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Scope 

This study addresses the impacts of separating and locating rhe aircraft paint anti depaint 
processes at different Air Logistics Centers ( A I L S )  from the aircraft r~:pair process. The results are 
a overall assessment of the Corrunand's current faciiiry capac i t~~ anrl utilizatiorl. The scenarios 
address "what If' scenarios of accolnplishing the depaint, repair: and piint processes ar different Air 
Logistics Centers (ALCs). The scenarios separate the paint/depaint processes from the current 
operation of having these procehhes collocstecl at the sane  ALC. Tlis study is based on aircraft 
paint and depaint workload cun-entl!, prograrmned for FY95. "he stud!1 proposetl several 
consolidation scenarios that uill remange paint and depaint workload into the fewest facilities 
possible. A scenario #2 etas de~~eloped ro address the potential for BIZAC closure of a TRC under 
scenario # l .  There is a potential for other scen;uios that have differing cornplexides and costs. The 
study was based on the assumption that large aircraft will be workec separate from small aircraft 
because it is more efficient to use small facilities for srnall aircraft and large facilities for luge  
aircraft. The B-1 and B-52 depaint workload currently is not being accomplished. but urill begin Bi 

m n '96  at OC-ALC using the Large .4ircraft Robotic Paint Snipping (LARPS) process. Therefore. 
we have an additional workload ~ncluded il~tc: the "as-is" baseline. We also linuted the depaint 
process for E-3, C-135. B-52. and B-  1 aircraft to LARPS process. TGs iias based on thi: LARPS 
process being the on]! appro\~t.d Insthod for depzinting these aircraft 1-y the weapon system SPDs 

Methodology 

The methodology used In hi\ consolidation study started u ith the developlnent of flou, 
process charts for paint and depalnt on each aircraft. Manpowel was assumed not to be a 

constraint to process flou,. Flou c.hi.utq were atllusted to reflect three I 3) 8 hour shift work; days. In 
addition. facihty and aircraft size\ were identified. Next. an as iessment n2as conducted to 
determine what aircraft and process would physically fir in what building. Workload n8as cwaluated 
in tenns of work days at each center to identify facility capacit~. not capability. (people are not a 
constraint) and "as-is" utilization. Finally. consolidation scenarios were developed based on 
facility utilization data. Processes. technology. en\rironmental, etc. bere considered in de:veloping 
all options. Workload and FY96 division yielc. rates were used to cal xlate manpower rnoves and 
costs of each scenarios at the gaining centerb. A 15 percent cut in d:rect personnel was included 
across the command with respect to paint and depaint manhours. Therefore. the workload is 
idennfied two ways in this study. Workload is identified both in workclays ( I  workday = three X hr 
shifts) and manhours (FY95 DPSH). The relationship between ~nanhours and workdays iq 

depicted in each process flow chart and is different for paint and depiint on each weapon systern. 



s- 6 . r  3 k 9 ~  
OC-ALC CC~~~LAPEP 

SM-ALC Steve Spac heriTIMMB 



The data developed was input into a macro level Pro S W i t n e s s  rnodel to identify flowday and 
scheduling impacts to aircraft repair based on consolidation scenari IS. In addition this data was 
used to feed the COBRA cost model which show,s the reflective cos of each scenario. The costa 
generated are a relative indicator. There are Inany intangible benefi~;  or costs associated with the 
different scenarios. Some of these benefits are :dentified in this study. 

Modeling 

This study utilized a macro level Pro Sirn/Witness model to assess scenario accuracj7. The 
first model depicts the "as-is" PDM processes including paint and depaint on all the aircrafr at their 
respective centers. The model was built so that it accurately portra~~ed what was happening nou 
before any consolidations. The next task was 1.0 build a model for eazh scenario. The m ~ d e l  is an 
attempt to identify the additional flour day impact to each aircraft due to each consolation scenario. 
The additional flowdays are caused by schedutmg problems. ferrying aircraft and duplicated taska 
that are required by separatin? paint and/or de~a in t  from PDM. 

Scenarios 

This report has four total scenarios. There is a scenario #1 ar d scenario #2 for both small 
aircraft painvdepaint processes and large aircraft painddepaint p:ocesses. The large aircraft 
scenarios cannot be implemented until FY99 because one of the paint 'acilities (WR-ALC Buildmg 
89) will temporarily be used to beddown a B-1B Squadron until their MILCON prolects are 
completed. 

-m The proposed scenarios consolidate to the AFMC painddemint TRCs to the smallest 
number of facilities possible. The scenario 82s for add both small anc large aircraft consolidations 
assume one of the scenario #1 bases will be closed by BRAC. 

The following is a summary of each scenario impacts: 

Small Aircraft Scenario I :  Move all small aircraft paint and depaint tc OO-ALC 

Benejits: Consolidates to one center. 

Closes three paint facilities: WR-ALC, Building 137 bay 5; SM-.ALC, 
Building 690; SA-ALC, Building 385. 

Closes three depaint facilities: WR-ALC, Bui.ding 137, bay 3; Shl- 
L C ,  Building 692.4; SA-ALC, Building 38:'. 

Command has significantly less environmental Liabilities. 

Better utilizes excess facility capacity at OO-A LC. 



Provides excess surge capacity. 

Provides excess capacity for other Air Force paint/depaint . 

Better utilizes technology insertion initiative it 0 0 - A L C  Robotic 
Snipping. 

Possibility of combining the paint/depaint tog sther at 00 -ALC afiu- 
PDM at the respective TRCs. 

Disudvun.ragcs: Incurs a 20 year cost of $99.4 Millic n. 

lncreases F-15. A-10, T-38 aircraft r1:pair process flowdays 

Duplicated work (receive and launch aircraft) 

Increased per:ionnel 5 PE (Reductioi~ of 20 paint and depaint 
~nechanics, lnorease of 25 mechanics for additional duplicate 
work) 

Eliminates technology insertion initiasve at WR-ALC 
(i.e. Robotic Paint Cell). 

-m Small Aircraftscenario 11: Move all small airc:raft paint to SM-ALC. nove all A- 10, F- 16 
depaint to SM-A:LC, move all T-38, F- 1 5 depaint to WR-ALC. 

Benefits: Consolidates to two centers; closes three paint facilities (00-ALC,  
Building 220; WR-ALC, Builhng 137 , Bay 5 SA-ALC, Buildin2 
385). 

Closes two depaint facilities (00-ALC, Buildi~ ~g 220; S A-ALC, 
Builhng 385). 

Command will have moderately less environrnt.nta1 liabibties. 

Better utilizes excess facility capacity at SM-ALC and depaint facility 
capacity at WR-ALC. 

Disadvailtages: Incurs a 20 year cost of $10 1.7 Million 

Increases F- 16, F- 15, T-38 aircraft rep: ir process flowdays. 

Duplicated work (receive and launch aircraft). 



Increased personnel 13 PE (Reductic ln of 13 paint and de:paint 
mechanics. Increase of 26 mechanics for additional duplicate 
work) 

Eliminates technology insertion initiative at WR-ALC (Robotic 
Paint Cell. 0 0 - A L C  Robotic Paint St,ipping Cell). 

Minimal surge capacity. 

No excess paint capacity for other A i  Force workload 

Limited excess depaint capacity for o,her Air Force workload. 

Large Aircraft Scenario I :  Consolidate all paint and depaint on lug :  aircraft to three ce:nters 
(OC-ALC, SA-AL,C, and WR-ALC). 

Benefits: Consolidates to three centers; closes two pain : facilities (00-ALC: 
Building 270 C- 130 paint booth, SM-ALC Bi ilding 692). Closes ,two 
depaint facilities: (OC-ALC Building 2122, S M-ALC Building 375). 

Reduced personnel 19 PE (Reduction of 66 direct and 3 overhead paint 
and depaint mechanics, lncrease of 50 mechar ics for additional duplicate 

work) 

Command will have less environmenral liabilit ~es. 

Better unhzes excess facilities at WR-ALC ancl SA-ALC. 

Eliminate the need for one time cost of $34,3C0,000 MILCON at OC- 
ALC (increased LARPS and paint capacity). 

Capability to depaint B- 1 and B-52s. 

Disadvuntages: lncurs a 20 year cost $87.2 Million. 

Increases C- 130, C-135, E-3 aircraft r:pair process flowdays. 

Duplicated work (receive and launch 2 .ircraft). 

Requires a LARPS system at WR-AL 2 with a cost of $1 1.86 
Million. 

Minimal surge capacity. 



Very limited cslpacity at these centers 'or other Air Force 
painddepaint workload. 

Large Aircraft Scenario 11: Consolidate all 1xse  aircraft depaint to VrR-ALC and O C - A I L  
Consolidate all large aircraft paint to SM-ALC, 00 -ALC,  WII-ALC, 
and OC-ALC. 

Benefits: Consolidates to four centers. 

Closes one large paint facility at SA-ALC (BL ilding 365). 

Closes two large depaint facilities; (SA-ALC 3uilding 379. SM-ALC 
375 ). 

Comnand will have le;s environmental liabilities. 

Better utilizes excess facilities at WR-ALC and SM-ALC. 

Eliminates the need for one-time cost at $34.300.000 MILCON at OC- 
ALC (increased L A N 3  and paint capacity). 

Capability to depaint 13- 1 and B-52s. 

Disudvuntages: Incurs a 20 year cost S; 183.8 Million. 

lncreases C-5. C-135. B-52. C-130. and 
13-3 process flowdays. 

Duplicate work (receive and  la^ nch aircraft j. 

No reduction in personnel (Red lction of 82 direct and 5 
overhead paint and depaint mecl ~anics. Increase of 7 8 
mechanics for additional duplicate work) 

Requires a LARPS system at WIZ-ALC with a cost of 
S; 1 1 .X6 Million. 

Minimal surge capacity. 

Very limited capacity at these centers for other Air l%rce 
paintidepaint workload. 

ANALYSIS 



All data was carefully evaluated to develop these scenarios. ' h i s  analysis produced both 
tangible and intangible costs as well as savings try scenario. In additior. there are several intangible 
concerns that are documented in the study. including: scheduhg. flowdays. and environ~nental 
impacts. The tangible cost and benefits include both one-time and rec u l~ ing  impacts. Thc bottom 
h e  is that consolidation of aircraft painudepaint process could happ1:n at a significant cost. The 
scenarios also have a significant net added flovtday impact to the PDY4 process. Lf a small aircraft 
scenario is adopted it could be implemented in FY97. A large aircraft scenario could be 
implemented as early as M99. 
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Task 
Aircraft maintenance and repair operations. commonly called I'rograrnrned Depot 

Maintenance (PDM), are accomplished within AFMC at technical rep iir centers (TRCs) that are 
uniquely qualified to maintain Air Force aircraft weapon systems. Mcst USAF aircraft TRCs are 
presently located at one of five Air Logistics Centers (ALCs). Table I below lists the current 
aircraft TRCs and there respective locations. ?'raditionally, the TRC f ~r a given weapon system is 
responsible for accomplishng all aspects of PC)M to include aircraft e::terior paint removal and re- 
application. Depaint and paint operations are an integral part of the P1lM process at all weapon 
system TRCs. Depainting is accomplished to allow TRC technicians t I identify exterior aircraft 
corrosion as well as inspect the aircraft surface for damage (i.e., crack ;, leaks, broken fastrtners 
etc.). Many of these surface defects are undetectable without removal of the aircraft paint system. 
Paint is reapplied by the TRC to provide an airxaft with a durable cor -osion resistant barrier as 
well as provide a professional appearance. Depaint and paint ope ratio:^^ have always been 
accomplished at the aircraft PDM TRC locatio:.~ in order to more timely facilitate the PDM process 
and in turn, minimize the time an aircraft is awiiy from the using corm~~and.  The focus of this 
evaluation is to assess the benefits of consolidating aircraft painting an3 depainting operation into 

.m independent TRCs. in many cases away from dle aircraft PDM locatio 1. 
In order to evaluate the viability of creating aircraft painddepajnt TRCs. it is necessary to 

assess the availabhty of existing paint and depaint facilities within the command with respect to 
existing workload. In addition. consideration must also be given to the actual physical size 
constraints of the aircraft to be painted and/or clepainted. A prime exa nple of this potential 
constraint is the C-5 aircraft. Presently. there are only three facilities (i.e., Bldg 2280, north dock 
at Tinker AFB, OK and Buildings 379 and 365 at Kelly AFB. TX) tha  are capable of housing the 
C-5 for painting and/or depainting operations. This study will focus 011 the existing paint and 
depaint facility utilization. for both large and small military aircraft rep iired within the command, to 
develop possible workload consolidation scenarios. 

The paint and depaint processes are unique in that throughput :.nd processing time are 
dependent on several painddepaint inherent process dwell times. Although there is an ophnum 
manning necessary to insure minimum processing time. an important a ;sumption for the purposes 
of this evaluation is that the paint and depainticg operations under con ;ideration are not 
constrained by manpower. With these thoughts in mind, it makes sens: to measure aircraft 
painddepaint facility capacity in term of flowday units. For this repon a flowday is defined as the 
amount of work accomplished on an aircraft in three (3) eight-hour shi "ts. All flowday data 
presented in tlus report has been adjusted to reflect a three(3) eight hoir  shift per day, five workday 
a week painudepaint operation. This adjustmerit allows for equal com1)arison of existing workloads 
at each ALC. 



This study offers several consolidation scenarios for both large and small aircraft paint and 
depaint workload consolidation. Obviously, there are many other poss ble cornbinations of' 
consolidation scenarios that were not considered irl this report. However. the Scenario #1  
presented provide the best utilization of existinp AFMC aircraft paint s nd depaint resource; with 
minimal impact to existing infrasuucture. In addition, the scenarios prvsented have been carefully 
evaluated for potential cost savings, flowtirne arid environmental impac ts. 

Table 1. Aircraft TRO Locations 

TRC Location Aircraft T v ~ e  

1. OC-ALC 
Tinker AFB, OK 

2. 0 0 - A L C  
Hill AFB, UT 

3. SA-ALC 
Kelly AFB, TX 

B- 1. B-52, KC/C- 135 and E-.i 

F- 16 and C- 130 

4. SM-ALC F-15. A-10 and KC1135 
McClellan AFB. CA 

5. WR-ALC 
Robins AFB. GA 

F-15. (1-130 and C-141 

Assumptions and Constraints 

The following is a list of assumptions and/or constraints used fo - the purposes of this 
report. While all conditions listed below are important with respect to the study. they are not listed 
in any order of priority: 

a. Some centers do not have surge capacity or latitude for marginal deli~ys. 

b. All facilities which are not utilized in a particular scenario are consid(:red mothballed for the 
purpose of this study even though they may be utilized for other than aucraft paint/depaint. 

c. Implementation year of FY99 for large aircraft due to B-1 Beddown n Bldg 89 at WR-ALC 
until FY99 and the manufacture and installation (of Large Aircraft Robotic Paint Stripping (LARPS) 
systems at WR-ALC and OC-ALC. 

d. No attempt was made to cost out impacts of a.dditions to flowdays ar d aircraft schedule. 



e. Where prep and/or deprep tasks were perfonned in support facilitie ; rather than depainting 
facilities, that portion of the workday requiremr:nt for that specific airc -aft was removed from the 
analysis. 

f. Best utilizatiorl of facilities means that large aircraft are worked in lirge aircraft facilities and 
srnall aircraft are worked in small aircraft facilities. 

g. Without the benefit of site specific Environmental Assessments accomplished on each scenario. 
no negative impacts would occur at the gaining center to prevent cons~)lidation. 

h. Centers with greater than 100% capacity would have to defer workload to perform equipment 
maintenance and repair. 

i. LARPS is the only paint removal process authorized on C-135, B-52, E-3 and B-1 aircraft. 

j. Projected flowtime savings of 50-70% utilizing LARPS over previo 1s chemical depainting 
methods. 

k. Scenario #2 was derived on the basis of a possible BRAC closure irlpacting Scenario # I .  

1. Variation in flows at each center's indusma: waste treatment plant 'WTP) due to the workload 
transfer in all scenarios will have no negative effects on the operation of the plant. 

m. PMB depainting and painting of C-5 airera:? could be performed i r  same facility (i.e.. Bldg -m 2280 in Scenario # 2 )  with exua cleaning and extensive housekeeping )eween operations. 

n. Environmentally compliant coating (i.e. leu, solvent content) will h ive sufficient success and 
preclude the need to revert to high solvent conl.ent coatings which nec4:ssirate installation of facilit>, 
air abatement equipment. 

o. Aircraft depaint and paint cannot be performed together after PDT\[. 

p. MAJCOM aircraft could be depainted/pain,:ed with excess capacit!. generated at the centers as a 
result of this consolidation effort. 

q. Manpower is not a constraint to the depaintindpainting process under evaluation. 

r. There will be no delays associated with aircraft PDM, transportation, incoming tasks, departure 
task. etc., which will impact aircraft induction into a paint or depaint "RC. 

s. No additional painting equipment would be required at a gaining pilint TRC under either 
scenario. 

t. Use gaining center's FY95 aircraft sales rate to cost duplicated tas1.s. 



u. Use FY96 division yield rates to calculate manpower requirements 'or workload transfer. 

v. The ventilation system in Building 2280 at OC-ALC will only requii e minor modification for 
dual (PMB/paint) use - primarily trench ~nodification. 

w. Savings or cost associated with different sales rates for the painddepaint packa, ~ e s  were not 
addressed 

Workload Description 

The aircraft repair process includes all the things (depaint, PDhL. TCTOs, repairs. paint. 
etc.) a depot does to an aircraft for the using Commands. For the purpc ses of this study. the 
primary aircraft repair processeb are depaint. repair. and paint. 

Aircraft depaint, repair. and paint are cu~sently collocated at each of the five ALCs. AFhIC 
is working 13 different aircraft models in 18 dfferent paint and depaint Facilities. Seven facilities are 
dedicated to depaint. five facilities are for paint. five are combined depatnt and paint facilities and 
one facility is used to prepare the aircraft for depaint. Some facilities hi~ve multiple aircraft work 
stations and additional work stations can be added to other facilities if r eeded. Most aircraf;: are 
flown to a Depot depainted. repaired, painted and returned to its home base. Three Depots (OC- 
ALC, 0 0 - A L C  and WR-ALC) have some of th~zir aircraft either depair ted or painted at another 
site. WR-ALC is depaintin? the C- 130s being repaired and painted by 00-ALC.  a contractor is 
painting some of the C- 135s being depainted and repaired by OC-ALC and a contractor is 
depainting some WR-ALC C- 130s. 

.w The Command's paint and depaint workload is projected to remain constant througl- FY99. 
The following chart reflects the workload b)' ALC. The data was calcul xed by multiplying the 
number of aircraft to be worked by the labor standard for the specific pi ocess. 

AFMC TOTAL PAINT AND DEPAIhTT WORKLOAD ( DPSH) 

FY94 n ' 9 5  FY96 FY97 P(99 
OC-ALC 254642 278x55 3 15374 348330 7 1 345761 
00-ALC 66985 65890 65890 65 890 65 8 90 65890 
SA-ALC 90783 181744 181744 181744 181744 9558 1 
SM-ALC 10594 1 144488 144488 144488 144488 144488 
WR-ALC 162967 181802 150488 121323 107237 100404 



AFMC LARGE AIRCRAFT PAINT WORIKLOAI) (DPSH) 

FY94 FY95 FY96 N 9 7  F798 FY99 
OC- ALC 188876 193437 198x34 2021 87 2020: 3 200335 
00-ALC 3 1 740 30864 30864 30864 308t 4 30864 
SA-ALC 45 133 86163 861 63 86163 861t 3 0 
SM-ALC 25888 40450 40450 40450 404' 0 40450 
WR-ALC 27007 32886 29142 16662 110d6 9798 

AFMC 31 8644 383800 385453 376326 370576 

AFMC SMALL AIRCRAFT PAINT WORICLOAD ( DPSH) 

M 9 4  R'95 FY9h FY97 F798 
OC-ALC 0 ( 1  0 0 0 
00- ALC 15758 15952 15952 15952 15S52 
SA-ALC 1067 1012(1 10120 10120 10120 
SM-ALC 26485 ?I  129 31 129 31 129 31 129 
WR-ALC 22050 20 I60 19530 29295 299 35 

AFMC LARGE AIRCRAFT DEPAINT R'ORKLOAD (DPSH) 

W 9 4  FYq5 FYY6 FY97 I798 
OC-ALC 65766 h 5 4 l h  116540 146143 146657 
00-ALC 0 ( 1  ( 1  0 0 
SA-ALC 43626 h 3 2 h h  X328tj 83286 832:{6 
SM- ALC 26048 40700 30700 40700 407( 10 
WR-fXc 88710 105716 76250 41 886 32006 

AFMC 224150 315120 316?8:! 312015 3027(lY 

AFMC SMALL AIRCRAFT DEPAINT WORKLOAD (DPSH) 

FY94 FY95 N 9 6  FY97 F798 
OC- ALC 0 0 CI 0 0 
00-ALC 19487 19074 19074 19074 1 907 4 
SA-ALC 957 2 175 2175 2175 2175 
SM-ALC 27520 32209 32209 32209 322C 9 
WR-ALC 25200 23040 25560 33480 342C 0 

AFMC 73 164 76498 79018 86938 8765 8 



ANALYSIS 

Methodology 

The methodology used in this consolidation stud)' started w ~ t h  the develop men^: of flow 
process charts for paint and depaint on each aircraft. Manpower was assumed not to be a 
consuaint to process flow. Flowcharts were adjusted to reflect three ( 3 )  8 hour shlft work days. ln 
addition, facility and aircraft sizes were identrfied. Next, an assessment was cond.ucted to 
determine what aircraft and process would physically fi t  in what buildi~g. Workload was evaluated 
in terms of work days at each center to identify facility capacity a :apability, (people are nor a 
constraint) and "as-is" utilization. Finally. consolidation scenarios were developed based on 
facility utilization data. Processes. technology, enviromnental, etc. wc:re considered in developing 
all options. Workload and FY96 division yield rates were used to calculate manpower moves and 
costs of each scenarios at the gaining centers. A 15 percent cut in di.ect personnel was included 
across the command with respect to paint and depaint manhours. Therefore, the workload is 
identified two ways in this study. Workload is identified both in workd2ys ( 1  workday = three r( hr 
shifts) and manhours (FY95 DPSH). The relationship between nanhours and worltdays is 
depicted in each process flow chart and is different for paint and depaint on each weapon system. 
The data developed was input into a macro level Pro S W i t n e s s  model to identlfy flowday and 
scheduling impacts to aircraft repair based on consolidation scena~io:~. In addition this clata was 
used to feed the COBRA cost model which shows the reflective cost ~f each scenario. The costs 
generated are a relative indicator. There are many intangible benefits Ir costs associated with the 
different scenarios. Some of these benefits are identified in this study. 

"w Data Collected/Calculated/Derivatives 

Centers collected FY95 workload data ircluding G037E derivec DPSH and number of 
aircraft negotiated. This data was further expantled by separating inconing tasks (i.e.. receiving. 
towing. drain and purge), depaint. repair. paint. and outgoing (i.e., weig 7t  and balance. refuel. 
systems servicing, pre-flight tasks. and launching). These DPSHs were ~iivided by the FY96 yield 
rate for each center's product~on division to determine the required nun- ber of Personnel 
Equivalents (PE) to accomplish the workload. 

For the determination of center capacity, the facilities performin: painting and depair~ting 
operations were identified. To determine weapon system compatibility. the size of the facility was 
identified, as well as the specific process utilized within that facility. Frc m this determination, some 
weapon system specific processes and unique equipment were assumed o be required in large 
aircraft facilities. The aggregate facilities were assumed to be available !51 workdays per year and 
the facihty utilization was derived by dividing conbined paint andor d e ~  aint workdays by available 
number of capacity days, within respective facilities. 

The incoming and outgoing task data were also used as duplicated work at the gaining 
centers in addition to ferrying time of aircraft between the repair centers and the paint and depaint 
centers (if different from the repair center). The number of flight crews ,ivailable at each center for 
both flight test after the repair cycle and ferrying aircraft to gaining centc:rs was compared to the 
number required and the impact assessed. 



Optimum facility utilization was the basis for consolidation in t ie  first scenario for both 
small and large aircraft These consolidation scenarios were modeled !ria ProSim Witness program 
utilizing the workdays. capacities. duplicated tasks at gaining centers, zircraft ferrying times. and 
PDM flowdays to determine the impact of paint: and depaint consolidaiion to the overall repair 
cycle and delivery times. 

Pounds of Volatile Organic Compound (VOC) emitted and pol nds of solid waste generated 
per aircraft were compiled from each center's "as is" condition. Total: per workload transferred 
were used as a basis for environmental impact at the gaining centers, bi.sed on air emission:; permits 
and waste disposal contracts. The coatings used for t h s  data compilation are existing coatings and 
may not agree with the Air Force Coating Strategy Plan and associated Wright Laboratories Road 
Map for Air Force Coatings for outyears. (The Suategy follows EPA uidelines requiring primers 
with 350 gramshter or less and topcoats with 420 gramsfliter or less ir FY97 and on.) 

Unique equipment driven by process specific requirements wert, analyzed and the associated 
procurement and installation costs were developed and tabulated. Add: tional specialized eciuiplnent 
costs based on specific scenarios and associated workload transfers we-e also tabulated on .a one 
time basis. Consolidation negated the requirement outyear MILCON ~rojec t  which was lis.ted as a 
cost avoidance savings. Ramp-up tllnes associated with gaining center's learning curves fol- new 
workloads were estimated and DPSHs were calculated based on the pe-centage of workload 
transferred and the learning curve times. These hours were input into s spreadsheet to determine 
the associated cost with each center for interim production support. 

The data associated with costs were input into the Cobra model to determine the savings 
and costs derived from each scenario compared to the present configur;~tion. 

Facility Size 
w The first limitation to relocating aircraft is the inside clearance of the biiilding where the aircraft 

.will be worked. The aircraft dimensions (wingspan. length and tail height, taken from the aircraft 
specific technical order were cornpared to the clear inside dimensions of t h ~  paint and depaint facilities 
to determine which facilities are large enoush to work which aircraft. 

Facility / Aircraft Compatibility 
The following charts show which aircraft can be worked in each of AEvlC's Depaint and Paint 

facilities. 
There are only three AFMC buildings are large enough to paint and de1)aint the C-5. Two 

buildings are at SA-ALC. Bldg. 365 and Bldg. 379, and one building is at IIC-ALC, Bldg. 2280. 
Only three ALC's; OC-ALC. SA-ALC and WR-ALC, have facilities lirge enough for B-1, B-5% 

C- 14 1 and E-3 paint and depaint. 
Three aircraft. F- 15. F- 16 and T-38 can be worlted in all AFMC facilic es. 



DEPAINT FACILITIES 
ALC Fnciliry T-38 F-16 F-15 A-I0 C-135 B-I B-53 C-130 C-141 E-3 C-5 
SA B. 379 X X X X X X X X  X  X  X  
OC B.2280N X  X  X  X  X  X  X  X  X X X  
WR B.54 X X X X X X X X  X  X  
WR B. 50 X X X X X X X X X X  
OC B.2280S X X  X  X X  X  X  X  X  X  
WR B. 110 X X X X X X X X X X  
SM B. 375 X X X X X X  X  
OC B.2122W X  X  X X  X  X X  
O C B . 2 1 2 2 E  X  X  X  X  X  X X  
SA B. 385 X X X X  
SM B.692A X  X  X  X  
00 B. 220 X X X X  
WR B.137 X X X  

PAINT FACILITIES 
ALC Facility T-38 F-16 F-15 A-10 C-130 C-135 B-l E-3 B-52 C- 141 C-5 
SA B.365 X X X X  X  X X X X  X X  
OC B. 2280N X  X  X  X  X  X X X X  X X  
WR B.89  X X X X  X  X X X X  X 
WR B.50  X X X X  X  X X X X  Y 
OC B.2280S X X  X  X  X  X X X  
SM B. 692 X X X X  X  3 X  
00 B.270 X X X X  X  
WR B. 137 X X X X  
SA B. 385 X X X X  

, SM B.690 X X X X  
00 B. 220 X X X X  

Facility Capacity Analysis 
Facility capacity and utilization are based on three eight hour shj ft  workdays, five days per 

week. The change of baseline from a two shift to a three shift comparison was required to account 
for current three operations at the majority of the ALC's and provide additional capacity to i 1 1 1 0 ~  
workload consolidation of the large aircraft. 0C'-ALC facilities are cun ently saturated and even 
with three shift operations, require additional contractor support to facilitate the KC- 135 workload. 

The basis used for calculating capacity ar~alysis and workload consolidation was best 
utilization of facilities. Larse facilities are best utilized for large aircraft and small facilities are best 
utilized for small aircraft. The capacity analysis was performed with res 3ect to the available 
number of workdays per facility and the number of facilities at each cenier. The workday unit is a 
composite measurement affected by the number of direct workers assipr ed, the process being used, 
the availability of equipment necessary to accomplish the task, and the n31rnber of shifts being 
worked. For this analysis, only the processes were changed. The LAW S process is used 
exclusively on the C- 135, B- I ,  B-2, B-52, and E. 3 aircraft for the large ilkcraft depaint scenarios. 
This process was used at a 50-70% reduction in \vorkdays over previously used chemical methods. 

The assumption was made that in instancts where prep and/or dc prep tasks were perfbrmed 
in separate support facilities rather than the depainung facilities, that portion of the workday 
requirement for that specific aircraft was removed from the analysis. T h ~ s  provides a more accurate 



description of the depaint facility capacity. Support facilities are in airxaft buildings and on the 
ramp and are more than sufficient to support the depaint workload. 

AFMC SMALL AIRCRAFT PAINT AN11 IIEPAINT SCENARIOS 

SCENARIO 1 Paint and depainr all s~nall aircr& ar 00-ALC 

SMALL AIRCRAFT PAINT 

A/C Type A/C QTY WIL (days) 

F- 16 ( 0 0 )  132 
F- 15 (SM) 24 
F- 15 (WR) 64 
A-10 (SM) 4 9 
A - I0  (SA) 15 
T-38 (SA) 2 5 

Total Workload 

00-ALC Capacity 1506 

AFMC Capacity 3230 

SMALL AIRCRAFT DEPAINT 

.4/C Type A/C Q7-Y W/L (days) 

F- 1 6 ( 0 0 )  124 
F-15 (SM) 24 
F- 15 (WR) 64 
A-10 (SM) 4 9 
T-38 (SA) 25 

Total Workload 

00-ALC Capacity 

AFMC Capacity 



AFMC SMALL AIRCRAFT PAINT AND DEPAINT SCENARIOS 

SCENARIO 2 Paint all small aircrafi at SM-ALC, Depaint s~nall aircrafi , t t  SM-ALC AND WF:-ALC 

SMALL AIRCRAFT PAINT (SM-ALC) 

NC Type N C  QTY W/L (days) 

F- 16 ( 0 0 )  132 
F- 15 (SM) 24 
F- 15 (WR) 64 
A-10 (SM) 4 9 
A-10 (SA) 15 
T-38 (SA) 15 

Total Workload 

SM-ALC Capacity 1 004 

AFMC Capacity 3230 

SMALL AIRCRAFT DEPAIh'T (SM-AL.C) 

N C  Type A!C QTY W/L (days) 

F- 16 (00) 123 
A- 10 (SM) 44 

Total Workload 

SM-ALC Capacity 

AFMC Capaciry 2008 

SMALL AIRCRAFT DEI'.AINT (WR-ALC) 

N C  Type NC QTY W/L (days) 

F- 15 (SM) 
F- 15 (WR) 
T-38 (SA) 

Total Workload 

WR-ALC Capacity 25 1 

AFMC Capaci ry 200 8 



AFMC LARGE AIRCRAFT PAINT ANL) DEPAINT SCENARIOS 

SCENARIO 1 Paint and depainr large aircraft ift OC-ALC. SA-ALC, m d  \JR-ALC 

LARGE AIRCRAFT PAINT (OC-ALC) 

a Type A/C Qn' W/L (days) 

B-1 (OC) 19 
B-52 (OC) 2 1 
C-135 (OC) 3 6 
E-3 (OC) 10 
SP- 135(OC) 6 

Total Workload 

OC-ALC Capacity 502 

AFMC Capacity 1757 

LARGE AIRCRAFT PAINT (SA-ALC) 

N C  Type AIC QTY WL (days) 

C-5 (SA) 2 1 
C-135 (OC) 6 
C-115 (SM) 2 5 

Total Workload 

SA-ALC C;~paciry 394 

AFMC Capacity 1757 

LARGE AIRCRAFT PAINT (WR-ALC) 

fw Type N C  QTY W/L (days) 

C- 1 30 (00) 4 5 
C- 130 (WR) Li 3 7 

C-141 (WR) 37 

Total Workload 

WR-ALC Capacity 502  

AFMC Capacity 1757 



AFMC LARGE AIRCRAFT I'AINT AND DEPAINT SCENARIOS 

SCENARIO 1 Pahn and depainr large aircrafi at OC-ALC. SA-ALC. mind V'R-ALC 

LARGE AIRCRAFT DEPAINT (OC-A1,C) 

A/C Type 

B-1 (OC) 19 
C- 135 (OC) 48 

Total Workload 

W/L (days) 

71 LARPS 
180 LARPS 

OC-ALC Capacity 25 1 

AFMC Capaciry 1763 

LARGE AIRCRAFT DEPAINT (SA-ALC) 

N C  Type N C  Qn' W/L (days) 

C-5 (SA) 2 1 
C-I30 (00 gL WR) 28 

Total Workload 

126 PMB 
140 PMB 

SA-ALC Capacity 25 1 

AFMC Capacity 1763 

LARGE AIRCRAFT IIEPAINT (WK-ALC) 

N C  Type A/C QTY W/L (days) 

B-52 (OC) 2 1 105 LARPS 
C- 1 35 (SM) 25 94 LARPS 
C-141 (WR) 3 2 215 BOSS 
E-3 (OC) 10 63 LARPS 

Total Workload 

WR-ALC Capacity 

AFMC Capacity 



AFMC LARGE AIRCRAFT PAINT AND DEI'AINT SCENARIOS 

SCENARIO 2 Paint large aircra.fr at OC-ALC. OO-ALC. SM-ALC. and W I-ALC 
Depaint l u g e  aircrufi a[ OC-ALC AND WR-ALC 

LARGE AIRCRAFT PAINT (OC-ALC) 

N C  TYF A/C QTY W L  (days) 

B-I (OC) 19 
C-5 (SA) 2 1 
C- 135 (OC) 34 

Total Workload 

OC- ALC Capacity 356 

LARGE AIRCRAFT PAINT (OO-ALC) 

A/C Type AIC QTY W/L (days) 

OO-ALC Capacity 25 1 

LARGE AIRCRAFT PAINT (SM-ALC) 

C- 135 (OC 6: SM) 3 9 25 0 

00-ALC Capacity 25 1 

LARGE AIRCRAFT PAlNT (WR-ALC) 

A/C Type NC QTY W/L (days) 

B-52 (OC) 2 1 
C-130 (00 & WR) 2 3 
C-141 (WR) 3 7 
E-3 (OC) 10 

Total Workload 

WR-ALC Capacity 

AFMC Capacity 



AFMC LARGE AIRCRAFT PAINT AND DEPAINT SCENARIOS 

SCENARIO 2 Paint large aircraft at OC-ALC. OO-ALC. SM-ALC, ruld WR-ALC 
Depaint luge arcrafl ar OC-ALC AND WR-ALC 

LARGE AIRCRAFT LIEPAINT (OC-AL,C) 

A/C Type A/C QTY W/L (days) 

B-l (OC) 19 
C-5 (SA) 2 1 
C- 1.35 (OC) 48 
C-170 (00 8: WR) 2 8 

71 LARPS 
126 PMB 
180 LARPS 
140 BOSS 

Total Workload 517 

OC-ALC Capacitj. 64 8 

AFMC Capacity 1763 

LARGE AIRCRAFT DEPAINT (WR-AL,C) 

B-52 (OC) 
C- 135 (SM) 
C-141 (WR) 
E-3 (OC) 

105 LARPS 
94 LARPS 

215 BOSS 
63 LARPS 

Total Workload 477 

WR-ALC Capacity 5 0 2  

AFMC Capacity 1763 

Modeling Strategy 
Pro Sif l i tness  software was used to ensure accurate simulatio~l of the present day aircraft 

repair process. Then each paintJdepaint consolidation scenario was mod€ led to determine the 
impacts to the aircraft repair process. Cobra models were developed to determine the cost changes 
of moving workloads in accordance with each co~solidation option. 

A determination was made to current facility utilization using wo -kdays as the standard 
measurement for facility capacity and FY 95 process workload. Four sce~arios  were developed to 
consolidate the commands depaint and paint facih ties, making for better (~ptimization of existing 
facilities regardless of cost. Data was collected and analyzed to identify iinpacts of changing current 
operations. Impacts will be for the total aircraft repair process that includzs everything (depaint, 
repair, and paint) done to the aircraft, from the time it is first received at i depot and until it is 
returned to service. The following rationale was l~sed to develop the Pro Sim models. 



SCENARIO I FOR SMALL AIRCRAFT - consolidates all fighter pa: nt and depaint at 00-ALC.  
All aircraft will be delivered by the customer to 0 0 - A L C  for depaint. '"hen the pilot from the PDM 
center will commercially fly to 0 0 - A L C  and de:liver the depainted aircraft to the PDM ceni:er as 
shown in the scenarios table. After PDM the pilot from the PDM. cente:. will fly aircraft to 0 0 - A L C  
for paint. The pilot will commercially f ly  home and the customer will p ckup completed aircraft at 
00-ALC.  

TWO EXCEPTIONS: 1.  All F- 15 pilots are from WR-ALC. 
2. The A-I0 workload in paint from SA-ALC .s not a PDM and 
will never see SA-ALC, just 00-ALC. 

SCENARIO 2 FOR SMALL AIRCRAFT P A D R  - consolidates all at SM-ALC. the depaint is 
consolidated at SM-ALC and UrR-ALC. 
The customer will deliver all F- 16 and A- 10 airc.raft to SM-ALC for del~aint. Customer will deliver 
all F-15 and T-38 aircraft to b 'K-ALC for depajnt. The F-16 and T-38 ~ i l o t  from the PDM center 
will fly commercially to the depainr center and fly the aircraft to the PDM site. The 24 F- 15's for 
SM-ALC PDM that are snipped at U'R-.4LC will be delivered by a W I-ALC F-15 pilot to SM- 
ALC. The F- 1 5 pilot will then fl! back to WR-ALC comrnerciall y. Aftr r PDM all aircraft will be 
flown by the PDM center pilots to SM-ALC for paint and customer picl:-up. The pilots will then 
return to WR-ALC commerciall! . 

ONE EXCEPTION: The A-10 showsn from S,4-ALC is a scuff and pilint only. These 
aircraft uvill only 20 to SM-ALC and never see :;A-ALC. 

SCENARIO 1 FOR LARGE .AIRCK.4FT has t h ~  customer delivering a 1 B-1 aircraft. 12 C-135 
aircraft and 6 SP-135 aircraft ro OC-ALC to be depainted by LARPS. These aircraft will stay at 
OC-ALC for PDM and all B- I 'S. 36 C- 135. and 6 SP- 135 will remain a t  OC-ALC for paint and be 
picked up by the customer at OC-ALC The other 6 C-135 that are PDhI at OC-ALC will be. flown 
to SA-ALC for paint and customer PILL-up.  The C-135 pilots will comrr ercially fly back to OC- 
ALC from SA-ALC. 
SCENARIO 1 FOR LARGE AIRCRAFT hac the customer delivering ail C-5 aircraft and 28 C- 
130's to SA-ALC for depaint u m :  Ph4B. The C'-5 will stay AT SA-ALC for PDM. paint, and 
customer pick-up. There will be I h C- 130's going to 0 0 - A L C  for PDhI and 10 C- 130's will go 
to WR-ALC for PDM. The pilots from each 0 0 - A L C  AND WR-ALC v ill commercially fly to SA- 
ALC and deliver depainted C- 130's to PDM. The 18 C-1 30's taken to (10-ALC for PDM vlili be 
flown to WR-ALC for paint and subsequent customer pick-up. the pilots will commercially fly back 
from WR-ALC to 00 -ALC.  The 10 C- 130's taken to WR-ALC for PDI vl will remain there for 
paint and customer pick-up. 
SCENARIO 1 FOR LARGE AIRCRAFT has the customer delivering a1 B-52 aircraft to WFL-ALC 
for depaint using LARPS. Pilots will fly cornrnerc~ially fiom OC-ALC to AR-ALC and fly all the B- 
52's to OC-ALC for PDM, paint and customer pick-up. Customer will aeliver all C-141's tc WR- 
ALC for depaint using BOSS, PDM. and paint. Customer will pick up a1 completed C-141 'S at 
WR-ALC. Customer will deliver 25 C-135 aircraft to WR-ALC for depa nt using LARPS. Pilots 



will commercially fly from SM-ALC to WR-ALC to pick-up 25 depai~ted C- 135's and deliver to 
SM-ALC for PDM. Then 24 C-135's will be flown to SA-ALC for pa nt and customer pick-up. 
Pilots will fly cormnerciall)' back to SM-ALC from SA-ALC. Customer will deliver all E-3 to W R -  
ALC for depaint using LARPS. Pilot.. will fly commercially from OC-,iLC to WR-ALC and fly 1 0  
E-3 to OC-ALC for PDM. paint and customer p~ck-up. There are 34 C -1 30 's  that are scuff sand 
and paint with no depaint. These will be painted at WR-ALC. There are 27 of these that are PDM 
at 0 0 - A L C  and flown to WR-ALC for paint and customer pick-up. P i l ~ t s  will commerciaUy fly 
back to 0 0 - A L C  from WR-ALC. There are 7 of these that are PDM a t  WR-ALC. There are also 5 
C-141 'S that are scuff sand and paint only. 

SCENARJO 2 FOR LARGE AIRCRAFT has t1e customer delivering 111 B- 1 aircraft to OC-ALC 
for depaint using LAWS.  These aircraft will remain at OC-ALC for PIIM, paint and subsequent 
customer pick-up. Customer will deliver all C-2; aircraft to OC-ALC for depaint in B. 2280 using 
PMB. A fight crewf will fly commercially from SA-ALC to OC-ALC and deliver 21 C-5 aircraft to 
SA-ALC for PDM. The f igh t  crew will then deliver the C-5 back to 01:-ALC for paint in 13. 22x0 
and subsequent customer pick-up. The flight creuf will fly home cornrnc:rcially to S A - L C  Siom 
OC-ALC. Customer WILL deliver 42 C- 135 and 6 SP- 135 to OC-ALCI for depaint using LARPS. 
28 C- 135 and 6 SP-135 will remain at OC-ALC for PDM, paint and cllstomer pick-up. The 
remaining 14 C-135 aircraft will be PDM at OC-ALC and flown to SM-ALC for paint and 
customer pick-up. The f ight  crew will f ly  home commercially from SN -ALC to OC-ALC. 
Customer will deliver 28 C-130 aircraft to OC-ALC for depaint using E OSS. Flight crew will fly 
commercially from 0 0 - A L C  to OC-ALC to fly I 8 of these C- 130's to 0 0 - A L C  for PDM, paint 
and customer pick-up. Flight crew will fly colnn~ercially from WR-AL(: to OC-ALC to fly I0 of 
the C-130's to WR-ALC for PDM, paint. and customer pick-up. 
SCENARIO 2 FOR LARGE AIRCRAFT has tt e customer delivering 211 B-52 aircraft to U'R-ALC 

' for depaint using LARPS. Flight crew will comn~ercially fly from OC-ALC to WR-ALC to fly 21 
B-52's to OC-ALC for PDM. flight crew will fl), 2 1 B-52's to WR-AI,C for paint and customer 
pick-up. The fight crew will then fly commercially back to OC-ALC frclrn WR-ALC. Custoiner nlill 
deliver 25 C- 135 aircraft to WR-ALC for depaint using LARPS. Flight crew will fly cornme]-cially 
from SM-ALC to WR-ALC to fly 25 C-135 aircraft to SM-ALC for PC M, paint and customer 
pick-up. Customer will deliver 32 C- 14 1 'S to WR-ALC for depaint usir g BOSS. All of these plus 5 
additional scuff sand and paint aircraft will remain at WR-ALC for PDhl, paint and customer pick- 
up. Customer will deliver all E-3 aircraft to WR-ALC for depaint using :>ARPS. Flight crew will fly 
commercially from OC-ALC to WR-ALC to pick-up and deliver 1 0  E-T aircraft to OC-ALC' for 
PDM. Flight crew will fly 1 0  E-3 aircraft to WR-ALC for paint and cusiomer pick-up. Flizht crew 
will return commercially to OC-ALC from WR-ALC. 

Benefits 

A benefits matrix was developed identifying the identifying the strengths and weaknesses of each 
scenario. Probabilities were identified as low. moderate or high with lovr meaning that the benefit 
had a low probability of being realized for that particular scenario. The lollowing benefits were 
identified for each scenario. 

Sms l l  Aircraft Large Aircraft 
Scel ~ario: Scenario: 



BENEFITS MATRIX .1 
A. EFFICIENCIES 

1. Larger workload 14 

2. Increased Facility, Equipment. Br Personr~el Utilization 14 

3. Process improvements 1, 

4. Decreased Flowtime, Increased Throughput 1. 

B. ELIMINATE NEED FOR REDUNDANCJ' 
1. Depreciation 

2. Plant Management Reduction k I 

3. Replacement Cost of FacilityEquipment F 

4. Environmental F 

5. Technology h l 

6. Personnel h [ 

C. mTVENTORY CONSOLID,4TlON 
+m 1. Material Cost, Inventory. WIP 

2. Personnel 

D. CANCELING MILCON, EQUIP. TECHNClLOGY & ENVIR L 
PROJECTS 

E. CTX POSTURING H 

F. IMPROVED QUALITY M 

G. IMPROVED PROJECTION CONTROL M 

H. ADDITIONAL SURGE CAPACITY H 

I. MAJCOM CAPACITY H 

J. CAPABILITY TO DEPADJT/PAINT TOGETHER AFTER H 
PDM ($ SAVINGS) 

BENEFIT SUMMAlRY EXPLANATION 



SMALL AIRCRAFT SCENARIO 1 
All small aircraft painted and depainted at 0'0-ALC. 

A. EFFICIENCIES 

1. Larger workload M Significantly larger (more than 
d ~ u b l e  the tail #'s. 

2. Increased Facility, Equipment, Br Personnel Utdizahon M h~creased from 27% o n  paint to 
6 7 % ;  Increased from 9% on depaint 
tc 57%. 

3. Process Lmprovements L C tilization same remcval and 
a] )plication processes. 

4. Decreased Flowtime. Increased Throughput L S nall impact. 

B. ELIMINATE NEED FOR REDUNDANCY 

1. Depreciation H 

2. Plant Management Reduction H 

3. Replacement Cost of Facility~Equipment H 

4. Environmental H 

5.  Technology M 

6. Personnel M 

C. INVENTORY CONSOLIDATION 

1. Material Cost. Inventory, WIP 

2. Personnel H 

D. CANCELING MILCON. EQUIP, TECHNOLOGY 8: L 
ENVIR PROJECTS 

E. CTX POSTURING H 

F. IMPROVED QUALITY M 

G. IMPROVED PRODUCTION CONTROL M 

C .osed facil~tieslequiprnent of 5 
facilities (WR, SA, SM) 
E: iminate 5 facilities. No plant 
management. 
Ejiminate at 5 facilities. No buys 

C: osed 5 facilities with emissions. 

N1) chemicals. 

El iminate staffing requirements at 5 
far :ilities. 

Or ~ l y  maintain PMB and paint 
inllentory at 1 ALC. 
El rninate requirement to staff 
m:.terial support to 5 facilities. 
Sn  all impact. 

Crj :ates small aircraft CTX. 

Im?roved by quantity, reduced by 
3r( shift application. 
hn xoved by quantity, reduced by 
3rc shift application. 



H. ADDITIONAL SURGE CAPACITY H Cine full shift excess capacity. 

1. MAJCOM CAPACTTY H Cne full shift excess capacity 

J.  CAPABILIV TO DEPAINT/PAINT TOGETHER H P xsibihty of combining 
AFTER PDM (S; SAVlNGS) p iinudepaint after PDM. Could do 

b )th at same site after PDM and 
rc duce the ferrying cclst and 
d iplicate tasks costs 



BENEFIT SUMMlARY EXPLANATI(IN 

SMALL AIRCRAFT SCENARIO 2 
All small aircraft painted at SM-ALC: F- 16 and A- 10 are depaintec at SM-ALC and F- 15 and 

T-38 are depainted at WR-ALC. 

A. EFFICIENCIES 

1. Larger workload M Significantly larger workload at SM 
p iint/depaint and WR. depaint. 

2. Increased Facility, Equipment, & Personnel Utilization H SM paint increased from 15% to 
1309~; SM depaint in1;reased from 
59% to 87%; and WF. depaint 
ir [creased from 1 9 92 to W 3 R . 

3. Process lrnprovements L L tilizadon of same removal and 
a: )plication process. 

3. Decreased Flowtime. Increased Throughput L S nall impact. 

B. ELIMINATE NEED FOR REDUhQAIVC'I 

1. Depreciation 

2. Plant Management Reduction rn 

3. Replacement Cost of Facilir!~/Equiprnent 

4. Environmental 

5. Technology 

6. Personnel 

C. INVENTORY CONSOLIDATION 

1. Material Cost, Inventory, WIP 

2. Personnel 

M P(tint - closed 3 facilii:ies/ equip 
( 0 0 .  SA, and WR); Depaint - closed 
1 facility/ equip ( 0 0 ) .  

M Pi lint - closed 3 facilil:ies/ equip 
( 0 0 ,  SA. and WR): Clepaint - closed 
1 Facility/ equip ( 0 0 ) .  No plant 
management. 

M Pi int - closed 3 facilities/ equip 
((10,  SA, and WR): Depaint - closed 
1 'acilityl equip ( 0 0 ) .  No buys. 

M Pz int - closed 3 facilities1 equip 
(C'O, SA. and WR); Depaint - closed 
1 Bcilityl equip ( 0 0 ) .  No 
en lissions. 

M No chemicals. 

M El ~ninate staffing requirements at 4 
fa( ilities. 

M Milintain PMB and paint stock levels 
at ! ALCs. 

M Pe sonnel to staff material. 



D. CANCELING MILCON, EQUIP, TECHNOLOGY 8: L 
ENVIR PROJECTS 

E. CTX POSTURING M 

F. IMPROVED QUALITY 

G. IMPROVED PRODUCTION CONTROL 

H. ADDITIONAL SURGE CAPACITY 

I. MAJCOM CAPACITY L 

J.  CAPABILITY T O  DEPAINT/PAmTT TOGETHER L 
AFTER PDM (S; SAVINGS) 

S mall impact. 

C TX small aircraft paint at SM: 
d vided on depaint at SM and WR. 
Irnproved by quantity, reduced by 
3:,d shift application. 
Lr9proved by quantity. reduced by 
31 d shft  application. 
Kone on paint. 7 5  days on depaint. 

None  on paint. 75 da:ys on depaint. 

Only on SM processed aircraft (112 
ot the fighters. 



BENEFIT SUMMARY EXPLANATIOV 

LARGE AIRCRAFT SCENARIO I 
Paint and depaint large aircraft at OC-ALC. SA.-ALC and WR-ALC. 

A. EFFICIENCIES 

1. Larger workload L b o significant increase in tail #s. 

2. Increased Facility, Equipment. & Personnel Utilization H P 11 3 centers close to 100% paint 
a ~d depaint. 

3. Process lmprovements H Robodc on LARPS ~ . i  PMB v s  
BOSS. 

4. Decreased Flowtime. Increased Throughput L S nall impact. 

B. ELIMINATE hTEED FOR REDUNDANCY 

1. Depreciation 

2. Plant Management Reduction 

3. Replacement Cost of Facility/Equipmenr 

4. Environmental 

5. Technology 

6. Personnel 

M E irninate 4 facilities (Bldg 270, 2 122 
at 00. Bldg 692. 375 at SM). 

M E iminate plant management at 4 
facilities (Bldg 270.2 122 at 00. 
B d_g 692.375 at SM). 

M E irninate 4 facilities (Bldg 270,2 122 
at 00, Bldg 692. 375 at SM). No 
b~ y s. 

H R1:duction of chemical depaint: i.e. 
Sld. OC. Emission reduction. 

H LAW'S vs Chemical. PMB vs 
BOSS. 

M Eliminate staffins at 4 facilities. 

C. INVENTORY CONSOLIDATION 

1. Material Cost, Inventory, WIP M Maintain stock levels a.t 3 ALCs. 

2. Personnel M Personnel at 3 ALCs to maintain 
st( lck. 

D. CANCELING MILCON, EQUIP, TECHNOLOGY & H $25.8M cost avoidance at OC 
ENVIR PROJECTS M 'LCON. 

E. CTX POSTURING 

F. IMPROVED QUALITY 

M La rge aircraft at 3 large aircraft 
cel Iters. 

M New technology provides robotic on 
Lk .RPS. 



G. IMPROVED PRODUCTION COhTROL 

H. ADDITIONAL SURGE CAPACITY 

M IJew technology provides robotic on 
1 ,ARPS. 

L Only at SA in paint and depaint. 

1. MAJCOM CAPACJTY L Only at SA in paint and depaint. 

J. CAPABILITY TO DEPAIhTPAINT TOGETHER L Only 3 of X aircraft. 
AFTESR PDM (3; SAVINGS) 



BENEFIT SUMM 4 R Y  EXPLAIVATIOI 4 

LARGE AIRCRAFT SCENARIO 2 
Paint large aircraft at OC-ALC, 00-ALC. SM-ALC, and WR-ALC. Depaint large aircraft at 

OC-ALC and WR-ALC. 

A. EFFICIENCIES 

1. Larger workload M L q e r  paint at SM and brR:  Larser 
de paint at OC and WF: with LARPS. 

2. lncreased Facility, Equipment. & Personnel Utilization H 4 :enters on paint at 1005%: 2 centers 
or depaint at 100%. 

3. Process hprovernents H L, W S  vs Chemical. 

4. Decreased Flowtirne, Increased Throughput L Sr ?all impact. 

B. ELIMINATE NEED FOR REDUNDANCY 

1. Depreciation 

2. Plant Management Reduction 

3. Replacement Cost of FacilityEquipment 

.B 
4. Environmental 

5 .  Technology 

M Close 1 paint facility (:Bldg 365 at 
Sf L); Close 2 depaint fiicilities (Bldg 
379 at SM, Bldg 375 at SA). 

M El minate plant management at 3 
fa( ,ilities. 

M El rninate facility/equipment at 3 
fa( ilities. No buys. 

M Pant  emissions at 4 centers vs 5. 
El: minate Chemical at OC and SM. 

H Lk I P S  vs Chemical. 

6. Personnel M Eliminate staffing at 3 hcilities. 

C. INVENTORY CONSOLIDATION 

1. Material Cost, Inventory, WIP M Ml terial at 4 paint centers vs 5. 
Mz terial at 2 depaint reduction of 
del~aint material using 1,ARPS. 

2. Personnel M Paint support staffing at 4 ALCs vs 
5. Depaint staffing reduced by 
LA RPS. 

D. CANCELING MILCON, EQUIP, TECHNOLOGY & H $2!).8M cost avoidance at OC 
ENVIR PROJECTS MI ,CON. 

E. CTX POSTURING L Uti ization of srnall aircraft centers. 
For large aircraft centers. 2 centers 
for depaint. 



F. IMPROVED QUALITY M BOSS, PMB, LARPS on depaint. 
S ime on paint. 

G. IMPROVED PRODUCT1 ON COhTROL M hew technology uith robotic 
LARPS. 

H. ADDITIONAL SURGE CAPACITY L h o paint surge. Depelint surge on 
BOSS only. 

1. MAJCOM CAPACITY L h o paint capacity. Depaint capacity 
o:1 BOSS only. 

J.  CAPABILITY TO DEPAIhTPAhTT TOGISTHER L P lint at 4 centers. Depaint at 2 
AFTER PDM ($ SAVINGS) ct :nters. 



RISKS 

Facilities capacities are being maximized with 3 shift operation:, which will not pennit any 
delays. Any significant equipment or maintenance problems, would have to be resolved with 
overtime or some major scheduling delays woud result. 

PMB depainting and painting operations will be performed in tl e same faciligr. Bldc. 2280. 
at OC-ALC. The commingling of these two operations in the same bui dlng, will demand extensive 
housekeeping between the paint and depaint operations. 

All ALCs gaining new workload will have to have a fonnal env ronmental assessment 
accomplished. proving environmental compatibility. 

A B- 1 air wing is being transferred to \VR-ALC will use Bldg. 89, until 1999. Th. s will 
delay the implementation of this building for painting operations. 

The LAWS system being installed at OC-ALC and WR-ALC i ;  estimated to reduce 
flowtime by 50-7092. This system is to replace zurrent chemical smpplng of KC-135 and E-3 
aircraft. and is the only process being considered for paint stripping on B-1 and B-52s. If this neu 
technology fails to meet engineering expectatior~s, the large aircraft sce~~arios will falter. 

LARPS Rationale 
The Large Aircraft Robotic Paint Remo~ral (LARPS) technolog!, has been developed by 

OC-ALC and Wright Laboratories - Mantech D Jectorate to establish a safe and effective method 
for removing paint from these large military aircraft, B-52, KC/C- 135, B-1 and E-3 aircraft. 
Although there are no other accepted depaint technologies (i.e., mediuin pressure water1 
bicarbonate of soda (BOSS), plastic media blasting (PMB), and environnentally acceptable (E.A.) 

I chemicals), for these ancraft. LARPS offers an improved process t h r o ~  ghput, reduced hazardous 
waste generanon, and minimal impacts to aircraft structural integrity colnpared to chemical 
stripping. 

To validate the LARPS material characterization. OC-ALC and n / M T  engineers develop 
a test program to assess impacts on B-52. KC/C - 135, B- 1 and E-3 aircr rft structure. LARPS 
technology generated acceptable material characterization results. Basec on a careful comparison of 
available depaint technologies. the  B-52. KCIC- 135. B-1 and E-3 aircra 't system program directors 
(SPDs) have all endorsed the LARPS process as the only current availat le technology for paint 
removal on their respective weapon systems. 

One aspect of the LARPS system that makes it unique is the elinination of process 
variability during the depainting process. The LAWS robot carefully di -ects a blast stream of 
ultra-high pressure water (approximately 25,000 psi) across the aircraft : urface, removing the 
aircraft paint system. The robotic process maintains an exact stand-off distance from the aircraft 
surface preventing over or under stripping. In addition, since the LAW!; process is roboticdly 
actuated, manpower is reduced by a minimum of fifty (50) percent. Fina ly,  since LARPS replaces 
people with robots, human exposure to a traditior~ally toxic depainting er vironment is eliminated. 
Although the LARPS system requires a significant upfront capital cost (zpproximately $8.5N( for a 
two robot system), it will be quickly amortized with reductions in manpc wer and hazardous waste 
disposal costs. Based on the LARPS unique mobile design, the process ( an be easily retrofitted 
into existing facilities. 



.Flowtime Impact 

The scenarios were developed to address the impacts of separaling the depaint and paint 
processes from the aircraft repair process. Thes: impacts average out t I about 9 days for each 
aircraft. The additional flowdays are the direct result of additional ferq ing of aircraft to the various 
facilities and duplicated tasks due to in-processing and out-processing of aircraft because the paint 
and depaint operations are separated from the PDM functions. 

This report doesn't include cost increases because of increase o ' flowdays and the effect on 
PDMs. This schedule impact will occur because our flight test crews w U have to fly the airilraft to 
the depaint, repair and paint depots, as well as flight test the aircraft fin shing the repair cycle. Also 
each of these flights will result in some redundant operations such as in1:oming flight preps. 
defueling, weightbalance. outgoing fight preps, and refueling. Schedul ng problems will also effect 
other PDM aircraft that rnay or rnay not be affected by the painvdepain : fenying. 

Some of 
the delays maybe minimized by good planning and coordination of figh ts. enabling pilots to drop 
off one plane and picking up another. thereby eliminating the need for c ~rnrnercial flizhts. Some of 
the aircraft may be able to be depainted and painted after the PDM is ac:omplished, unless the 
aircraft requires an "Analytic Condition Inspection." 

PROS 

Better utilization of existing facilities and their capacities. 

An increase in efficiency due to larger vc81umes of work being processed at fewer 
locations. 

A reduction in the number of facilities doing similar work. This 1  ill reduce maintenance 
costs. 

New perspectives to new workload being done by gaining facilities. 

CONS 

Facility capacities are maximized, hampering surge capability. 

Flowtimes increase due to ferrying aircraft and additional tasks required for in- 
processing and out-processing aircraft at !.he depaint ALC and thl: paint ALC. 

Additional work for mechanics accomplishing receiving and deplrting tasks on aircraft 
arriving and departing depaint ALCs and paint ALCs. 

Significant cost increases for ferrying aircraft. 



Conclusions 

The AFMC depots have excess facility space to depaint and pai i t  military aircraft. Most of 
the excess space is the size that can be used for the fighter size aircraft and can be used to 
consolidate existing paint and depaint operations or more effectively used to accomplish other 
depaint or paint workload that may be needed by the Air Force. Separ: ting the depaint and paint 
functions from the aircraft repair (PDM) site docs not appear a feasible use of these facilities. 

When separated from the aircraft depot, certain redundant or d ~plicated tasks are required 
at the depaint and the paint locations to receive and dispatch the aircraf .. T h s  requires Inore 
manpower and will result in additional cost to tl-e customer. Additions ly, our flight test 
pilotslcrews will have to f e m  the aircraft to the separated sites which also adds additional cost that 
must be absorbed by our customers. The off s e r h g  costs of mothballing unused facilities and 
personnel reductions of 15% does not appear to cover the costs of dupl cate tasks and additional 
flying of the aircraft. 

There is an increase in flowdays (6 - 10 (lays) due to the dup1ica:ed tasks and additional 
flying of the aircraft between depots. Also, the additional mechanics n e ~ d e d  for duplicated asks 
exceed the 15% reduction of paint and depaint personnel. 

Scenario 2 for large aircraft proposes installing a PMB stripping capability in the OC-ALC 
paint hangar Bldg. 2280 to depaint and paint the C-5 in the same facilitj . This is the only other 
AFMC facility large enough to house the C-5. This option has many id-erent problems of mixing a 
PMB process with a painting process that would have t b vercome if implemented. 

Both large aircraft scenarios use the reduced flow OQ imes (50% retiuction for B-1, B-52, and 
C135 and 70% reduction for E-3) expected from the LARPS depaint process. If these times are 
too low once the new process is installed. the number of facilities could ncrease to three instead of 
the two identified in this study. 

Recommendation 

The team recommends that the depaint arid paint functions remain co-located at the aircraft 
repair site. Increased aircraft flowtime. increased manhours and cost for duplicated tasks ancl 
additional flying to deliver the aircraft to separate sites offset the benefits of centralizing the c1epa.int 
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FACILITY DIMENSIONS 



FACILITY CAPACITY CALCULATIOlrIS 



FACILITY CAPACITY CALCULATIONS 

P(95 Workioad defined in workdays 

Number of workdays to paint or depaint multiplied by the number of aircrafr to he 
during the FY 

Facility Capacity 

Available workdays Suhtracr weekends (104 days) and holidays ( 10 days) 
from 365 days per year = 25 I workdays 

Multiply the nunher  of worksrations in the  faciliv hy 25 1 
workdays 



CORRA DATA 



FY96 AIRCRAFT DIVISION YIELD RATE 

OC-ALC 

OO-ALC 

SA-ALC 

SM-ALC 

WR-ALC F- 1 5 

C- 130 

C-141 



COBRA Personnel Spreadsheet Deviation 

Justification for not using the COBRA spreadsheets to apportion the manpower transfers and cuts. 
Basically, the spreadsheet does not level the ALC's manpower to accorlnt for the movement of the 
workloads. Manpower must be moved to the ALC's gaining the workload and the 15% cut 
apportioned across the relnaining ALC's: the spreadsheet does not level the manpower to 
workload. 

For example, the large aircraft paint scenario 1 with the 15% cut shoulc be apportioned as follows: 

CURRENT SCIEKARIO 1 VARIANCE 
DPSH PE DF'SH PE 

OC-ALC 193437 150 18 3729 122 - 28 
00-ALC 30864 22 ( 1  0 - - 33 - 
SA-ALC 86 163 7 1 13632 1 9 6 + 25 
SM-ALC 404 50 32 0 0 - 32 
WR-ALC 32886 2 4 63750 3 9 + 15 

However, the COBRA spreadsheet apportioned the manpower as f~ l lo \ ;~s :  

COBRA SCENARIO 1 VARJANCES 
PE PE 

OC-ALC 150 122 +28 rn 0 0 -  ALC 0 0 
' SA-ALC 7 8 9 6 - 18 

SM-ALC O 0 
WR-ALC 29 3 9 -10 

TOTALS 257 257 

Based on the COBRA shred. the PE's will be unequally distributed and one gaining ALC wi:ll have 
too many people and two ALC's will have too few people to accomplisl- the transferred wor.kload. 
Therefore, the personnel transfers should be L4W the attached spreadshc:ets rather than the 
COBRA spreadsheets. 
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ENVIRONMEN'TAL IMPACTS 



FLIGHT CREW ANL) AIRCRAFT TRANSPORTATICiN COSTS 



INTERIM PRODUCTION SUPPORT CALCULAI'IONS 



USAF AIRCRAFT COATING SYSTEMS STRATIXY 
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AFMC PROCESS ASSESSMENT 

AIRCRAFT PAI'VT AND DEPAINT 

EXECUTIVE SUMMARY 

Scope 

This study addresses the impacts of sepxating and locating thl: aircraft paint and depaint 
processes at different Air Logistics Centers (AILS) from the aircraft I epair process. The results 
are a overall assessment of the Command's current facility capacity an< utilization. The scenarios 
address "what i f '  scenarios of accomplishing the depaint, repair, and ~ain t  processes at different 
Air Logistics Centers (ALCs). The scenarios separate the paint/d:paint processes from the 
current operation of having these processes collocated at the same AL2. This study is based on 
aircraft paint and depaint workload currently programmed for FY95. l'he study proposed several 
consolidation scenarios that will rearrange paint and depaint workloa~l into the fewest facilities 
possible. A scenario #2 was developed to address the potential for B U L C  closure of a TRC' under 
scenario #1. There is a potential for other scenarios that have differir~g complexities and costs. 
The study was based on the assumption that large aircraft will be w~)rked separate from small 
aircraft because it is more efficient to use small facilities for small aircraft and large facilities for 
large aircraft. The B-1 and B-52 depaint workload currently is not being accomplished, but will 

, begin in FY96 at OC-ALC using the Large Aircraft Robotic Paint St-ipping (LARPS) pl-ocess. 
Therefore, we have an additional workload included into the "as-is" ba ;cline. We also 1imii.ed the 
depaint process for E-3, C-135, B-52, and B-1 s.ircraft to LARPS proccbss. This was based on the 
LARPS process being the only approved method for depainting these aircraft by the weapon 
system SPDs 

Methodology 

The methodology used in this consolidation study started with the development of flow 
process charts for paint and depaint on each ircraft. Manpower vras assumed not to be a 
constraint to process flow. Flowcharts were adju,sted to reflect three (3) 9 hour shift work days. In 
addition, facility and aircraft sizes were ident~fied. Next, an assessment was conducted to 
determine what aircraft and process would physically fit in what tuilding. Workloacl was 
evaluated in terms of work days at each center tc identify facility capac ty not capability, (people 
are not a constraint) and "as-is" utilization. Finally, consolidation szenarios were developed 
based on facility utilization data. Processes, teclmology, environrnenta , etc. were considered in 
developing all options. Workload and FY96 division yield rates were ust d to calculate manpower 
moves and costs of each scenarios at the gaining centers. A 15 percent ct t in direct personnel was 
included across the command with respect to paint and depaint m8ulhours. Therefore, the 
workload is identified two ways in this study. Workload is identifi:d both in workda:ys (1 
workday = three 8 hr shifts) and manhours (FY95 DPSH). The relaticnship between manliours 



and workdays is depicted in each process flow chart and is different fc r paint and depaint on each 
weapon system. The data developed was input into a macro level Pro SimIWitness rr~odel to 
identify flowday and scheduling impacts to aircraft repair based on c:onsolidation scenarios. In 
addition this data was used to feed the COBRA cost model which shows the reflective cost of 
each scenario. The costs generated are a relative indicator. There are many intangible benefits or 
costs associated with the different scenarios. So~ne of these benefits are identified in this study. 

Modeling 

This study utilized a macro level Pro SirnIWitness model to ass:ss scenario accuracy. The 
first model depicts the "as-is" PDM processes including paint and dtmpaint on all the aircraft at 
their respective centers. The model was built so that it accurately por rayed what was happening 
now before any consolidations. The next task was to build a model f o ~  each scenario. The model 
is an attempt to identify the additional flow day impact to each aircn ft due to each consolation 
scenario. The additional flowdays are caused by scheduling problzms, ferrying aircraft and 
duplicated tasks that are required by separating paint and/or depaint fror 2 PDM. 

Scenarios 

This report has four total scenarios. There is a scenario # 1  and scenario #2 for both small 
aircraft paintjdepaint processes and large aircraft painddepaint pro:esses. The large aircraft 
scenarios cannot be implemented until FY99 because one of the ~ a i n t  facilities (WR-ALC 
Building 89) will temporarily be used to beddown a B-1B Squadron until their MILCON projects 
are completed. 

The proposed scenarios consolidate to the AFMC paintldepaint TRCs to the srnallest 
number of facilities possible. The scenal-io #2s for add both small and large aircraft 
consolidations assume one of the scenario #1 bas2s will be closed by BRAC. 

The following is a summary of each scenario impacts: 

SmaN Aircraft Scenario I: Move all small aircraft paint and depaint to 00-ALC 

Bene3ts: Consolidates to one center 

Closes three paint facilit: es: WR-ALC, Buildir g 137 bay 5; SM-ALC, 
Building 690; SA-ALC, Building 385. 

Closes three depaint facilities: WR-ALC, Build :ng 137, bay 3; SM-. 
ALC, Building 692A: S A-ALC, Building 385. 

Command has significantly less environmental 1 abilities. 



Better utilizes excess fiicility capacity at 00- / ,LC.  

Provides excess surge capacity. 

Provides excess capaci1:y for other Air Force ~aintldepaint . 

Better utilizes technology insertion initiative a .  00 -ALC Robotic 
Stripping. 

Possibility of combining the painddepaint tog€ ther at 00-ALC qf ier  
PDM at the respective 'TRCs. 

Disadvantages: Incurs a 20 yea.r cost of $99.4 Millior 

Increases F- 15,. A- 10, T-38 aircraft re1 lair process flowdays 

Duplicated work (receive and launch 2 ircrafi) 

Increased personnel 5 PE (Reduction 3f 20 paint and depaint 
mechanics, Increase of 25 mechanics for additional duplicate 
work) 

Eliminates technology insertion initiat ve at WR-ALC 
(i.e. Robotic P,lint Cell). 

Small Aircraftscenario II: Move all small aircrsfi paint to SM-ALC, n Love all A- 10, F- 16 
depaint to SM-ALC, move all T-38, F-15 depaint to WR-ALC'. 

Benefits: Consolidates to two centers; closes three paint facilities (00-ALC, 
Building 220; WR-AI,C, Building 137 , Bay 5 ;  SA-ALC, Building 
385). 

Closes two depaint facili~lies (00-ALC, Buildin]; 220; SA-ALC, 
Building 385). 

Command will have moderately less environme ltal liabilities. 

Better utilizes excess facility capacity at SM-AL C and depaint facility 
capacity at WR-ALC. 

Disadvantages: Incurs a 20 year cost of $101.7 Million. 

Increases F- 16, F- 15, T-38 aircraft repair process flowdays. 

Duplicated work (:receive and launch aircraft). 



Increased personnel 13 PE (Reductior . of 13 paint and depaint 
mechanics, Increase of 26 mechanics for additional duplicilte 
work) 

Eliminates technology insertion initiati de at WR-ALC (Robotic 
Paint Cell, 00-,4LC Robotic Paint Stripping Cell). 

Minimal surge c.apacity 

No excess paint capacity for other Air l'orce workload. 

Limited excess tiepaint capacity for oth:r Air Force workload. 

Large Aircrafi Scenario I: Consolidate all paint and depaint on large 3ircraft to three centers 
(OC-A1-C. SA-ALC', and WR-ALC). 

Benefits: Consolidates to three centers; closes two paint f 3cilities (00-ALC 
Building 270 C-130 paint booth, SM-ALC Buil iing 692). Closes two 
depaint facilities; (OC-ALC Building 2 122, Sh [-ALC Building 375). 

Reduced pcrsonnel 19 PE (Reduction of 66 dirwt and 3 overhead paint 
and depaint mechanics, Increase of 50 mechanics for additional dupl.icate 
work) 

Command i I I ha\fe less environmental liabilitic :s. 

Better uti 1i;lt.s cscess facilities at WR-ALC and $ )A-ALC. 

Eliminate the need for one time cost of $34,300,(100 MILCON at OC- 
ALC (increased LARPS and paint capacity). 

Capabilit! to depaint B-1 and B-52s. 

 disadvantage.^: Incurs a 20 year cost $87.2 Million. 

Increases C- 130, G- 135, E-3 aircraft repair process flowdays. 

Duplicated work (receive and launch airc -aft). 

Requires a LARPIS system at WR-ALC vith a cost of $1 1.86 
Million. 

Minimal surge capacity. 



Very limited capacity at these centers fcr other Air Force 
paintldepaint workload. 

Large Aircraft Scenario 11: Consolidate all large aircraft depaint to WIt-ALC and OC-ALC. 
Consolidate all large aircraft paint to SM-ALC, OO-ALC, WR-ALC. 
and OC-ALC. 

Benefits: Consolidates to four centers. 

Closes one large paint fiicility at SA-ALC (Bui ding 365). 

Closes two large depaint facilities; (SA-ALC Building 379. SM-AL,C 
375). 

Command will have less environmental liabilities. 

Better utilizes excess facilities at WR-ALC and SM-ALC. 

Eliminates the need for one-time cost at $34,3C0.000 MILCON at OC- 
ALC (increased LARPS, and paint capacity). 

Capability to depaint B- l and B-52s. 

Disadvantages: Incurs a 20 year cost $1 83.8 Mill ion. 

Increases (3-5, C- 135, B-52, C- 13 3, and 
E-3 procer s flowdays. 

Duplicate work (receive and launch aircraft) 

No reduction in personnel (Reduc .ion of 82 direct and 5 
overhead paint and depaint mechar ~ics, Increase of 78 
mechanics :for additional duplicate work) 

Requires a LARPS system at WR-,4LC with a cost of 
$1 1.86 Million. 

Minimal s.Lrge capacity. 

Very limited capacity at these cen ;ers for other Air Fo:rce 
paintldepaint workload. 



ANALYSIS 

All data was carefully evaluated to dev~lop these scenarios. This analysis produced both 
tangible and intangible costs as well as savings by scenario. In (iddition, there are several 
intangible concerns that are documented in t:he study, including: scheduling. flowdays, and 
environmental impacts. The tangible cost anti benefits include bo:h one-time and recurring 
impacts. The bottom line is that consolidation of aircraft paintldepain. process could happen at a 
significant cost. The scenarios also have a significant net added flowday impact to the PDM 
process. If a small aircraft scenario is adopted it could be implemente3 in FY97. A large aircraft 
scenario could be implemented as early as FY99. 

Recommendation 

The team recommends that the depaint and paint functions rema in co-located at the aircraft 
repair site. Increased aircraft flowtime, increased manhours and cost fo - duplicated tasks anid 
additional flying to deliver the aircraft to separate sites offset the benefi :s of centralizing the 
depaint and paint functions. 



AFMC PROCESS ASSESSMENT 

AIRCRAFT PAIIVT AND DEPAINT 

INTRODUCTION 

Task 
Aircraft maintenance and repair operations, commonly called PI ogrammed Depot 

Maintenance (PDM), are accomplished within AFMC at technical repair centers (TRCs) that are 
uniquely qualified to maintain Air Force aircraft weapon systems. Mos USAF aircraft TRCs are 
presently located at one of five Air Logistics Centers (ALCs). Table 1 l~elow lists the current 
aircraft TRCs and there respective locations. Traditionally, the TRC f o ~  a given weapon system is 
responsible for accomplishing all aspects of PDA4 to include aircraft ext xior paint removal and re- 
application. Depaint and paint operations are an ~ntegral part of the PDId process at all weapon 
system TRCs. Depainting is accomplished to allow TRC technicians to identify exterior aircraft 
corrosion as well as inspect the aircraft surface for damage (i.e., cracks, leaks, broken fasteners 
etc.). Many of these surface defects are undetectable without removal o -the aircraft paint system. 
Paint is reapplied by the TRC to provide an aircraft with a durable corro ;ion resistant barrier as 
well as provide a professional appearance. Depaint and paint operations have always been 
accomplished at the aircraft PDM TRC location in order to more timely facilitate the PDM process 
and in turn, minimize the time an aircraft is away from the using command. The focus of this 
evaluation is to assess the benefits of consolidating aircraft painting and depainting operation into 

. independent TRCs, in many cases away from the aircraft PDM location. 
In order to evaluate the viability of creating aircraft paintldepaint TRCs, it is necessary to 

assess the availability of existing paint and depaint facilities within the c 3mmand with respect to 
existing workload. In addition, consideration must also be given to the actual physical size 
constraints of the aircraft to be painted andlor depainted. A prime examlde of this potential 
constraint is the C-5 aircraft. Presently, there are only three facilities (i.e ., Bldg 2280, north (lock 
at Tinker AFB, OK and Buildings 379 and 365 at Kelly AFB, TX) that a-e capable of housing the 
C-5 for painting and/or depainting operations. This study will focus on t 1e existing paint ancl 
depaint facility utilization, for both large and small military aircraft repaired within the command, 
to develop possible workload consolidation scenarios. 

The paint and depaint processes are uniqul: in that throughput anc processing time are 
dependent on several paintldepaint inherent process dwell times. Althou ;h there is an optimum 
manning necessary to insure minimum processing, time, an important ass imption for the puqoses 
of this evaluation is that the paint and depainting operations under consid eration are not 
constrained by manpower. With these thoughts i r ~  mind, it makes sense t I measure aircraft 
paintldepaint facility capacity in term of flowday ~nits .  For this report a flowday is defined as the 
amount of work accomplished on an aircraft in thee  (3) eight-hour shifts All flowday data 
presented in this report has been adjusted to reflect a three(3) eight hour shift per day, five 
workday a week paint/depaint operation. This adjustment allows for equi 11 comparison of existing 
workloads at each ALC. 



This study offers several consolidation scenarios for both large ; ind small aircraft paint and 
depaint workload consolidation. Obviously, there are many other possible combinations of 
consolidation scenarios that were not considered in this report. However, the Scenario #1 
presented provide the best utilization of existing AFMC aircraft paint a id  depaint resources with 
minimal impact to existing infrastructure. In addition, the scenarios prc sented have been carefully 
evaluated for potential cost savings, flowtime and environmental impacts. 

Table 1. Aircraft TRC Locations 

TRC Location Aircraft T v ~ e  

1.  OC-ALC 
Tinker AFB, OK 

2. 00-ALC 
Hill AFB, UT 

3. SA-ALC 
Kelly AFB, TX 

4. SM-ALC 
McClellan AFB, CA 

5. WR-ALC 
Robins AFB, GA 

F- 16 ancl C- 130 

C-5 and T-38 

F-15. A-10 and KC1135 

Assumptions and Constraints 

The following is a list of assumptions ancllor constraints used for the purposes of this 
report. While all conditions listed below are important with respect to tl e study, they are not listed 
in any order of priority: 

a. Some centers do not have surge capacity or latitude for marginal dela JS. 

b. All facilities which are not utilized in a particular scenario are considc:red mothballed for the 
purpose of this study even though they may be utilized for other than air1:raft paintldepaint. 

c. Implementation year of FY99 for large aircrafi. due to B-1 Beddown i 1 Bldg 89 at WR-AL,C 
until FY99 and the manufacture and installation c~f Large Aircraft Robot] c Paint Stripping 
(LARPS) systems at WR-ALC and OC-ALC. 

d. No attempt was made to cost out impacts of additions to flowdays an(. aircraft schedule. 



e. Where prep andfor deprep tasks were perfomled in support facilities rather than depainting 
facilities, that portion of the workday requirement for that specific airc~aft was removed from the 
analysis. 

f. Best utilization of facilities means that large aircraft are worked in lsrge aircraft facilities and 
small aircraft are worked in small aircraft facilities. 

g. Without the benefit of site specific Environmental Assessments accclmplished on each scenario. 
no negative impacts would occur at the gaining center to prevent conso idation. 

h. Centers with greater than 100% capacity would have to defer worklc'ad to perform equipment 
maintenance and repair. 

i. LARPS is the only paint removal process autllorized on C-135, B-52 E-3 and B-1 aircral't. 

j. Pro-jected flowtime savings of 50-709'0 utilizing LARPS over previous chemical depaintirig 
methods. 

k. Scenario #2 was derived on the basis of a possible BRAC closure im1,acting Scenario #1. 

1. Variation in flows at each center's industrial waste treatment plant (I'NTP) due to the WOI-kload 
transfer in all scenarios will have no negative effects on the operation ol'the plant. 

m. PMB depainting and painting of C-5 aircraft could be performed in :;ame facility (i.e., BIdg 
, 2280 in Scenario #2) with extra cleaning and extznsive housekeeping be tween operations. 

n. Environmentally compliant coating (i.e. low solvent content) will halie sufficient success and 
preclude the need to revert to high snl\.ent content coatings which neces ;itate installation of 
facility air abatement equipment. 

o. Aircraft depaint and paint cannot he performed together after PDM. 

p. MAJCOM aircraft could be depaintedlpainted with excess capacity g merated at the centers as a 
result of this consolidation effort. 

q. Manpower is not a constraint to the depaintinglpainting process undel evaluation. 

r. There will be no delays associated with aircraft PDM, transportation, ncoming tasks, departure 
task, etc., which will impact aircraft induction into a paint or depaint TRl3. 

s. No additional painting equipment would be required at a gaining pain TRC under either 
scenario. 

t .  Use gaining center's FY95 aircraft sales rate to cost duplicated tasks. 



u. Use FY96 division yield rates to calculate manpower requirements :or workload transfer. 

v. The ventilation system in Building 2280 at OC-ALC will only require minor modification for 
dual (PMBIpaint) use - primarily trench modification. 

w. Savings or cost associated with different sales rates for the paint/de])aint packages were not 
addressed 

Workload Description 

The aircraft repair process includes all the things (depaint, PDM, TCTOs. repairs. paint. 
etc.) a depot does to an aircraft for the using CIornmands. For the purpo: es of this study, the 
primary aircraft repair processes are depaint, repair, and paint. 

Aircraft depaint, repair, and paint are currently collocated at eac I of the five ALCs. 
AFMC is working 13 different aircraft models iri 18 different paint and depaint facilities. Seven 
facilities are dedicated to depaint, five facilities are for paint, five are ccmbined depaint and paint 
facilities and one facility is used to prepare the aircraft for depaint. Sonie facilities have multiple 
aircraft work stations and additional work stations can be added to othe~ facilities if needed. Most 
aircraft are flown to a Depot depainted, repaired, painted and returned t I its home base. Three 
Depots (OC-ALC, 00-ALC and WR-ALC) have some of their aircraft (:ither depainted or painted 
at another site. WR-ALC is depainting the C-1313s being repaired and p iinted by 00-ALC, a 
contractor is painting some of the C-135s being depainted and repaired I)y OC-ALC and a 
contractor is depainting some WR-ALC C- 130s. 

The Command's paint and depaint workload is projected to remz in constant through FY99. 
The following chart reflects the workload by ALC. The data was calculi~ted by multiplying ithe 
number of aircraft to be worked by the labor standard for the specific process. 

AFMC TOTAL PAINT AND DEPAINT WORKLOAD ( DPSH) 

FY 94 FY95 FY96 FY97 F798 FY99 
OC-ALC 254642 278855 315374 348330 348710 345761 
00-ALC 66985 65890 65890 65890 65890 65890 
SA-ALC 90783 181744 181744 181744 181744 95581 
SM-ALC 10594 1 144488 144488 144488 144488 144488 
WR-ALC 162967 18 1802 150488 12 1323 107237 100404 

AFMC 681318 852779 857984 861775 848069 752124 



AFMC LARGE AIRCRAFT PAINT WORKILOAD (DPSH) 

FY 94 FY95 FY96 FY97 F798 FY99 
OC-ALC 188876 193437 198834 202187 202053 200435 
00-ALC 3 1 740 30864 30864 30864 30864 30864 
SA-ALC 45 133 86163 86 163 86 163 86163 0 
SM-ALC 25888 40450 40450 40450 40450 40450 
WR-ALC 27007 32886 29142 16662 1 1046 9798 

AFMC 318644 383800 385453 376326 370576 281547 

AFMC SMALL AIRCRAFT PAINT WORK1,OAD ( DPSH) 

FY94 FY95 FY96 FY97 F798 FY99 
OC-ALC 0 0 0 0 3 0 
00-ALC 15758 15952 15952 15952 1595 1 15952 
SA-ALC 1067 10120 10120 10120 1012 I 10120 
SM-ALC 26485 31 129 31 129 31 129 3112> 33937 
WR-ALC 22050 20 160 19530 29295 2992 5 2961 0 

AFMC 65360 7736 1 7673 1 86496 8712(i 868 1 1 

AFMC LARGE AIRCRAFT DEPAINT WOFXLOAD (DPSH) 

FY94 FY95 FY96 FY97 F798 FY99 
OC-ALC 65766 8541 8 1 16540 146143 14665" 145326 
00-ALC 0 0 0 0 ( I  0 
SA-ALC 43626 83286 83286 83286 8328( 1 83286 
SM-ALC 26048 40700 40700 40700 4070( 1 40700 
WR-ALC 88710 105716 76256 41886 3206t 1 27156 

AFMC 224150 315120 316782 312015 30270! 296468 

AFMC SMALL AIRCRAFT DEPAINT WORKLOAD (DPSH) 

FY94 FY95 FY96 FY97 F798 FY99 
OC-ALC 0 0 0 0 C 0 
00-ALC 19487 19074 19074 19074 19074 19074 
SA-ALC 957 2175 21 75 2175 2175 2175 
SM-ALC 27520 32209 32209 32209 32209 32209 
WR-ALC 25200 23040 25560 33480 34200 3 3 840 

AFMC 73 164 76498 790 1 8 86938 87658 87298 



ANALYSIS 

Methodology 

The methodology used in this consoliclation study started wilh the development of flow 
process charts for paint and depaint on each aircraft. Manpower was assumed not to be a 
constraint to process flow. Flowcharts were adjusted to reflect three (3) 8 hour shift work days. In 
addition, facility and aircraft sizes were identified. Next, an asscossment was conducted to 
determine what aircraft and process would physically fit in what building. Workload was 
evaluated in terms of work days at each center to identify facility capzcity capability, (people 
are not a constraint) and "as-is" utilization. Finally, consolidation scenarios were developed 
based on facility utilization data. Processes. technology, environrnenal, etc. were considered in 
developing all options. Workload and FY96 division yield rates were used to calculate manpower 
moves and costs of each scenarios at the gaining centers. A 15 percent :ut in direct personnel was 
included across the command with respect 1:o paint and depaint ~nanhours. Therefore, the 
workload is identified two ways in this study. Workload is ident fied both in workdays (1 
workday = three 8 hr shifts) and manhours (FY95 DPSH). The relalionship between m~tnhours 
and workdays is depicted in each process flow chart and is different fo - paint and depaint on each 
weapon system. The data developed was input into a macro level 'ro SimIWitness model to 
identify flowday and scheduling impacts to aircraft repair based on consolidation scenarios. In 
addition this data was used to feed the COBRA cost model which sl~ows the reflective cost of 
each scenario. The costs generated are a relative indicator. There are Inany intangible benefits or 
costs associated with the different scenarios. Some of these benefits are identified in this study. 

Data Collected/Calculated/Derivatives 

Centers collected FY95 workload data including G037E derived DPSH and number of 
aircraft negotiated. This data was further expanded by separating incoming tasks (i.e., receiving, 
towing. drain and purge), depaint, repair, paint, and outgoing (i.e., weigl t and balance, refuel, 
systems servicing, pre-flight tasks, and launching). These DPSHs were livided by the FY96 yield 
rate for each center's production division to dete~mine the required num1)er of Personnel 
Equivalents (PE) to accomplish the workload. 

For the determination of center capacity, the facilities performing painting and depair~ting 
operations were identified. To determine weapon system compatibility, :he size of the facility was 
identified, as well as the specific process utilized within that facility. From this determination, 
some weapon system specific processes and unique equipment were asw med to be required in 
large aircraft facilities. The aggregate facilities were assumed to be avai. able 25 1 workdays per 
year and the facility utilization was derived by dividing combined paint 2 ndlor depaint workclays 
by available number of capacity days, within respective facilities. 

The incoming and outgoing task data were also used as duplicatecl work at the gaining 
centers in addition to ferrying time of aircraft between the repair centers md the paint and depaint 
centers (if different from the repair center). The number of flight crews 2 vailable at each ceni;er for 
both flight test after the repair cycle and ferrying aircraft to gaining centers was compared to the 
number required and the impact assessed. 



Optimum facility utilization was the basis for consolidation in tlie first scenario for both 
small and large aircraft. These consolidation scr:narios were modeled via ProSim Witness 
program utilizing the workdays, capacities, duplicated tasks at gaining (:enters, aircraft ferrying 
times, and PDM flowdays to determine the impact of paint and depaint consolidation to the overall 
repair cycle and delivery times. 

Pounds of Volatile Organic Compound (VOC) emitted and p o u ~ ~ d s  of solid waste 
generated per aircraft were compiled from each center's "as is" conditicn. Totals per worklload 
transferred were used as a basis for environmental impact at the gaining centers, based on air 
emissions permits and waste disposal contracts. The coatings used for this data compilation are 
existing coatings and may not agree with the Air Force Coating Strateg!. Plan and associatetl 
Wright Laboratories Road Map for Air Force Coatings for outyears. (T le Strategy follows EPA 
guidelines requiring primers with 350 gramslliter or less and topcoats with 420 gramslliter or less 
in FY97 and on.) 

Unique equipment driven by process specific requirements were analyzed and the 
associated procurement and installation costs were developed and tabu12 ted. Additional 
specialized equipment costs based on specific scc:narios and associated \vorkload transfers were 
also tabulated on a one time basis. Consolidation negated the requirement outyear MILCON 
project which was listed as a cost avoidance savings. Ramp-up times as jociated with gaining 
center's learning curves for new workloads were estimated and DPSHs lvere calculated based on 
the percentage of workload transferred and the learning curve times. Th :se hours were inpui into a 
spreadsheet to determine the associated cost with each center for interim production support. 

The data associated with costs were input into the Cobra model t I determine the savings 
and costs derived from each scenario compared to the present configuration. 

Facility Size 
The first limitation to relocating aircraft is the inside clearance of the building where the aircraft 

will be worked. The aircraft dimensions (wingspan, length and tail height) taken from the aircraft 
specific technical order were compared to the clear inside dimensions of thc paint and depaint 
facilities to determine which facilities are large enough to work which aircrilft. 

Facility 1 Aircraft Compatibility 
The following charts show which aircraft can be worked in each of AFM C's Depaint and Paint 

facilities. 
There are only three AFMC buildings are large enough to paint and depa nt the C-5. Two 

buildings are at SA-ALC, Bldg. 365 and Bldg. 379, and one building is at CC-ALC, Bldg. 2280. 
Only three ALC's; OC-ALC. SA-ALC and WR-ALC, have facilities 1ar;:e enough for B-1, EL-53, 

C-141 and E-3 paint and depaint. 
Three aircraft, F-15. F-16 and T-38 can be worked in all AFMC facilitie: . 



DEPAINT FACILITIES 
ALC Facility T-38 F-16 F-15 
SA B. 379 X X X  
OC B. 2280N X  X  X  
WR B. 54 X X X  
WR B. 50 X X X  
OC B. 2280s X  X  X  
WR B.110 X X X  
SM B. 375 X X X  
OC B.2122W X  X  X  
OC B.2122E X  X  X  
SA B. 385 X X X  
SM B. 692A X  X  X  
00 B. 220 X X X  
WR B. 137 X X X  

A-10 C-135 B-I 13-52 
x x x x  
x x x x  
x x x x  
x x x x  
x x x x  
x x x x  
X X X  
x x x x  
x x x x  
X  
X  
X  

PAINT FACILITIES 
ALC Facility T-38 F-16 
SA B. 365 X  X  
OC B.2280N X  X  
WR B. 89 X  X  
WR B. 50 X  X  
OC B. 2280s X  X  
SM B. 692 X  X  
00 B. 270 X  X  
WR B. 137 X  X  
SA B. 385 X  X  
,SM B. 690 X  X  
00 B. 220 X  X  

F-15 A - I 0  C-130 C-135 B-l E-3 B-52 C- l t l  C-5 
x x x x x x x r x  
X  N F: X  X X X > X  
X X x X X X X >  
X  x X X X X X  3 
X  x X  X  X  X  X  
X  X X X  X  
X  x X 
X  x 
X X  
X  X 
X  X 

Facility Capacity Analysis 
Facility capacity and utili/.ation are based on three eight hour shi Ft workdays, five da:ys per 

week. The change of baseline froill a t\\ o shift tc~ a three shift comparisc ~n was required to account 
for current three operations at thc rnqiority of the ALC's and provide adclitional capacity to allow 
workload consolidation of the large aircraft. OC-ALC facilities are currc:ntly saturated and even 
with three shift operations, require additional contractor support to facili .ate the KC-135 workload. 

The basis used for calculating capacity analysis and workload co:isolidation was best 
utilization of facilities. Large facilities are best utilized for large aircraft and small facilities ;Ire 
best utilized for small aircraft. The capacity analysis was performed wit1 i respect to the available 
number of workdays per facility and the number of facilities at each centzr. The workday unit is a 
composite measurement affected by the number clf direct workers assignl:d, the process being 
used, the availability of equipment necessary to a:complish the task, and the number of shifts 
being worked. For this analysis, only the processes were changed. The 1,ARPS process is used 
exclusively on the C-135, B-I, B-2, B-52, and E-:3 aircraft for the large a rcraft depaint scenarios. 
This process was used at a 50-70% reduction in workdays over previous1 y used chemical methods. 

The assumption was made that in instances where prep and/or dellrep tasks were performed 
in separate support facilities rather than the depainting facilities, that porl ion of the workday 
requirement for that specific aircraft was removed. from the analysis. This provides a more 



accurate description of the depaint facility capacity. Support facilities 3re in aircraft buildings and 
on the ramp and are more than sufficient to support the depaint worklo id. 

AFMC SMALL AIRCRAFT PAINT AND DEPAINT SCENARIOS 

SCENARIO 1 Paint and depaint all small aircraft at 00-ALC 

SMALL AIRCRAFT PAINT 

AIC Type AIC QTY WIL (days) 

F- 1 6 ( 0 0 )  132 
F- 15 (SM) 24 
F- 15 (WR) 64 
A- I0 (SM) 4 9 
A- 10 (SA) 15 
T-38 (SA) 25 

Total Workload 

00-ALC Capacity 1506 

AFMC Capacity 3230 

SMALL AIRCRAFT DEPAINT 

A/C Type A/C QTY WIL (days) 

F- I6 ( 0 0 )  124 
F- 1 5 (SM) 24 
F- 15 (WR) 64 
A- I0 (SM) 49 
T-38 (SA) 25 

Total Workload 

00-ALC Capacity 753 

AFMC Capacity 2008 



AFMC SMALL AIRCRAFT PAINT AND DEPAINT SCENARIOS 

SCENARIO 2 Paint all small aircraft at SM-ALC, Depaint small aircraft c t  SM-ALC AND WR-ALC 

SMALL AIRCRAFT PAINT (SM-ALC) 

A/C Type A/C QTY W/L (days) 

F- 1 6 (00) 132 
F- 1 5 (SM) 24 
F- I5 (WR) 64 
A- 10 (SM) 49 
A- I0 (SA) 15 
T-38 (SA) 2 5 

Total Workload 1019 

SM-ALC Capacity 1004 

AFMC Capacity 3230 

SMALL AIRCRAFT DEPAINT (SM-ALC) 

A/C Type A/C QTY W/L (days) 

F- 16 ( 0 0 )  124 
A- 10 (SM) 49 

Total Workload 

SM-ALC Capacity 

AFMC Capacity 

SMALL AJRCRAFT DEPAINT (WR-ALC) 

A/C Type A/C QTY W/L (days) 

F- 1 5 (SM) 24 
F- 15 (WR) 64 
T-38 (SA) 2 5 

Total Workload 

WR-ALC Capacity 25 1 

AFMC Capacity 2008 



AFMC LARGE AIRCRAFT PAINT AND DEPAINT SCENARIOS 

SCENARIO 1 Paint and depaint large aircraft at OIC-ALC, SA-ALC, and WR-ALC 

LARGE AIRCRAFT PAINT (OC-ALC) 

AIC Type A/C QTY 

B-1 (OC) 19 
B-52 (OC) 2 1 
C- 135 (OC) 36 
E-3 (OC) 10 
SP- 13 5(0C) 6 

Total Workload 

WIL (days) 

OC-ALC Capacity 502 

AFMC Capacity 1757 

LARGE AIRCRAFT PAINT (SA-ALC) 

AIC Type AIC QTY WIL (days) 

C-5 (SA) 2 1 
C-135 (OC) 6 
C-135 (SM) 2 5 

Total Workload 

SA-ALC Capacity 3 94 

AFMC Capacity 1757 

LARGE AIRCRAFT PAINT (WR-ALC) 

AIC Type A/C QTY W/L (days) 

C-130 (00) 4 5 
C-130 (WR) 22 
C- 141 (WR) 3 7 

Total Workload 
- 

51 1 

WR-ALC Capacity 5 0 2  

AFMC Capacity 1757 



AFMC LARGE AIRCRAFT PAINT AND DEPAINT SCENARIOS 

SCENARIO 1 Paint and depaint large aircraft at OC-ALC, SA-ALC, and WR-ALC 

LARGE AIRCRAFT DEPAINT (OC-ALC) 

A/C Type AIC QTY WIL (days) 

B-1 (OC) 19 
C-135 (OC) 4 8 

Total Workload 

71 LARPS 
180 LARPS 

OC-ALC Capacity 25 1 

AFMC Capacity 1763 

LARGE AIRCRAFT DEPAINT (SA-ALC) 

A/C Type AIC QTY W/L (days) 

C-5 (SA) 2 1 
C-130 ( 0 0  & WR) 28 

Total Workload 

126 PMB 
140 PMB 

SA-ALC Capacity 25 1 

AFMC Capacity 1763 

LARGE AIRCRAFT DEPAINT (WR-ALC:) 

A/C Type A/C QTY W/L (days) 

B-52 (OC) 2 1 
(2-135 (SM) 25 
C-141 (WR) 32 
E-3 (OC) 10 

105 LARPS 
94 LARPS 

215 BOSS 
63 LARPS 

Total Workload 

WR-ALC Capacity 5 0 2  

AFMC Capacity 1763 



AFMC LARGE AIRCRAFT PAINT AND DEPAINT SCENARIOS 

SCENARIO 2 Paint large aircraft at OC-ALC, 00-ALC,  SM-ALC. and WF.-ALC 
Depaint large aircraft at OC-ALC' AND WR-ALC 

LARGE AIRCRAFT PAINT (OC-ALC) 

AIC Type AIC QTY WIL (days) 

B-I (OC) 19 
C-5 (SA) 2 1 
C- 13 5 (OC) 34 

Total Workload 

OC-ALC Capacity 356 

LARGE AIRCRAFT PAINT (00-ALC) 

A/C Type AIC QTY WIL (days) 

00-ALC Capacity 25 1 

LARGE AIRCRAFT PAlrVT (SM-ALC) 

AIC Type A X '  0.1')' W/L (days) 

C-135 (OC & SM) j S 250 

00-ALC Capacity 25 1 

LARGE AIRCRAFT PAINT ( WH-ALC) 

AIC Type A / ( -  07')' WIL (days) 

B-52 (OC) 2 1 
C- 130 (00 & WR) 3 3 
C-141 (WR) 3 7 
E-3 (OC) 10 

Total Workload 

WR-ALC Capacity 5 0 2  

AFMC Capacity 1757 



AFMC LARGE AIRCRAFT PAINT AND DEPA.INT SCENARIOS 

SCENARIO 2 Paint large aircraft at OC-ALC, (30-ALC, SM-ALC, and Wlt-ALC 
Depaint large aircraft at OC-ALC AND WR-ALC 

LARGE AIRCRAFT DEPAINT (OC-ALC) 

A/C Type A/C QTY W/L (days) 

B-l (OC) 19 
C-5 (SA) 2 1 
C- 1 3 5 (OC) 4 8 
C-130 (00 & WR) 28 

71 LARPS 
126 PMB 
180 LARPS 
140 BOSS 

Total Workload 517 

OC-ALC Capacity 64 8 

AFMC Capacity 1763 

LARGE AIRCRAFT DEPAINT (WR-ALC) 

AlC Type AIC QTY WIL (days) 

B-52 (OC) 2 1 
C-135 (SM) 2 5 
C-141 (WR) 32 
E-3 (OC) 10 

105 LARPS 
94 LARPS 

21 5 BOSS 
63 LARPS 

Total Workload 477 

WR-ALC Capacity 5 0 2  

AFMC Capacity 1763 

Modeling Strategy 
Pro SimlWitness software was used to ensure accurate simulatior of the present day 

aircraft repair process. Then each paintldepaint cc~nsolidation scenario wi 1s modeled to determine 
the impacts to the aircraft repair process. Cobra rriodels were developed t 3 determine the cost 
changes of moving workloads in accordance with each consolidation opt on. 

A determination was made to current facility utilization using wo ekdays as the standard 
measurement for facility capacity and FY 95 process workload. Four sce~  larios were developed to 
consolidate the commands depaint and paint facil~ ties, making for better I ~ptimization of existing 
facilities regardless of cost. Data was collected and analyzed to identify ii npacts of changing 
current operations. Impacts will be for the total aircraft repair process tha includes everything 



(depaint, repair, and paint) done to the aircraft. fiom the time it is first I eceived at a depot and until 
it is returned to service. The following rationalr: was used to develop t l ~ e  Pro Sim models. 

SCENARIO 1 FOR SMALL AIRCRAFT - corisolidates all fighter paint and depaint at 00-ALC. 
All aircraft will be delivered by the customer to 00-ALC for depaint. "hen the pilot from the 
PDM center will commercially fly to 00-ALC iind deliver the depaintr d aircraft to the PDM 
center as shown in the scenarios table. After PDM the pilot from the PIbM center will fly aircraft 
to 00-ALC for paint. The pilot will commercially fly home and the cu:;tomer will pickup 
completed aircraft at 00-ALC. 

TWO EXCEPTIONS: 1. All F-15 pilots are fro:n WR-ALC. 
2. The A-10 workload in paint from SA-ALC is not a PDM and 
will never see SA-ALC, just 00-ALC. 

SCENARIO 2 FOR SMALL AIRCRAFT PAINT - consolidates all at :;M-ALC. the depairit is 
consolidated at SM-ALC and WR-ALC. 
The customer will deliver all F- 16 and A- 10 aircraft to SM-ALC for del )aint. Customer will 
deliver all F-15 and T-38 aircraft to WR-ALC for depaint. The F-16 anc T-38 pilot from the PDM 
center will fly commercially to the depaint center and fly the aircraft to he PDM site. The 21 F- 
15's for SM-ALC PDM that are stripped at WR-ALC will be delivered by a WR-ALC F-15 pilot 
to SM-ALC. The F-15 pilot will then fly back tcl WR-ALC commercially. After PDM all aircraft 
will be flown by the PDM center pilots to SM-ALC for paint and custor ler pick-up. The pilots will 
then return to WR-ALC commercially. 

. ONE EXCEPTION: The A-1 0 shown from SPL-ALC is a scuff and paint only. These 
aircraft will only go to Sld-ALC and never see 2 A-ALC. 

SCENARIO 1 FOR LARGE AIRCRAFT has the customer delivering a1 l B-1 aircraft, 42 C- 135 
aircraft and 6 SP-135 aircraft to OC-ALC to be dzpainted by LARPS. Tl~ese aircraft will stay at 
OC-ALC for PDM and all B-I 'S. 36 C-135, and 15 SP-135 will remain a1 OC-ALC for paint and be 
picked up by the customer at OC-ALC. The other 6 C-135 that are PDM at OC-ALC will be flown 
to SA-ALC for paint and customer pick-up. The (1-1 35 pilots will comm:rcially fly back to OC- 
ALC from SA-ALC. 
SCENARIO 1 FOR LARGE AIRCRAFT has the customer delivering a1 C-5 aircraft and 28 C- 
130's to SA-ALC for depaint using PMB. The C.-5 will stay AT SA-AL(: for PDM, paint, ar~d 
customer pick-up. There will be 18 C-130's goins$ to 00-ALC for PDM and 10 C-130's will go 
to WR-ALC for PDM. The pilots from each 00-ALC AND WR-ALC will commercially fly to 
SA-ALC and deliver depainted C-130's to PDM. The 18 C-130's taken .o 00-ALC for PDM will 
be flown to WR-ALC for paint and subsequent customer pick-up. the pilots will commercially fly 
back from WR-ALC to 00-ALC. The 10 C-130'!j taken to WR-ALC for PDM will remain there 
for paint and customer pick-up. 
SCENARIO 1 FOR LARGE AIRCRAFT has the customer delivering all B-52 aircraft to WR- 
ALC for depaint using LARPS. Pilots will fly conlmercially from OC-AI,C to WR-ALC and fly 
all the B-52's to OC-ALC for PDM, paint and customer pick-up. Custon er will deliver all C-. 



141's to WR-ALC for depaint using BOSS, PDM, and paint. Customel will pick up all completed 
C-14 1 'S at WR-ALC. Customer will deliver 25 C-135 aircraft to WR-/ .LC for depaint using 
LARPS. Pilots will commercially fly from SM-ALC to WR-ALC to pic k-up 25 depainted (3- 
135's and deliver to SM-ALC for PDM. Then 24 C-135's will be flow11 to SA-ALC for paint and 
customer pick-up. Pilots will fly commercially black to SM-ALC from !;A-ALC. Customer will 
deliver all E-3 to WR-ALC for depaint using LP,RPS. Pilots will fly co nmercially from OC-ALC 
to WR-ALC and fly 10 E-3 to OC-ALC for PDR4, paint and customer pick-up. There are 34 C- 
130's that are scuff sand and paint with no depaint. These will be painled at WR-ALC. There are 
27 of these that are PDM at OO-ALC and flown to WR-ALC for paint itnd customer pick-up. 
Pilots will commercially fly back to OO-ALC from WR-ALC. There ar: 7 of these that are PDM 
at WR-ALC. There are also 5 C-141 'S that are scuff sand and paint onl:~. 

SCENARIO 2 FOR LARGE AIRCRAFT has the customer delivering all B-1 aircraft to OC-ALC 
for depaint using LARPS. These aircraft will remain at OC-ALC for PC M, paint and subsecluent 
customer pick-up. Customer will deliver all C-5 aircraft to OC-ALC for depaint in B. 2280 using 
PMB. A flight crew will fly commercially from SA-ALC to OC-ALC a ~d deliver 21 C-5 ail-craft 
to SA-ALC for PDM. The flight crew will then deliver the C-5 back to OC-ALC for paint in B. 
2280 and subsequent customer pick-up. The flight crew will fly home commercially to SA-ALC 
from OC-ALC. Customer WILL deliver 42 C-135 and 6 SP-135 to OC- 4LC for depaint using 
LAWS. 28 C-135 and 6 SP-135 will remain at OC-ALC for PDM, paint and customer pick-up. 
The remaining 14 C-135 aircraft will be PDM at OC-ALC and flown to SM-ALC for paint and 
customer pick-up. The flight crew will fly home commercially from SM-ALC to OC-ALC. 
Customer will deliver 28 C-130 aircraft to OC-ALC for depaint using B 3SS. Flight crew will fly 
commercially from OO-ALC to OC-ALC to fly I 8  of these C-130's to OO-ALC for PDM, paint 

, and customer pick-up. Flight crew will fly commercially from WR-ALC to OC-ALC to fly I1 0 of 
the C-130's to WR-ALC for PDM, paint, and customer pick-up. 
SCENARIO 2 FOR LARGE AIRCRAFT has the customer delivering all B-52 aircraft to WR- 
ALC for depaint using LARPS. Flight crew will zommercially fly from 3C-ALC to WR-ALC to 
fly 21 B-52's to OC-ALC for PDM. flight crew vvill fly 21 B-52's to V'R-ALC for paint and 
customer pick-up. The flight crew will then fly commercially back to O(:-ALC from WR-AIX. 
Customer will deliver 25 C-135 aircraft to WR-ALC for depaint using L 4RPS. Flight crew \will 
fly commercially from SM-ALC to WR-ALC to fly 25 C-135 aircraft to SM-ALC for PDM, paint 
and customer pick-up. Customer will deliver 32 C-141's to WR-ALC for depaint using BOSS. All 
of these plus 5 additional scuff sand and paint airzraft will remain at WR-ALC for PDM, paint and 
customer pick-up. Customer will deliver all E-3 eircraft to WR-ALC for depaint using LARF'S. 
Flight crew will fly commercially from OC-ALC to WR-ALC to pick-uy and deliver 10 E-3 
aircraft to OC-ALC for PDM. Flight crew will fly 10 E-3 aircraft to WR. ALC for paint and 
customer pick-up. Flight crew will return commercially to OC-ALC fro~n WR-ALC. 

Benefits 

A benefits matrix was developed identifying the identifying the strengths and weaknesses of leach 
scenario. Probabilities were identified as low, moderate or high with low meaning that the benefit 
had a low probability of being realized for that particular scenario. The f dlowing benefits were 
identified for each scenario. 



Sm 311 Aircraft Large Aircraft 
Scenario: Scenario: 

BENEFITS MATRIX - -  I - 2 1 2  
A. EFFICIENCIES 

1.  Larger workload IV M L M 

2. Increased Facility, Equipment, & Personnel Utilization h/ M H H 

3. Process Improvements L L H H 

4. Decreased Flowtime. Increased Throughput L L L L 

B. ELIMINATE NEED FOR REDUNDANCY 
1 .  Depreciation 

2. Plant Management Reduction H M M M 

3. Replacement Cost of FacilityIEquipment H M M M 

4. Environmental H M H M 

5. Technology M M H H 

6. Personnel 

C. INVENTORY CONSOLIDATION 
1. Material Cost, Inventory, WIP 

2. Personnei H M M M 

D. CANCELING MILCON, EQUIP, TECHNO1,OGY & ENVIR L L H H 
PROJECTS 

E. CTX POSTURING H M M L 

F. IMPROVED QUALITY M M M M 

G. IMPROVED PROJECTION CONTROL M M M M 

H. ADDITIONAL SURGE CAPACITY H L L L 

I. MAJCOM CAPACITY H L L L 

J. CAPABILITY TO DEPAINTIPAINT TOGETHER AFTER H L L L 
PDM ($ SAVINGS) 



BENEFIT SUMMARY EXPLANATIOB 

SMALL AIRCRAFT SCENARIO 1 
All small aircraft painted and depainted at 00-ALC. 

A. EFFICIENCIES 

1. Larger workload M Sig ,nificantly larger (more than 
dolible the tail #'s. 

2. Increased Facility, Equipment, 62 Personnt~l Utilization M Increased from 27% or1 paint to 
67'/0; Increased from 9% on depaint 
to :i7%. 

3. Process Improvements L Utilization same removal and 
apFlication processes. 

4. Decreased Flowtime, lncrcased Throughput L Small impact. 

B. ELIMINATE NEED FOR RIIDLINDANCY 

1.  Depreciation H Clc sed facilitieslequipn~ent of 5 
facilities (WR, SA, SM) 

2. Plant Management Reduction H Elilninate 5 facilities. No plant 
ma1 kagement. 

3. Replacement Cost of Faci I it!,/Equipment H Eli~ninate at 5 facilities. No buys. 

4. Environmental H Closed 5 facilities with emissions. 

5. Technology M No lhemicals. 

6. Personnel 

C. INVENTORY CONSOLIDA~I'ION 

M Eliniinate staffing requirements at 5 
faci ities. 

1.  Material Cost, Inventor!. U'I 1' H Onl :~  maintain PMB and paint 
inventory at 1 ALC. 

2. Personnel H Elin inate requirement to staff 
matt rial support to 5 facilities. 

D. CANCELING MILCON, EQUIP, TECHNOL,OGY & L Small impact. 
ENVIR PROJECTS 

E. CTX POSTURTNG H Creates small aircraft CTX. 

F. IMPROVED QUALITY M Improved by quantity, reduced by 
3rd 5 hift application. 

G. IMPROVED PRODUCTION CONTROL M Impr wed by quantity, reduced by 



H. ADDITIONAL SURGE CAPACITY 
31-11 shift application. 

H 0r.e  full shift excess capacity. 

I. MAJCOM CAPACITY H Or e full shift excess capacity 

J. CAPABILITY TO DEPAINTPAINT TOGETHER H Possibility of combinirlg 
AFTER PDM ($ SAVINGS) pa: ntldepaint after PDPvI. Could do 

bo h at same site after PDM and 
rec uce the ferrying cost and 
du: )licate tasks costs 



BENEFIT SUMM.4RY EXPLANATIOIV 

SMALL AIRCRAFT SCENARIO 2 
All small aircraft painted at SM-ALC; F-16 and A-1 0 are depainted at SM-ALC and F- 15 and 

T-38 are depainted at WR-ALC. 

A. EFFICIENCIES 

1. Larger workload M Si gnificantly larger workload at SM 
pa inddepaint and WR depaint. 

2. Increased Facility, Equipment, & Personnel Utilization H Sb4 paint increased frclm 15% to 
1 0 0%; SM depaint increased from 
59% to 87%: and WR depaint 
in( reased from 1 9 % to 83%. 

3. Process Improvements L Utilization of same rer~loval and 
ap Aication process. 

4. Decreased Flowtime. Increased Throughput L Sn~all impact. 

B. ELIMINATE NEED FOR REDUNDANCY 

1.  Depreciation M Pa nt - closed 3 facilities1 equip 
( 0 0 .  SA, and WR); Depaint - closed 
1 f(icility1 equip ( 0 0 ) .  

2. Plant Management Reduction M Paint - closed 3 facilities/ equip 
(00, SA, and WR); Depaint - closed 
1 filcilityl equip ( 0 0 ) .  No plant 
ma lagement. 

3. Replacement Cost of FacilityIEquipment M Pai 1t - closed 3 facilities1 equip 
( 0 0 ,  SA, and WR); Depaint - closed 
1 fi cility/ equip (00). No buys. 

4. Environmental M Pai ~t - closed 3 facilities1 equip 
( 0 0 ,  SA, and WR); Depaint - closed 
1 facility1 equip ( 0 0 ) .  No 
emi ssions. 

5 .  Technology M No :hemicals. 

6. Personnel 

C. INVENTORY CONSOLIDATION 

1. Material Cost, Inventory, WIP 

2. Personnel 

M Elir linate staffing requirements at 4 
faci ities. 

M Mai ~ t a i n  PMB and paint stock 
levels at 2 ALCs. 

M Personnel to staff material. 

D. CANCELING MILCON, EQUIP, TECHNOL,OGY & L Small impact. 



ENVIR PROJECTS 

E. CTX POSTURING 

F. IMPROVED QUALITY 

G. IMPROVED PRODUCTION CONTROL, 

H. ADDITIONAL SURGE CAPACITY 

I.  MAJCOM CAPACITY 

J. CAPABILITY TO DEPAINTIPAINT TOGETHER 
AFTER PDM ($ SAVINGS) 

M C'TX small aircraft pai~nt at SM; 
di ~ ided  on depaint at SM and WR. 
In proved by quantity. reduced by 
3r 1 shift application. 
In proved by quantity, reduced by 
31-1 1 shift application. 
N( lne on paint. 75 da) s on depaint. 

L Nc ne on paint. 75 days on depaint. 

L Or ly on SM processed aircraft (I12 
of :he fighters. 



BENEFIT SUMMARY EXPLANATIOP 

LARGE AIRCRAFT SCENARIO 1 
Paint and depaint large aircraft at OC-ALC, SA-ALC and WR-ALC. 

A. EFFICIENCIES 

1. Larger workload L Nc significant increase in tail #s. 

2. Increased Facility, Equipment, & Personnel Utilization H A1 3 centers close to 100% paint 
ant l depaint. 

3. Process Improvements H Robotic on LARPS vs PMB vs 
BClSS. 

4. Decreased Flowtime. Increased Throughput L Srr all impact. 

B. ELIMINATE NEED FOR REDUNDANCY 

1. Depreciation M Eli ninate 4 facilities (Elldg 270, 
2 1: 2 at 00, Bldg 692,375 at SM). 

2. Plant Management Reduction M Elininate plant management at 4 
fac lities (Bldg 270, 2122 at 0 0 ,  
Bldg 692,375 at SM). 

3. Replacement Cost of Facility/Equipment M Elilninate 4 facilities (Bldg 270, 
2122 at 0 0 ,  Bldg 692, ,375 at SM). 
No buys. 

4. Environmental H Recuction of chemical depaint; i.e. 
SM OC. Emission reduction. 

5. Technology H LA1 WS vs Chemical. PMB vs 
BOljS. 

6. Personnel M Elinlinate staffing at 4 fiicilities. 

C. INVENTORY CONSOLIDATION 

1. Material Cost, Inventory, WIP M Mai ltain stock levels at 3 ALCs. 

2. Personnel M Persmnel at 3 ALCs to maintain 
stocl:. 

D. CANCELING MILCON, EQUIP, TECHNOL.OGY & H $25.3M cost avoidance at OC 
ENVIR PROJECTS MIL CON. 

E. CTX POSTURING 

F. IMPROVED QUALITY 

G. IMPROVED PRODUCTION CONTROL 

M Larg 2 aircraft at 3 large aircraft 
centt ,rs. 

M New technology provide:; robotic on 
LAR PS. 

M New technology provide:; robotic on 



H. ADDITIONAL SURGE CAPACITY 

I. MAJCOM CAPACITY 

LL LWS. 
L 011ly at SA in paint and depaint. 

L Or 11y at SA in paint and depaint. 

J .  CAPABILITY TO DEPAINTIPAINT TOGETHER L Or ly 3 of 8 aircraft. 
AFTER PDM ($ SAVINGS) 



BENEFIT SUMMARY EXPLANATIOP 

LARGE AIRCRAFT SCENARIO 2 
Paint large aircraft at OC-ALC. 00-ALC, ShI-ALC, and WR-ALC Depaint large aircraft at 

OC-ALC and WR-ALC. 

A. EFFICIENCIES 

1.  Larger workload M La-ger paint at SM and WR: Larger 
del~aint at OC and WR with LARPS. 

2. Increased Facility, Equipment, & Personnel Utilization H 4 centers on paint at 100%; 2 centers 
on depaint at 100%. 

3. Process Improvements H LA RPS vs Chemical. 

4. Decreased Flowtime, Increased Throughp~lt L Srr all impact. 

B. ELIMINATE NEED FOR REDUNDANCY 

1 .  Depreciation M Clc se 1 paint facility (Bldg 365 at 
SA ); Close 2 depaint facilities (Bldg 
375 at SM, Bldg 375 at SA). 

2. Plant Management Reduction M Eliininate plant management at 3 
fac lities. 

3. Replacement Cost of I'acilityIEquipment M Eli] ninate facilitylequipment at 3 
facilities. No buys. 

4. Environmental M Pai it emissions at 4 centers vs 5. 
Eli~ninate Chemical at OC and SM. 

5. Technology H LA IPS vs Chemical. 

6. Personnel M Elir linate staffing at 3 facilities. 

C. INVENTORY CONSOLIDATION 

1 .  Material Cost, Inventory, WIP M Mat =rial at 4 paint centers vs 5. 
Mat =rial at 2 depaint reduction of 
dep; lint material using LARPS. 

2. Personnel M Pair t support staffing at 4 ALCs vs 
5. Ibepaint staffing reduced by 
LA1 IPS. 

D. CANCELING MILCON, EQUIP, TECHNOL,OGY & H $25.8M cost avoidance at OC 
ENVIR PROJECTS MIL CON. 

E. CTX POSTURING L Utilization of small aircraft centers. 
For I arge aircraft centers, 2 centers 
for d epaint. 



F. IMPROVED QUALITY M BOSS, PMB, LARPS on depaint. 
Same on paint. 

G. IMPROVED PRODUCTION CONTROL M Nt w technology with robotic 
L/LRPS. 

H. ADDITIONAL SURGE CAPACITY L Nc paint surge. Depaint surge on 
BOSS only. 

I. MAJCOM CAPACITY L Nc paint capacity. Depaint capacity 
on BOSS only. 

J.  CAPABILITY TO DEPAINTIPAINT TOGETHER L Pa nt at 4 centers. Depaint at 2 
AFTER PDM ($ SAVINGS) cel ~ters. 



RISKS 

Facilities capacities are being maximizecl with 3 shift operation!, which will not permit any 
delays. Any significant equipment or maintenance problems, would have to be resolved with 
overtime or some major scheduling delays would result. 

PMB depainting and painting operations will be performed in tf e same facility. Bldg. 
2280, at OC-ALC. The commingling of these two operations in the sar le building, will dernand 
extensive housekeeping between the paint and depaint operations. 

All ALCs gaining new workload will have to have a formal env ronmental assessment 
accomplished, proving environmental compatibility. 

A B-1 air wing is being transferred to PIR-ALC will use Bldg 89, until 1999. This will 
delay the implementation of this building for painting operations. 

The LAWS system being installed at OC-ALC and WR-ALC i: estimated to reduce 
flowtime by 50-70%. This system is to replace current chemical strippi ~g of KC-1 35 and E-3 
aircraft, and is the only process being considered for paint stripping on 13-1 and B-52s. If this new 
technology fails to meet engineering expectations. the large aircraft sce1 ,arias will falter. 

LARPS Rationale 
The Large Aircraft Robotic Paint Removal (LARPS) technology has been developed by 

OC-ALC and Wright Laboratories - Mantech Directorate to establish a 5 afe and effective method 
for removing paint from these large military aircraft, B-52, KCIC-135, 3-1 and E-3 aircraft. 
Although there are no other accepted depaint technologies (i.e., mediun~ pressure water1 
bicarbonate of soda (BOSS). plastic media blasting (PMB), and environnentally acceptable (E.A.) 

. chemicals), for these aircraft. LAWS offers an improved process throu,;hput, reduced hazal-dous 
waste generation, and minimal impacts to aircraft structural integrity c o ~  npared to chemical 
stripping. 

To validate the LARPS material charactel-ization, OC-ALC and 'VLIMT engineers develop 
a test program to assess impacts on B-52, KCIC- 135, B- 1 and E-3 aircra 3 structure. LARPS 
technology generated acceptable material characterization results. Based on a careful comparison 
of available depaint technologies, the B-52, KC/(:-1 35, B- 1 and E-3 airc -aft system program 
directors (SPDs) have all endorsed the LAWS process as the only curreiit available technology for 
paint removal on their respective weapon system!;. 

One aspect of the LARPS system that maltes it unique is the elimination of process 
variability during the depainting process. The Lr'iRPS robot carefully di -ects a blast stream of 
ultra-high pressure water (approximately 25,000 psi) across the aircraft s ~rface, removing the 
aircraft paint system. The robotic process maintains an exact stand-off d stance from the aircraft 
surface preventing over or under stripping. In addition, since the LAW: process is robotically 
actuated, manpower is reduced by a minimum of fifty (50) percent. Finally, since LARPS replaces 
people with robots, human exposure to a traditionally toxic depainting er vironrnent is eliminated. 
Although the LAWS system requires a significant upfront capital cost (~pproximately $8.5h/I for a 
two robot system), it will be quickly amortized with reductions in manpower and hazardous waste 
disposal costs. Based on the LARPS unique mobile design, the process (an be easily retrofitted 
into existing facilities. 



Flowtime Impact 

The scenarios were developed to address the impacts of separating the depaint and paint 
processes from the aircraft repair process. These impacts average out to about 9 days for each 
aircraft. The additional flowdays are the direct result of additional ferrying of aircraft to the 
various facilities and duplicated tasks due to in-1,rocessing and out-proc essing of aircraft because 
the paint and depaint operations are separated from the PDM functions. 

This report doesn't include cost increase!; because of increase of flowdays and the effect on 
PDMs. This schedule impact will occur because our flight test crews will have to fly the airlzraft to 
the depaint, repair and paint depots, as well as flight test the aircraft finishing the repair cycle. 
Also each of these flights will result in some redundant operations such as incoming flight preps, 
defueling, weightlbalance. outgoing flight preps. and refueling. Scheduling problems will also 
effect other PDM aircraft that may or may not be affected by the paintlc epaint ferrying. 

Some of 
the delays maybe minimized by good planning and coordination of fligl ts, enabling pilots to drop 
off one plane and picking up another, thereby eliminating the need for c ~mmercial flights. Some 
of the aircraft may be able to be depainted and painted after the PDM is accomplished, unless the 
aircraft requires an "Analytic Condition Inspection." 

PROS 

Better utilization of existing facilities and their capacities. 

An increase in efficiency due to larger volumes of work being pr ~cessed at fewer 
locations. 

A reduction in the number of facilities do ng similar work. This \vill reduce 
maintenance costs. 

New perspectives to new workload being done by gaining faciliti :s. 

CONS 

Facility capacities are maximized, hampering surge capability 

Flowtimes increase due to ferrying aircrafi: and additional tasks required for in- 
processing and out-processing aircraft at the depaint ALC and the paint ALC. 

Additional work for mechanics accomplishing receiving and depa ding tasks on aircraf 
arriving and departing depaint ALCs and paint ALCs. 

Significant cost increases for ferrying aircraft. 



Conclusions 

The AFMC depots have excess facility space to depaint and pai ~t military aircraft. Most 
of the excess space is the size that can be used for the fighter size aircraft and can be used to 
consolidate existing paint and depaint operation!; or more effectively uszd to accomplish other 
depaint or paint workload that may be needed by the Air Force. Separa ling the depaint and paint 
functions from the aircraft repair (PDM) site doc:s not appear a feasible use of these facilities. 

When separated from the aircraft depot, certain redundant or duplicated tasks are required 
at the depaint and the paint locations to receive and dispatch the aircrafi. This requires more 
manpower and will result in additional cost to the customer. Additiona ly, our flight test 
pilotslcrews will have to ferry the aircraft to the separated sites which a so adds additional cost that 
must be absorbed by our customers. The off setling costs of mothballing unused facilities and 
personnel reductions of 15% does not appear to cover the costs of dupli1:ate tasks and additional 
flying of the aircraft. 

There is an increase in flo~\da\fs (6 - 10 days) due to the duplicti ed tasks and additional 
flying of the aircraft between depots. Also, the additional mechanics nezded for duplicated tasks 
exceed the 15% reduction of paint and depaint pr:rsonnel. 

Issues 

Scenario 2 for large aircraft proposes installing a PMB stripping capability in the OC-ALC 
paint hangar Bldg. 2280 to depaint and paint the C-5 in the same facility. This is the only other 
AFMC facility large enough to house the C-5. This option has many iderent  problems of mixing 
a PMB process with a painting process that would have to b overcome il'implemented. 

Both large aircraft scenarios use the reduced flowtimes (50% red ~ct ion  for B- 1, B-52, and 
C 135 and 70% reduction for E-3) cspccted from the LAWS depaint process. If these times are 
too low once the new process is insrallcd. the nurnber of facilities could ncrease to three instead of 
the two identified in this stud\. 

Recommendation 

The team recommends that the depaint and paint functions remaill co-located at the aircraft 
repair site. Increased aircraft flo\+.tinic. increased manhours and cost for duplicated tasks and 
additional flying to deliver the aircraft to separate sites offset the benefits of centralizing the 
depaint and paint functions. 
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AFMC DEPAINT and PAINT WORKL(3AD 



ALC 'TOTAL 

AFMC TOTAL PAINT AND DEPAlNT WORKLOAD ( IIPSH) 1 I 
1 - I . . - -  

OC-ALC 1 2546421 278855 31 5374 i 3483301 3487101 
00-ALC 66985 / 65890 1 65890' 65890' 65890 I 
SA-ALC i 907831 1817441 1817441 1817441 181 744 1 

- - - - 
WR-ALC 1 1629671 181 802 1 150488 I 121323) 107237 1 

I , I I 
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ALC 'TOTAL 

I I 1 I 

AFMC LARGE AIRCRAFT PAINT WORKLOAD (DPSH) 1 
I I I I i 

1 FY94 I FY95 j FY96 FY97 
OC-ALC 1 188876 1 193437 i 198834 i 2021 87 i 202053 I 200435 
00-ALC j 31740 1 30864 1 30864 1 30864 / 30864 I 
SA-ALC I 451331 861631 86163 1 861631 86163 1 
SM-ALC I 25888 3 40450! 40450 1 40450 1 40450 / 
WR-ALC ! 27007 i 32886 291421 16662 1 110461 

1 I I I 
I 

AFMC i 318644i 3838001 3854531 3763261 370576 
I I 
I I I 

AFMC SMALL AIRCRAFT PAINT WORKLOAD ( DPSH) I 
r 

I I I I 

I FY94 I FY95 FY 96 FY97 I 

OC-ALC I 0 I 0 0 0 1 
00-ALC I 15758 1 15952 15952 159521 15952 
SA-ALC 1067 10120 10120 101201 101201 10120 
SM-ALC I 26485 1 31 729 31 129 31 129l 311291 31 129 
WR-ALC 22050 1 20160 19530 29295 1 29925 I 2961 0 

I 1 
AFMC 1 65360 1 7736 1 76731 86496 1 871261 

I 

FY94 FY95 -96 FY97 
OC-ALC 65766 1 8541 8 ' 16540 1461431 T:657i 71 145326 
00-ALC 0 '  0 0 0 1 0 I 

a 

SA-ALC 43626 83286 83286 1 83286 / 
SM-ALC 26048 1 40700 40700 40700 1 40700 1 
WR-ALC 8871 0 1 105716 41886 I 32066 1 

AFMC 2241501 315120 3 7 6782 312015, 3027091 

AFMC LARGE AIRCRAFT DEPAINT WORKLOAD (DPSH) 1 

1 I 
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ALC TOTAL 

Page 3 

\ 
I I I 

AFMC SMALL AIRCRAFT DEPAINT WORKLOAD (DPSH) 

I I I 

i FY94 
OC-ALC I 0 I 0 I 0 I 

1 FY95 1 FY96 FY97 ! F798 

00-ALC 1 19487, 19074 I 19074 / 19074 1 19074 1 19074 
0 I 

SA-ALC 957 I 21 75 I 21751 21751 21751 
SM-ALC 1 27520 1 32209 I 32209 1 32209 / 32209 1 32209 
WR-ALC 25200 I 23040 I 25560 1 33480 1 34200 / 33840 

I I I I I I 

AFMC I 73164 1 76498 790181 86938 1 87658 1 87298 



OC-ALC 

[OC-ALC Workload Aircraft Paint I I 1 

I 
1 1 Number of A~rcraft I 
I FY94 I FY95 1 FY96 1 FY97 

I I I 

TOTAL 1 97 , 98 99 101 

I i I I 
I l Workload DPSH 1 I 

TOTAL 188876 193437 198834 202167 -1 
I 

OC-ALC Workload Aircraft Depaint 

8 Number of Arcraft 

17 16 16 

TOTAL i 42 58 80 t 

I 

IWorkload DPSH i 
1 N 9 4  i N 9 5  : -96 1 FY97 
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I l Number of Aircraft ' i I 

7- 

TOTAL 1 64 177 177 , 177 ' 177 177 
I i 

I I 

00-ALC Workload Aircraft Paint i 

I I I 

TOTAL 47498 46816 46816 46816 

! I 

00-ALC Workload Aircraft Depaint 
i 

i Number of Aircraft 
N 9 4  FYQ5 FY96 FY97 

F-16 1 70 66 66 66 
F-16B40 i 39 58 5 8 58 58 5 8 

I ! I 

TOTAL j 109 124 124 124 1-1 
I 

I I I 
1 /Workload DPSH , 
/ FY94 I FY95 

F-16 1 18200 1 17160 
F-16840 1 1287 I 1914 

I I i 

TOTAL 19487 i 19074 ' 19074 i 19074 I 19074 i 19074 
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SA-ALC Workload Aircraft Paint 
\ I I I 1 I 

I I l Number of Arcraft 1 I I I 

I 
I IWorkload DPSH 1 1 I 

I FY94 I FY95 I FY96 I FY97 F798 I N 9 9  

I 1 

TOTAL 1 46200 1 96283 96283 
, I 

SA-ALC Workload Aircraft Depaint I 

(TOTAL 22 6 1 6 1 6 1 6 1 6 1 

Workload DPSH 
N 9 4  FY95 FY 96 

A-1 0 0 0 0 0 
C-5 4 3 6 2 6  83286 83286 83286 83286 83286 
T-38 957 2175 2175 ) 2175 2175 1 2175 

I 

Pagt? 6 



SM-ALC Workload Aircraft Paint 1 
I I I I 

I l Number of Aircraft i 
/ FY94 FY95 I FY96 - ,  FY97 I F798 

A-1 0 I 40 I 49 I 49 ' 49 
KC-135 16 1 25 I 25 25 2 5 25 
F-15 23 24 1 24 24 

I I 

24 24 
I 

I I 

l Workload DPSH 
I FY94 / FY95 1 FY96 

A-1 0 
I FY97 

1 19240 1 23569 1 23569 23569 ' 23569 23569 
KC-135 I 25888 40450 1 40450 40450 40450 
F-15 I 7245 ' 7560 7550 7560 7560 7560 

I 

TOTAL I 52373 1 71579 71579 71579 
I , 

1 

SM-ALC Workload Aircraft Depaint 
I 

Number of Airciafi 
FY 94 FY95 FY 9E 

A-1 0 40 4 9 4s 

FY97 -1 49 
KC-1 35 16 2 5 7 r L - 2 5 
F-f5 23 24 24 24 24 24 

TOTAL 79 , 98 08 
I 

9 8 

1 Workload DPSP 
I FY94 FY95 FY 06 

A-1 0 19240 23569 , 235E9 23569 23569 23569 
KC-135 26048 1 40700 ' 4070C 40700 
F-; 5 I 8280 1 8640 864G 8640 8640 

I 
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WR-ALC 

- WR-ALC Workload Aircraft Paint I ! 
I 1 I 

I I 1 

TOTAL 1 1 1 4  I 118 , 1 1 0  ; 1 2 1  , 114 11-1 i -1 
l Workload DPSH I I I - 

TOTAL , 49057 53046 48672 45957 40971 39408 1 
I I 

I I 

WR-ALC Workload Aircraft Depaint , 
I I 

I 

l Number of Aircraft I 

3 , P194 P195 N 9 6  FY 97 F798 
C-130 30 2 8 2 8 2 8 28 2 8 
C-141 24 32 2 0 6 2 0 i 

F-!5 7 0 64 7 i 9 3 9 5 94 

TOTAL I 124 124 1 l a  
I I I 

/ 
l Workload DPSH 

R 9 4  FY95 FY96 FY97 F798 

C-130 I 29790 I 27156 27156 27156 27156 27156 1 
C-141 1 58920 I 78560 49100 14730 4910 i 0 i 
F-15 1 25200 23040 25560 33480 I 34200 33840 / 

I 1 I I 
TOTAL 1 1139101 1287561 101816i 753661 66266i 609961 

I I 
I I 
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WR-ALC 

I I I 

I WR-ALC Workload Aircraft Paint I Depaint FY95 
I I .  1 I 

I I I I I 
- i ) DPSH I 1 PE I 

I I 
! I I I 

I I I 

'2-130 I I 369541 I 28 i 
C-141 1 1016481 

I 
i 76 I I 

F-15 1 432001 j 33 I I 

I 1 I I ! I 

TOTAL 
I 

' 181802' 137 1 I 
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LBRSTD 

i Depaint DPSH 1 j ; i ~ a i n t  DPSH -1 
/ ALC ! (Prep IDepaint IDeprep /Total 1 /Prep /Paint I D e ~ r e ~  !Total 

- 
i 

Page 10 

LABOR STANDARD 1 I I 1 I I I I I 
I I I I I I ; I ! I 



Number of Arcraft 
i FY94 FY95 FY 96 FY97 F798 

A-1 0 
FY 99 

401 64 64' 64) 64 
F-15 

64 
93 88 86 117 1191 

F-16 
118 

172 132 132 132 132 
T-38 

132 
11 i 25 2 5 25 I 

TOTAL 
25 1 

3161 
2 5 

309 307 1 338 1 340 1 339 

I 

% 

I ! 
I /Workload DPSH 
1 P194 I FY95 i FY96 

A-1 0 
m 9 7  

1 192401 312641 312641 312641 312641 31264 
F-15 1 292951 277201 270901 36855 374851 37170 
F-16 i 157581 159521 159521 159521 159521 15952 
T-38 I 10671 24251 24251 24251 

I 

AFMC Workload Large Aircraft Paint 
I I 

I I Number of Arcraft 1 I I 

I FY94 I FY95 I FY96 FY97 1 F798 I FY99 
B-1 I I 18I 191 23 23 I 23 1 2 3 
8-52 171 27 I 161 171 161 16 
C-5 I 111 21 / 21 I 21 I 21 1 0 
C-130 1 6 7 67 1 6 7 671 67 1 6 7 
C-135 , 61 1 67 I 67' 6;3 1 681 6 7 
C-141 24' 37'  31 1 111 2 1 0 
E-3 I 11 10 / 101 11 11 1 11 
SP-135 1 6 I 6 1 8 1 7 I 8 1 8 
TOTAL 1 226 1 273 r 268 1 250 I 241 i 217 

I I I 

I l Workload DPSH I I 

1 FY94 FY95 FY 96 FY97 F798 FY99 
B- 1 / 527761 557081 67436 6743611 67436 67436 
8-52 1 343571 42441 I 323361 34357 323361 32336 
C-5 45133' 86163 861631 86762 861631 0 
C-130 437711 406621 40662 406621 40662' 40662 
C-135 98698 1 108406 1 108406 1 10024 1 10024 108406 
C-141 149761 230881 19344 6864 12481 
E-3 

0 
17611' 160101 16010 17611 176111 17611 

SP-135 11322' 11322 15096 132091 15096, 15096 

I I 

TOTAL 653601 77361 76731 I 86496; -1 
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AFMCDP 

AFMC Workload Large Aircraft Depaint i 

I I I I 

I 

I l Number of Alrcraft 
I FY94 1 FY95 1 

B- 1 I 0 1 0 12 1 2 3 
FY96 1 FY97 

Ti B-52 1 0 1 0 1 8 1 171 
C-5 I 111 21 / 21 1 21 I 21 1 
C-130 1 30 1 28 I 28 1 213 1 28 I 28 

C-135 1 43 1 67 i 67 1 
32 i 20 1 C-141 , 24 1 6 I 

E-3 I 12 1 10 I 10 1 1 '1 111 11 - ,  

SP-135 1 3 1 6 I 8 1 

TOTAL I 1341 189' 199 I 206 i 202! 199 
I 
I 

1 i Workload DPSH 

TOTAL 2241501 315120 315iei 3 1 2 0 1 5 j o 2 7 0 9 ~  

AFMC Workload Small Aircraft Depalnt - 

T-38 11' 25 I 25 
TOTAL I 253 I 30 1 308 330 1 332 1 

251 -1 I 

I I i Workload DPSH i i 
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SMALL AIRCRAFT 
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LARGE CiIRCRAFT 
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AIRCRAFT DIMENSIONS 



A-1 0 

B-1 B 

, 8-52 

C-5 

C-130 

C-141 

E-3 

F-I 5 

F-16 

F-18 

F-1 1 1 

KC-1 35 

T-38 

Aircraft Dimensions 

Aircraft Dimensions 

Wingspan Length Height 

14 ft 8 in 

33 ft 7 in 

40 ft 8 in 

65 ft 1 in 

38 ft  8 in 

40 ft 7 in 

41 ft 9 in 

18f t  8 i n  

16 ft 10 rn 

15ft 4 in  

17 ft 0.5 in 

41 ft 8 in 

12 ft 10 in 
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AFMC DEPA.INT and PAINT FACILITIES 



AFMC Facilities 

AFMC .PAINT AND DEPAINT FACILITIES 

.? 
Facility 

ALC Number Process Aircraft Worked 

OC B. 2122 2 docks Chemical Depa~nt B-1 , 8-52, C-135 
B. 2280 2 docks Paint and chem. depa~nt B-1, 8-52, C-135, E-3 
B. 3105 1 dock Depa~nt High pres. water B-1, C-135 

00 B. 220 2 docks Depaint PMB manual F-16, F-18 
1 dock Depaint PMB robotic F-16 
2 docks Wash, Deprep for PMB F-16, F-18 
6 docks Paint F-16, F-18 

B. 270 4 docks Prep. for PMB F-16, F-18 
1 dock Paint C-130 

SA 8. 365 I dock Paint C-5 
8. 379 I dock Depa~nt PMB manual A-10. C-5 
B. 385 1 dock Parnt and chem. depa~nt A-1 0 

SM B. 362A 2 dock Prep A-10, F-15 
B. 375 I dock Chem. Depa~nt (3 stations) A-1 0, KC-? 35,F-15, F-1 I I 
B. 690 4 docks Parnt A-10, F-15, F-1 1 1 
B. 692 I dock Parnt KC-1 35 

-3 B. 692A I dock Deparnt PMB A-10. F-15 

D 
WR B. 50 1  doc^ Paint and aeljainr (BOSS) C-130 

B. 54 1  doc^ D e ~ a ~ n t  (BOSS). Wasn C-141 
B. 89 1 aock Paint C-141 
B. 11 0 I dock Depa~nt (BOSS), Wash C-141 
5. 137 I dock Paint, Robotic F-15 

1 dock Depaint PMB manual F-15 
1 dock PrepIDeprep for PMB F-15 

BOSS is bicarbonate of soda and high pressure water 
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FACILI'TY DIMENSIONS 



I I Facility Size I 1 1  I 
! I 

Paint Facilities 1 1 I I I I 

I I I I I 
! j- 

1 I 
I 1 D~rnens~ons (Clear) l Door I I 

I I I I 1 

ALC ;Facility I Length I Width 1 Height Width He~ght l 
I I 

Page 'I 



Facility Size ! I 
1 I I I I I 

I i 

i Depaint Facilities 1 I !  I 
I I i I I I I - I 

t I I I 

I D~rnens~ons (Clear) Door I I I , 1 \ t 

ALC I Fac~l~ty Length Width 1 He~ght Width He~ght I I 

B.2122E i188ft Oin 1158ft Oin 3 5 f t  Oin l58 f t  Oin l 35 f t  Oin I 1 
~ B . 2 2 8 0 S / 1 6 8 f t O i n 2 0 3 f t O i n ~ 5 0 f t O i n ~ 2 0 : ~ f t O i n 5 O f t O i n  /l>aint 1 
B 2280N 1262 ft 0 in 1226 ft 0 in ! 73 ft 0 in i 2 3 ~  ft 0 in 1 73 ft 0 in i /l,aint I I - . I 

18.5105 1222ft Oin 1 5 1 f t  6 in  i 3 5 f t  Oin '1468 6 in  i 3 5 f t  Oin I I 
I 
i I i j ! I I I 

100 18 220 1 7 2 f t  Oln 152ft Oin ' 2 0 f t O l n  52ft Oln ' 2 0 f t O l n  / ! f~anualPMB 
- --- 

01n ' 2 0 f t 0 1 n  I irlanualPME3 

0 ln i 20 ft 0 ln / 1f:obotlc PMB 
i 

01n ' 2 3 f t  01n  I I[leprep,Wash 

0 1 n  2 3 f t  Om 1 /[leprep. Wash 
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FACILITY CAPACITY CALCULATI.ONS 



FACILITY CAPACITY CALCULATIOF'S 

FY95 Workload defined in workdays 

Number of workdays to paint or depaint ~nultiplied by the number of aircraft to be worked 
during the FY 

Facility Capacity 

Available workdays Subtract weekends (104 days) and holidaqs (10 days) - - 
from 365 days per year = 25 1 workdays 

Multiply the nurnber of workstations in tlie facility by 25 1 
workdays 



AFMCDP 

AFMC Baseline Capacity vs FY95 Workload (3 Shifts) 

(Measured in Workdays) 

Per Cent 
1 Jtilization ALC Facility Capacity Workload Variance 

44 

38 (Cargo) 
4 9 (Fighters) 
78 

Total 
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AFMCDP 

AFMC Baseline Capacity vs FY95 Wor~load (3 Shifts) (Mexured In Workdays) 

LARGE AIRCRAFT DEPAINT Fer Cent 
ALC Facilrty Capacity Workload Var~ance U ilizatlon 

6 8 
0 

7 5 

0 
0 

146 
0 

0 
156 

0 

54 
36 

25 1 
0 

786 

Variance 

0 
0 

682 

0 

0 
720 

283 
0 

56 

0 
0 
0 

123 

1864 

Total 

SMALL AIRCRAFT DEPAINT 
ALC Facility Cacac:n/ 

Pc!r Cent 
Uti lizat~on Worklcad 

Total 
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AFMC Baseline Capacity vs FY95 Workload (3 Shifts) (Measured in Workdays) 

PAINT 
Per Cent 

ALC Facility Capacity Workloalj Variance Uti1i;:ation 

TOTALS 4782 2286 2496 4 E 
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AFMC Baseline Capacity vs FY95 Workload (3 Shifts) (Mear ured in Workdays) 

LARGE AIRCRAFT PAINT Per Cent 
ALC Facility Capacity Workload Variance Utili.:ation 

TOTALS 1500 1264 236 8! i 

1 SMALL AIRCRAFT PAINT Per (lent 
ALC Facility Capacity Workload Variance Utiliz: tion 

TOTALS 
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AFMCSA 

SMALL AIRCRAFT PAINT I 3 
ALC 1 Facility i Paint 

I 
I ! 

1 SA IB. 385 469 1 0 46 d 

Totals 1 I 3230 ' 0 1 

1 1 

SMALL AIRCRAFT DEPAINT 
I I 

ALC / Fac~lity I Depa~nt  support Total 
'Capacity 1 Capaclty Ca~acity 

1 
OC 'None 

Totals I 2008 ' 2259 1 4267 
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OC-ALC Baseline Capacity vs FY95 Workload (3 !Shifts) 

(Measured in Workdays) . 

AIC Number of Facility Per ~zent 
QTY Workdays Workload Capactty Variance Utiliz ation 

BLDG 2122 (2 chemical strip arcraft docks) 

C-135 4 2 3.8 160 2 docks 
SP-135 6 3.8 23 @ 251 days : 

TOTAL 4 8 183 251 6 8 72 

BLDG 2280 (2 aircraft paint or chemlcal strip docks! (C:apacity = Workload NTE 502 workdays) 

BLDG 3105 UNDER CONSTRUCTION Available 2nd ClTR FY96 

B-1 19 3.7 7 1 Projected WIL 
8-52 21 5 105 Projected WIL 

TOTAL -- 40 

PAINT 

BLDG 2280 (2 arrcrafi pa~nt or chemical strip docits) (Czpacity = 502 workdays - i-3 depa~nt workioad) 

TOTAL 9 8 523 439 -84 120 

Workload of 33 C-135 to be done with overtime or contract 
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00-ALC Baseline Capacity vs FY95 Workload (3 Shifts.) (Measured ir I Workdays) 

DEPAINT 
A/C Number of Facility Per Cent 
QN Workdays Workload Capacity Variance Utilization 

BLDG 220 (2 manual and 1 robotic PMB aircraft docks) 

F-16 66 0.8 5 3 
F-16B40 58 0.3 18 3 docks 
F-18 0 0.7 0 @ 251 days 

TOTAL 124 7 1 753 682 10 

BLDG 220 (2 aircraft deprep and wash aoc~s)(Ca~aci ty  = workload NTE 502 workday!,) 

F-16 66 1.2 83 
F-16540 58 0.2 12 2 a o c ~ s  
F-18 0 1.1 0 @ 251 aays 

TOTAL 124 92 502 41 0 19 

) BLDG 270 (4 aircraft prep docks) (Capaclry = Wor~load NTEi 1004 workdays) 
4 

=-16 66 0.8 u c 4 7 

'-16840 5 8 0.7 ~1 

F-18 0 1.8 0 

TOTAL 124 94 

PAINT 

BLDG 220 (6 a~rcraft palnt docks) 

TOTAL 206 

271 
3 6 6 a o c ~ s  
53 @ 251 days 
5 2 
0 

BLDG 270 (1 dock) 

TOTAL 4 5 280 251 -29 112 
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SA-ALC Baseline Capacity vs FY95 Workload (3 Shifts) 

(Measured in Workdays). 

DEPAINT 

A/C Numberof Facility Per (lent 
QTY Workdays Workload Capac~ty Var~ance Utiliz; ~ t ~ o n  

BLDG 379 

A-1 0 15 0 0 3 docks 
T-38 2 5 1.3 33 @251 days 

TOTAL 4 0 3 3 753 720 5 

PAINT 

BLDG 365 

BLDG 385 (2 docks) (Capacity = 502 - d e ~ a ~ n t  workload) 

TOTAL 40 93 469 376 
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SM-ALC Baseline Capacity vs FY95 Workload (3 Shifts) 

'. 
(Measured in Workdays) . 

AIC Number of Facility Per Cent 
QTY Workdays Workload Capacity Variance Utilization 

BLDG 692A (1 PMB dock) 

TOTAL 73 

BLDG 362A (2 PMB prep docks) (Capacity = Woikload NTE 502 workdays) 

TOTAL ' 73 

BLDG 375 (1 KC-135 and 2 fighter chem~cal strip docks)(C;apacity = 502 - paint prep workload) 

. 
KC-1 35 2 5 3.8 0 5 251 156 38 

m Fignter docks 

TOTAL 7 3 

PAINT 

BLDG 690 (4 docks) (Bldg. BOD 2nd QTR FY59) 

TOTAL 73 

BLDG 692 

KC-1 35 2 5 5 125 251 126 50 

BLDG 375 (paint prep.) (Capacity = prep. workload NTE 502) 
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WR-ALC 

WR-ALC Baseline Capacity vs FY95 Workload (3 Shifts) 
\ 

(Measured in Workdays) 

DEPAINT 

A/C Number of Facility Per Cent 
QTY Workdays Workload Capacity Variance Utilization 

, BLDG 50 (Capacity = 251 - paint workdays) 

BLDG 54 

C-141 3 2 6.7 215 251 

BLDG 11OE 

C-141 0 4.7 0 25 1 

BLDG 137-3 (PMB depaint dock) 

BLDG 137-1 (PMB prep dock) (Capac~ty = Workload NTE 251) 

PAINT 

BLDG 50 (Capacity = Paint workload) 

C-130 17. 3.3 57 . 57 

BLDG 89 

C-141 37 4.7 174 25 1 

BLDG 137-5 

F-15 
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COBRA DATA 



FY96 AIRCRAFT DIVISION YIELD RATE p.'; 
OC-ALC 1286 1 q? 

00-ALC 1428 4 ? 

SA-ALC 1208 ?9 
SM-ALC 



COBRA Personnel Spreadsheet Deviation 

Justification for not using the COBRA spre'adsheets to apportion tile manpower transfers 
and cuts. Basically, the spreadsheet does not level the ALC's rnan1)ower to account for 
the movement of the workloads. Manpowe:r must be moved to tht: ALC's gaining the 
workload and the 15% cut apportioned across the remaining ALC' ;: the spreadsheet does 
not level the manpower to workload. 

For example, the large aircraft paint scenario 1 with the 15% cut sk ould be apponionecl as 
follows: - 

CURRENT SCENARIO 1 VARIANCE 
DPSH PE DPSH PE 

OC-ALC 193437 150 183729 122 - 28 
00-ALC 30864 A 77 - 0 0 - -- 77 

SA-ALC 861 63 7 1 13632 1 9 6 - 25 
SM-ALC 40450 3 2 0 0 - 32 
WR-ALC 32886 2 4 63750 3 9 - 15 

However, the COBRA spreadsheet apportior~ed the manpower as fo [lows: 

-3 COBRA SCEXARIO 1 VARIANCES 
PE PE 

+w OC-.ALC 150 1 ,- -2 8 ?? 

00-ALC 0 0 
SA-&C 78 96 -1 8 
SM-ALC 0 0 
WR-ALC 29 39 . -10 

TOTALS 257 257 

Based on the COBRA shred. the PE's will be unequally distributed ;md one gaining ALC 
will have too many people and two ALC's will have too few people 1 o accomplish the 
transferred workload. Therefore. the personnt:l transfers should be b LW the attached 
spreadsheets rather than the COBRA spreadskeets. 



MANPOWER TRANSFERS DIRECT AND OVERHEAD 
I 1 I ! 

ICURRENT 1 !SCENARIO 1 I IOlH 
ALC /WlL IPE I JWIL IPE IVAR ,TRANS 1 

I I I I 

I 

TOTAL 764981 55, 76498 46 -91 0 I 764981 481 7-?/ 

I I 

SMALL AIRCRAFT PAINT 1 I 
I 

I I 

OC 
! 

01 01 I 0 0 '  0 I O !  01 0 
00 159521 11'  773611 4 6  35 2 '  01 01 -11' -1 
SA I 101201 81 01 0 1  -8 0 O I  01 -8 
SM 1311291 241 I 0 '  01 -24 - 1 773611 51'  271 2 
WR I 201601 14; i 0 1  O i  -14 - 1 I O !  01 -14 

I 
-1 

I I 1 1 I 

TOTAL 77361 57 1 77361 461 -111 0 '  773611 511 -61 
I 

0 
I I 

SMALL AIRCRAFT DEPAINT , I 
I 
I I 

: I 
I I 1 

OC 01 01 01 0 01 01 01 0 
00 190741 13' 76498 451 33' 2 O i  01 -13 0 
SA I 21751 21 0 0 -2 '  0 

- 
0 0 1  -2 

SM 
0 

322091 251 O 0 -25 - - 1 426431 28'  3 0 
WR ' 230401 151 0 0 -15 - 1 338551 201 5 0 

I I 

PERSONNEL TRANSFERS 3 

- 

'PE TO FROM PE CUT FROM ---I 

SAP 1 OIH 1 I I 00 SM I 

1 '  '00 'WR i 

SADP 1 DIRECT 2l 00 S A 5 1 ISM 
20 00 SM 4 IWR 
11 i I00 WR ! I 

I I 

SAPD 1 OIH 1 I 100 SM 
I 

I 

1 11 100 'WR I 

I 

SAP 2 DIRECT 8 I SM 00 3 1 

71 
100 

ISM 
I 

SA 1 1 I ISA / 
1 

1 

1 121 , SM IWR - 2 1 IWR i 
I 

I 
I I I 

SAP 2 OIH I 11 ISM I 00 
I 

I I 1 
I 

I 11 ISM I 'WR 
I 

I I 
I 1 I I I 1 I 1 I 

SADP 2 DIRECT/ 3 I ISM 1 i 00 6 1 100 I 
I I 41 i WR 100 I 1 I 'SA 
I 

I 1 '  /WR ,SA I 
I 1 I 

I I I 

I 
I I , 

I 

I ! I 

SADP 2 OIH 1 I 100 

m 
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SAP1 DIRECT 5 00 S A 2 
18 00 SM 5 
11 00 WR 3 IWR 



I I 1  I 
ICURRENT i ,SCENARIO 1 OIH ISCENARIO 2 

ALC /W/L IPE i IW/L IPE /VAR ,TRANS IWIL (PE 
I I 

I 1 1 t I I 

TOTA I 383800 1 299 I ' 383800 257 -42' -2 3838001 2461 -531 
I I I I 1 I 

DERSONNEL TRANSFERS 3 
'PE TO FROM PE CUT 1 FROM 

SM 
OC 

WR 00 00 

, - 
LAP 1 O/H ' SA SM 1 S M 

I 1, ISA OC 1 OC 
1 11 IWR 00 

I 
JMPD 1 OIH 1 , SA S M SM 

1 1  IWR i OC I 

I 

LAP 2 DIRECT 91 SM OC 113 OC 
33, IWR S A I 100 

I 3 3  I SA - - - 
I 

L9P 2 OIH 21 IWR SA t 3 I 1SA 1 

I 1 I ISM OC I 1 
1 I I 1 

I I I I 

LADP 2 OIH I 31 OC , S A 1 i , SA 
I 11 iWR S M 11 ISM I 
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EXECUTIVE SUMUARY 

HQ AFMC directed TRC Teams to run COBRA twice for each scenario. The fir:st 
analysis estimates costs based on PCS, while the second estimates costs assuming new 
hires versus PCS (NO PCS actions). The following tables illustrate tne results for Paint tPr 

Depaint operations: 

COBRA RESULTS FOR PCS OPTIONS 

Scenario 1 (Small) Scenario 2 (Small) Scenario 3 (Lar3e) Scenario 4 (Large) 

96-97 ROI NEVER NE\'ER NEVER NEVER 
201 5 NPV $99,3 7 1,000 $101,697,000 $87,176,00 1 $1 83,843,000 
1 TIME COST $3,276,000 $2,024,000 $16,905,00 1 $19,066,000 

COBRA RESULTS FOR NO-PCS OPTIONS 

Scenario 1 (Small) Scenario 2 (Small) Scenario 3 (Lar ~ e )  Scenario 4 (Large:) 

96-97 ROI NEVER NE\'ER NEVER NEVER 
a 2015 NPV $97,64 1,000 $100,465,000 $84,623,00) $1 80,638,000 

1 TlME COST $1,475.000 $762,000 $14,256,001) $1 5,740,000 rn' 
Return On lrzvestment mOI/ - The -fiscal year and mmber of years it rakes after 
completion of the realignment actron, to generate enough savings to offset total costs and 
reach the break-even point (Pqvhack Period). 

Net Presertt Value (7W'P) - The h:i'17 of  he costs (savings, if negativ ?) of the realignmefirr 
in discounted constant (FY96) first year dollcns - a measure of the , otal costs (over a 20 
year period of analysis) to he realrzed bjl taking the realignmer?t action. A large 
Negative NPV represents more net SA UNGS and a greater advantai e to the realignmen,!, 
while a Positive NPV represents a net COST. 

1 TIME COST - The cost incurred in carrying out the modeled real gnment action. This 
dollar amount must be ofSset by net SA YTNGS generated from rear ignment, in order tlo 
achieve a "Payback". 

Note: All Scenarios yield a POSITIVE NPV, indicating a net COST to perform alignmenit 
actions. None of the Scenarios evaluated generate a net SAVINGS. 

NOTE: Benefits were not ranked by the TRCl team (Ref Benefits Seztion). 
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ASSUMPTIONS AND COMTRAINTS 

- Some centers do not have surge capacity or latitude for marginal delays incurred as ii 

result of consolidation. 

- All facilities not utilized in a particular scenario are mothballed. 

- FY99 implementation date for Large Aircra.ft Scenarios -- due to the B-1 beddown in 
Bldg 89 at WR-ALC until FY99 and manufacture and installatior of Large Aircraft 
Robotic Paint System (LARPS) at WR-ALC and OC-ALC. 

- Centers operating at or near 100% capacity will be forced to defer ~~orkload, in order to 
perform maintenance and repair tasks associated with the LARPS. 

- LARPS is the ONLY authorized paint removal process for the C-I 35, B-I, B-2, B-52, 
and E-3. 

- LARPS yields a projected flowtime savings of 50-70 %, as opposed to existing chemical 
painting technology. Reduced flowtimes results in reduced manpower requirement!; 
associated with realignment actions. 

- No cost impact considered for increased flow days or aircraft sched~iiing delays resulting 

J from consolidation. 

S - In instances where prep andlor deprep tasks were performed in su] tport facilities rather 
, than depaint facilities, that portion of each workload requirement for each specific aircraft 

was deleted from the analysis. 

- Scenarios represent the TRC team's assessment of the best utilii.ation of facilities --- 
Large Aircraft in large facilities and Small Aircirafl in small facilities. 

- Scenarios were derived on the basis of Scenario 1 being t l~e command's best 
consolidation plan. Scenario 2 considered one of the center's cl~sed (as a result of 
BRAC ), consolidating workload at the remairung sites. 

- Compliant coatings 3501420 g/l will have sufficient success and that there will be ncb 
requirement for Hi VOC coating, necessitating, installation of abateme ~t equipment at each 
paint facility. 

- MAJCOM Aircraft services with existing excess capacity is NOT addressed in this 
analysis. 

- Personnel actions were NOT considered a ccnstraint. 

- One workday equals 3, 8 hour shifts 
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- Assume "Perfect Scheduling" 

- No additional paint or blast equipment is required at a gaining cenler which is currentl:y 
involved in painting or blasting aircraft. 

- Aircraft RCGA FY95 sales rates were used for costing duplicate tas cs. 

- FY96 division yield rates were used to determine personnel requiren~ents 

- COST and/or SAVINGS associated with various center specific !.ales rates, are NOT 
addressed in this analysis. 

- COBRA ANALYSIS Baseline STANDAFD FACTOR and INPIIT DATA files were 
provided by HQ AFMC. Baseline files were used in acc0rdanc.e with HQ AFMC: 
instruction for estimating all PCS and NO-PCS alternatives. All costs used in thi.~ 
estimate were escalated to FY96$ using OSD jndicies, 19 Jantraiy 19 34. 

OPTIONS 

ATTACHMENTS 1 and 2 provide a complete, detaiIed illustration q r  the COBRA input:i 
used to model each Scenario. Data inputs are identical for the PCS mid NO PC!; 

3 alternatives. 
A TTA CHMENT 3 illtlstrates all aircraft ferryrng movements (7'0,FR 9M) and associated 

-P costs. 

Scenario 1 (Small Arcraft #I  )) 

Scenario 1 consolidates all fighter paint and depaint operations at 00-ALC. All aircraft 
will be delivered by the customer to 00-ALC for depaint -- a pilot from the PDM center 
will then take a commercial flight to 00-ALC, and deliver the depeinted aircraft to the 
PDM site -- once PDM has been completed, the pilot from the PDEl center will fly the 
aircraft to 00-ALC for paint -- the pilot will return commercial carier, to his assigned 
center, and the customer will receive the completed aircraft at 00-A1 C. In this scenario, 
all F-15 pilots are assigned to WR-ALC -- the A- 10 workload (paint) liom SA-ALC is not 
a PDM aircraft and will fly to 00-ALC only. 

Scenario 2 (Small Aircraft #2) 

Scenario 2 consolidates all paint operations at SM-ALC. Depaint is ~:onsolidated at SM- 
ALC and WR-ALC. The customer will deliver all F- 16 and A- 10 aircraft to SM-ALC for 
depaint. The customer will deliver all F-15 and T-38 aircraft to W t A L C  for depaint. 
The F-16 and T-38 pilots from each respective PDM center will fly commercial carrier to 
the depaint center and fly the aircraft to the PDM site. The 24 F-15s that are stripped at 
WR-ALC and receive PDM at SM-ALC will be delivered by a WR-ALC F-15 pilot to 
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SM-ALC -- The F-15 pilot will then fly commercial carrier to his assigned center, WR- 
ALC. All aircraft will be flown by PDM center pilots to SM-ALC fcr paint and customer 
receipt -- the pilots will then return commercial carrier to their respective centers. The A- 
10 workload from SA-ALC is a "scuff and psdnt" only -- these aircri~ft will go directly to 
SM-ALC (without a trip to SA-ALC). 

Scenario 3 (Large Aircraft # 1 ) 

Scenario 3 models the customer delivering all B- 1, 42 C- 13 5, and 6 ! P-135 aircraft to the 
OC-ALC for LARPS depainting -- aircraft will remain at OC-ALC f 3r PDM and all B-1, 
36 C-135, and 6 SP-135 aircrafi will remain a1 OC-ALC for paint -- t le customer will take 
receipt of the aircraft at OC-ALC. The remaining 6 C-13 5 aircraft receiving PDM at OC- 
ALC will be flown to SA-ALC for paint and customer receipt -- C- 35 pilots will retun? 
commercial carrier to OC-ALC from SA-ALG The customer delivers all C-5 and 28 C- 
130 aircraft to SA-ALC for depaint using PhlB equipment -- the C-5 will remain at SA- 
ALC for PDM, Paint, and customer receipt 18 C-130 aircraft wil fly to OO-ALC for 
PDM and 10 C-130s will fly to WR-ALC for PDM -- the pilots froni OO-ALC and WR- 
ALC will fly commercial camer to SA-ALC to deliver depainted C-1: 0 aircraft to PDM -- 
the 18 C-130s at OO-ALC for PDM will be fown to WR-ALC for mint and subsequent 
customer receipt -- pilots will return from WR.-ALC commercial carner to OO-ALC The 
10 C-130s PDM at WR-ALC will remain there for paint and c~stomer receipt The 
customer will deliver all B-52 aircraft to WR-ALC for LARPS depaiiting -- pilots will fly 

h commercial carrier from OC-ALC to WR-AI,C and fly all B-52s to OC-ALC for PDM, 
paint and customer receipt The customer will deliver all C-141 aircraft to WR-ALC for 

.D' BOSS depaint, PDM and paint -- the customer will take receipt of all completed C-141s at 
WR-ALC The customer will deliver 25 C- 13 5 aircraft to WR-ALC f sr LARPS depaint -- 
pilots will fly commercial carrier from SM-ALC to WR-ALC to f e q  the 25 depainted 
aircraft to SM-ALC for PDM -- the C-135s IVU then be flown to S'I-ALC for paint anti 
customer receipt -- pilots will fly commercial canier to SM-ALC tiom SA-ALC. The 
customer will deliver all E-3 aircrafi to WR-flLC for LARPS depair ting -- pilots will fly 
commercial carrier from OC-ALC to WR-Al,C and fly 10 E-3s to OC-ALC for PDM, 
paint and customer receipt 34 C-130s are "scuff, sand and paint" wil h no depaint -- these 
aircraft will be painted at WR-ALC -- 27 of these aircraft are PDM ti OO-ALC and fly to 
WR-ALC for paint and customer receipt -- pilots will return cornrnt:rcial carrier to 00.- 
ALC from WR-ALC -- 7 of these aircraft are PDM at WR-ALC 5 C-14 1 s are "scuff, 
sand and paint" only 

Scenario 4 (Large Aircraft #2) 

Scenario 4 models the customer delivering all B-1 Aircraft to OC-ALC for LARPEl 
depainting -- these aircraft will remain at (DC-ALC for PDM, p lint and subsequent 
customer receipt. The customer will deliver all C-5 aircraft to OC-ALC for depaint in 
B2280 using PMB equipment -- the pilot will ;3y commercial carrier from SA-ALC to OC-. 
ALC and deliver 21 C-5s to SA-ALC for PDIvl -- the pilot will then deliver the C-5 back: 
to OC-ALC for paint in B2280 and custome:: receipt -- the pilot will return commercia:l 
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camer to SA-ALC from OC-ALC The customer will deliver 42 C- 135 and 6 SP-13 5 
aircraft to OC-ALC LARPS depainting -- 25 C-135 and 6 SP-135 ircraft will remain ,at 
OC-ALC for PDM, paint and customer receipt -- the remaining 14 C -135s will be PDM #at 
OC-ALC and flown to SM-ALC for paint and customer receipt -- the pilot will return 
commercial carrier from SM-ALC to OC-PLC. The customer vrill deliver 28 C-130 
aircraft to OC-ALC for BOSS depainting -- the pilots will fly corlmercial carrier from 
OO-ALC to OC-ALC to fly 18 C-130s to OO-ALC for PDM, paint and customer receipt 
-- pilots will fly commercial camer fiom WR-ALC to OC-ALC to f y 10 C-130s to WF.- 
ALC for PDM, paint and customer receipt The customer deliver; all B-52 aircraft to 
WR-ALC for LARPS depainting -- pilots will fly commercial carrer from OC-ALC to 
WR-ALC to fly 21 B-52s to OC-ALC for PDM -- pilots will fly 21 B-52s to WR-ALC for 
paint and customer receipt -- pilots will then fly commercial carrier tc OC-ALC from W.- 
ALC. The customer will deliver 25 C-135 aircraft to WR-ALC for LARPS depainting .-- 
pilots will fly commercial camer from SM-ALC to WR-ALC to fly aircraft to SM-ALC 
for PDM, paint and customer receipt The customer will deliver 32 C-141s to WR-ALC 
for BOSS depainting -- all plus an additional 5 "scuff, sand and paint" will remain at WR.- 
ALC for PDM, paint and customer receipt Customer will deliver all E-3 aircraft to WR.- 
ALC for LARPS depainting -- pilots will fly commercial carrier f r c  m OC-ALC to WR.- 
ALC to deliver 10 E-3s to OC-ALC for PDM -- pilots will fly 10 Ik3s to WR-ALC fclr 
paint and customer receipt -- pilots will fly commercial carrier to OC-ALC from WR- 
ALC. 

Personnel movements and Elirninations/Additions in each scenario were based on 
. ATTACHMENT 4 workload information Information in ATTACHlrlENT 4 was loaded 

into the manpower spreadsheet provided by HQ AFMC, provid ng direct personnt:l 
requirements (less 15% consolidation efficiency) and eliminations/additions. The TRC 
team noted that the spreadsheet did noi: "level" manpower n accordance wit11 
paintldepaint peculiar process requirements ATTACHMENT 5 contains HQ AFMC 
manpower methodology. while ATTACHMENT 6 reflects the r e r s o m e l  movement 
(including the net effect of eliminations and overhead additions), bas:d on the TRC team 
assessment. Note that a final manpowt:r movementlelirninatic nladdition input i!; 
developed after factoring effects of additional manpower requirements arising from 
Duplicated Tasks (ATTACHMENT 7), addressed in the Unique Element section of this 
analysis. 

OC-ALC will experience a cost avoidance: of $32,344,000 in 110th Large Aircrafl. 
scenarios. OC-ALC is currently planning to c:onstruct two hangars f )r paint and strip, al. 
cost of $13.8M , and a $25.8M LARPS facility. Both projects are supported by FY95 
DD Form 1391. Certified documentation i s  maintained by WR-kLC/LFPL, Mr Joel 
Murphy, DSN 468-9921, POC for Paint & Depaint TRC. 
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INTERIM PRODUCTION SUPPORT 

Methodology used in determining IPS hours and gainingllosing center surges, is addressed 
in ATTACHMENT 8. The IPS spreadsheet provided by HQ AFMC .was used to estimate 
costs (A TTA CHMENT 9).  

Large Aircraft Scenario 2 will experience a $367,500 lTIME COST, resulting from PME; 
equipment transfer ($265,000 equipment trimsportation, $40,000 new site electrical., 
$35,000 new site equipment purchase, $27,500 site modification). Equipment will be: 
transferred from SA-ALC to OC-ALC. Sources for the transportatior cost and equipment 
requirements are Morgan Mechanical Service, San Antonio, TX and IMD Mine & Pipe, 
Macon, GA. 

UNIQUE ELEMENTS 

Ferrying Aircraft (Ref ATTACHMENT 3) - The cost to ferry aircraft as described in the 
OPTIONS section of this report, includes aircraft flying hour costs, fbel, per diem, and 
commercial airline flights. 

J Dtplicated Tasks (Ref ATTACHMENT 7) - Because aircraft will be ferried between 
paint/depaint/PDM sites, additional defbel, hel, and towing tasks mllst be performed -- 
these duplicated tasks result in additional manpower requirements, -eflected in the net m ,  eliminations/additions shown in the COBRA model. 

A-1 0 Equipment Dolly - $36.0 1 5 at 00-ALC (Scenario 1, Small Arc raft #I). The dolly 
is used to move the aircraft to and from paintldepaint operations. 

LARPS Equipment - A Large Aircraft Robotic: Paint System (two ro3ots) is required at 
WR-ALC for both large aircraft alternatives under review. Total ccst of the system is 
$12,203,940 (FY96$). Estimated cost for the system is based on insiallation cost of the 
same system in Bldg 3 105 at OC-ALC. Certified documentation is I naintained by WR- 
ALCILFPL, Mr Joel Murphy, DSN 468-9921, POC for Paint & Depair t TRC. 

BENEFITS SECTION 

The TRC team did not rank benefits. Instead, benefits were assigned a "probability of 
occurrence" given the particular strengths or weaknesses of each scex ,aria. Probabilities 
were identified as Low, Moderate or High -- Low meaning that the be lefit had a minimal 
chance of being realized in subject scenario. The following benefits ivere identified and 
analyzed for each scenario: 

EFFICIENCIES ELIMINA TE REDUNDA NCY 
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IMENTORY CONSOLIDA TION COST A VOIDANCE (1 dILCON, Ee)  , 
CTX POSTURE IMPRO E D  QUALIT:' 
IMPROPED PROJECTION CONTROL ADDITIONAL SURGL' CAPABILITY 
U4 JCOM CAPA CITY COLLOCA TE PAINT/: 3EPAINT OPS 

The compiled results of the benefit analysis are illustrated in A.TACHMENT 10 -- 
complete benefit analysis, including narrati~~e explanation of rankings by scenario, is 
included in the main text of the PaintDepaint 'TRC documentation. 

DISCLAIMER: 

Due to the time constraints vlaced on this analvsis, all costs mav %of be accom~anie~i 
bv a complete source listinp or certified documentation. All sourlees and certificatiot~ 
can be verified throuah WR-ALCZFPL, Afr Joel Mumhv, DSh! 468-9921, POC fo,r 
Paint & Depaint TRC 
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ATTACHMENTS 





ATTACHMENT 2 
COBRA Input Data Detail 

PERSONNEL M O J m E N T  described in each scenario is a result of Direct and Overhead 
calculations illustrated in the PERSONNEL section of this report. (re ' attach) 

ELIMINATIONS AND ADDIUONS described in each scenario are I resutl of Direct and 
Overhead calculations illustrated in the PERSONNEL section of this -eport. (ref attach) 

SCENARIO I (Small Aircraft # I )  

1 TIME COSTS: 
00-ALC - $36,015 for an A-10 equipment d.olley and $20,299 for I?S 

RECURRING COST: 
WR-ALC - $1,255,648 for Ferrying PLlrcraft 
SA-ALC - $74,725 for Ferrying Aircraft 
00-ALC - $1,579,03 1 Ferrying Arcraft and 5;2,965,117 for Duplicat : Tasks 
SM-ALC - $296,375 for Ferrying Aircraft 

MOTHBALL FACILITIES 

> WR-ALC - 12,000 sq. ft .  - SM-ALC - 43,492 sq. ft .  
SA-ALC - 48,400 sq. ft  

SCENARIO 2 (Small A ircrafi # 2) 

1 TIME COST: 
SM-ALC - $10,972 for IPS 

RECURRING COST: 
00-ALC - $367,876 for Ferrying Aircraft 
SA-ALC - $49,438 for Ferrying Aircraft 
SM-ALC - $2,628,094 for Ferrying Aircraft arid $2,771,848 for Dup1i:ate Tasks 
WR-ALC - $39,352 for Ferrying Aircraft and !6247,595 for Duplicate rasks 

MOTHBALL FACILITIES: 
00-ALC - 42,068 sq. ft .  
WR-ALC - 6,000 sq. ft. 
SA-ALC - 48,400 sq. ft. 



ATTACHIrnNT 2 
COBRA Inpui: Data Detail 

SCENARIO 3 u r g e  Aircraft # I )  

1 TIME COST: 

WR-ALC - $12,203,940 for LARPS and $348,204 for IPS 
SA-ALC - $204,301 for IPS 

1 TIME SAVTNGS: 
OC-ALC - $32,844,000 cost avoidance for piiint & strip hangars 

RECURRING COST: 
WR-ALC - $416,194 for Ferrying Aircraft and $2,553,076 for Duplicate Tasks 
OC-ALC - $1 1 1,440 for Ferrylng Aircraft 
00-ALC - $1 14,444 for Ferrying Aircraft 
SA-ALC - $234,138 for Fenying Arcraft and $2,760,123 for Duplici.te Tasks 
SM-ALC - $305,475 for Ferrying Arcraft and $1,185,781 for Duplic lte Tasks 

MOTHBALL FACILITIES 
SM-ALC - 54,900 sq. ft. 

3 00-ALC - 14,780 sq. ft. 
OC-ALC - 30,800 sq. ft. 

SCENARIO 4 (Zarge Aircrafr = ,1) 

1 TIME COST: 
WR-ALC - $12,203,940 for LARPS and $37L.,876 for IPS 
OC-ALC - $378,157 for PMB Eq Transfer and $551,950 for IPS 
SM-ALC - $73.222 for IPS 

1 TIME SAVINGS: 
OC-ALC - $32,844,000 cost avoidance for paint & strip hangars 

RECRRING COST: 
WR-ALC - $558,201 for Ferrying Aircraft anti $4,367,664 for Duplicate Tasks 
OC-ALC - $757,890 for Ferrying Aircraft and $6,18 1,63 1 for Duplici cte Tasks 
00-ALC - $70,452 for Ferrylng Aircraft 
SA-ALC - $169,000 for Ferrying Arcraft 
SM-ALC - $283,500 for Terrying Aircraft ancl $664,037 for Duplicat : Tasks 

MOTHBALL FACILITIES : 
SA-ALC - 149,400 sq. ft .  
SM-ALC - 22,100 sq. ft .  



AIRCRAFT FERRYING COST 





AIRCRAFT FERRYING COST 
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ATTACHMENT 4 

AFMC TOTAL PAINT AND DEPAlNT WORKLOAD ( DPSH) ] 7 

ALC WORKLOAD TOTALS 



ATTACHMENT 4 

OC-ALC PAINT 'NORKLOAD 



ATTACHMENT 4 

OO-ALC PAINT WORKLOAD 



ATTACHMENT 4 

SA-ALC PAINT WORKLOAD 



SM-ALC PAINT WORKLOAD 



1 WR-ALC Workload Aircraft Paint 1 1 1 

WR-ALC PAINT WORKLOAD 



ATTACHMENT 4 

LABOR STANDARDS 



- 

ATTACHMENT 4 

AIRCRAFT PAINT' STANDARDS 



ATTACHMENT 4 

AIRCRAFT DEPAINT STANDARDS 



S A W .  COWWTED 

A DIRECT WORKERS W E D  OM WELD RATES 
A(. TODAY 
U REOURED 
u. mmos 1fir.u) USED 

I .  DIRECT WORMERS NCREASED E F F I M K I E S  
Dl .  RECXlllED 
DZ AD-L EFFlClDlCf % 
I3.  S A W  ( I112) 

C. PRODUCTON OVERMEAD WORKERS 
C1. TODAY 
CZ REWRED 

D. OENEML b ADYWSTMTNE 
0 1  TODAY 
D L  REWRED 
D3. B A W S  ID1021 

L TOTAL S A W  
El .  DIRECT WORKER W E D  ON WELD RATE 
€2 DIRECT WORKER BASED OM E m c M l a E S  
n. PROWTON onrmrovmtn~ns 

ES. TOTAL PER.OmEL BAVED 

SOY SOY 
SOY 50% 

0 50% 50); 
54 43 11 SOY 50% 

M* 5ou 

URGE N R C W  1 PNNr 



g C I L C  
107 

TOTAL 2s 0 258 

S A W S  C O M M E D  

A DIRECT WORKERS W E D  ON WELD RATES 
A t .  TODAY 243 
A2 RECURED 258 
u. SAWS (A$*) BASED -13 

L DIRECT WORKERS UCREASED EFFICIEKIES 
.(. UEOURED 258 
82. ADDITK*UL EFPlCIEMCY % 15% 
U. S A W  (Bl..Z) 38 

C. PRODUCTION W E R H U D  WORKERS 
C1. TODAY 0 
C2 REOVRED 0 
c3. S A W S  ( C I C 2 )  0 

0. OENERAL L - S T R A W  
D l .  TODAY 0 
DZ REOUUED 0 
D3. S A W S  (D1-021 0 

L TO1 AL mvmos 
E l .  DIRECT WORKER U S E D  ON WELD RATE -13 
€2 URECT WORKER U S E D  ON E F M  38 
€3. PRODUCTION OVERWEAD WORKERS 0 
El. GENERAL L C S * I L I T R A T M  0 
m. TOTAL PERBOWEL m V E D  25 

S A W  DISTRIBUTED I 01 26 
A W W T  $ CENTER BY I 01 01 I 

32 MX 505; 

W R 4 L C  505; 
TOTAL 32 25 MX 5m 
ADJUST I CENTER BY MX 



c.CIODVCTr*IOYeALLO- 
Cl. T0o .Y  
el mOIIILD 
u u m  IClCI) 



-LC I 0 1 4 m 1  0 I O I O I O  
W I I A L C  1 449.J89 1 4399 1 107 / 0 I 0 1 407 
TOTAL I 3 U . i l S  251 1 0 I 0 I 251 

S A W S  C O Y M E D  

A URECT WORKERS W E D  ON WELD RATES 
A I .  TODAY 
U REOURED 

B DIRECT WORKERS WCREASED EFCICIWCIES 
D l .  RECURED 
02 ADDmOWIL EFFICIMCY X 
IS. SAW IBI~ZI 

C. ?RODVtTW)( OVERHEAD WORKERS 
C I .  TODAY 
C Z  REOURED 
C3. S I m s  l C l C 2 )  

D. GENERAL 4 A D m S l M N  
D l .  TODAY 
D Z  REOURED 
DS. S A W  ID4421  

E. TOTAL S A W S  
E l .  DIRECT WORKER BASED ON WELD RATE 
R DIRECT WORKER BASED ON EFFICIENCIES 
n PRODUCTION OVERHEAD WORKERS 
€4. GENERAL & A-TRATNE 
E5 TOTAL PERSOWEL SAVED 

W R 4 L C  
TOTAL 

LARGE AlRCRAFl2 DEPAINT 



r g s m  
SA-ALC 
-LC 0 $280 0 

S A W S  C-ED 

A DIRECT WORKERS U S E D  OW YIELD RATES 
A1. TODAY 
U REOURED 
U. S A W S  ( A t e )  W E D  

B. DIRECT WORKERS )ICREUED EFFIC)MCIES 
D l .  REOURED 
BZ AD-L EFFICIENCY % 
U. I*- (B1%2) 

C. PRODVC- OVERHEAD WORKERS 
CI. room 
CZ REOURED 
C3. S A W S  (C1C2I 

D. OENERAL A D Y W S I R A M  
D1. TODAY 
D Z  REUJRED 
D1. S A W ( D 1 - W )  

L TOTAL S A W S  
Et .  DIRECT WORKER U S E D  ON YIELD RATE 
EL DIRECT WORKER U S E D  ON E m Q D Z I E S  
n. r n o w c m  OVERWEAD WORKERS 
E4. OENERAL k AamasIIIIm 
ES. TOTAL PERSOWEL 8AVED 

mmi 
SYILC J I I Z O  50% 
WR-ALC 20160 M 0 
TOTAL sr .40~ 100% 11 o o 11 



A DIRECT WORKERS U S E D  ON YIELD RATES 
A?. TODAY 
U REPURED 
U. S A W S  (A1431 W E D  

B. DIRECT WORKERS NCREMED EFFlQLWClES 
#I .  REOURED 
B Z  ADDm01UL EFnaO(CI  X 
a). U W S  (11%2) 

C. PRODUCTION OVERHEAD WORKERS 
Cl .  TODAY 
CZ REOUIED 
C L  U W S  (ClC2) 

D. OENERAL ADIHITRATWX 
Dl. TODAY 
D Z  REOURED 
DS. S A W S  ID142) 

L TOTAL U- 
El .  DIRECT m K E R  W E D  ON YIELD RATE 
€2 DIRECT WORKER USED ON ECFIQR(QES 
€3. PRODUCTION OVERWEAD WORKERS 
Ed. OWERAL L A D Y . I T I I A M  
E5. TOTAL PERSUMEL SAW3 



A DIRECT WORKERS BASED ON YIELD U T E S  
At. TODAY 
U RECURED 
AS. S A W S  ( A l U )  U S E D  

B. DIRECT WORKERS PKREASED EFFlCIOhlES 
01. RECURED 
B Z  AD- EFFDDCY X 
U. OAvnor 101.82) 

C. PRODUCTION OVERHEAD WORKERS 
Ct. TODAY 
CZ RECURED 
a. S A W S  (CIC2) 

D. QDIERAL L A D Y I U T M I M  
Dl .  TODAY 
D Z  REDURED 
D3. C A W  (Dt02)  

t TOTAL S A W S  
El .  DIRECT WORKER EASED ON WELD RATE 
€2 DlRECT WORKER W E D  ON EWIOP(CIEL 
U. PRODUCTION OVERHEAD WORKERS 
E(. Q D I E M L  L -RATWE 
E5. TOTAL PER- U W D  

P A U L  AIRCRAFT 2 P A M  



S A W S  COMWTED 

A DIRECT WORKERS W E D  OW WELD RATES 
Al.  TODAY 
U REOURED 
U. S A W  I A l U )  W E D  

a. URECT WORKERS NCREISED EFFICID(QES 
B l .  REOURED 
B Z  ADWlXlN4L EFnaMCV X 
m3. MW I s t a t )  

C. PRODUCTION OVERMEAD WORKERS 
Cl .  TODAY 
C 2  REOURED 
C* M W  IC4C2) 

D. O D I ~ L .  A m w u T R A T M  
D4. TODAY 
D L  REOURED 
m u r n o r  ~ D M J Z )  

L TOTAL S A V N O S  
~ t .  DRECT WORKER w m  ON WELD RATE 
ET RRECl  WORKER U S E D  OW L F ~ D Q L : I  
E3. PRODVCWON OVERHEAD WORKERS 
€4. O m M L .  A D a D a T M T M  
LL TOTAL PER.OmEL M M D  

0 
D 

I 0 0 
TOTAL 0 0 

SMALL AIRCRAFT 2 DEPAlPrr 



SMALL AIRCRAFT' MANPOWER 



LARGE AIRCRAFT MANPOWER 



DUPLICATE TASKS SMALL AIRCRAFT 



DUPLICATE TASKS LARGE AIRCRAFT I 



ANNUAL DPS 

IPS REQUIREMENTS SPAALL AIRCRAFT 



IPS REQUIREMENTS LARGE AIRCRAFT 



ATTACHMENT 9 

INTERIM PRODUCTION SUPPORT (IPS) COS SMAU/AIHCRAFT SCENAR1:O I 

(A) COMMAND . - 
REQUIREMENT DPSH HOURS MOVED 

0 
FY 97 77.24% 153,859 118,841 
FY 98 0% 0 0 
FY 99 0% 0 0 
FY 00 0% 0 0 -----...------ --------- ----- -------.----- 

77.24% 153,859 118,841 

(B) IPS HRS REQUIRED BY SITE 
1,381 

(C) TOTAL SURGE CAPABILITY 
SURGE CAPABLITY LOSING CENTER 
SURGE CAPABILITY GAINING CENTER 100.00% 

LOSING ALC 
SM/WR/SA $12.87 0.00% 

GAINING ALC: > OC-ALC $12.78 
00-ALC $14.70 
SA-ALC $11.90 
SM-ALC $14.61 
WR-ALC $12.97 
AGMC $12.87 

TOTALS 

SOURCE: FY 7118 REPORT ACTUAL EXPENSES 
HOURS REPORTED UNOFFICAUY 'ro FMM 
DATA RECEIVED FROM MR ED CHlRIST 

EXPENSE RATES - FY 94 
I 

OC 
00 
SA 
SM 
WR 
AGMC . 

$24.56 
$28.24 
$22.86 
$28.07 
$24.91 
$24.72 

1.041 
1.041 
1.041 
1.041 
1.041 
1.041 

$;!5.57 
$;!9.40 
$i!3.80 
$i!9.22 
$i!5.93 
$25.73 

$12.78 
$14.70 
$11.90 
$14.61 
$12.97 
$12.87 



ATTACHMENT 9 

INTERIM PRODUCTION SUPPORT (IPS) cos SMALL/AIRCRAFT SCENARIO 11 

(A) COMMAND . , 
REQUIREMENT . DPSH HOURS MOVED 

0 
FY 97 49.47% 153,859 76,114 
FY 98 0% 0 0 
FY 99 0% 0 0 
FY 00 0% 0 0 ------.------ --------- ----- --------.---- 

49.47% 153,859 76,114 

(B) IPS HRS REQUIRED BY SITE 
751 

(C) TOTAL SURGE CAPABILITY 
SURGE CAPABLITY LOSING CENTER 
SURGE CAPABILITY GAINING CENTER 

(D) ORGANIC HOURS/ORGANIC COSTS 
TOTAL REQUIREMENT 

LOSING ALC 
OO/WR/SA $12.87 0.00% 

3 
GAINING ALC: 

-- OC-ALC $12.78 
00-ALC $14.70 
SA-ALC $11.90 
SM-ALC $14.61 
WR-ALC $12.97 
AGMC $12.87 

TOTALS 

TOTAL ORGANIC COST $20,177 

EXPENSE RATES - FY 94 

00 $28.24 1.041 $;29.40 $14.70 
SA $22.86 1.041 $:23.80 $1:. .90 
SM $28.07 1.041 $:29.22 $lrL. 61 
WR $24.91 1.041 $:25.93 $I:!. 97 
AGMC $24.72 1.041 $:25.73 $I:!. 87 

SOURCE: FY 7118 REPORT ACTUAL EXPENISES 
HOURS REPORTED UNOFFICALLY TO FMM 
DATA RECEIVED FROM MR ED CB:RIST 



ATTACHMENT 9 

INTERIM PRODUCTION SUPPORT (IPS) COS LARGE/AIKCRAFT SCENARIO I 

(A) COMMAND 
REQUIREMENT DPSH HOURS MOVED 

(B) IPS HRS REQUIRED BY SITE 
44,026 

(C) TOTAL SURGE CAPABILITY 
SURGE CAPABLITY LOSING CENTER 

LOSING ALC 
SM/OO/OC/WR $12.87 0.00% 

> GAINING ALC: 
OC-ALC $12.78 
00-ALC $14.70 
SA-ALC $11.90 
SM-ALC $14.61 
WR-ALC $12.97 
AGMC $12.87 

TOTALS 

TOTAL ORGANIC COST $17,331 

4 

EXPENSE RATES - FY 94 

00 $28.24 1.041 $29.40 $14.70 
SA $22.86 1.041 $23.80 $11.90 
SM $28.07 1.041 $29.22 $14.61 
IWR $24.91 1.041 $25.93 $12.97 
AGMC $24.72 1.041 $25.73 $12.87 

SOURCE: FY 7118 REPORT ACTUAL EXPENSES 
HOURS REPORTED UNOFFICALLY TO FMM 
DATA RECEIVED FROM MR ED CHELIST 



ATTACHMENT 9 

. . 
REQUIREMENT DPSH HOURS IYOVED 

0 
FY 97 5 0 %  69$1,950 3 5 0 , ,  873 
FY 98 0% 0 0 
FY 99 0% 0 0 
FY 00 0% 0 0 -----.------- --------..----- ------- I - - - - -  

50.20% 69t:, 950 350,. 873 

(B) IPS HRS REQUIRED BY SITE 
97,919 

(C) TOTAL SURGE CAPABILITY 
SURGE CAPABLITY LOSING CENTER 
SURGE CAPABILITY GAINING CENTER 78.74% 

LOSING ALC 
AGMC $12.87 21.26% 20,818 $267,855 

J GAINING ALC: 
OC-ALC $12.78 
00-ALC $14.70 

I SA-ALC $11.90 
SM-ALC $14.61 
WR-ALC $12.97 
AOMC $12.87 

TOTALS 

TOTAL ORGANIC COST $285,767 

EXPENSE RATES - FY 94 

SOURCE: FY 7118 REPORT ACTUAL EXPENSES 
HOURS REPORTED UNOFFICALLY TO FMM 
DATA RECEIVED FROM MR ED CHRIST 



BENEFITS 



COBRA Model Output 



SCENARIlO NO. 1 
SMALL AIRCIRAFT (PCS) 

. 
Paint and Depaint Scenario #1 for Small Aircraft: 

Move Small Aircraft Paint and Depaint Operations to 00-ALC 



COBRA REALIGNMENT S M R Y  (COBRA v5.07) - Page 112 
Data As Of 15:Ol 01/18/1994, Report Created 14:37 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\lPPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

S t a r t i n g  Year : 1996 
F i n a l  Year : 1997 
ROI Year : Never 

NPV i n  2015(fK): 99,373 
1-Time Cost($K): 3,276 

Net  Costs (fK) Constant 
1996 ---- 

Mi Icon 0 
Person 285 
Overhd 6,152 
Moving 115 
M i s s i o  0 
Other  56 

Dol  l a r s  
1997 ---- 

0 
1,068 
6,212 
1,976 

0 
0 

TOTAL 6,609 9,256 6,225 6,225 6,225 

1996 1997 1998 1999 2000 ---- ---- ---- ---- ---- 
POSITIONS ELIMINATED 

O f f  0 0 0 0 0 
En l 0 0 0 0 0 
C iv  12 7 0 0 0 
TOT 12 7 0 0 0 

POSITIONS REALIGNED 
Off 0 0 0 0 0 
En I 0 0 0 0 0 
S t u  0 0 0 0 0 
C iv  3 TOT 

0 72 0 0 0 
0 72 0 0 0 

Summary: -------- I P a i n t  L Depaint  Scenar io 11 f o r  Small A i r c r a f t .  Move Smali A i C  Pa in t  

T o t a l  ----- 
0 

2,442 
36,176 

2,091 
0 

56 

T o t a l  ----- 

Beyond 
---..-- 

0 
;!72 

5,953 
0 
0 
0 

and Depaint  processes t o  00-ALC. 



COBRA REALIGNMENT S W R Y  (COl3RA v5.07) - Page 2/2 
Data  As O f  15:Ol 01/18/1994, Repor.: Crea ted  14:37 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 
S c e n a r i o  F i l e  : C:\PAINT\lPPCS.CBR 

I 
S t d  F c t r s  F i  l e  : C:\PAINT\TRC-PCS-SFF 

C o s t s  ( f K )  Cons tan t  D o l l a r s  
1996 1997 ---- ---- 

Mi [Con 0 0 
Person 558 1,771 
Overhd 6,174 6,335 
Mov ing  115 1,976 
M i s s i o  0 0 
O t h e r  56 0 

TOTAL 6,903 10,083 7,352 7,352 7,352 

Sav ings  (SK) Cons tan t  D o l l a r s  
1996 1997 ---- ---.. 

Mi I c o n  0 0 
Person  272 703 
Overhd 21 123 
Mov ing  0 0 
M i s s i o  0 0 
O t h e r  0 0 

TOTAL 293 826 1,127 1,127 1,127 

T o t a  1 ----- 

T o t a l  ----- 
0 

4,424 
1,205 

0 
0 
0 

Beyond 
---.--- 

Beyond 
---..-- 

0 
862 
2165 
0 
0 
0 



INPUT DATA REPORT (COBRA vS.07) 
Data As Of 15:Ol 01/18/1994, Report Created 14:37 03/03/1995 

Department :USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\lPPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN ONE - GENERAL SCENARIO INFORMATION 

Model Year One : FY 1996 

Model does Time-Phasing o f  Construction/Shutdown: Yes 

Base Name --------- 
Robins AFB, GA 
T inke r  AFB, OK 
H i l l  AFB, UT 
K e l l y  AFB, TX 
McCle l lan  AFB, CA 

St ra tegy:  --------- 
Rea l i gnment 
Rea l i gnment 
Rea li gnment 
Rea l i gnment 
Rea l i gnment 

Sunnnary: -------- 
P a f n t  & Depaint  Scenar io t l  f o r  Small A i r c r a f t .  Move Small I ~ / C  Pa in t  
and Depain t  processes t o  00-ALC. 

INPUT SCREEN TWO - DISTANCE TABLE 

From Base: ---------- 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
T inke r  AFB, OK 
T inke r  AFB, OK 
T inke r  AFB, OK 
Hi I L  AFB, UT 
Hi l L  AFB, UT 

: K e l l y A F B ,  TX 

To Base: 
- - - - - - - - 
T inker  AFB, OK 
H i  II AFB, UT 
K e l l y  AFB, TX 
McCLel Ian AFB, CA 
H i l l  AFB, UT 
K e l l y  AFB, TX 
McCle l lan  AFB, CA 
K e l l y  AFB, TX 
McCLe l Ian AFB, CA 
McCle l lan  AFB, CA 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom Robins AFB, GA t o  Hi  LI AFB, UT 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
Student Pos i t i ons :  
M i s s n  Eqpt  (tons): 
Suppt Eqpt ( tons) :  
Mi l i t a r y  L i g h t  Vehic les:  
Heavy/Special Vehic les:  

Transfers  f rom K e l l y  AFB, TX t o  H i l l  AFB, UT 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
S tudent  Pos i t i ons :  
Missn Eqpt ( tons) :  
Suppt Eqpt ( tons) :  
Mi l i t a r y  L i g h t  Vehic les:  
Heavy/Specia l Vehicles:  

Distance: --------- 



INPUT DATA REPORT (COBRA v5.07) - Page 2 
Data As Of 15:Ol 01/18/1994, Report Created 14:37 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\lPPCS.CBR 

' S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS-SFF 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  from McCle l lan  AFB, CA t o  H i l l  AFB, UT 

1996 1997 1998 1999 ---- ---- ---- ---- 
O f f i c e r  Pos i t i ons :  0 0 0 0 
E n l i s t e d  Pos i t i ons :  0 0 0 D 
C i v i l i a n  Pos i t i ons :  0 40 0 D 
S tudent  Pos i t i ons :  0 0 0 3 
Missn Eqpt ( tons) :  0 0 0 3 
Suppt Eqpt ( tons) :  0 0 0 3 
Mi li t a r y  L i g h t  Vehic les:  0 0 0 3 
Heavy/Special Vehic les:  0 0 0 3 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: Robins AFB, GA 

T o t a l  O f f i c e r  Employees: 
T o t a l  En l i s t e d  Employees: 
T o t a l  Student Employees: 
T o t a l  C i v i  l i a n  Employees: 
Mi l Fami l i e s  L i v i n g  On Base: 
C i v i l i a n s  Not W i l l i n g  To Move: 
O f f i c e r  Housing U n i t s  A v a i l :  
En l i s t e d  Housing U n i t s  Avai I: 
T o t a l  Base Faci 1.i t i e s  (KSF) : 
O f f i c e r  VHA ($/Month): 
E n l i s t e d  VHA ($/Month): 
Per Diem Rate ($/Day): 
F r e i g h t  Cost ($ /Ton/Mi le ) :  

Name: T inke r  AFB, OK 

Tota I O f f i c e r  Emp Loyees: 1,542 
Tota l E n l i s t e d  Employees: 6,607 
~ o t b  I Student Employees: 13 
T o t a l  C i v i l i a n  Employees: 12,610 
Mi l Fami l i e s  L i v i n g  On Base: 13.0% 
C i v i  l i a n s  Not W i l l i n g  To Move: 40.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  Avai I: 0 
T o t a l  Base Fac i l i t i es (KSF) :  14,872 
O f f i c e r  VHA ($/Month): 10 
E n l i s t e d  VHA ($/Month): 5 7 
Per Diem Rate ($/Day): 80 
F r e i g h t  Cost ($/Ton/Mi le ) :  1.40 

Name: H i l l  AFB, UT 

T o t a l  O f f i c e r  Employees: 84 1 
T o t a l  E n l i s t e d  Employees: 5,527 
T o t a l  Student Employees: 0 
T o t a l  C i v i  l i a n  Employees: 10,899 
Mi l Fami l i e s  L i v i n g  On Base: 36.0% 
C i v i l i a n s N o t  W i l l i n g  ToMove: 40.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  A v a i l :  0 
T o t a l  Base F a c i l i t i e s ( K S F ) :  12,829 
O f f i c e r  VHA ($/Month): 0 
En l i s t e d  VHA ($/Month) : 37 
Per Diem Rate ($/Day): 102 
F r e i g h t  Cost ($/Ton/Mile): 1.40 

RPMA Non-Payro l l ('bK/Year) : 
Communications (S KIYear) : 
BOS Non-Payrol l  ($#/Year): 
BOS Payro l  l (SK/Year): 
Fami l y Housing ( f  K,/Year) : 
Area Cost Factor:  
CHAMPUS In-Pat ($ / ' l i  s i t ) :  
CHAMPUS Out-Pat ($!Vis i t ) :  
CHAMPUS Shi f t  t o  Mt?di care:  
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  1n':ormation: 

RPMA Non-Payroll (!;K/Year): 
Connnunications (SK,'Year) : 
BOS Non-Payro l l ($E/Year) : 
BOS Payro l l ($K!Yenr) : 
Farni l y  Housing ($K,'Year): 
Area Cost Factor: 
CHAMPUS In-Pat ( $ / I t i s i t ) :  
CHAMPUS Out-Pat ($;Visit): 
CHAMPUS S h i f t  t o  Mtdicare:  
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payro l l ($K/Year) : 
Communications ($K/Year): 
BOS Non-Payrol l ($K/Year): 
BOS Payro l I ($K/Year) : 
Fami l y Housing ($ K/Year) : 
Area Cost Factor: 
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  Informat ion:  



INPUT DATA REPORT (COBRA v5.07) - Page 3 
Data As Of 15:Ol 01/18/1994, Report Created 14:37 03/03/1995 

Department : USAF 
Op t i on  Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\lPPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: K e l l y  AFB, TX 

T o t a l  O f f i c e r  Employees: 948 
T o t a l  E n l i s t e d  Employees: 4,082 
T o t a l  Student Employees: 0 
T o t a l  C i v i  l i a n  Employees: 16,490 
Mi l Fami l i e s  L i v i n g  On Base: 14.0% 
C i v i l i a n s  Not W i l l i n g  To Move: 40.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
En l i s t e d  Housing U n i t s  Avai 1: 0 
T o t a l  Base Faci  li ties(KSF):  15,208 
O f f i c e r  VHA ($/Month): 54 
E n l i s t e d  VHA ($/Month): 6 1 
Per Diem Rate ($/Day): 98 
F r e i g h t  Cost ($/Ton/Mi l e )  : 1.40 

Name: McClel  Ian AFB, CA 

T o t a l  O f f i c e r  Employees: 
T o t a l  En l i s t e d  Employees: 
T o t a l  Student Employees: 
T o t a l  C i v i l i a n  Employees: 
Mi l Fami l i e s  L i v i n g  On Base: 
C i v i  l i a n s  Not W i l l i n g  To Move: 
O f f i c e r  Housing U n i t s  A v a i l :  
E n l i s t e d  Housing U n i t s  A v a i l :  
T o t a l  Base F a c i l i t i e s ( K S F ) :  
O f f i c e r  VHA ($/Month) : 
E n l i s t e d  VHA ($/Month): 
Per Diem Rate ($/Day): 
F r e i g h t  Cost ($/Ton/Mi l e )  : 

4 

RPMA Non-Payrol l ($K/Year) : 
Comunicat ions  (JKiYesr): 
BOS Non-Payrol l  ($,:/Year): 
BOS Payro l l ($ K/Yet r )  : 
Fami l y Housing ( f  Kj'Year) : 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / l i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payrol l  ($K/Year): 
Communications ($K/Year): 
BOS Non-Payrol l  ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Family Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t )  : 
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Homeowner Assistance Program: 
Unique A c t i v i t y  Informat ion:  

N a q :  Robins AFB, GA 
1996 ---- 

1-Time Unique Cost (SK): 0 
1-Time Unique Save (SK):  0 
1-Time Moving Cost (JK): 0 
1-Time Moving Save ($K): 0 
Env Non-Mi \Con Reqd (SK) : 0 
A c t i v  Miss ion Cost (SK): 0 
A c t i v  Miss ion Save (SK): 0 
Mi sc Recur r ing  Cost($K): 1,225 
Misc Recur r ing  Save($K): 0 
Land (+Buy/-Sales) ($K) : 0 
Cons t ruc t i on  Schedule(%) : 0% 
Shutdown Schedule (%): 0% 
M i l t o n  Cost Avoidnc($K): 0 
Fam Housing Avoidnc($K): 0 
Procurement Avoidnc($K): 0 
CHAMPUS In-Pat ien ts /Yr :  0 
CHAMPUS Out-Pat ients/Yr:  0 
Fac i  l ShutDown(KSF) : 12 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

1,225 1,225 1,225 1,225 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 



INPUT DATA REPORT (COBRA v5.07) - Page 4 
Data As O f  15:Ol 01/18/1994, Report Created 14:37 33/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\lPPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: T inke r  AFB, OK 
1996 ---- 

]-Time Unique Cost (JK): 0 
I -Time Unique Save (SK): 0 
1-Time Moving Cost (SK): 0 
]-Time Moving Save (SK): 0 
Env Non-Mi Icon Reqd($ K) : 0 
A c t i v  M iss ion  Cost (SK): 0 
A c t i v  M iss ion  Save (SK): 0 
Mi sc Recur r ing  Cost (SK) : 0 
Misc Recur r ing  Save($K): 0 
Land (+Buy/-Sa l es )  (SK) : 0 
Cons t ruc t i on  Schedule(%) : 0% 
Shutdown Schedule (%): 0% 
Mi lCon Cost Avoidnc($K): 0 
Fam Housing Avoidnc($K): 0 
Procurement Avoidnc($K): 0 
CHAMPUS In -Pa t i en t s /Y r :  0 
CHAMPUS Out-Pat ients/Yr:  0 
F a c i l  ShutDown(KSF): 0 

Name: H i  l l AFB, UT 

1-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
]-Time Moving Cost (SK): 
1-Time Moving Save (SK): 
Env Non-Mi Icon Reqd ($K) : # A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save (SK): 
Misc Recur r ing  Cost (SK) : 
Misc Recur r ing  Save($K): 
L a d  (+Buy/-Sa l es )  (SK) : 
Con f t ruc t i on  Schedule(%): 
Shutdown Schedule (%): 
MilCon Cost Avoidnc($K): 
Fam Housing Avoidnc($K): 
Procurement Avoidnc(JK) : 
CHAMPUS In -Pa t i en t s /Y r :  
CHAMPUS Out -Pat ien ts /Yr :  
F a c i l  ShutDown(KSF): 

Name: Ke l l y AFB , TX 

]-Time Unique Cost (JK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (SK): 
1-Time Moving Save ($K) :  
Env Non-Mi Icon Reqd(S K) : 
A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save (SK): 
Mi sc Recur r ing  Cost (SK) : 
Misc  Recur r ing  Save($K): 
Land (+Buy/-Sa les)  (4K) : 
Const ruc t ion  Schedule(%): 
Shutdown Schedu l e  (%) : 
Mi Icon Cost Avoidnc($K) : 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K) : 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
Faci l ShutDown(KSF) : 

1997 1998 199') 2000 ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 O 0 
0 0 0 0 
0 0 O 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0% 0% 0% 05 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc  Fami l y  Housing St~utDown: 

199: 1998 199I1 2000 
---- - - - -  --- - ---- 

0 0 (1 0 
0 0 (1 0 
0 0 (1 0 
0 0 C' 0 
0 0 C 0 
0 0 C 0 
0 0 C 0 

4 ,544 4 , 5 4 4  4 ,544 4 ,544 
0 0 C 0 
0 0 0 0 
0'. 0'; 0% 0% 
0 '2 or, 0% 05 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
C' 0 0 0 

P e r c  F a m i l y  Housing ShutDown: 

1997 1998 1999 2000 
- - - -  - - - -  ---- ---- 

0 0 0 0 
C 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

7 4 7 4 7 4 7 4 
0 0 0 0 
0 0 0 0 
0% 0% O:k 0% 
0% 0% O:k 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami l y  Housing Sh~~tDown: 



INPUT DATA REPORT (COBRA v5.07) - Page 5 
Data As Of 15:Ol 01/18/1994, Report Created 14:37 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 

, Scenar io F i  l e  : C:\PAINT\lPPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: McCle l lan  AFB, CA 
1996 1997 1998 1999 2000 ---- ---- ---- ---- ---- 

1-Time Unique Cost (SK): 0 0 0 0 0 
1-Time Unique Save ($K): 0 0 0 0 0 
1-Time Moving Cost OK) :  0 0 0 0 0 
1-Time Moving Save (SK): 0 0 0 0 0 
Env Non-Mi Icon Reqd($K) : 0 0 0 0 0 
A c t i v  M iss ion  Cost (SK): 0 0 0 0 0 
A c t i v  M iss ion  Save (SK): 0 0 0 0 0 
Misc Recur r ing  Cost($K): 296 296 296 296 296 
Misc Recur r ing  Save($K): 0 0 0 0 0 
Land (+Buy/-Sa les)  (SK) : 0 0 0 0 0 
Cons t ruc t i on  Schedule(%): 0% 0% 0% 0's 0% 
Shutdown Schedule (%) : 04 0% 0% 0 k 05 
Mi Icon Cost Avoidnc($K) : 0 0 0 0 0 
Fam Housing Avoidnc(fK): 0 0 0 0 0 
Procurement Avoidnc ( f  K) : 0 0 0 0 0 
CHAMPUS In-Pat ien ts /Yr :  0 0 0 0 0 
CHAMPUS Out-Pat ients/Yr:  0 0 0 0 0 
Faci  l ShutDown(KSF) : 43 Perc Fami l y  Housing Sh~ltDown: 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: Robins AFB, GA 
1996 1997 1998 1999 2000 ---- ---- ---- ---- ---- 

O f f  Force S t ruc  Change: 0 0 0 0 0 
En l  Force S t ruc  Change: 0 0 0 0 0 
Civ Force S t ruc  Change: 0 0 0 0 0 

O) Stu Force S t ruc  Change: 0 0 0 0 0 
Off Scenar io Change: 0 0 0 0 0 
Enl Scenar io Change: 0 0 0 0 0 
Civ Scenar io Change: -4 - 2 0 0 0 
Off 'Change(No Sa l Save) : 0 0 0 0 0 
En l 'Change (No Sa l Save) : 0 0 0 0 0 
Civ Change(No Sa l  Save): 0 0 0 0 0 
Caretakers - Mi l i t a r y :  0 0 0 0 0 
t a re take rs  - C i v i l i a n :  0 0 0 0 0 

Yame: H i  l l AFB, U7 

J f f  Force S t ruc  Change: 
Enl Force S t ruc  Change: 
Ziv Force S t ruc  Change: 
j t u  Force S t ruc  Change: 
Off Scenar io Change: 
!n l Scenar io Change: 
I:iv Scenar io Change: 
O f f  Change(No Sa l  Save): 
i fn l  Change(No Sa l Save): 
I:iv Change(No Sa l Save): 
Caretakers - Mi li t a r y :  
Caretakers - C i v i  l i a n :  



INPUT DATA REPORT (COBRA v5.07) - Page 6 
Data As Of 15:Ol 01/18/1994, Report Created 14:37 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\lPPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN SIX - BASE PERSONNEL INFOWTION 

Name: K e l l y  AFB, TX 
1996 1997 1998 1995' 2000 2001 ---- ---- ---- ---- ---- ---- 

O f f  Force St ruc  Change: 0 0 0 C 0 0 
En l Force S t ruc  Change: 0 0 0 C 0 0 
Civ  Force S t ruc  Change: 0 0 0 0 0 0 
Stu  Force S t ruc  Change: 0 0 0 0 0 0 
O f f  Scenar io Change: 0 0 0 0 0 0 
Enl Scenar io Change: 0 0 0 0 0 0 
Civ  Scenar io  Change: - 1 - 1 0 0 0 0 
O f f  Change(No Sa l  Save): 0 0 0 0 0 0 
Enl Change(No Sa l  Save): 0 0 0 0 0 0 
Civ  Change(No Sa l  Save): 0 0 0 0 0 0 
Caretakers - M i l i t a r y :  0 0 0 0 0 0 
Caretakers - C i v i l i a n :  0 0 0 0 0 0 

Name: McCle l lan  AFB, CA 

O f f  Force S t ruc  Change: 
Enl  Force St ruc  Change: 
C iv  Force S t ruc  Change: 
Stu  Force St ruc  Change: 
Of f  Scenar io Change: 
Enl  Scenar io Change: 
C iv  Scenar io Change: 
Off Change(No Sat Save): 
Enl Change(No Sa l  Save): 
C iv  Change(No Sat Save): 
Caretakers - Mi l i t a r y :  '3 Caretakers - C i v i  l i a n :  

STANDARD FACTORS SCREEN ONE - PERSONNEL 

Percent O f f i c e r s  Marr ied :  76.80% Civ Ea r l y  R e t i r e  Pay Factor:  9.00% 
Per ten t  E n l i s t e d  Marr ied:  66.90% P r i o r i t v  Placement Service:  60.004 
E n l i s t e d  Housing Mi lCon: 80.00% 
O f f i c e r  Salary($/Year) :  78,668.00 
Off BAQ w i t h  Dependents($): 7,073.00 
E n l i s t e d  Salary($/Year) :  36,148.00 
En l BAQ w i t h  Dependents($) : 5,162.00 
Avg Unemploy Cost($/Week): 174.00 
Unemployment E l i g i b i l i t y ( W e e k s ) :  18 
C i v i l i a n  Salary($/Year) :  45,372.00 
C i v i  l i a n  Turnover Rate: 2.00% 
C i v i l i a n  E a r l y  R e t i r e  Rate: 0.00% 
C i v i  l i a n  Regular R e t i r e  Rate: 0.00% 
C i v i l i a n  RIF Pay Factor:  39.006 
SF F i l e  Desc: PCS - PAINT TRC 

STANDARD FACTORS SCREEN TWO - FACILITIES 

RPMA B u i l d i n g  SF Cost Index: 1.00 
BOS Index (RPMA vs popu la t ion) :  1.00 

( I n d i c e s  a r e  used as exponents) 
'rogram Management Factor:  10.00% 
Caretaker  Admi n(SF/Care) : 162.00 
Iqothba 1 l Cost ($/SF) : 1.25 
11vg Bache lor  Quarters(SF) : 256.00 
rivg Fami l y Quarters (SF) : 1.320.00 
r\PPDET. RPT I n f l a t i o n  Rates: 
1996: 2.60% 1997: 2.80% 1998: 2.804 

PPS ~ c t i o n s  Invo lv i r ig  PCS: 50.00% 
C i v i l i a n  PCS Costs ( f ) :  28,800.00 
C i v i l i a n  New H i r e  Ccst($): 4,000.00 
Nat Median Home Pr ice($) :  114,600.00 
Home Sale Reimburse Rate: 10.00% 
Max Home Sa l e  Reimburs ( S )  : 22,385.00 
Home Purch Reimburse Rate: 5.00% 
Max Home Purch Reimburs($): 11,191.00 
C i v i l i a n  Homeowning Rate: 64.00% 
HAP Home Value Reimburse Rate: 22.905 
HAP Homeowner Receiv ing Rate: 5.00% 
RSE Home Value Reimburse Rate: 0.00% 
RSE Homeowner Receiv ing Rate: 0.00% 

Rehab vs. New MilCon Cost: 
I n f o  Management Account: 
MilCon Design Rate: 
Mi Icon SIOH Rate: 
M i  Icon Contingency Plan Rate: 
Mi Icon S i t e  Prepara t ion  Rate: 
Discount Rate f o r  NP1/.RPT/ROI: 
I n f l a t i o n  Rate f o r  NIyV.RPT/ROI: 



INPUT DATA REPORT (COBRA v5.07) - Page 7 
Data As Of 15:Ol 01/18/1994, Report Created 14:37 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS , Scenario F i  l e  : C:\PAINT\lPPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRC-PCS-SFF 

STANDARD FACTORS SCREEN THREE - TRANSPORTATION 

Mater ia l /Ass igned Person(Lb): 710 
HHG Per O f f  Fami l y  (Lb): 15,000.00 
HHG Per En l  Family (Lb):  9,000.00 
HHG Per M i l  S i n g l e  (Lb): 8,400.00 
HHG Per C i v i  l i a n  (Lb): 18,000.00 
T o t a l  HHG Cost ($/100Lb): 35.00 
A i r  Transpor t  ($/Pass Mi le ) :  0.20 
Mi sc Exp ( f  /Di r e c t  Employ) : 700.00 

Equip Pack & Crate(f /Ton):  284.00 
Mi I L i g h t  Vehicle(!;/Mi l e ) :  0.43 
Heavy/Spec Veh ic le ($ /Mi le ) :  1.40 
POV Reimbursement(!;/Mi le )  : 0.18 
Avg Mi l Tour Length (Years) : 4.10 
Rout ine PCS($ /Pers,'Tour) : 6,437.00 
One-T imeOf fPCSCc~st ($) :  9,142.00 
One-Time En l PCS Cost ($) : 5,761 .OO 

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION 

Category UM -------- - - 
H o r i z o n t a l  (sy) 
Wa te r f ron t  
A i r  Operat ions 

(LF) 
(SF) 

Operat iona l 
A d m i n i s t r a t i v e  

(SF) 
(SF) 

School B u i l d i n g s  (SF) 
Maintenance Shops 
Bachelor Quar ters  

(SF) 
(SF) 

Fami l y Quar ters  (SF) 
Covered Storage 
D i n i n g  F a c i l i t i e s  

(SF) 
(SF) 

Recreat ion  Faci  l i t i e s  (SF) 
Communications Faci l (SF) 
Shipyard Maintenance (SF) 
RDT & E F a c i l i t i e s  (SF) 
POL Storage ..;..a Annnuni t i o n  Storage 

(EL) 
(SF) 

Medical  F a c i l i t i e s  (SF) 
Envi ronmenta l ( 1 

"w 

Category UM -------- - - s /UM ---- 
Opt iona l  Category P ( ) 
Opt iona l  Category I2 ( ) 
Opt iona l  Category C ( ) 
Opt iona l  Category C ( ) 
Opt iona l  Category E ( ) 
Opt iona l  Category F ( ) 
Opt iona l  Category G ( ) 
Opt iona l  Category H ( ) 
O p t i o n a l C a t e g o r y I  ( ) 
Opt iona l  Category J ( ) 
Opt iona l  Category K ( ) 
Opt iona l  Category L  ( ) 
Opt iona l  Category M ( ) 
Opt iona l  Category N ( ) 
Opt iona l  Category 0  ( ) 
Opt iona l  Category P ( ) 
Opt iona l  Category Q ( ) 
Opt iona l  Category R ( ) 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA 6 . 0 7 )  - Page 1/3 
Data As Of 15:Ol 01/18/1994, Report Created 14:37 03/03/199! 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\lPPCS.CBR 
Std F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

ONE-TIME COSTS ----- ($K)- - - - -  
CONSTRUCTION 
MI LCON 
Fam Housing 
Land Purch 

om 
C I V  SALARY 

Civ  RIF 
C iv  R e t i r e  

C I V  MOVING 
Per Diem 
POV Mi les  
Home Purch 
HHG 
Mi sc 
House Hunt 
PPS 
RITA 

FREIGHT 
Packing 
F r e i g h t  
Veh ic les  
D r i v i n g  

Unernp l o p e n t  
OTHER 

Program Plan 
Shutdown 
New H i r e  
1-Time Move 

MIL PERSONNEL 
.,& MIL MOVING 

Per Diem 
POV Mi les  

T o t a l  ----- 

HHG 
Mi sc 

O T ~ E R  
E l i m  PCS 

OTHER 
HAP / RSE 
Environmental  
I n f o  Manage 
1-Time Other 

TOTAL ONE-TIME 



TOTAL APPROPRIATIONS DETAIL REPORl (COBRA v5.07) - Page 2/3 
Data  As O f  15:Ol 01/18/1994, Repor t  Crea ted  14:37 03/03/199! 

Department  : USAF 
O p t i o n  Package : PAINT TRC -,PCS 
S c e n a r i o  F i l e  : C:\PAINT\lPPCS.CBR 

' 
S t d  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

RECURRINGCOSTS ----- O K ) - - - - -  
FAM HOUSE OPS 
OhM 

RPMA 
BOS 
Unique Opera t  
C i v  S a l a r y  
CHAMPUS 
C a r e t a k e r  

M I L  PERSONNEL 
O f f  S a l a r y  
En1 S a l a r y  
House A l l o w  

OTHER 
M i s s i o n  
M i s c  Recur 
Unique O t h e r  

TOTAL RECUR 

T o t a l  ----- 
0 

Beyond ------ 
0 

TOTAL COST 6,903 10,083 7,352 7 ,2852 7,352 7.35; 

ONE-TIME SAVES ----- ($K)----- 

CONSTRUCTION 
MI  LCON 
Fam Housing 

ow 
1-Time Move 

MIL PERSONNEL 
Mi I Mov ing  

OTHER 

- 3 Land Sa les  
Env i  ronrnenta I 
1-Time O t h e r  

TOTAL ONE-TIME 

REC~RRINGSAVES ----- (f  K)----- 

FAM HOUSE OPS 
om 

RPMA 
80s 
Unique Operat  
C i v  S a l a r y  
CHAHPUS 

MIL PERSONNEL 
O f f  S a l a r y  
En 1 S a l a r y  
House A l l o w  

OTHER 
Procurement 
M i s s i o n  
M i s c  Recur 
Unique O t h e r  

TOTAL RECUR 

Tota  1 ----- 
0 

TOTAL SAVINGS 293 826 1,127 1,127 1,127 1,127 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA 6 . 0 7 )  - Page 3/3 
Data  As O f  15:Ol 01/18/1994, Repor t  Crea ted  14:37 03/03/199E 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 

, S c e n a r i o  F i  l e  : C:\PAINT\lPPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

ONE-TIME NET ----- ( S  K)  ----- 
CONSTRUCTION 

M I  LCON 
Fam Housing 

om 
C i v  R e t i r / R I F  
C i v  Moving 
O t h e r  

MIL  PERSONNEL 
Mi  I Moving 

OTHER 
HAP / RSE 
Env i ronmenta l  
I n f o  Manage 
1-Time O t h e r  
Land 

TOTAL ONE-TIME 

T o t a l  ----- 

RECURRING NET ----- ( S  K) ----- 
FAM HOUSE OPS 
om 

RPMA 
BOS 
Un ique  Opera t  
C a r e t a k e r  
C i v  S a l a r y  

CHAMPUS 
M I L  PERSONNEL 

Mi  1 Sa l a r y  
House A l l o w  

0,ER 
Procurement 

T o t a l  Beyond ----- ------ 
0 0 

M i s s i o n  .I M i s c  Recur 
Un lque  O t h e r  

TOTAL RECUR 

TOTAL NET COST 6,609 9,256 6,225 6.225 6,225 6,225 



TOTAL PERSONNEL IMPACT REPORT (COBRA v5.07) 
Data As O f  15:Ol 01/18/1994, Report Created 14:37 03/03/1995 

Department : USAF 
Opt ion  Package' : PAINT TRC - PCS 

: Scenar io F i l e  : C:\PAINT\lPPCS.CBR 
S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

Rate ---- 
CIVILIAN POSITIONS REALIGNING OUT 

E a r l y  Ret i rement* 0.00% 
Regular Ret i rement* 0.00% 
C i v i  l i a n  Turnover* 2.00% 
Civs  Not Moving (RIFs)*+ 
C i v i  l i a n s  Moving ( t h e  remainder)  
C i v i  l i a n  P o s i t i o n s  A v a i l a b l e  

CIVILIAN POSITIONS ELIMINATED 
Ear t y  Ret i rement 0.00% 
Regular Ret i rement 0.001 
C i v i  l i a n  Turnover 2.001 
Civs  Not Moving (RIFs)*+ 
P r i o r i t y  Placement# 60.00% 
C i v i  l i a n s  Avai l a b l e  t o  Move 
C i v i  l i a n s  Moving 
C i v i  l i a n  RIFs ( t h e  remainder) 

CIVILIAN POSITIONS REALIGNING IN  
C i v i l i a n s  Moving 
New C i v i l i a n s  H i red  
Other  C i v i l i a n  Add i t i ons  

T o t a l  ----- 
72 
0 
0 
1 

29 
4 2 
30 

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0 
TOTAL CIVILIAN RIFS 5 3 2 0 0 0 0 3 7  
TOTAL CIVILIAN PRIORITY PLACEMENTS# 7 4 0 0 0 0 11 
TOTAL CIVILIAN NEW HIRES 17 38 0 0 0 0 55 

E a r l y  Ret i rements,  Regular Ret i rements,  C i v i l i a n  Turnover, and C i v i l i a n s  Not 

'\ W i l l i n g  t o  Move a r e  n o t  app l i cab le  f o r  moves under f i f t y  mi les .  

+ The Percentage o f  C i v i l i a n s  Not W i l l i n g  t o  Move (Vo luntary  RIFs) va r i es  from 
base t o  base. 

i ~ b t  a l l  P r i o r i t y  Placements i n v o l v e  a Permanent Change o f  S ta t ion .  The ra t ;?  
of PPS placements i n v o l v i n g  a PCS i s  50.00% 



SCENARIO NO. 2 
SMALL AIRCRAFT (PCS) 

Paint and Depaint Scenarial#2 for Small Aircraft: 
Move Small Aircraft Paint Operations to SM-PiLC 

Move Small Aircraft Depaint to SM-ALC and WILALC 



COBRA REALIGNMENT S W R Y  (COBRA v5.07) - Page 1/2 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 03/03/199! 

Department : USAF 
Op t ion  Package : PAINT TRC - PCS 
Scenario F i l e  : C:\PAINT\ZPPCS.CBR 
S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

S t a r t i n g  Year : 1996 
F i n a l  Year : 1997 
ROI Year : Never 

NPV i n  2015($K): 101,679 
1-Tine Cost($K) : 2,024 

Net Costs (SK) Constant D o l l a r s  
1996 1997 1998 1999 2000 ---- ---- ---- ---- ---- 

M i  Icon 0 0 0 0 0 
Person 308 879 544 544 544 
Overhd 6,068 6,086 5,879 5,879 5,879 
Mov i ng 115 1,221 0 0 0 
M iss io  4 9 49 49 4 9 49 
Other 11 0 0 0 0 

TOTAL 6,551 8,235 6,473 6,473 6,473 

1996 1997 1998 1999 ---- 2000 ---- ---- ---- ---- 
POSITIONS ELIMINATED 

O f f  0 0 0 0 0 
En l 0 0 0 0 0 
C iv  8 4 0 0 0 
TOT 8 4 0 0 0 

POSITIONS REALIGNED 
O f f  0 0 0 0 0 
En 1 0 0 0 0 0 
S tu  0 0 0 0 0 

0 38 0 0 0 
0 38 0 0 0 

To ta l  ----- 
0 

3,365 
35,671 

1,336 
294 

11 

Beyond ------ 

To ta l  ----- 

f!"""lri 
Pa ih t  6 Depaint Scenario #2 f o r  Small A i r c r a f t .  Move Small A/C Pa in t  
processes t o  SM-ALC, and move Depaint t o  SM-ALC and WR-ALC. 



COBRA REALIGNMENT S W R Y  (COBRA v5.07) - Page 2/2 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 03/03/'1995 

Department : USAF 
Opt ton Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\ZPPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

Costs (SK) Constant D o l l a r s  
1996 1997 ---- ---- 

Mi Icon 0 0 
Person 489 1,333 
Overhd 6,092 6,207 
Moving 115 1,221 
M i s s i o  4 9 4 9 
Other  11 0 

TOTAL 6,756 8,809 7,244 7,244 

Savings (SK) Constant 
1996 ---- 

Mi Icon 0 
Person 181 
Overhd 24 
Moving 0 
M i s s i o  0 
Other  0 

TOTAL 205 575 7  7 1 7 7 1  

T o t a l  ----- 

Tota 1 ----- 
0 

2,813 
1,052 

0 
0 
0 

Beyond ------ 

Beyond ------ 
0 



TOTAL PERSONNEL IMPACT REPORT (COBRA ~5.07:) 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 

: Scenario F i  l e  : C:\PAINT\2PPCS.CBR 
Std  F c t r s  Ft  \e : C:\PAINT\TRC-PCS.SFF 

Rate ---- 
CIVILIAN POSITIONS REALIGNING OUT 

E a r l y  Ret i rement* 0.00% 
Regular Ret i rement* 0.00% 
C i v i  l i a n  Turnover* 2.00% 
Civs  Not  Moving (RIFs)*+ 
C i v i  l i a n s  Moving ( t h e  remainder) 
C i v i  l i a n  P o s i t i o n s  A v a i l a b l e  

CIVILIAN POSITIONS ELIMINATED 
E a r l y  Ret i rement 0.003 
Regular Ret i rement 0.003 
C i v i  l i a n  Turnover 2.004 
Civs  Not Moving (RIFs)*+ 
P r i o r i t y  Placement# 60.00% 
C i v i  I i a n s  Avai l a b l e  t o  Move 
C i v i l i a n s  Moving 
C i v i  l i a n  RIFs ( t h e  remainder)  

To ta l  ----- 
38 
0 
0 
0 
15 
23 
15 

CIVILIAN POSITIONS REALIGNING IN  0 3 8 0 0 0 0 3 8  
C i v i  l i a n s  Moving 0 2 3 0 0 0 0 2 3  
New C i v i l i a n s  H i red  0 1 5  0 0 0  0 15 
Other  C i v i l i a n  Add i t i ons  1 6 8 0 0 0 0 2 4  

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0 
TOTAL CIVILIAN RIFS 3 1 6  0 0 0  0 19 
TOTAL CIVILIAN PRIORITY PLACEMENTS# 5 3 0 0 0 0 8 
TOTAL CIVILIAN NEW HIRES 16 23 0 0 0 0 39 

E a r l y  Ret i rements,  Regular Ret i rements,  C i v i  l i a n  Turnover, and C i v i  l i a n s  Not - W i  l l i n g  t o  Move a re  n o t  app l i cab le  f o r  moves under f i f t y  mi les. 

+ The Percentage o f  C i v i  l i a n s  Not W i  l l i n g  t o  Move (Vo luntary  RIFs) va r i es  from 
base t o  base. 

# ~ b t  a l l  P r i o r i t y  Placements i nvo l ve  a Permanent Change of S ta t i on .  The r a t e  
of  PPS placements i n v o l v i n g  a PCS i s  50.00% 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 1/3 
Da ta  As O f  15:Ol 01/18/1994, Report. Crea ted  17:47 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 
S c e n a r i o  F i l e  : C:\PAINT\2PPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

T o t a  l ----- ONE-TIME COSTS ----- ($K)----- 

CONSTRUCTION 
M I  LCON 
Fam Hous ing  
Land Purch  

08M 
CIV SALARY 

C i v  R IF  
C i v  R e t i r e  

CIV MOVING 
P e r  Diem 
POV Mi l e s  
Home Purch  
HHG 
M i  s c  
House Hunt  
PPS 
RITA 

FREIGHT 
P a c k i n g  
F r e i g h t  
V e h i c l e s  
D r i v i n g  

Unemp loyment  
OTHER 

Program P l a n  
Shutdown 
New H i  r e  
1-Time Move 

M I L  PERSONNEL 

s ";Ly:P 
POV M i  l e s  

OTHER 
E l i m  PCS 0 0 0 

OTHER 
HAP / RSE 0 0 0 
E n v i r o n m e n t a l  0 0 0 
I n f o  Manage 0 0 0 
I - T i m e  O t h e r  11 0 0 

TOTAL ONE-TIME 277 1.747 0 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 2/3 
Data  As Of 15:Ol 01/18/1994, Report: Created 17:47 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 
S c e n a r i o  F i l e  : C:\PAINT\ZPPCS.CBR ' 
S t d  F c t r s  F i  l e  : C:\PAINT\TRC-PCS-SFF 

RECURRINGCOSTS ----- ($K)--- - -  
FAM HOUSE OPS 
O W  

RPMA 
BOS 
Un ique  Opera t  
C i v  S a l a r y  
CHAMPUS 
C a r e t a  k e r  

MIL  PERSONNEL 
O f f  S a l a r y  
E n l  S a l a r y  
House A l low 

OTHER 
M i s s i o n  
Misc  Recur 
Un ique  O t h e r  

TOTAL RECUR 

T o t a l  Beyond ----- ----.-- 
0 0 

TOTAL COST 6,756 8,809 7,244 7,2,14 7,244 7,244 

ONE-TIME SAVES ----- ($K)----- 

CONSTRUCTION 
MI  LCON 
Fam Hous ing  

0 W 
1-Time Move 

MIL PERSONNEL 
Mi I Moving 

OTHER 
) Land S a l e s  

Env i ronmenta l  

Tota 1 ----- 

I -T ime O t h e r  
TOTAL ONE-TIME 

REC~RRI NGSAVES ----- ($ K) ----- 
FAM HOUSE OPS 
3w 

RF'MA 
BOS 
Unique Opera t  
C i v  S a l a r y  
CHAMPUS 

IMIL PERSONNEL 
O f f  S a l a r y  
En1 S a l a r y  
House AL Low 

OTHER 
Procurement 
M i s s i o n  
Misc  Recur 
Unique O t h e r  

'TOTAL RECUR 

T o t a l  Beyond ----- ------ 
0 0 

'-OTAL SAVINGS 205 575 771 77:L 771 771 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 3/3 
Data  As Of 15:Ol 01/18/1994, Repor-t Crea ted  17:47 03/03/199i  

Department  : USAF 
O p t i o n  Package : PAINT TRC - PFS 
S c e n a r i o  F i l e  : C:\PAINT\ZPPCS.CBR 

I 
S t d  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

ONE-TIME NET ----- ($K)- - - - -  

CONSTRUCTION 
M I  LCON 
Fam Housing 

ow 
C i v  R e t i r / R I F  
C i v  Moving 
O t h e r  

MIL  PERSONNEL 
Mi I Moving 

OTHER 
HAP / RSE 
Env i  ronmenta l 
I n f o  Manage 
1-Time O t h e r  
Land 

TOTAL ONE-TIME 

Tota  1 ----- 

RECURRING NET ----- ($K)----- 
FAM HOUSE OPS 
om 

RPMA 
00s 
Unique Operat  
C a r e t a k e r  
C i v  S a l a r y  

CHAMPUS 
MIL PERSONNEL 

M i  I S a l a r y  
House A l l o w  

OTHER 
Procurement 
M i s s i o n  -I Misc Recur 
Un'ique O t h e r  

TOTAL RECUR 

T o t a l  ----- 
0 

TOTAL NET COST 6,551 8,235 6,473 6,4i13 6,473 6,473 



INPUT DATA REPORT (COBRA v5.07) 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 Cl3/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 

i Scenario F i  l e  : C:\PAINT\ZPPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN ONE - GENERAL SCENARIO INFORMATION 

Model Year One : FY 1996 

Model does Time-Phasing o f  Construction/Shutdown: Yes 

Base Name --------- 
Robins AFB, GA 
T inke r  AFB, OK 
H i  I 1  AFB, UT 
K e l l y  AFB, TX 
McC le l l an  AFB, CA 

Strategy: --------- 
Real i gnrnent 
Rea l i gnment 
Rea l i gnment 
Realignment 
Rea l i gnment 

Summary: -------- 
P a i n t  & Depa in t  Scenar io 1 2  f o r  Small A i r c r a f t .  Move Small A / C  Pa in t  
processes t o  SM-ALC, and move Depaint  t o  SM-ALC and WR-ALC. 

INPUT SCREEN TWO - DISTANCE TABLE 

From Base: ---------- 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
T inke r  AFB, OK 
T inke r  AFB, OK 
T inke r  AFB, OK 
H i  I 1  AFB, UT 

i H i l l A F B , U T  
K e l l y  AFB, TX 

To Base: 

T inker  AFB, OK 
H i  l l AFE!. UT 
K e l l y  AFB, TX 
McClel Ian AFB, CA 
Hi  I1 AFB, UT 
K e l l y  AF6, TX 
McClet lan AFB, CA 
K e l l y  AFB, TX 
McClel lan AFB,  C A  
McClel lan AFB, C A  

INPUT SCREEN THREE - MOVEMENT TABLE 

Trahsfers  f rom Robins AFB, GA t o  McClel Ian AFB, C A  

1996 1997 1998 1999 ---- ---- - - - -  ---- 
O f f i c e r  Pos i t i ons :  0 0 0 0 
E n l i s t e d  Pos i t i ons :  0 0 0 0 
C i v i l i a n  Pos i t i ons :  0 13 0 0 
Student Pos i t i ons :  0 0 0 0 
M i s s n  Eqpt ( tons) :  0 0 0 0 
Suppt Eqpt ( t ons ) :  0 0 0 0 
M i  li t a r y  L i g h t  Vehic les:  0 0 0 0 
Heavy/Special Vehic les:  0 0 0 0 

Transfers  f rom H i l l  AFB, UT t o  McClel lan AFB, C A  

1996 1997 ---- ---- 
O f f i c e r  Pos i t i ons :  0 0 
E n l i s t e d  Pos i t i ons :  0 0 
C i v i  l i a n  Pos i t i ons :  0 17 
Student Pos i t i ons :  0 0 
Missn Eqpt ( tons) :  0 0 
Suppt Eqpt ( tons) :  0 0 
Mi l i t a r y  L i g h t  Vehic les:  0 0 
Heavy/Special Vehic les:  0 0 

Distance: --------- 



INPUT DATA REPORT (COBRA v5.07) - Page 2 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS , Scenar io F i  l e  : C:\PAINT\ZPPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom K e l l y  AFB, TX t o  McCle l lan  AFB, CA 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
Student Pos i t i ons :  
Missn Eqpt ( tons) :  
Suppt Eqpt ( t ons ) :  
M i l i t a r y  L i g h t  Veh ic les :  
Heavy/Special Veh ic les :  

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: Robins AFB, GA 

T o t a l  O f f i c e r  Employees: 1,349 
T o t a l  E n l i s t e d  Employees: 5,917 
T o t a l  Student Employees: 0 
T o t a l  C i v i l i a n  Employees: 11,976 
Mi l Fami l i e s  L i v i n g  On Base: 46.0% 
C i v i l i a n s  Not W i l l i n g  ToMove: 40.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  Ava i l :  0 
T o t a l  Base Faci  l i t i e s ( K S F ) :  11,844 
O f f i c e r  VHA ($/Month): 2 
E n l i s t e d  VHA ($/Month): 4 1 
Per Diem Rate ($/Day): 77 

5 F r e i g h t  Cost ($/Ton/Mi le) :  1.40 

Name: T inke r  AFB, OK 

T o t a l  O f f i c e r  Employees: 
T o t a l  E n l i s t e d  Employees: 
T o t a l  Student Employees: 
T o t a l  C i v i  l i a n  Employees: 
Mi l Fami l i e s  L i v i n g  On Base: 
C i v i l i a n s  Not W i  l l i n g  To Move: 
O f f i c e r  Housing U n i t s  A v a i l :  
E n l i s t e d  Housing U n i t s  Ava i l :  
T o t a l  Base Faci l i t i es (KSF) :  
O f f i c e r  VHA ($ /Month) :  
E n l i s t e d  VHA ($/Month): 
Per Diem Rate ($/Day): 
F r e i g h t  Cost ($/Ton/Mile): 

Name: H i l l  AFB, UT 

T o t a l  O f f i c e r  Employees: 84 1 
T o t a l  E n l i s t e d  Employees: 5,527 
T o t a l  Student Employees: 0 
T o t a l  C i v i  l i a n  Employees: 10,899 
H i  l Fami l i e s  L i v i n g  On Base: 36.0% 
C i v i l i a n s N o t  W i l l i n g  ToMove: 40.0% 
O f f i c e r  Housing U n i t s  Avai I: 0 
E n l i s t e d  Housing U n i t s  Avai 1: 0 
T o t a l  Base Faci  l i t i es (KSF) :  12,829 
O f f i c e r  VHA ($/Month) : 0 
E n l i s t e d  VHA ($/Month): 3 7 
Per Diem Rate ($/Day): 102 
F r e i g h t  Cost ($/Ton/Mile): 1.40 

RPMA Non-Payrol l  ($K/Year): 
Communications ($K/Year): 
BOS Non-Payrol l  ($K/Year): 
80s Payro l l ($K/Year) : 
Family Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payroll ($K/Year): 
Communications ($K/Year): 
BOS Non-Payroll ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Fami l y Housing ($K/Year) : 
Area Cost Factor: 
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t )  : 
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payrol l  ($K/Year): 
Communications ($K/Year) : 
BOS Non-Payroll ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Family Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ($/Vi  s i t )  : 
CHAMPUS Out-Pat ( $ / V i s i t )  : 
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  



INPUT DATA REPORT (COBRA v5.07) - Page 3 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 C13/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\ZPPCS.CBR 
Std F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: K e l l y  AFB, TX 

To ta l  O f f i c e r  Employees: 948 
T o t a l  E n l i s t e d  Employees: 4,082 
T o t a l  Student Employees: 0 
T o t a l  C i v i  l i a n  Employees: 16,490 
Mi l Fami l i e s  L i v i n g  On Base: 14.0% 
C i v i  l i a n s  Not W i  l l i n g  To Move: 40.0% 
O f f i c e r  Housing U n i t s  A v a i l :  0 
E n l i s t e d  Housing U n i t s  A v a i l :  0 
T o t a l B a s e F a c i l i t i e s ( K S F ) :  15,208 
O f f i c e r  VHA ($/Month): 54 
En l i s t e d  VHA ($ /Month) : 61  
Per Diem Rate ($/Day): 98 
F r e i g h t  Cost ($/Ton/Mi le) :  1.40 

Name: McCle l lan  AFB, CA 

T o t a l  O f f i c e r  Employees: 
T o t a l  E n l i s t e d  Employees: 
T o t a l  Student Employees: 
T o t a l  C i v i l i a n  Employees: 
Mi l Fami l i e s  L i v i n g  On Base: 
C i v i l i a n s  Not W i l l i n g  To Move: 
O f f i c e r  Housing U n i t s  A v a i l :  
E n l i s t e d  Housing U n i t s  A v a i l :  
T o t a l  Base Faci  l i t i e s ( K S F )  : 
O f f i c e r  VHA ($/Month): 
En l i s t e d  VHA ($/Month): 
Per Diem Rate ($/Day): 

8 F r e i g h t  Cost ($/Ton/Mi le )  : 

RPMA Non-Payrol l (JK/Year): 
Co~municat ions  (SKiYear) : 
BOS Non-Payro l l ( f  k./Year) : 
BOS P a y r o l l  (SK/Yesr): 
Fami l y  Housing (SKt'Year) : 
Area Cost Factor :  
CHAMPUS In-Pat ( $ / \ i s i t ) :  
CHAMPUS Out-Pat ( f i V i s i  t )  : 
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payrol l ( f  K/Year) : 
Communications ($K/Year): 
BOS Non-Payroll ($K/Year): 
BOS Payro l  l ($K/Year) : 
Family Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t )  : 
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

.m INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: Robins AFB. GA 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

1-Time Unique Cost ($K): 
1-Time Unique Save ($K): 
1-Time Moving Cost (SK): 
1-Time Moving Save (SK): 
Env Non-MilCon Reqd($K): 
A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save (fK): 
M i  sc Recur r ing  Cost ($ K) : 
Misc Recur r ing  Save($K): 
Land (+Buy/-Sa les)  (JK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%) :  
Mi [Con Cost Avoidnc($K): 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K): 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
Faci  l ShutDown(KSF) : 

1997 1998 1999 2000 
---- ---- ---- ---- 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

287 287 287 287 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 



INPUT DATA REPORT (COBRA v5.07) - Page 4 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 03/03/1995 

Department : USAF 
Opt ion  Package : PAlNT TRC - PCS 
Scenar io F i l e  : C:\PAINT\2PPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: T inke r  AFB, OK 

1-Time Unlque Cost ($K): 
1-Time Unique Save (SK): 
1-Time Moving Cost (SK): 
1-Time Moving Save ( S K I :  
Env Non-Mi Icon Reqd($ K) : 
A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save ($K): 
Mi sc Recur r ing  Cost (SK) : 
Misc Recur r ing  Save($K): 
Land (+Buy/-Sa les) ($K) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule ( a ) :  
H i  Icon Cost Avoidnc($ K) : 
Fam Housing Avoidnc($K): 
Procurement Avoidnc(SK): 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
Faci l ShutDown(KSF) : 

Name: H i l l  AFB, UT 
1996 --- - 

1-Time Unique Cost (SK): 0 
1-Time Unique Save (SK): 0 
1-Time Moving Cost ($K): 0 
1-Time Moving Save (SK): 0 

- Env Non-Mi Icon Reqd($K) : 0 
A c t i v  M iss ion  Cost (SK): 0 
A c t i v  M iss ion  Save (SK): 0 
Misc Recur r ing  Cost($K) : 367 
Misc Recur r ing  Save(fK): 0 
Land (+Buy/-Sa les)  (SK)  : 0 
Cons t ruc t i on  Schedule(%): 0% 
Shutdown Schedule (%) : 0% 
MilCon Cost Avoidnc($K): 0 
Fam Hour i  ng Avoi dnc ($ K) : 0 
Procurement Avoidnc(SK): 0 
CHAMPUS In-Pat ien ts /Yr :  0 
CHAMPUS Out-Pat ients/Yr:  0 
Faci 1 ShutDown(KSF) : 4 2 

Name: K e l l y  AFB, TX 
1996 ---- 

1-Time Unique Cost ($K): 0 
1-Time Unique Save ($K): 0 
1-Time Moving Cost (SK): 0 
1-Time Moving Save ($K): 0 
Env Non-MilCon Reqd(SK): 0 
4 c t i v  M iss ion  Cost (SK): 49 
4 c t i v  Miss ion Save (fK): 0 
M i  sc Recur r ing  Cost (SK) : 0 
Misc Recur r ing  Save($K): 0 
Land (+Buy/-Sa les)  ( f  K) : 0 
Const ruc t ion  Schedu le(%) : 0% 
Shutdown Schedule (%): 0% 
Y i  Icon Cost Avoidnc($K) : 0 
Fam Housing Avoidnc($K): 0 
Procurement Avoidnc($K): 0 
CHAMPUS In-Pat ien ts /Yr :  0 
CHAMPUS Out-Pat ients/Yr:  0 
Faci l ShutDown(KSF) : 48 

1997 1998 19951 2000 ---- ---- ---- ---- 
0 0 C 0 
0 0 C 0 
0 0 C 0 
0 0 C 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0% 0% 05 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

367 367 36 7 367 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 03; v4 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami 1 y Housing Shr tDown: 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

4 9 49 4 9 49 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami l y  Housing Shu9own: 



INPUT DATA REPORT (COBRA v5.07) - Page 5 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\ZPPCS.CBR 

4 . S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: McCle l lan  AFB, CA 

1-Time Unique Cost (JK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (JK): 
1-Time Moving Save (SK): 
Env Non-Mi Icon Reqd($K): 
A c t i v  M iss ion  Cost (JK): 
A c t i v  M iss ion  Save (JK): 
Misc Recur r ing  Cost($K):  
Misc Recur r ing  Save($K): 
Land (+Buy/-sales) (SK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%):  
Mi Icon Cost Avoidnc($K) : 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K): 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
F a c i l  ShutDown(KSF): 

1997 1998 199!3 2000 ---- ---- ---.. ---- 
0 0 O 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 O 0 
0 0 O 0 

5,399 5,399 5,399 5,399 
0 0 O 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami l y  Housing StlutDown: 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: Robins AFB, GA 
1996 1997 1998 19911 2000 ---- ---- ---- ---- 

O f f  Force S t ruc  Change: 0 0 0 0 0 
En1 Force S t ruc  Change: 0 0 0 0 0 
C iv  Force S t ruc  Change: 0 0 0 0 0 

) Stu  Force S t i u c  Change: 0 0 0 0 0 
O f f  Scenar io Change: 0 0 0 0 0 
En 1 Scenar io Change: 0 0 0 0 0 
Civ  Scenar io Change: - 1 0 0 0 0 
Off, Change(No Sa 1 Save) : 0 0 0 (I 0 
En1 Change(No Sa l  Save): 0 0 0 (1 0 
Civ  Change(No Sa l  Save): 0 0 0 (1 0 
Caretakers - Mi 1 i t a r y :  0 0 0 0 0 
Caretakers - C i v i l i a n :  0 0 0 0 0 

Name: H i l l  AFB, UT 

O f f  Force St ruc  Change: 
Enl Force St ruc  Change: 
C iv  Force St ruc  Change: 
Stu  Force S t ruc  Change: 
O f f  Scenar io Change: 
En1 Scenar io Change: 
C iv  Scenar io Change: 
O f f  Change(No Sa l  Save): 
En l  Change(No Sa l  Save): 
C iv  Change(No S a l  Save): 
Caretakers - M i l i t a r y :  
Caretakers - C i v i  l i an :  



INPUT DATA REPORT (COBRA v5.07)  - Page 6 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\ZPPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRC-PCS-SFF 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: K e l l y  AFB, TX 
1996 1997 1998 199!l 2000 2001. ---- ---- ---- ---.. ---- ---- 

O f f  Force S t ruc  Change: 0 0 0 0 0 0 
Enl  Force S t ruc  Change: 0 0 0 0 0 0 
C i v  Force St ruc  Change: 0 0 0 0 0 0 
Stu Force S t ruc  Change: 0 0 0 (1 0 0 
O f f  Scenar io Change: 0 0 0 0 0 0 
En 1 Scenar io Change: 0 0 0 C. 0 0 
Civ  Scenar io Change: -2 -1 0 C 0 0 
O f f  Change(No Sa l Save): 0 0 0 C 0 0 
En\ Change(No Sa l  Save): 0 0 0 C 0 0 
Civ  Change(No Sa l  Save): 0 0 0 C 0 0 
Caretakers - Mi l i t a r y :  0 0 0 a 0 0 
Caretakers - C i v i  l i a n :  0 0 0 0 0 0 

Name: McClel  l an  AFB, CA 
1996 1997 1998 1999 ---- ---- ---- ---- 

O f f  Force St ruc  Change: 0 0 0 0 
En1 Force St ruc  Change: 0 0 0 0 
Civ  Force S t ruc  Change: 0 0 0 0 
Stu  Force St ruc  Change: 0 Cl 0 0 
O f f  Scenar io Change: 0 0 0 0 
En l Scenario Change: 0 0 0 0 
Civ  Scenar io Change: 16 8 0 0 
O f f  Change(No Sa l  Save): 0 0 0 0 
Enl Change(No Sa l  Save): 0 0 0 0 
Civ  Change(No Sa l  Save): 0 0 0 0 
Caretakers - Mi l i t a r y :  0 0 0 0 

3 C a r e t a k e r s - C i v i l i a n :  0 0 0 0 

m STANDARD FACTORS SCREEN ONE - PERSONNEL 

Percent O f f i c e r s  Marr ied :  76.80% 
Per ten t  En L i s ted  Marr ied:  66.90% 
E n l i s t e d  Housing Mi Icon: 80.005; 
O f f i c e r  Sa la ry  ($/Year) : 78,668.00 
Off  BAQ w i t h  Dependents($): 7,073.00 
En l i s t e d  Sa lary  ($/Year)  : 36,148.00 
Enl BAQ w i t h  Dependents($): 5,162.00 
Avg Unemploy Cost($/Week): 174.00 
Unemployment E l i g i b i  l i ty(Weeks):  18 
C i v i l i a n  Salary($/Year) :  45,372.00 
C i v i  l i a n  Turnover Rate: 2.00% 
C i v i l i a n  E a r l y  R e t i r e  Rate: 0.00% 
C i v i  l i a n  Regular R e t i r e  Rate: 0.00% 
C i v i l i a n  RIF Pay Factor:  39.00% 
SF F i l e  Desc: PCS - PAINT TRC 

STANDARD FACTORS SCREEN TWO - FACILITIES 

RPMA B u i l d i n g  SF Cost Index: 1.00 
BOS Index (RPMA vs popu la t ion) :  1.00 

( I nd i ces  a r e  used as exponents) 
Program Management Factor:  10.00% 
Caretaker Admi n (SF/Care) : 162.00 
Mothba l l  Cost ($/SF): 1.25 
Avg Bachelor Quarters(SF): 256.00 
Avg Fami l y Quarters(SF) : 1,320.00 
APPDET.RPT I n f l a t i o n  Rates: 
1996: 2.60% 1997: 2.80% 1998: 2.80% 

C i v  Ea r l y  R e t i r e  Pa1/ Factor:  9.00% 
P r i o r i t y  Placement Service:  60.00% 
PPS Act ions I n v o i v i ~ ~ g  PCS: 50.00% 
C i v i l i a n  PCS Costs if): 28,800.00 
C i v i l i a n  New H i r e  Cost($): 4,000.00 
Net H e d ~ a n  Home Pr ice($) :  114,600.00 
home Sale Reimburse Rate: 10.00% 
Max Home Sale Reimburs(f) :  22,385.00 
Home Purch Reimburse Rate: 5.00% 
Max Home Purch Reimtlurs($): 11,191.00 
C i v i  l i a n  Homeowning Rate: 64.00% 
HAP Home Value Reimturse Rate: 22.90% 
HAP Homeowner Receik ing Rate: 5.00% 
RSE Home Value Reimburse Rate: 0.00% 
RSE Homeowner Receiv ing Rate: 0.00% 

Rehab vs. New MilCon Cost: 
I n f o  Management Account: 
MilCon Design Rate: 
Mi Icon SIOH Rate: 
Mi Icon Contingency Plan Rate: 
Mi Icon S i t e  Prepara t ion  Rate: 
Discount Rate f o r  NPV.RPT/ROI: 
I n f l a t i o n  Rate f o r  NPV.RPT/ROI: 



INPUT DATA REPORT (COBRA v5.07) - Page 7 
Data As Of 15:Ol 01/18/1994, Report Created 17:47 C13/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 

. Scenar io F i  l e  : C:\PAINT\ZPPCS.CBR 
' S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

STANDARD FACTORS SCREEN THREE - TRANSPORTATION 

Ma te r i  a l /Ass i gned Person (Lb) : 7 10 
HHG Per O f f  Family (Lb): 15,000.00 
HHG Per Enl  Family (Lb): 9,000.00 
H H G P e r M i l S i n g l e ( L b ) :  8,400.00 
HHG Per C i v i  l i a n  (Lb): 18,000.00 
T o t a l  HHG Cost ($/100Lb): 35.00 
A i r  Transpor t  ( f  /Pass M i  l e )  : 0.20 
Misc Exp ( $ / D i r e c t  Employ): 700.00 

Equip Pack b Crate($/Ton):  284.00 
Mi l L i g h t  Vehic le($/Mi le ) :  0.43 
Heavy/Spec Vehic le($/Mi le )  : 1.40 
POV Reimbursement ( f  /Mi l e )  : 0.18 
Avg M i l  Tour Length (Years): 4.10 
Rout ine PCS(f/Pers/Tour) : 6,437.00 
One-Time O f f  PCS Cost($) : 9,142.00 
One-Time Enl PCS Cost($):  5,761.00 

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION 

Category UM -------- - - f /UM ---- 
H o r i z o n t a l  (sy) 0 
Wa te r f ron t  (LF) 0 
A i r  Operat ions (SF) 0 
Operat iona l  (SF) 0 
A d m i n i s t r a t i v e  (SF) 0 
School B u i l d i n g s  (SF) 0 
Maintenance Shops (SF) 0 
Bachelor Quar ters  (SF) 0 
Fami l y Quar ters  (SF) 0 
Covered Storage (SF) 0 
D i n i n g  F a c i l i t i e s  (SF) 0 
Recreat ion  Faci l i t i e s  (SF) 0 
Communications Faci  l (SF) 0 
Shipyard Maintenance (SF) 0 
RDT & E Faci L i t i e s  (SF) 0 
POL Storage (BL) 0 

, Ammunition Storage (SF) 0 
Medical  F a c i l i t i e s  (SF) 0 
Envi ronmenta I ( 1 0 

rn 

Category UM -------- - - f /UM ---- 
Opt ions l Category A ( ) 0 
Op t i ona l  Category B ( ) 0 
Opt iona l  Category C ( ) 0 
Opt iona l  Category D ( ) 0 
Op t i ona l  Category E ( ) 0 
Opt iona l  Category F ( ) 0 
Op t i ona l  Category G ( ) 0 
Opt iona l  Category H ( ) 0 
Op t i ona l  Category I ( ) 0 
Opt iona l  Category J ( ) 0 
Opt iona l  Category K ( ) 0 
O p t i o n a l C a t e g o r y L  ( ) 0 
Opt iona l  Category M ( ) 0 
Opt iona l  Category N ( ) 0 
Opt iona l  Category 0 ( ) 0 
Op t i ona l  Category P ( ) 0 
Opt iona l  Category Q ( ) 0 
Opt iona l  Category R ( ) 0 



SCENARIO NO. 3 
LARGE A1RC:RAFT (PCS) 

i 
Paint and Depaint Scenario #1 for Large Aircraft: 

-m Realign Large Aircraft Paint and Depaint Operations at OC-ALC, 
SA-ALC and WR-ALC 



COBRA REALIGNMENT S W R Y  (COE,W\ v5.07) - Page 1/2 
Data As Of 15:Ol 01/18/1994, Report Created 19:15 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\JLlPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

S t a r t i n g  Year : 1999 
F i n a l  Year : 2000 
ROI Year : Never 

NPV i n  2018($K) : 87,176 
1-Time Cost($K): 16,905 

Net Costs ($K) Constant D o l l a r s  
1999 2000 ---- ---- 

Mi Icon 0 0 
Person 121 171 
Overhd 7,677 7,669 
Mov i ng 374 2,320 
M i s s i o  0 0 
Other  -19,588 0 

TOTAL -11,415 10,160 6,575 6,575 6,575 

1999 2000 2001 2002 2003 --- - ---- ---- ---- ---- 
POSITIONS ELIMINATED 

O f f  0 0 0 0 0 
En l 0 0 0 0 0 
C iv  39 20 0 0 0 
TOT 39 20 0 0 0 

POSITIONS REALIGNED 
O f f  0 0 0 0 0 
En l 0 0 0 0 0 
Stu  0 0 0 0 0 

0 7 0 0 0 0 
0 70 0 0 0 

T o t a l  ----- 
0 

-3,156 
45,093 

2,695 
0 

-19,588 

25,044 

T o t a l  ----- 

0 
0 

59 
59 

0 
0 
0 

70 
70 

Beyond ------ 
0 

-862 
7,437 

0 
0 
0 

6,575 

SCENARIO t3:SCENARIO F1 f o r  Large A / C  Pa in t  & Depaint. 
Rea l ign  P a i n t  & Depaint  workloads a t  OC-ALC,SA-ALC, and WR-A1.C. 



COBRA REALIGNMENT S W R Y  (COBRA v5.07) - Page 2/2 
Data  As O f  15:Ol 01/18/1994, Repor t  Crea ted  19:15 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 
S c e n a r i o  F i l e  : C:\PASNT\3LlPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

Cos ts  (SK) Constan t  D o l l a r s  
1999 2000 ---- ---- 

Mi I c o n  0 0 
Person 1,006 2,394 
Overhd 7,743 7,859 
Mov i ng 374 2,320 
M i s s i o  0 0 
O t h e r  12,756 0 

TOTAL 21,880 12,573 9,578 9,578 

Sav ings  ($K) Constan t  D o l  l a r s  
1999 2000 ---- ---- 

Mi I c o n  0 0 
Person 885 2,223 
Overhd 66 190 
Mov i ng 0 0 
M i s s i o  0 0 
O t h e r  32,344 0 

TOTAL 33.295 2,413 3,003 3,003 

T o t a l  ----- 
0 

10,660 
46,654 
2,695 

0 
12,756 

Tota  I ----- 
0 

13,816 
1,561 

0 
0 

32,344 

Beyond ------ 
0 

1,815 
7,763 

0 
0 
0 



TOTAL PERSONNEL IMPACT REPORT (COBRA v5.07 
Data As Of 15:Ol 01/18/1994, Report Created 19:15 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\3LlPCS.CBR 
Std F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

Rate ---- 
CIVILIAN POSITIONS REALIGNING OUT 

E a r l y  Ret i rement* 0.00% 
Regular Ret i rement* 0.00% 
C i v i  l i a n  Turnover* 2.00% 
C ivs  Not Moving (RIFs)*+ 
C i v i  l i a n s  Moving ( t h e  remainder) 
C i v i l i a n  Pos i t i ons  A v a i l a b l e  

CIVILIAN POSITIONS ELIMINATED 
E a r l y  Ret i rement 0.00% 
Regu l a r  Ret i rement 0.00% 
C i  v i  l i an Turnover 2.00% 
C ivs  Not Moving (RIFs)*+ 
P r i o r i t y  Placement# 60.00% 
C i v i  i i a n s  Avai l a b l e  t o  Move 
C i v i l i a n s  Moving 
C i v i  l i a n  RIFs ( t h e  remainder) 

T o t a l  ----- 
7 0 

0. 
0 
1 

2 7 
4 2 
28 

CIVILIAN POSITIONS REALIGNING IN 0 7 0 0 0 0 0 7 0  
C i v i  l i a n s  Moving 0 4 2 0 0 0 0 4 2  
New C i v i  l i a n s  H i red  0 2 8 0 0 0 0 2 8  
Other  C i v i l i a n  Add i t i ons  26 1 4  0 0 0 0 40 

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0 
TOTAL CIVILIAN RIFS 1 5  35 0 0 0 0 50 
T O T A L C I V I L I A N P R I O R I T Y P L A C E M E N T S l  24 12 0 0 0 0 36 
TOTAL CIVILIAN NEW HIRES 26 42 0 0 0 0 68 

* E a r l y  Ret i rements,  Regular Ret i rements,  C i v i l i a n  Turnover, and C i v i l i a n s  Not 

) W i l l i n g  t o  Move a r e  not  app l i cab le  f o r  moves under f i f t y  mi les .  

+ The Percentage o f  C i v i  l i a n s  Not W i  l l i n g  t o  Move (Vo luntary  RIFs) va r i es  from 

base to  base-  

f Nbt a l l  P r i o r i t y  Placements i n v o l v e  a Permanent Change o f  S ta t i on .  The r a t e  
o f  PPS placements i n v o l v i n g  a PCS is 50.001 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 1/3 
Data As O f  15:Ol 01/18/1994, Report  Crea ted  19:15 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 

, S c e n a r i o  F i  le : C:\PAINT\3LlPCS.CBR 
S t d  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

ONE-TIME COSTS ----- ($K)----- 
CONSTRUCTION 

MI  LCON 
Fam Hous ing  
Land Purch  

om 
CIV SALARY 

C i v  RIF 
C i v  R e t i r e  

CIV MOVING 
Per  Diem 
POV Mi  les  
Home Purch  
HHG 
Mi sc  
House Hunt  
PPS 
RITA 

FREIGHT 
Pack ing  
F r e i g h t  
V e h i c l e s  
D r i v i n g  

Unemployment 
OTHER 

Program P l a n  
Shutdown 
New H i  r e  
1-Time Move 

MIL PERSONNEL 
MIL  MOVING 

Per  Diem 
POV Mi l e s  

T o t a l  ----- 

E l i m  PCS 0 0 0 
OTHER 

HAP / RSE 0 0 0 
Env i ronmenta l  0 0 0 
I n f o  Manage 0 0 0 
1-Time Other  12,756 0 0 

TOTAL ONE-TIME 13,591 3,313 0 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 2/3 
Data  As O f  15:01 01/18/1994, Repor t  Crea ted  19:15 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 
S c e n a r i o  F i l e  : C:\PAINT\3LlPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

RECURRINGCOSTS ----- (SK)----- 

FAM HOUSE OPS 
om 

R PMA 
BOS 
Unique Opera t  
C i v  S a l a r y  
CHAMPUS 
C a r e t a k e r  

MIL PERSONNEL 
O f f  S a l a r y  
E n l  S a l a r y  
House A l l o w  

OTHER 
M i s s i o n  
Misc  Recur 
Unique O t h e r  

TOTAL RECUR 

T o t a l  ----- 
0 

Beyond ------ 
0 

TOTAL COST 21,880 12,573 9,578 9,578 9,578 9,578 

ONE-TIME SAVES ----- (SK) ----- 
CONSTRUCTION 

MI  LCON 
Fam Hous ing  
0 W 

I -T ime Move 
MIL PERSONNEL 
Mi l Moving 

OTHER 
Land Sa l e s  
Env i  ronmenta l 

T o t a l  ----- 

I - T i m e  O t h e r  
TOTAL ONE-TIME 

RECURRINGSAVES ----- ($K) ----- 
FAM HOUSE OPS 
D M  

RPMA 
00s 
Unique Opera t  
C i v  S a l a r y  
CHAMPUS 

N I L  PERSONNEL 
O f f  S a l a r y  
E n l  S a l a r y  
House A l l o w  

3THER 
Procurement 
M i s s i o n  
M i s c  Recur 
Unique O t h e r  

TOTAL RECUR 

T o t a l  ----- 
0 

Beyond ------ 
0 

TOTAL SAVINGS 33,295 2,413 3,003 3,003 3,003 3,003 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 3/3 
D a t a  As Of  15:Ol 01/18/1994, Repor-t Crea ted  19:15 03 /03 /199 i  

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 
S c e n a r i o  F i l e  : C:\PAINT\3LlPC$.CBR 

' 
S t d  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

ONE-TIME NET ----- ($K)----- 
CONSTRUCTION 

M I  LCON 
Fam Hous ing  

om 
C i v  R e t i r / R I F  
C i v  Mov ing  
O t h e r  

M I L  PERSONNEL 
M i  l Mov ing  

OTHER 
HAP / RSE 
E n v i r o n m e n t a l  
I n f o  Manage 
1-Time O t h e r  
Land 

TOTAL ONE-TIME 

T o t a  \ ----- 

RECURRING NET ----- ( S  K)  ----- 
FAM HOUSE OPS 
O&M 

RPMA 
BOS 
U n i q u e  O p e r a t  
C a r e t a k e r  
C i v  S a l a r y  

CHAMPUS 
M I L  PERSONNEL 

M i  l S a l a r y  
House A l l o w  

OTHER 
Procurement  
M i s s i o n  
M i s c  Recur 
Un ique  O t h e r  

TOTAL RECUR 

T o t a l  B e y ( ~ n d  ----- ---,--- 

0 0 

TOTAL NET COST 



INPUT DATA REPORT (COBRA v5.07) 
Data As O f  15:01 01/18/1994, Report Created 19:15 03/03/1995 

Department :USAF 
Opt ion  Package : PAINT TRC - PCS 

, Scenar io F i l e  : C:\PAINT\3LlPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRC-PCS-SFF 

INPUT SCREEN ONE - GENERAL SCENARIO INFORMATION 

Model Year One : FY 1999 

Model does Tine-Phasing o f  Construction/Shutdown: Yes 

Base Name St ra tegy:  --------- --------- 
Robins AFB, GA Rea l i gnment 
T inke r  AFB, OK Realignment 
H i  II AFB, UT Rea l ignment 
K e l l y  AFB, TX Rea l ignment 
McCle l lan  AFB, CA Realignment 

Summary: -------- 
SCENARIO 13:SCENARIO t1 f o r  Large A / C  Pa in t  & Depaint. 
Rea l ign  P a i n t  & Depaint  workloads a t  OC-ALC,SA-ALC, and WR-ALC. 

INPUT SCREEN TWO - DISTANCE TABLE 

From Base: 

Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
T inke r  AFB, OK 
T inke r  AFB, OK 
T inke r  AFB, OK 
H i l l  AFB, UT 
H i l l  AFB, UT 
K e l l y  AFB, TX 

To Base: -------- 
T inker  AFB, OK 
Hi II AFB, UT 
K e l l y  AFB, TX 
McClel Ian AFB, C A  
Hi  II AFB, UT 
K e l l y  AFB, TX 
McClel lan  AFB, CA 
K e l l y  AFB, TX 
McClel l a n  AFB, C A  
McClel lan AFB, CA 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom T inker  AFB, OK t o  Robins AFB, GA 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
Student Pos i t i ons :  
Missn E q p t  ( t o n s ) :  
Suppt Eqpt ( tons) :  
Mi l i t a r y  L i g h t  Vehic les:  
Heavy/Specia l Vehicles:  

Transfers  f rom H i l l  AFB, UT t o  Robins AFB, GA 

3 f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i l i a n  Pos i t i ons :  
Student Pos i t i ons :  
Yissn Eqpt ( tons) :  
Suppt Eqpt ( tons) :  
Mi l i t a r y  L i g h t  Vehicles: 
Yeavy/Special Vehic les:  

Distance: --------- 
929 mi 

2,006 m i  
1,038 mi 
2,570 mi 
1,151 m i  

488 mi 
1,641 mi 
1,363 mi 

671 mi 
1,733 m i  



/ 

INPUT DATA REPORT (COBRA v5.07) - Page 2 
Data As Of 15:Dl 01/18/1994, Report Created 19:15 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\3LlPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom McCle l lan  AFB, CA t o  Robins AFB, GA 

1999 2000 2001 2002 2003 ---- ---- ---- ---- ---- 
O f f i c e r  Pos i t i ons :  0 0 0 0 0 
E n l i s t e d  Pos i t i ons :  0 0 0 0 0 
C i v i  l i a n  Pos i t i ons :  0 7 0 0 0 
Student Pos i t i ons :  0 0 0 0 0 
Missn Eqpt ( tons) :  0 0 0 0 0 
Suppt Eqpt ( t ons ) :  0 0 0 0 0 
Mi l i t a r y  L i g h t  Vehic les:  0 0 0 0 0 
Heavy/Special Vehic les:  0 0 0 0 0 

Transfers  f rom T inke r  AFB, OK t o  K e l l y  AFB, TX 

1999 ---- 
O f f i c e r  Pos i t i ons :  0 
E n l i s t e d  Pos i t i ons :  0 
C i v i  l i a n  Pos i t i ons :  0 
Student Pos i t i ons :  0 
Missn Eqpt ( tons) :  0 
Suppt Eqpt ( tons) :  0 
M i l i t a r y  L i g h t  Vehic les:  0 
Heavy/Special Vehic les:  0 

Transfers  f rom McCle l lan  AFB, CA t o  K e l l y  AFB, TX 

1999 ---- 
i 3 f f i c e r  Pos i t i ons :  0 

E n l i s t e d  Pos i t i ons :  0 
Z i v i  l i a n  Pos i t i ons :  0 
Student Pos i t i ons :  0 
IMisqn Eqpt ( t ons ) :  0 
juppt Eqpt ( tons) :  0 
I4i l i t a r y  L i g h t  Vehic les:  0 
Iieavy/Specia l Vehicles:  0 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Iiame: Robins AFB, GA 

' ro ta t  O f f i c e r  Employees: 
'rota 1 E n l i s t e d  Employees: 
"ota 1 Student Employees: 
" o t a l  C i v i  l i a n  Employees: 
Mi I Fami l i e s  L i v i n g  On Base: 
C i v i  I i a n s  Not W i  I l i n g  To Move: 
O f f i c e r  Housing U n i t s  Avai I: 
I n l i s t e d  Housing U n i t s  Ava i l :  
l o t a  l Base Faci  l i t i es (KSF)  : 
C l f  f i c e r  VHA ($ /Month) : 
E n l i s t e d  VHA ($/Month): 
Fer  Diem Rate ($/Day): 
F r e i g h t  Cost ($/Ton/Mi le ) :  

RPMA Non-Payro l l ($K,lYear) : 
Comunicat ions  (f  K/Yaar) : 
BOS Non-Pa yro  l l ( S  K/'lear) : 
BOS P a y r o l l  ($K/Year:l: 
Fami l y  Housing ($K/Yf!ar) : 
Area Cost Factor:  
CHAMPUS In-Pat  ($/Vi !;i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t )  : 
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  Informat ion:  



INPUT DATA REPORT (COBRA v5.07) - Page 3 
Data As Of 15:Ol 01/18/1994, Report Created 19:15 C3/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\3LlPCS.CBR 
Std  F c t r s  F i l e  : C:\PAlNT\TRC-PCS-SFF 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: T inke r  AFB, OK 

T o t a l  O f f i c e r  Employees: 1,542 
T o t a l  E n l i s t e d  Employees: 6,607 
T o t a l  Student Employees: 13 
T o t a l  C i v i l i a n  Employees: 12,610 
Mi l Fami l i e s  L i v i n g  On Base: 13.0% 
C i v i l i a n s  Not W i l l i n g  To Move: 40.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  Ava i l :  0 
T o t a l  Base Faci  l i t i es (KSF) :  14,872 
O f f i c e r  VHA ($/Month): 10 
En l i s t e d  VHA ($/Month) : 5 7 
Per Diem 'Rate ($/Day) : 80 
F r e i g h t  Cost ($/Ton/Mile): 1.40 

Name: H i l l  AFB, U7 

T o t a l  O f f i c e r  Employees: 
T o t a l  E n l i s t e d  Employees: 
T o t a l  Student Employees: 
T o t a l  C i v i l i a n  Employees: 
Mi l Fami l i e s  L i v i n g  On Base: 
C i v i  l i a n s  Not W i  l l i n g  To Move: 
O f f i c e r  Housing U n i t s  Ava i l :  
E n l i s t e d  Housing U n i t s  Ava i l :  
T o t a l  Base Fac i l i t i es (KSF) :  
O f f i c e r  VHA ($/Month) : 
E n l i s t e d  VHA ($/Month) : 
Per Diem Rate ($/Day) : 3 F r e i g h t  Cost ($ /Ton/Mi l e )  : 

Name: K e l l y  AFB, TX 

T o t b l  O f f i c e r  Employees: 948 
T o t a l  E n l i s t e d  Employees: 4,082 
T o t a l  Student Employees: 0 
T o t a l  C i v i l i a n  Employees: 16,490 
Mi l Fami l i e s  L i v i n g  On Base: 14.0% 
C i v i  l i a n s  Not W i  l l i n g  To Move: 40.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  A v a i l :  0 
T o t a l  Base Faci  l i t i es (KSF) :  15,208 
O f f i c e r  VHA ($/Month): 54 
E n l i s t e d  VHA ($/Month): 6 1 
Per Diem Rate ($/Day): 98 
F r e i g h t  Cost ($/Ton/Mi le ) :  1.40 

Name: McCle l lan  AFB, CA 

T o t a l  O f f i c e r  Employees: 507 
T o t a l  E n l i s t e d  Employees: 2,722 
T o t a l  Student Employees: 0 
T o t a l  C i v i  l i a n  Employees: 9,621 
Mi l Fami l i e s  L i v i n g  On Base: 8.6% 
C i v i l i a n s  Not W i l l i n g  To Move: 40.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  Ava i l :  0 
T o t a l  Base Fac i l i t i es (KSF) :  12,725 
O f f i c e r  VHA ($/Month) : 200 
En l i s t e d  VHA ($/Month) : 180 
Per Diem Rate ($/Day): 105 
F re igh t  Cost ($ /Ton/Mi l e )  : 1.40 

RPMA Non-Payroll ($K/Year): 
Communications ($K/Year) : 
BOS Non-Payrol l ($K/Year): 
BOS Payrol  l ($K/Year) : 
Family Housing ($K/Year): 
Area Cost Factor: 
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payroll ($K/Year): 
Communications ($K/Year): 
BOS Non-Payroll ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Fami l y Housing ($K/Year) : 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payroll ($K/Year): 
Communications ($K/Year): 
BOS Non-Payro l l ($K/Year) : 
BOS P a y r o l l  ($K/Year): 
Fami l y  Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t )  : 
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payroll ($K/Year): 
Communications ($K/Year) : 
BOS Non-Payroll ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Fami l y  Housing ($K/ lear)  : 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t )  : 
CHAMPUS Out-Pat ( $ / / i s i t ) :  
CHAMPUS S h i f t  t o  Metiicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  



INPUT DATA REPORT (COBRA v5.07) - Page 4 
Data As Of 15:Ol 01/18/1994, Report Created 19:15 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\3LlPCS.CBR 

! 
S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: Robins AFB, GA 

1-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (SK): 
1-Time Moving Save (SK): 
Env Non-MilCon Reqd(SK): 
A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save (SK): 
Mi sc Recur r ing  Cost($K): 
Misc Recur r ing  Save($K): 
Land (+Buy/-Sa l es )  (SK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%) : 
MilCon Cost Avoidnc($K): 
Fam Housing Avoidnc($K): 
Procurement Avoidnc ($K) : 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
Faci l ShutDown(KSF) : 

Name: T inke r  AFB, OK 

1-Time Unique Cost (JK): 
1-Time Unique Save ($K): 
1-Tine Moving Cost (JK) : 
1-Time Moving Save ($K): 
Env Non-Mi lCon Reqd (JK) : 

'b A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save (JK): 
Misc Recur r ing  Cost($K): 
Mi sc Recur r ing  Save($K) : 
Land (+Buy/-% les) ($K) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%): 
Mi [Con Cost Avoidnc($K) : 
Fa. Housing Avoidnc($K): 
Procurement Avoidnc(SK): 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
F a c i l  ShutDown(KSF): 

Name: H i  l l AFB, UT 

1-Time Unique Cost (JK): 
1-Time Unique Save (SK): 
1-Time Moving Cost ($K): 
1-Time Moving Save ($K): 
Env Non-MilCon Reqd($K): 
A c t i v  M iss ion  Cost ($K): 
A c t i v  Miss ion Save (SK): 
Misc Recur r ing  Cost($K) : 
Misc Recur r ing  Save($K): 
Land (+Buy/-Sa les) (JK) : 
Cons t ruc t i on  Schedule(%) : 
Shutdown Schedule (%): 
Mi Icon Cost Avoidnc($K) : 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K) : 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
Faci 1 ShuiDown(KSF) : 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

2,969 2,969 2,969 2,969 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

111 111 111 111 
0 0 0 0 
0 0 0 0 
0% Oh 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 

2000 2001 , 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

114 114 114 114 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 



INPUT DATA REPORT (COBRA v5.07) - Page 5 
Data As O f  15:Ol 01/18/1994, Report Created 19:15 133/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\3LlPCS.CBR 

I Std F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FIVE -,DYNAMIC BASE INFORMATION 

Name: K e l l y  AFB, TX 

1-Time Unique Cost (SK): 
1-Time Unique Save (JK): 
1-Time Moving Cost (JK): 
1-Time Moving Save (SK): 
Env Non-MilCon Reqd($K): 
A c t i v  Miss ion Cost (JK): 
A c t i v  M iss ion  Save OK) :  
Misc Recur r ing  Cost($K): 
Misc Recur r ing  Save($K): 
Land (+Buy/-Sa les)  (SK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (t): 
Mi Icon Cost Avoidnc($ K) : 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K): 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
F a c i l  ShutDown(KSF): 

Name: McCle l lan  AFB, CA 
1999 ---- 

I-Time Unique Cost (JK): 0 
I -Time Unique Save (JK): 0 
1-Time Moving Cost OK) :  0 
1-Time Moving Save (JK) : 0 
Env Non-Mi lCon Reqd ( f  K) : 0 
A c t i v  Miss ion Cost (fK): 0 
A c t i v  M iss ion  Save (SK): 0 
Misc Recur r ing  Cost($K): 1,491 
Misc Recur r ing  Save($K) : 0 
Lang (+Buy/-Sa les)  ( S  K) : 0 
Cons t ruc t i on  Schedule(%): 0% 
Shutdown Schedule (b) : 0% 
MilCon Cost Avoidnc($K): 0 
Fam Housing Avoidnc($K): 0 
Procurerrtent Avoidnc($K) : 0 
CHAMPUS I n - P a t i e n t s p r :  0 
CHAMPUS Out-Pat ients/Yr:  0 
Faci l ShutDown(KSF) : 5 5 

2000 2001 ZOO:! 2003 ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 (I 0 
0 0 0 0 
0 0 (1 0 

2,994 2,994 2,994 2,994 
0 0 Cl 0 
0 0 C' 0 
0% 0'; C\% 0% 
0% 0% C %  0% 
0 0 C 0 
0 0 C 0 
0 0 C 0 
0 0 0 0 
0 0 0 0 

Perc F a m i l y  Housing ShutDown: 

2000 2001 2002 2003 
- - - -  - - - -  ---- ---- 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

1,491 1,491 1,491 1,491 
0 0 0 0 
r 0 0 0 
0: 0' 0% 0% 
0 -, 0% 0:: 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
c' 0 0 0 

P e r c  Famr ( y  Housing Sh~rtDown: 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: Robins AFB, GA 
1999 2000 2001 2002 2003 ---- ----  ---- ---- ---- 

O f f  Force S t ruc  Change: 
Enl Force St ruc  Change: 
C iv  Force S t ruc  Change: 
Stu  Force St ruc  Change: 
O f f  Scenar io Change: 
En l Scenario Change: 
C iv  Scenar io Change: 
O f f  Change(No Sa l  Save): 
Enl  Change(No Sal  Save): 
Civ Change(No Sal  Save): 
Caretakers - Mi l i t a r y :  
Caretakers - C i v i  l i an :  



INPUT DATA REPORT (COBRA v5.07) - Page 6 
Data As Of 15:01 01/18/1994, Report Created 19:15 03/03/1995 

Department : USAF 
Op t i on  Package : PAINT TRC - PCS 
Scenar io  F i  l e  : C:\PAINT\3LlPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: T inker  AFB, OK 
1999 2000 ---- ---- 

O f f  Force St ruc  Change: 
Enl  Force St ruc  Change: 
C iv  Force St ruc  Change: 
Stu  Force St ruc  Change: 
O f f  Scenar io Change: 
En l Scenar io Change: 
C iv  Scenar io Change: 
O f f  Change(No Sa l  Save): 
En1 Change(No S a l  Save): 
C iv  Change(No Sa l  Save): 
Caretakers - M i  l i t a r y :  
Caretakers - C i v i l i a n :  

Name: H i l l  AFB, UT 

O f f  Force St ruc  Change: 
Enl  Force St ruc  Change: 
C iv  Force St ruc  Change: 
Stu  Force St ruc  Change: 
O f f  Scenar io Change: 
En l  Scenar io Change: 
Civ Scenar io Change: 
O f f  Change(No Sal  Save): 
En l  Change(No Sa l Save): 
C iv  Change(No Sal  Save): 
Caretakers - Mi li t a r y :  

f Caretakers - C i v i  l i a n :  

*II 
Name: K e l l y  AFB, TX 

1999 2000 2001 2002 2003 

3 f f  Force St ruc  Change: 
En\ Force S t ruc  Change: 
t i v  Force St ruc  Change: 
Stu Force S t ruc  Change: 
'Iff Scenar io Change: 
En1 Scenar io Change: 
t i v  Scenar io Change: 
I f f  Change(No Sa l  Save): 
En1 Change(No Sa l  Save): 
3 i v  Change(No Sal  Save): 
:aretakers - Mi l i t a r y :  
:aretakers - C i v i  l i a n :  

Name: McClel lan AFB, CA 

Ilff Force St ruc  Change: 
lEnl Force St ruc  Change: 
C iv  Force St ruc  Change: 
S tu  Force St ruc  Change: 
Off Scenar io Change: 
En l Scenario Change: 
c:iv Scenar io Change: 
Off  Change (No Sa l Save) : 
l l n l  Ch&nge(No Sa l Save): 
(:iv Change(No Sa l  Save): 
Caretakers - Mi l i t a r y :  
Caretakers - C i v i l i a n :  



INPUT DATA REPORT (COBRA v5.07) - Page 7 
Data As Of 15:Ol 01/18/1994, Report Created 19:15 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\3LlPCS.CBR 

I Std F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

STANDARD FACTORS SCREEN ONE - PERSONNEL 

Percent  O f f i c e r s  Marr ied:  76.80% 
Percent E n l i s t e d  Marr ied:  66.90% 
E n l i s t e d  Housing Mi Icon: 80.00% 
O f f i c e r  Salary($/Year) :  78,668.00 
O f f  BAQ w i t h  Dependents($): 7,073.00 
E n l i s t e d  Salary($/Year) :  36,148.00 
En l BAQ w i t h  Dependents($): 5,162.00 
Avg Unemp loy  Cost(f/Week): 174.00 
Unemployment E l i g i b i  l i ty(Weeks):  18 
C i v i l i a n  Salary($/Year) :  45,372.00 
C i v i l i a n  Turnover Rate: 2.00% 
C i v i l i a n  E a r l y  R e t i r e  Rate: 0.005 
C i v i  l i a n  Regular R e t i r e  Rate: 0.00% 
C i v i l i a n  RIF Pay Factor:  39.00% 
SF F i  l e  Desc: PCS - PAINT TRC 

STANDARD FACTORS SCREEN TWO - FACILITIES 

RPMA B u i l d i n g  SF Cost Index: 1 .OO 
BOS Index (RPMA vs popu la t i on ) :  1.00 

( I nd i ces  a r e  used as exponents) 
Program Management Factor:  10.00% 
Caretaker  Admin(SF/Care) : 162.00 
Mo thba l l  Cost ($/SF): 1.25 
Avg Bachelor Quarters(SF) : 256.00 
Avg Fami l y  Quarters(SF) : 1,320.00 
APPDET.RPT I n f l a t i o n  Rates: 
1999: 2.60% 2000: 2.80% 2001: 2.80% 

Civ Ea r l y  R e t i r e  P,ly Factor:  9.00% 
P r i o r i t y  PLacenent Service:  60.005 
PPS Act ions  I n v o l v i n g  PCS: 50.00% 
C i v i l i a n  PCS Costs ($) :  28,800.00 
C i v i l i a n  New H i r e  Cost($):  4,000.00 
Nat Median Home Pr,ice($) : 114,600.00 
Home Sale Reimburse Rate: 10.00% 
Max Home Sale Reiml)urs($): 22,385.00 
Home Purch Reimburse Rate: 5.00% 
Max Home Purch Reinburs($):  11,191.00 
C i v i l i a n  Homeownin<l Rate: 64. 004 
HAP Home Value Rein~burse Rate: 22.90% 
HAP Homeowner Receiv ing Rate: 5.00% 
RSE Home Value Reia~burse Rate: 0.005 
RSE Homeowner Receiv ing Rate: 0.00% 

Rehab vs. New MilCon Cost: 
I n f o  Management Account: 
Mi Icon Design Rate: 
MilCon SlOH Rate: 
MilCon Contingency Plan Rate: 
MilCon S i t e  Prepara t ion  Rate: 
Discount Rate f o r  NPV.RPT/ROI: 
I n f l a t i o n  Rate f o r  NPV.RPT/ROI: 

f STANDARD FACTORS SCREEN THREE - TRANSPORTATION 

Mater ia l /Ass igned Person(Lb): 710 
HHG Per O f f  Family (Lb): 15,000.00 
HHG Per En l Fami l y (Lb) : 9,000.00 
HHG' Per Mi I S ing le  (Lb) : 8,400.00 
HHG' Per C i v i  l i a n  (Lb) : 18,000.00 
T o t a l  HHG Cost ( f  /100Lb) : 35.00 
A i r  Transpor t  ($/Pass M i l e ) :  0.20 
Misc  Exp ($ /D i rec t  Employ): 700.00 

Equip Pack & ~ r a t e ( l / T o n ) :  284.00 
Mi l L i g h t  Veh ic le ($ lMi  l e ) :  0.43 
Heavy/Spec Veh ic le (b /Mi le ) :  1.40 
POV Reimbursement ($,/Mi le )  : 0.18 
Avg M i l  Tour Length (Years): 4.10 
Rout ine PCS(f/Pers/'lour) : 6,437 .OO 
One-Time O f f  PCS Cost ($ )  : 9,142.00 
One-Time Enl  PCS Cost ($):  5,761.00 

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION 

Category -------- 
H o r i z o n t a l  
Water f ront  
A i r  Operat ions 
Operat iona l  
A d m i n i s t r a t i v e  
School Bui  l d i ngs  
Maintenance Shops 
Bachelor Quarters 
Fami l y  Quarters 
Covered Storage 
D in ing  F a c i l i t i e s  
Recreat ion F a c i l i t i e s  
Communications Faci  L 
Shipyard Maintenance 
RDT & E F a c i l i t i e s  
>OL Storage 
,4mmuni t i o n  Storage 
I4ed ica l  F a c i l i t i e s  
Environmental 

Category UM ----- --- - - 
Opt iona l  Category A ( ) 
Opt iona l  Category B ( ) 
Opt iona l  Category C ( ) 
Op t i ona l  Category D ( ) 
Opt iona l  Category E ( ) 
Opt iona l  Category F ( ) 
Op t i ona l  Category G ( ) 
Opt iona l  Category H ( ) 
Opt iona l  Category I ( ) 
Op t i ona l  Category J ( ) 
Opt iona l  Category K ( ) 
Opt iona l  Category L ( ) 
Opt iona l  Category M ( ) 
Opt iona l  Category N ( ) 
Opt iona l  Category 0 ( ) 
Opt iona l  Category P ( ) 
Opt iona l  Category O ( ) 
Opt iona l  Category R ( ) 



SCENARIO NO. 4 
LARGE AIRCIMFT (PCS) 

Paint and Depaint Scenario #2 for Large Aircraft: 
Eliminate Paint at SA-ALC 

Eliminate Depaint at SA-ALC and SM-AL(: 



COBRA REALIGNMENT S W R Y  (COBRA v5.07) - Page 112 
Data  As O f  15:Ol 01/18/1994, Report  Crea ted  19:48 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS . 

, S c e n a r i o  F i  l e  : C:\PAINT\4L2PCS.CBR 
S t d  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

S t a r t i n g  Year : 1999 
F i n a l  Year : 2000 
ROI Year : Never 

NPV i n  2018($K): 183,843 
1-Time Cost($K): 19,066 

Net  Costs ($K)  Constan t  D o l l a r s  
1999 2000 2001 2002 2003 2004 ---- ---- ---- - - -- ---- ---- 

Mi I c o n  0 0 0 0 0 0 
Person 561 1,460 0 0 0 0 
Overhd 13,077 13,114 12,740 12,740 12,740 12,740 
Mov i ng 432 2,750 0 0 0 0 
M i s s i o  0 0 0 0 0 0 
O t h e r  -18,763 0 0 0 0 0 

TOTAL -4,693 17.325 12,740 12,740 12,740 12,740 

1999 2000 2001 2002 2003 2004 ---- ---- ---- ---- ---- ---- 
POSITIONS ELIMINATED 

O f f  0 0 0 0 0 0 
En l 0 0 0 0 0 0 
C i  v 48 23 0 0 0 0 
TOT 48 2 3 0 0 0 0 

'OSITIONS REALIGNED 
O f f  0 0 0 0 0 0 
En 1 0 0 0 0 0 0 
S t u  0 0 0 0 0 0 
C i v  0 121 0 0 0 0 

? TOT 0 121 0 0 0 0 

T o t a l  ----- 
0 

2,021 
77,150 
3,182 

0 
-18,763 

Beyond 
----.-- 

0 
0 

12,740 
0 
0 
0 

5CENARIO 14: Scenar io  12 f o r  Large A/C P a i n t  & Depa in t .  
C l i m i n a t e  P a i n t  a t  SA-ALC and E l i m i n a t e  Depa in t  a t  SA-ALC and SM-ALC. 



COBRA REALIGNMENT S W R Y  (COI3RA v5.07) - Page 2/2 
Data As Of 15:Ol 01/18/1994, Repor.: Created 19:48 03/03/1995 

Department : USAF 
Op t i on  Package : PAINT TRC - PCS 

. Scenar io F i  l e  : C:\PAINT\4LPPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRC-PCS-SFF 

Costs (SK)  Constant Do l  l a r s  
1999 2000 ---- ---- 

Mi Icon 0 0 
Person 1,650 4,160 
Overhd 13,161 13,361 
Moving 432 .2,750 
M i s s i o  0 0 
Other  13,581 0 

TOTAL 28,824 20,271 16,410 16,410 16,410 16,410 

Savings (S  K) Constant DOI t a r s  
1999 2000 2001 2002 2003 2004 ---- ---- ---- ---- ---- ---- 

Mi Icon 0 0 0 0 0 0 
Person 1,089 2,700 3,221 3,221 3,221 3,221 
Overhd 84 247 449 449 449 449 
Moving 0 0 0 0 0 0 
M i s s i o  0 0 0 0 0 0 
Other  32,344 0 0 0 0 0 

TOTAL 33,517 2,946 3,670 3,670 3,670 3,670 

T o t a l  ----- 
0 

18,696 
79,276 
3,182 

0 
13,581 

T o t a l  ----- 

Beyond 
---..-- 



TOTAL PERSONNEL IMPACT REPORT (COBRA v5.07 ) 
Data As Of 15:01 01/18/1994, Report Created 19:48 03/03/1995 

Department :USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\4L2PCS.CBR 
S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS-SFF 

Rate ---- 
CIVILIAN POSITIONS REALIGNING OUT 

E a r l  y Ret i rement* 0.00% 
Regular Ret i rement* 0.00% 
C i v i  l i a n  Turnover* 2.003 
Civs  Not Moving (RIFs)*+ 
C i v i  l i a n s  Moving ( t h e  remainder) 
C i v i l i a n  Pos i t i ons  A v a i l a b l e  

CIVILIAN POSITIONS ELIMINATED 
E a r l y  Ret i rement 0.00% 
Regular Ret i rement 0.005 
C i v i  l i a n  Turnover 2.00% 
Civs  Not Moving (RIFs)*+ 
P r i o r i t y  Placement l  60.00% 
C i v i  l i a n s  Avai l a b l e  t o  Move 
C i v i l i a n s  Moving 
C i v i  l i a n  RIFs ( t h e  remainder) 

T o t a l  ----- 
121 

0 
0 
2 

48 
7 1 
50 

CIVILIAN POSITIONS REALIGNING I N  0 121 0 0 0 0 121 
C i v i  l i a n s  Moving 0 7 1  0 0 0 0 71 
New C i v i l i a n s  H i red  0 5 0 0 0 0 0 5 0  
Other  C i v i l i a n  Add i t i ons  47 24 0 0 0 0 71 

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0 
TOTAL CIVILIAN RIFS 19 57 0 0 0 0 76 
TOTAL CIVILIAN PRIORITY PLACEMENTS# 28 14 0 0 0 0 42 
TOTAL CIVILIAN NEW HIRES 47 74 0 0 0 0 121 

* E a r l y  Ret i rements,  Regular Ret i rements,  C i v i l i a n  Turnover, and C i v i l i a n s  Not 

.& 
W i  I l i n g  t o  Move a re  no t  app l i cab le  f o r  moves under f i f t v  m i  les. 

+ The Percentage o f  C i v i l i a n s  Not W i  l l i n g  t o  Move (Vo luntary  RIFs) va r i es  from 

m base base- 
f ~ 6 t  a l  l P r i o r i t y  Placements i n v o l v e  a Permanent Change o f  I l t a t i on .  The r a t e  

o f  PPS placements i n v o l v i n g  a PCS i s  50.00% 



TOTAL APPROPRIATIOHS DETAIL REPORT (COBRA v5.07) - Page 1/3 
Data As Of 15:Ol 01/18/1994, Reporl: Created 19:48 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\4LZPCS.CBR 
S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

ONE-TIME COSTS ----- ($K)----- 

CONSTRUCTION 
M I  LCON 
Fam Housing 
Land Purch 

OW 
CIV SALARY 

Civ  R I F  
Civ  R e t i r e  

CIV MOVING 
Per Diem 
POV M i l e s  
Home Purch 
HHG 
Mi sc 
House Hunt 
PPS 
RITA 

FRE 1 GHT 
Packing 
F r e i g h t  
Veh ic les  
D r i v i n g  

Unemployment 
OTHER 

Program P lan  
Shutdown 
New Hi r e  
I-Time Move 

MIL PERSONNEL 
MIL MOVING 3 Per Diem 

POV M i  l es  
HHG 
Misc 

OTHER 

2001 T o t a l  
---. ----- 

E l i m  PCS 0 0 0 
3MER 
HAP / RSE 0 0 0 
Environmental  0 0 0 
I n f o  Manage 0 0 0 
1-Time Other  13,581 0 0 

TOTAL ONE-TIME 14,670 4.396 0 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 2/3 
Data As O f  15:Ol 01/18/1994, Repor t  Created 19:48 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 
S c e n a r i o  F i  l e  : C:\PAINT\BLPPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

RECURRINGCOSTS ----- (SK)----- 
FAM HOUSE OPS 
O W  

RPMA 
BOS 
Un ique  Opera t  
C i v  S a l a r y  
CHAMPUS 
C a r e t a k e r  

MIL  PERSONNEL 
O f f  S a l a r y  
E n l  S a l a r y  
House A l l o w  

OTHER 
M i s s i o n  
Misc  Recur 
Unique O t h e r  

TOTAL RECUR 

Tota  l ----- 
0 

Beyond ------ 
0 

TOTAL COST 28,824 20,271 16,410 16,410 16,410 16,410 

ONE-TIME SAVES ----- (4K)-----  
CONSTRUCTION 

H I  LCON 
Fam Hous ing  

O W  
1-Time Move 

M I L  PERSONNEL 
Mi l Moving 

OTHER 
Land S a l e s  
Env i  r o n m n t a  I 

Tota l ----- 

1-Time O t h e r  
TOTAL ONE-TIME 

RECURRINGSAVES ----- ( f  K )  ----- 
FAM HOUSE OPS 
OW 

RPMA 
BOS 
Unique Opera t  
C i v  S a l a r y  
CHAMPUS 

MIL PERSONNEL 
O f f  Sa l a r y  
E n l  S a l a r y  
House A l l o w  

OTHER 
Procurement 
M i s s i o n  
M i s c  Recur 
Un ique  O t h e r  

TOTAL RECUR 

T o t a l  ----- 
0 

Beyortd 
-----.- 

0 

TOTAL SAVINGS 33,517 2,946 3,670 3,670 3,670,  3,670 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA vS.07) - Page 3/3 
Data As Of 1S:Ol 01/18/1994, Report Created 19:48 03/03/1995 

I lepar tnent  : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\4L2PCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

ONE-TIME NET 
($K) - - - - -  

CONSTRUCTION 
MI LCON 
Fam Housing 

om 
Civ  Re t i r /R IF  
C iv  Moving 
Other  

MIL PERSONNEL 
Mi I Moving 

OTHER 
HAP / RSE 
Envi ronmenta l 
I n f o  Manage 
1-Time Other 
Land 

TOTAL ONE-TIME 

RECURRING NET 
-.---- (SK) ----- 
I.AM HOUSE OPS 
OW 

RPMA 
BOS 
Unique Operat 
Care taker  
C i v  Sa la ry  

(.HAMPUS 
N I L  PERSONNEL 

Mi 1 Sa la ry  
House A l low 

ClTHER 
Procurement 
Miss ion 0 0 0 0 0 0 
H i sc  Recur 13,050 13,050 13,050 13,050 13,050 13,050 
Unjque Other  0 0 0 0 0 0 

TOTAL RECUR 12,981 12,928 12,740 12,740 12,740 12,740 

Tota l ----- 

T o t a l  ----- 
0 

TOTAL NET COST -4,693 17,325 12,740 12,740 12,740 12,740 



INPUT DATA REPORT (COBRA v5.07) 
Data As Of 15:Ol 01/18/1994, Report Created 19:48 0:3/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\4LZPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN ONE - GENERAL SCENARIO INFORMATION 

Yodel Year One : FY 1999 

Yodel does Time-Phasing o f  Construction/Shutdown: Yes 

Base Name --------- St ra tegy:  --------- 
Pobins AFB, GA Realignment 
r i n k e r  AFB, OK Realignment 
I i i  I I AFB, UT Realignment 
Ice I I y AFB, TX Rea l i gnment 
I4cClel Ian AFB, CA Rea l i gnment 

SCENARIO 14: Scenar io 12 f o r  Large A/C Pa in t  6 Depaint. 
C l im ina te  P a i n t  a t  SA-ALC and E l im ina te  Depaint  a t  SA-ACC and SM-ALC. 

.:NPUT SCREEN TWO - DISTANCE TABLE 

I-rom Base: ..--------- 
Robins AFB, GA 
Robins AFB, GA 
l lobins AFB, GA 
F!obins AFB, GA 
l i n k e r  AFB, OK 
l ' i n k e r  AFB, OK 
T inke r  AFB, OK 
t ! i  11 AFB, UT 
t ' i  l l AFB, UT 

To Base: -------- 
T inker  AF6, OK 
H i l l  AFB, U1 
K e l l y  AF6, T X  
McCle l lan  AFB, C A  
H i l l  AFB, UT 
K e l l y  AF6, T X  
McClel lan AFB, CA 
K e l l y  AFB, TX 
McCle l lan  AFB, C A  
McClel lan AFE. C A  

.m INPUT SCREEN THREE - MOVEMENT TABLE 

l rar rs fers  f rom K e l l y  AFB, TX t o  Robins AF6, GA 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i l i a n  Pos i t i ons :  
Student Pos i t i ons :  
Missn Eqp t  ( t ons ) :  
Suppt Eqpt ( tons) :  
Mi li t a r y  L i g h t  Vehic les:  
Heavy/Specia l Vehicles:  

Transfers  f rom McClel lan AFB, CA t o  Robins AFB, GA 

O f f i c e r  Pos i t i ons :  
E i l i s t e d  Pos i t i ons :  
C i v i l i a n  Pos i t i ons :  
Student Pos i t i ons :  
Missn Eqpt ( tons) :  
SJppt Eqpt ( tons) :  
Mi l i t a r y  L i g h t  Vehic les:  
Hs?avy/Specia l Vehicles:  

Distance: --------- 
929 m i  

2,006 mi 
1,038 m i  
2,570 mi 
1,151 mi 

488 mi 
1,641 mi 
1,363 mi 

671 mi 
1,733 m i  



INPUT DATA REPORT (COBRA v5.07) - Page 2 
Data As Of 15:Ol 01/18/1994, Report  Created 19:48 0:1/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i l e  : C:\PAINT\4LZPCS.CBR 
Std F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  from T inke r  AFB, OK t o  K e l l y  AFB, TX 

1999 ---- 
O f f i c e r  Pos i t i ons :  0  
E n l i s t e d  Pos i t i ons :  0  
C i v i l i a n  Pos i t i ons :  0  
Student Pos i t i ons :  0  
Missn Eqpt ( t ons ) :  0  
Suppt Eqpt ( t ons ) :  0  
Mi l i t a r y  L i g h t  Veh ic les :  0  
Heavy/Special Veh ic les :  0  

Transfers  from K e l l y  AFB, TX t o  T inke r  AFB, OK 

1999 ---- 
O f f i c e r  Pos i t i ons :  0  
E n l i s t e d  Pos i t i ons :  0 
C i v i  l i a n  Pos i t i ons :  0  
Student Pos i t i ons :  0  
Missn Eqpt ( tons):  0 
Suppt Eqpt ( tons) :  0 
Mi l i t a r y  L i g h t  Veh ic les :  0 
Heavy/Specia l Vehicles:  0 

Transfers  f rom T inke r  AFB, OK t o  McClel lan AFB, CA 

1999 ---- 
f O f f i c e r  Pos i t i ons :  0 

E n l i s t e d  Pos i t i ons :  0 
C i v i l i a n  Pos i t i ons :  0 
Student Pos i t i ons :  0 
Missn Eqpt ( tons) :  0 
Suppt Eqpt ( t ons ) :  0 
Mi l i t a r y  L i g h t  Vehic les:  0 
Heavy/Specia l Vehicles:  0  

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: Robins AFB, GA 

To ta l  O f f i c e r  Employees: 
T o t a l  E n l i s t e d  Employees: 
T o t a l  Student Employees: 
T o t a l  C i v i l i a n  Employees: 
Mi l Fami l i e s  L i v i n g  On Base: 
C i v i l i a n s  Not W i l l i n g  To Move: 
O f f i c e r  Housing U n i t s  Ava i l :  
E n l i s t e d  Housing U n i t s  Ava i l :  
T o t a l  Base Faci li ties(KSF):  
O f f i c e r  VHA ($/Month): 
E n l i s t e d  VHA ($/Month): 
Per Diem Rate ($/Day): 
F re igh t  Cost ($/Ton/Mi le ) :  

RPMA Non-Payroll ($K/Year): 
Communications ($K/Year) : 
BOS Non-Payroll (SK/Year): 
BOS Pay ro l l  ($K/Year): 
Family Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( f  / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  Informat ion:  





INPUT DATA REPORT (COBRA v5.07) - Page 4 
Data As Of 15:Ol 01/18/1994, Report Created 19:48 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io  F i l e  : C:\PAINT\4L2PCS.CBR 

) S td  F c t r s  F i l e  : C:\PAINT\TRC-PCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: Robins AFB, GA 

1-Tine Unique Cost (SK): 
1-Time Unique Save ($K): 
1-Time Moving Cost (SK): 
1-Time Moving Save (SK): 
Env Non-Mi Icon Reqd($K) : 
A c t i v  M iss ion  Cost (SK): 
A c t i v  Miss ion Save (SK): 
Mi sc Recur r ing  Cost ($K) : 
Mi sc Recur r ing  Save(SK): 
Land (+Buy/-Sa les)  ($K) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (a): 
Mi Icon Cost Avoidnc($K): 
Fam Housing Avoidnc(SK): 
Procurement Avoidnc($K): 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
Fac i  l ShutDown(KSF) : 

Name: T inke r  AFB, OK 

1-Time Unique Cost 
1-Time Unique Save 
1-Time Moving Cost 
I -Time Moving Save 
Env Non-Mi Icon Reqd 
A c t i v  Miss ion Cost 
A c t i v  M iss ion  Save 
Mi sc Recur r ing  t o s t  ($K) : 
Mi sc Recur r ing  Save($ K) : 
Land (+Buy/-Sa les)  (SK): 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (9) : 
MilCon Cost Avoidnc(SK): 
Fa. Housing Avoidnc(SK): 
Procurement Avoidnc($K) : 
CHAMPUS In-Pat ien ts /Yr :  
CHAnPUS Out-Pat ients/Yr:  
Faci  1 ShutDown(KSF) : 

Name: H i l l  AFB, UT 
1999 ---- 

I-Time Unique Cost (SK): 0 
1-Time Unique Save (SK): 0 
1-Time Moving Cost (SK): 0 
1-Time Moving Save (SK): 0 
Env Non-Mi Icon Reqd ($K) : 0 
A c t i v  M iss ion  Cost (SK): 0 
A c t i v  Miss ion Save (SK): 0 
Misc Recur r ing  Cost($K): 7 0 
Mi sc Recurr ing Save($K) : 0 
Land (+Buy/-Sa les) (SK) : 0 
Const ruc t ion  Schedule(%): 0% 
Shutdown Schedule ( 5 ) :  0% 
M i  [Con Cost Avoidnc($ K) : 0 
Fan Housing Avoidnc($K): 0 
Procurement Avoidnc($K): 0 
CHAMPUS In-Pat ien ts /Yr :  0 
CHAMPUS Out-Pat ients/Yr:  0 
Faci  l ShutDown(KSF) : 0 

2000 2001 ZOO:! 2003 ---- ---- ---.. ---- 
0 0 I) 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

4,925 4,925 4,9211 4,925 
0 0 (1 0 
0 0 (1 0 
0% 0% (1% 0% 
0% 0% (1% 04 
0 0 C 0 
0 0 t 0 
0 0 C 0 
0 0 C 0 
0 0 0 0 

Perc Family Housing ShutDown: 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

6,939 6,939 6,939 6,939 
0 0 0 0 
0 0 0 0 
0% 0% Olk 0% 
0 ?6 0% 0:z 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami l y Housing Sh~ltDown: 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
7 0 70 7 0 70 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami l y Housing Shu tDown: 



INPUT DATA REPORT (COBRA vS.07) - Page 5 
Data As Of 15:01 01/18/1994, Report Created 19:48 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS 
Scenar io F i  l e  : C:\PAINT\4LZPCS.CBR 

' 

S td  F c t r s  F i  l e  : C:\PAINT\TRC-PCS-SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: K e l l y  AFB, TX 

1-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (fK): 
1-Time Moving Save (SK): 
Env Non-Mi Icon Reqd($K) : 
A c t i v  M iss ion  Cost (JK): 
A c t i v  M iss ion  Save (SK): 
Mi sc Recur r ing  Cost ($  K) : 
Misc Recur r ing  Save($K): 
Land (+Buy/-Sa les)  (JK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%) : 
MilCon Cost Avoidnc($K): 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K): 
CHAMPUS I n - P a t i e n t s p r :  
CHAMPUS Out-Pat ients/Yr:  
Fac i  l ShutDown(KSF) : 

Name: McClel  Ian AFB, CA 

1-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (SK): 
1-Time Moving Save (fK) : 
Env Non-Mi Icon Reqd($K) : 
A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save (SK): 
Misc Recur r ing  Cost(SK): 
Yisc Recur r ing  Save($K): 
Land (+Buy/-Sales) (SK): 
Const ruc t ion  Schedule(%): 
Shutdown Schedule (%) : 
Y i  Icon Cost Avoidnc($K) : 
Fam Housing Avoidnc($K): 
Procurement Avoidnc(SK): 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS O u t - P a t i e n t s p r :  
Faci l ShutDown(KSF) : 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

169 169 169 169 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami l y Housing ShutDown: 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

947 947 94 7 947 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Yame: Robins AFB, GA 
1999 2000 2001 2002 ---- ---- ---- ---- 

O f f  Force S t ruc  Change: 0 0 0 0 
Enl Force S t ruc  Change: 0 0 0 0 
:iv Force St ruc  Change: 0 0 0 0 
5 t u  Force S t ruc  Change: 0 0 0 0 
Of f  Scenar io Change: 0 0 0 0 
Enl Scenar io Change: .. . 0 0 0 0 
-1v Scenar io Change: 23 11 0 0 
Of f  Change(No Sa l  Save): 0 0 0 0 
Enl Change(No Sa l  Save): 0 0 0 0 
C iv  Change(No Sa l  Save) : 0 0 0 0 
Caretakers - Mi li t a r y :  0 0 0 0 
Caretakers - C i v i  l i an :  0 0 0 0 



INPUT DATA REPORT (COBRA v5.07) - Page 6 
Da ta  As O f  15:Ol 01/18/1994, Repor t  Crea ted  19:48 C3/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - PCS 
S c e n a r i o  F i l e  : C:\PAINT\4L2PCS.CBR 

i S t d  F c t r s  F i  l e  : C:\PAINT\TRC-PCS-SFF 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: T i n k e r  AFB, OK 
1999 2000 2001 2002 2003 ---- ---- ---- ---- ---- 

O f f  F o r c e  S t r u c  Change: 0 0 0 0 0 
E n l  F o r c e  S t r u c  Change: 0 0 0 0 0 
C i v  Force  S t r u c  Change: 0 0 0 0 0 
S t u  F o r c e  S t r u c  Change: 0 0 0 0 0 
O f f  S c e n a r i o  Change: 0 0 0 0 0 
E n l  S c e n a r i o  Change: 0 0 0 0 0 
C i v  S c e n a r i o  Change: 24 13 0 0 0 
O f f  Change(No S a l  Save): 0 0 0 0 0 
E n l  Change(No S a l  Save): 0 0 0 0 0 
C i v  Change(No S a l  Save): 0 0 0 0 0 
C a r e t a k e r s  - Mi  li t a r y :  0 0 0 0 0 
C a r e t a k e r s  - C i v i  l i a n :  0 0 0 0 0 

Name: H i  l l AFB, UT 

O f f  F o r c e  S t r u c  Change: 
E n l  F o r c e  S t r u c  Change: 
C i v  Force  S t r u c  Change: 
S t u  F o r c e  S t r u c  Change: 
O f f  S c e n a r i o  Change: 
En l S c e n a r i o  Change: 
C i v  S c e n a r i o  Change: 
O f f  Change(No S a l  Save): 
E n l  Change(No S a l  Save): 
C i v  Change(No S a l  Save): 
C a r e t a k e r s  - Mi  li t a r y :  
C a r e t a k e r s  - C i v i  l i a n :  

Name: K e l l y  AFB, TX 

I 
O f f  F o r c e  S t r u c  Change: 
En1 F o r c e  S t r u c  change: 
C i v  F o r c e  S t r u c  Change: 
S t u  F o r c e  S t r u c  Change: 
O f f  S c e n a r i o  Change: 
E n l  S c e n a r i o  Change: 
C i v  S c e n a r i o  Change: 
O f f  Change(No S a l  Save) :  
E n l  Change(No S a l  Save): 
C i v  Change(No S a l  Save): 
C a r e t a k e r s  - Mi li t a r y :  
C a r e t a k e r s  - C i v i  l i a n :  

Name: M c C l e l l a n  AFB, CA 

O f f  Fo rce  S t r u c  Change: 
En1 F o r c e  S t r u c  Change: 
C i v  Force  S t r u c  Change: 
S t u  F o r c e  S t r u c  Change: 
O f f  S c e n a r i o  Change: 
En I S c e n a r i o  Change: 
C i v  S c e n a r i o  Change: 
O f f  Change(No S a l  Save): 
E n l  Change(No Sa l Save): 
C i v  Change(No S a l  Save): 
C a r e t a k e r s  - M i l i t a r y :  
C a r e t a k e r s  - C i v i l i a n :  



INPUT DATA REPORT (COBRA v5.07) - Page 7 
Data As Of 15:Ol 01/18/1994, Report Created 19:48 C'3/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - PCS . 
Scenar io F i l e  : C:\PAINT\4LZPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRC-PCS.SFF 

STANDARD FACTORS SCREEN ONE - PERSONNEL 

Percent O f f i c e r s  Marr ied :  76.804 
Percent  E n l i s t e d  Marr ied:  66.90% 
E n l i s t e d  Housing Mi Icon: 80.00% 
O f f i c e r  Salary($/Year) :  78,668.00 
Of f  BAQ w i t h  Dependents($): 7,073.00 
E n l i s t e d  Satary  ($/Year) : 36,148.00 
En1 BAQ w i t h  Dependents($): 5,162.00 
Avg Unemploy Cost ($/Week) : 174.00 
Unemployment E l i g i b i  I i t y (Weeks) :  18 
C i v i l i a n  Sa lary($ /Year ) :  45,372.00 
C i v i l i a n  Turnover Rate: 2.00% 
C i v i l i a n  E a r l y  R e t i r e  Rate: 0.00% 
C i v i  l i a n  Regular R e t i r e  Rate: 0.00% 
C i v i l i a n  RIF Pay Factor :  39.00% 
SF F i l e  Desc: PCS - PAINT TRC 

STANDARD FACTORS SCREEN TWO - FACILITIES 

RPMA B u i l d i n g  SF Cost Index: 1.00 
BOS Index (RPMA vs popu la t i on ) :  1.00 

( I n d i c e s  a re  used as exponents) 
Program Management Factor:  10.00% 
Caretaker  Admin(SF/Care): 162.00 
Mo thba l l  Cost ($/SF): 1.25 
Avg Bachelor Quarters(SF) : 256.00 
Avg Family Quarters(SF):  1,320.00 
APPDET.RPT I n f l a t i o n  Rates: 
1999: 2.60% 2000: 2.80% 2001: 2.80% 

Civ E a r l y  R e t i r e  Pay Factor:  9.00% 
P r i o r i t y  Placement Service:  60.00% 
PPS Act ions  Invo l v i ng  PCS: 50.00% 
C i v i l i a n  PCS Costs ($ ) :  28,800.00 
C i v i l i a n  New H i r e  Cost ($) :  4,000.00 
Nat Median Home Pr ice($) :  114,600.00 
Home Sale Reimburse Rate: 10.00% 
Max Home Sale Reinburs($):  22,385.00 
Home Purch Reimburse Rate: 5.00% 
Max Home Purch Reimburs($): 11,191.00 
C i v i  l i a n  Homeowning Rate: 64.00% 
HAP Home Value Reimburse Rate: 22.90% 
HAP Homeowner Receiving Rate: 5.00% 
RSE Home Value Reimburse Rate: 0.00% 
RSE Homeowner Receiv ing Rate: 0.00% 

Rehab vs. New M i l t o n  Cost: 
I n f o  Management Account: 
M i  Icon Design Rate: 
Mi Icon SIOH Rate: 
Mi Icon Contingency Plan Rate: 
Mi \Con S i t e  Prepnra.:ion Rate: 
Discount Rate f o r  NI'V.RPT/ROI: 
I n f l a t i o n  Rate f o r  ftPV.RPT/ROI: 

STANDARD FACTORS SCREEN THREE - TRANSPORTATION 

--. 
Mater ia l /Ass igned Person(Lb): 710 Equip Pack & Crate(J./Ton): 284.00 
HHG Per O f f  Fami l y  (Lb): 15,000.00 Mi I L i g h t  Vehicle($,'Mi le ) :  0.43 
HHG Per En l Fami l y  (Lb) : 9,000.00 Heavy/Spec V e h i c l e ( l / M i l e ) :  1.40 
HHG.Per M i l  S ing le  (Lb): 8,400.00 POV Reimbursement ($/'Mi Le) : 0.18 
HHG Per C i v i  l i a n  (Lb):  18,000.00 Avg M i l  Tour Length (Years): 4.10 
T o t a l  HHG Cost ($/100Lb): 35.00 Routine ~CS($ /Pe rs / l ou r ) :  6,437.00 
A i r  T ranspor t  ($/Pass Mi i e ) :  0.20 One-Time Off PCS Cost($):  9,142.00 
Misc Exp ($ /D i rec t  Employ) : 700.00 One-Time En l PCS Cost ($)  : 5,761.00 

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION 

Category -------- 
H o r i z o n t a l  
d a t e r f r o n t  
A i r  Operat ions 
3pera t iona l 
q d m i n i s t r a t i v e  
School Bui  l d i ngs  
Iklai ntenance Shops 
3ache l o r  Quar ters  
iami l y Quarters 
l ove red  Storage 
l i n i n g  F a c i l i t i e s  
Recreat ion  F a c i l i t i e s  
Communications F a c i l  
Shipyard Maintenance 
RDT & E F a c i l i t i e s  
POL Storage 
#lnnnuni t i  on Storage 
Idedical  Faci l i t i e s  
l n v i  ronmenta l 

Category UM $ /UM - - - - - - - - - - ---- 
Opt iona l  Category A ( ) 0 
Opt iona l  Category B ( ) 0 
Opt iona l  Category C ( ) 0 
Opt iona l  Category D ( ) 0 
Opt iona l  Category E ( ) 0 
Opt iona l  Category F ( ) 0 
Opt iona l  Category G , ( ) 0 
Opt iona l  Category H ( ) 0 
Opt iona l  Category I ( ) 0 
Opt iona l  Category J ( ) 0 
Opt iona l  Category K ( ) 0 
Opt iona l  Category L ( ) 0 
Opt iona l  Category M ( ) 0 
Opt iona l  Category N ( ) 0 
Opt iona l  Category 0 ( ) 0 
Opt iona l  Category P ( ) 0 
Opt iona l  Category P ( ) 0 
Opt iona l  Category R ( ) 0 



SCENARIO NO. 1 
SMALL AIRCRAFT (NO PCS) 

Paint and Depaint Scenario #1 for Small Aircraft: 
Move Small Aircraft Paint and Depaint Operations to 00 -ALC 



COBRA REALIGNMENT S W R Y  (COBRA v5.07) - Page 1/2 
Data As Of 15:Ol 01/18/1994, Report Created 20:23 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\lPNPCS.CBR 
Std  F c t r s  F i  Le : C:\PAINT\TRCNOPCS.SFF 

S t a r t i n g  Year : 1996 
F i n a l  Year : 1997 
ROI Year : Never 

NPV i n  2015($K): 97,641 
1-Time Cost(%): 1,475 

Net Costs (SK) Constant Do\ l a r s  
1996 1997 ---- ---- 

M i  Icon 0 0 
Person 285 745 
Overhd 6,152 6,212 
Moving 0 613 
M i s s i o  0 0 
Other  56 0 

TOTAL 6,494 7,571 6,225 6.225 6,225 6,225 

1996 1997 1998 . 1999 2000 200 1 ---- ---- ---- ---- ---- ---- 
POSITIONS ELIMINATED 

O f f  0 0 0 0 0 0 
En l 0 0 0 0 0 0 
Civ  12 7 0 0 0 0 
TOT 12 7 0 0 0 0 

POSITIONS REALIGNED 
O f f  0 0 0 0 0 0 
En l 0 0 0 0 0 0 
Stu 0 0 0 0 0 0 

0 72 0 0 0 0 
0 7 2 0 0 0 0 

Tota l ----- 
0 

2,120 
36,176 

613 
0 

56 

T o t a l  ----- 

Pa in t  & Depaint  Scenar io d l  f o r  Small A i r c r a f t .  Move Small A / C  Pa in t  
m d . D e p a i n t  processes t o  00-ALC. 



COBRA REALIGNMENT S W R Y  (COBRA v5.07) - Page 2/2 
Data As Of 15:01 01/18/1994, Report Created 20:23 03/03/1995 

Department : USAF 
Opt ion Package : PAINT TRC - NO PCS 
Scenario F i l e  : C:\PAINT\lPNPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

Costs (SK) Constant Do l  l a r s  
1996 1997 ---- ---- 

Mi Icon 0 0 
Person 558 1,448 
Overhd 6,174 6,335 
Moving 0 613 
M i s s i o  0 0 
Other 56 0 

TOTAL 6,787 8,397 7,352 7,352 7,352 7,352 

Savings (SK) Constant 
1996 -- - - 

Mi Icon 0 
Person 272 
Overhd 2 1 
Moving 0 
M iss io  0 
Other 0 

Do l l a r s  
1997 ---- 

0 
703 
123 

0 
0 
0 

TOTAL 293 826 1,127 1,127 1,127 1,127 

To ta l  ----- 
0 

6,543 
37,381 

613 
0 

56 

T o t a l  ----- 
0 

4,424 
1,205 

0 
0 
0 

Beyond ------ 

Beyond 
---- . - -  



TOTAL PERSONNEL IMPACT REPORT (COBRA v5.07)  
Data As O f  15:Ol 01/18/1994, Report  Crea ted  20:23 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i l e  : C:\PAINT\lPNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

Rate  ---- 
CIVILIAN POSITIONS REALIGNING OUT 

Ear  1 y Ret i rement *  0.00% 
Regu la r  R e t i r e m e n t *  0.005 
C i v i  l i a n  Turnover*  2.00% 
C i v s  N o t  Moving (RIFs)*+ 
C i v i l i a n s  Moving ( t h e  remainder)  
C i v i l i a n  P o s i t i o n s  Ava i  l a b t e  

To ta  1 ----- 
72 
0 
0 
1 
16 
55 
17 

CIVIL IAN POSlTlONS ELIMINATED 1 2 7 0 0 0 0 1 9  
E a r l y  R e t i r e m e n t  0.005 0 0 0 0 0 0 0 
Regu la r  R e t i r e m e n t  0.00% 0 0 0 0 0 0 0 
C i v i  l i a n  Turnover  2.00% 0 0 0 0 0 0 0 
C i v s  Not  Moving (RIFs)*+ 3 2 0 0 0 0  5 
P r i o r i t y  Placement# 60.005 7 4 0 0 0 0 11 
C i v i  l i a n s  Avai  l a b l e  t o  Move 2 1 0 0 0 0  3 
C i v i l i a n s  Moving 0 0 0 0 0 0  0 
C i v i  l i a n  RIFs ( t h e  remainder )  2 1 0 0 0 0  3 

CIVIL IAN POSITIONS REALIGNING I N  0 7 2 0 0 0 0 7 2  
C i v i  l i a n s  Moving 0 5 5 0 0 0 0 5 5  
New C i v i  l i a n s  H i r e d  0 1 7 0 0 0 0 1 7  
O t h e r  C i v i l i a n  A d d i t i o n s  1 7 8 0 0 0 0 2 5  

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0 
TOTAL CIVILIAN RIFS 5 1 9 0 0 0 0 2 4  
TOTAL CIVILIAN PRIORITY PLACEMENTS# 7 4 0 0 0 0 1 1  
TOTAL CIVILIAN NEW HIRES 1 7  25 0 0 0 0 42 

E a r l y  Ret i rements ,  Regu la r  Ret i rements ,  C i v i l i a n  Turnover, and C i v i l i a n s  Not  
W i l l i n g  t o  Move a r e  n o t  a p p l i c a b l e  f o r  moves under f i f t y  m i l e s .  

+ The Percen tage  o f  C i v i l i a n s  N o t  W i l l i n g  t o  Move ( V o l u n t a r y  RIFs) v a r i e s  f rom 
base t o  base. 

& N e t  a l l  P r i o r i t y  Placements i n v o l v e  a Permanent Change o f  S t a t i o n .  The r a t e  
o f  PPS placements i n v o l v i n g  a PCS i s  50.00*; 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 1/3 
Data As Of 15:Ol 01/18/1994, Report Crea ted  20:23 03/03/1995 

Department : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
Scenar io  F i l e  : C:\PAINT\lPNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

ONE-TIME COSTS ----- ($K)- - - - -  
CONSTRUCTION 

MI LCON 
Fam Hous ing  
Land Purch  

O W  
CIV SALARY 

C i v  RIF 
C i v  R e t i r e  

CIV MOVING 
Per  Diem 
POV Mi l e s  
Home Purch  
HHG 
H i  sc  
House Hunt  
PPS 
RITA 

FREIGHT 
Pack ing  
F r e i g h t  
V e h i c l e s  
D r i v i n g  

Unemployment 
OTHER 

Program P Lan 
Shutdown 
New H i r e  
l -T ime Move 

MIL PERSONNEL 
MIL MOVING 

Per Diem 
POV Mi l e s  

T o t a l  ----- 

- 
OTHER 

E l i m  PCS 
OTHER 

HAP / RSE 
Env i  ronmenta l 
I n f o  Manage 
l -T ime O t h e r  

TOTAL ONE-TIME 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 2 /3  
Data  As O f  15:Ol 01/18/1994, Report  Crea ted  20:23 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i l e  : C:\PAINT\lPNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

RECURRINGCOSTS ----- ($K) - - - - -  

FAM HOUSE OPS 
O M  

RPMA 
00s 
Un ique  Operat  
C i v  S a l a r y  
CHAMPUS 
C a r e t a k e r  

MIL PERSONNEL 
O f f  S a l a r y  
E n l  S a l a r y  
House A l  low 

OTHER 
M i s s i o n  
M i s c  Recur 
Un ique  O t h e r  

TOTAL RECUR 

T o t a l  ----- 
0 

TOTAL COST 6,787 8,397 7,352 7,352 7,352 7,352 

3NE-TIME SAVES ----- ( S  K)-----  

CONSTRUCTION 
M I  LCON 
Fam Housing 

11 W 
1-Time Move 

IdIL PERSONNEL 
Mi l Moving 

OTHER 
Land Sa les  
Env i ronmenta l 

T o t a l  ----- 

I , 1-Time O t h e r  
rOTAL ONE-TIME 

REC~RRINGSAVES 
.----- (SK)- - - - -  

I-AM HOUSE OPS 
OW 

R r n  
00s 
Un ique  Opera t  
C i v  S a l a r y  
CHAMPUS 

MIL PERSONNEL 
O f f  S a l a r y  
E n l  S a l a r y  
House A 1  low 

OTHER 
Procurement 
M i s s i o n  
M i s c  Recur 
Un ique  Other  

1'OTAL RECUR 

T o t a l  ----- 
0 

Beyond 
-----.- 

0 

1'OTAL SAV 1 NGS 293 826 1,127 1,127 1,127 1,127 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 3/3 
Data  As O f  15:Ol 01/18/1994, Report Crea ted  20:23 03/03/1995 

Department : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i  l e  : C:\PAINT\lPNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

ONE-TIME NET ----- ( S  K) - - - - -  

CONSTRUCTION 
MI  LCON 
Fam Hous ing  

O W  
C i v  R e t i r / R I F  
C i v  Moving 
O t h e r  

MIL  PERSONNEL 
Mi I Mov ing  

OTHER 
HAP / RSE 
Env i  ronmenta l 
I n f o  Manage 
1-Time O t h e r  
Land 

TOTAL ONE-TIME 

RECURRING NET ----- ($  K)-----  
FAM HOUSE OPS 
O W  

RPMA 
BOS 
Un i  que Opera t  
C a r e t a k e r  
C i v  S a l a r y  

CHAMPUS 
MIL PERSONNEL 

Mi l S a l a r y  
House A l l o w  

OTHER 
Procurement 
M i s s i o n  
Misc  Recur 
Unique O t h e r  

TOTAL RECUR 

TOTAL NET COST 6,494 7,571 6,225 6,225 6,225 6,225 

T o t a l  ----- 

T o t a l  Beyond ----- ----.-- 
0 0 



INPUT DATA REPORT (COBRA v5.07) 
Data As Of 15:Ol 01/18/1994, Report Created 20:23 03/03/1995 

Department : USAF 
Op t i on  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\lPNPCS.CBR 
S td  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN ONE - GENERAL SCENARIO INFORIMTION 

Model Year One : FY 1996 

Model does Time-Phasing o f  Construction/Shutdown: Yes 

Base Name --------- 
Robins AFB, GA 
T inke r  AFB, OK 
H i  II AFB, UT 
K e l l y  AFB, TX 
McCle l lan  AFB, CA 

St ra tegy:  --------- 
Realignment 
Rea l ignment 
Realignment 
Rea l i gnment 
Rea l i gnment 

Sunnnary: -------- 
P a i n t  L Depain t  Scenar io # I  f o r  Small A i r c r a f t .  Move Small A,IC Pa in t  
and Depain t  processes t o  OO-ALC. 

INPUT SCREEN TWO - DISTANCE TABLE 

From Base: ---------- 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
T inke r  AFB, OK 
T inke r  AFB, OK 
T inke r  AFB, OK 
H i  I I AFB, UT 
Hi I I AFB, UT 
K e l l y  AFB, TX 

To Base: 

T inke r  AFB, OK 
Hi  II AFB, UT 
K e l l y  AFB, TX 
McClel lan AFB, 
H i l l  AFB, UT 
K e l l y  AFB, TX 
McC l e  l Ian AFB, 
K e l l y  AFB, TX 
McC l e  l lan AFB, 
McCLel Ian AFB. 

w INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom Robins AFB, GA t o  H i l l  AFB, UT 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
Student Pos i t i ons :  
Missn Eqpt  (tons): 
Suppt Eqpt ( t ons ) :  
M i l i t a r y  L i g h t  Veh ic les :  
Heavy/Specia l Vehicles : 

Transfers  f rom K e l l y  AFB, TX t o  H i l l  AFB, UT 

1996 1997 1998 ---- ---- ---- 
O f f i c e r  Pos i t i ons :  0 0 0 
E n l i s t e d  Pos i t ions :  0 0 0 
C i v i  l i a n  Pos i t i ons :  0 8 0 
Student Pos i t i ons :  0 0 0 
Yissn Eqpt ( tons):  0 0 0 
Suppt Eqpt ( tons) :  0 0 0 
M i  l i t a r y  L i g h t  Vehic les:  0 0 0 
Heavy/Special Vehic les:  0 0 0 

Oi stance: --------- 



INPUT DATA REPORT (COBRA v5.07) - Page 2 
Data As Of 15:Ol 01/18/1994, Report Created 20:23 03/03/1995 

Department : USAF 
Op t i on  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\lPNPCS.CBR 
S td  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom McCle l lan  AFB, CA t o  H i l l  AFB, U1 

1996 1997 1998 ---- ---- ---- 
O f f i c e r  Pos i t i ons :  0 0 0 
E n l i s t e d  Pos i t i ons :  0 0 0 
C i v i l i a n  Pos i t i ons :  0 40 0 
Student Pos i t i ons :  0 0 0 
Missn Eqpt ( tons) :  0 0 0 
Suppt Eqpt ( tons) :  0 0 0 
Mi l i t a r y  L i g h t  Vehic les:  0 0 0 
Heavy/Special  Vehic les:  0 0 0 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: Robins AFB, GA 

T o t a l  O f f i c e r  Employees: 1,349 
T o t a l  En l i s t e d  Employees: 5,917 
T o t a l  Student Employees: 0 
T o t a l  C i v i  l i a n  Employees: 11,976 
Mi l Fami l i e s  L i v i n g  On Base: 46.0% 
C i v i  l i a n s  Not W i  \ l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  A v a i l :  0 
E n l i s t e d  Housing U n i t s  Avai I: 0 
T o t a l  Base F a c i l i t i e s ( K S F ) :  11,844 
O f f i c e r  VHA ($/Month): 2 
E n l i s t e d  VHA ($/Month) : 4 1 
Per Diem Rate ($/Day): 77 
F r e i g h t  Cost ($/Ton/Mi l e )  : 1.40 

Name: T inke r  AFB, OK 

T o t a l  O f f i c e r  Employees: 1,542 
T o t a l  E n l i s t e d  Employees: 6,607 
T o t a l  Student Employees: 13  
T o t a l  C i v i  l i a n  Employees: 12,610 
Mi l Fami l i e s  L i v i n g  On Base: 13.0% 
C i v i  l i a n s  Not W i l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  Ava i l :  0 
T o t a l  Base Faci l i t i e s ( K S F ) :  14,872 
O f f i c e r  VHA ($/Month): 10 
E n l i s t e d  VHA ($/Month): 5 7 
Per Diem Rate ($/Day): 80 
F r e i g h t  Cost ($/Ton/Mi le ) :  1.40 

Name: H i l l  AFB, UT 

T o t a l  O f f i c e r  Employees: 
T o t a l  En l i s t e d  Employees: 
To ta t  Student Employees: 
T o t a l  C i v i  l i a n  Employees: 
Mi l Fami l i e s  L i v i n g  On Base: 
C i v i l i a n s  Not W i l l i n g  To Move: 
O f f i c e r  Housing U n i t s  Ava i l :  
E n l i s t e d  Housing U n i t s  Avai 1: 
T o t a l  Base Faci li t ies(KSF) : 
O f f i c e r  VHA ($/Month): 
E n l i s t e d  VHA ($/Month) : 
Per Diem Rate ($/Day): 
F r e i g h t  Cost ($/Ton/Mi le )  : 

RPMA Non-Payro l l ( f  K/Year) : 
Communications ($K/Year): 
BOS Non-Payrol l  ($K/Year): 
BOS Pavro l l (SK/Year) : 
Fami l y  Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS 'In-Pat ( $ / V i s i t )  : 
CHAMPUS Out-Pat ( $ / V i s i t )  : 
CHAMPUS S h i f t  t o  Medicare: 
A c t ~ v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMF Non-Payrol l  ($K/Year): 
Communications ($K/Year): 
805 Non-Payrol i  (%/Year): 
6"s Payro l  l (SK/Year): 
Family Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / ' i i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Un ique  A c t i v i t y  Inft,rmation: 

RPMA Non-Payrol l ($l:/Year): 
Communications ($K/'lear) : 
BOS Non-Payrol l  ($K,'Year): 
BOS Pa y r o l  I ($K/Year) : 
F ami l y Housing ($K/Itear) : 
Area Cost Factor: 
CHAMPUS In-Pat ( f / V i  s i t ) :  
CHAMPUS Out-Pat ( $ / \ ' i s i  t ) :  
CHAMPUS S h i f t  t o  Metli care: 
A c t i v i t y  Code: 

Homeowner Assistance, Program: 
Unique A c t i v i t y  Infc,rmat ion:  



INPUT DATA REPORT (COBRA v5.07) - Page 3 
Data  As O f  15:01 01/18/1994, Repor t  Crea ted  20:23 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i  l e  : C:\PAINT\lPNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FOUR - STATIC BASE I N F O M T I O N  

Name: K e l l y  AFB, TX 

T o t a l  O f f i c e r  Employees: 948 
T o t a l  E n l i s t e d  Employees: 4,082 
T o t a l  S t u d e n t  Employees: 0 
T o t a l  C i v i  l i a n  Employees: 16,490 
M i  l Fami l i e s  L i v i n g  On Base: 14.0% 
C i v i l i a n s  N o t  W i l l i n g  To Move: 0.0% 
O f f i c e r  Hous ing  U n i t s  A v a i l :  0 
E n l i s t e d  Hous ing  U n i t s  A v a i l :  0 
T o t a l  Base F a c i l i t i e s ( K S F ) :  15,208 
O f f i c e r  VHA ($/Month): 54 
E n l i s t e d  VHA ( f  /Month): 6 1  
P e r  Diem Rate  ($/Day): 98 
F r e i g h t  Cos t  ($ /Ton /Mi le ) :  1.40 

Name: M c C l e l l a n  AFB, CA 

T o t a l  O f f i c e r  Employees: 507 
T o t a l  E n l i s t e d  Employees: 2.722 
T o t a l  S t u d e n t  Employees: 0 
T o t a l  C i v i  l i a n  Employees: 9,621 
Mi l Fami l i e s  L i v i n g  On Base: 8.6% 
C i v i l i a n s  N o t  W i l l i n g  To Move: 40.0% 
O f f i c e r  Hous ing  U n i t s  A v a i l :  0 
E n l i s t e d  Hous ing  U n i t s  A v a i l :  0 
T o t a l  Base F a c i  l i t i e s ( K S F )  : 12,725 
O f f i c e r  VHA ($/Month) : 200 
En 1 i s t e d  VHA ( f  /Month) : 180 
P e r  Diem Rate  ($/Day): 105 

; F r e i g h t  Cos t  ($/Ton/Mi l e )  : 1.40 

INPUT SCREEN FIVE - DYNAMIC 

Name: Rob ins  AFB, GA 

I -T ime Un ique  Cost  (SK): 
I -T ime Un ique  Save (SK) : 
I - T i n e  Mov ing  Cos t  (SK): 
I -T ime Mov ing  Save (JK): 
Env Non-Mi lCon Reqd($K) : 
4 c t i v  M i s s i o n  Cost  (SK): 
4 c t i v  M i s s i o n  Save (SK): 
14isc R e c u r r i n g  Cos t  ($K): 
I4i s c  R e c u r r i n g  Save($ K) : 
Land (+Buy/-Sa l e s )  (SK) : 
z o n s t r u c t i o n  Schedu le(%) : 
Shutdown Schedu le  (%) :  
I4i [Con Cos t  Avoidnc($K) : 
'am Hous ing  Avoidnc( fK)  : 
l'rocurement Avoidnc($K):  
'CHAMPUS I n - P a t i e n t s / Y r :  
CHAMPUS O u t - P a t i e n t s / Y r :  
:aci 1 ShutDown(KSF): 

RPMA Non-Payro l l ($,</Year) : 
Communications ( $ K / l e a r ) :  
BOS Non-Payro l l (SKlYear): 
BOS Payro  1 l ($  K/Yea -)  : 
Fami l y Housing ($K/'(ear) : 
Area Cost  F a c t o r :  
CHAMPUS I n - P a t  ( $ / V i s i t ) :  
CHAMPUS Out-Pat  ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare:  
A c t i v i t y  Code: 

Homeowner Assis tancct  Program: 
Unique A c t i v i t y  I n f o r m a t i o n :  

RPMA Non-Payrol  l ($E/Year) :  
Cormnunications ( fK /Year ) :  
BOS Non-Payro l l (SKjYear)  : 
BOS P a y r o l l  ( fK /bear ) :  
F a m i l y  Housing ($K/Year): 
Area Cost  F a c t o r :  
CHAMPUS I n - P a t  ( $  / V i  s i  t) : 
CHAMPUS Out-Pat  ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Mecicare:  
A c t i v i t y  Code: 

Homeowner Ass is tance  Program: 
Unique A c t i v i t y  I n f c r m a t i o n :  

BASE INFORMATION 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

1,225 1,225 1,225 1,225 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami l y Housing Shu.:Down: 



INPUT DATA REPORT (COBRA v5.07) - Page 4 
Data As Of 15:Ol 01/18/1994, Report Created 20:23 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\lPNPCS.CBR 
Std F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: T inke r  AFB, OK 

I-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (SK): 
I -Time Moving Save ( f K ) :  
Env Non-Mi Icon Reqd($K) : 
A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save (SK): 
Misc Recur r ing  Cost(SK): 
Misc Recur r ing  Save($K): 
Land (+Buy/-Sa les)  (SK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%) : 
Mi Icon Cost Avoidnc($K): 
Fam Housing Avoidnc($K): 
Procurement Avoidnc(S K) : 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out -Pat ien ts IYr :  
Faci 1 ShutDown (KSF) : 

Name: H i  1 1  AFB, UT 
1996 ---- 

1-Time Unique Cost (SK): 56  
1-Time Unique Save (SK): 0 
I - T i w  Moving Cost (SK): 0 
I -Time Moving Save (SK): 0 
Env Hon-Mi Icon Reqd ( $ K) : 0 
A c t i v  M iss ion  Cost (SK): 0 
A c t i v  M iss ion  Save (SK): 0 
Misc Recur r ing  Cost(SK): 4,544 
Misc Recu r r i ng  Save($K): 0 
Land (+Buy/-Sa les)  (SK) : 0 
Cons t ruc t i on  Schedu le(%) : 0% 
Shutdown Schedule (%): 0% 
Mi Icon Cost Avoidnc(S K) : 0 
Faa Housing Avoidnc(SK) : 0 
P r o c u r e w n t  Avoidnc($K): 0 
CHAMPUS In-Pat ien ts /Yr :  0 
CHAMPUS Out -Pat ien ts IYr :  0 
F a c i  l ShutDown(KSF): 0 

Name: K e l \ y  AFB, TX 

I-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (fK): 
1-Time Moving Save ( fK):  
Env Non-MilCon Reqd(SK): 
A c t i v  Miss ion Cost (SK): 
A c t i v  Miss ion Save (SK): 
Mi sc Recurr ing  Cost (S K) : 
Misc Recur r ing  Save(SK): 
Land (+Buy/ -~a les)  (SK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%) : 
Mi [Con Cost Avoi dnc ( f  K) : 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K) : 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
Faci \ ShutDown(KSF) : 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% o:k 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami Ly Housing Sh~ltDown: 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

4,544 4,544 4,544 4,544 
0 0 0 0 
0 0 0 0 
or, 0% 0% 0% 
0% 0% o;, w4 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc  Family Housing ShutDown: 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

7 4 74 7 4 7 4 
0 0 0 0 
0 0 0 0 
0% 0% 0% 05 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 



INPUT DATA REPORT (COBRA v5.07) - Page 5 
Data As Of 15:01 01/18/1994, Report Created 20:23 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i  l e  : C:\PAINT\lPNPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: McClel  l an  AFB, CA 

1-Time Unique Cost (SK): 
1-Time Unique Save OK) :  
1-Time Moving Cost (SK): 
1-Time Moving Save ($K): 
Env Non-MilCon ReqdOK): 
A c t i v  M i s s i o n  Cost (SK): 
A c t i v  M iss ion  Save (SK): 
Mi sc Recu r r i ng  Cost ( f  K) : 
Mi sc Recur r ing  Save(SK) : 
Land (+Buy/-% les) (SK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%): 
MilCon Cost Avoidnc($K): 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K) : 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
Faci l ShutDown(KSF): 

1997 1998 1999 2000 ---- ---- ---- ---* 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

296 296 296 296 
0 0 0 0 
0 0 0 0 
0% 0% 0:: 0% 
0% 0% 0:s 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutOown: 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: Robins AFB, GA 
1996 1997 ---- ---- 

O f f  Force S t ruc  Change: 0 0 
Enl  Force S t ruc  Change: 0 0 
Civ Force S t r u c  Change: 0 0 
Stu  Force S t ruc  Change: 0 0 
O f f  Scenar io Change: 0 0 
Enl Scenar io Change: 0 0 
Civ Scenar io  Change: - 4 - 2 
OffeChange(No Sal  Save): 0 0 
En1 Change(No Sal  Save): 0 0 
t i v  Change(No Sa l  Save): 0 0 
t a re take rs  - Mi l i t a r y :  0 0 
Caretakers - C i v i  l i an :  0 0 

Yame: H i  1 l AFB, UT 
1996 1997 1998 1999 2000 ---- ---- ---- ---- ---- 

3 f f  Force S t ruc  Change: 0 0 0 0 0 
Enl Force S t ruc  Change: 0 0 0 0 0 
Civ Force S t ruc  Change: 0 0 0 0 0 
Stu Force S t ruc  Change: 0 0 0 0 0 
Off Scenar io Change: 0 0 0 0 0 
En l Scenar io Change: 0 0 0 0 0 
4:iv Scenar io Change: 17 8 0 0 0 
Off Change(No Sal  Save): 0 0 0 0 0 
i n  I Change(No Sa l Save) : 0 0 0 0 0 
Civ Change(No Sal  Save): 0 0 0 0 0 
'Caretakers - Mi l i t a r y :  0 0 0 0 0 
:aretakers - C i v i l i a n :  0 0 0 0 0 



INPUT DATA REPORT (COBRA v5.07) - Page 6 
Data As Of 15:Ol 01/18/1994, Report Created 20:23 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\lPNPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN SIX - BASE PERSONNEL INFOMTION 

Name: K e l l y  AFB, TX 
1996 1997 1998 1999 2000 ---- ---- ---- ---- ---- 

O f f  Force S t r u c  Change: 
Enl Force S t ruc  Change: 
Civ Force S t ruc  Change: 
Stu Force S t ruc  Change: 
O f f  Scenar io Change: 
En l Scenario Change: 
Civ Scenar io Change: 
O f f  Change(No Sa l  Save): 
Enl Change(No Sal  Save): 
Civ Change(No Sa l  Save): 
Caretakers - Mi l i t a r y :  
Caretakers - C i v i  l i an :  

Name: McClel  Ian AFB, CA 

O f f  Force S t ruc  Change: 
Enl Force S t ruc  Change: 
Civ Force S t ruc  Change: 
Stu Force S t ruc  Change: 
D f f  Scenar io Change: 
En l Scenar io  Change: 
Civ Scenar io Change: 
3 f f  Change(No Sal  Save): 
En1 Change(No Sal  Save): 
Civ Change(No Sa l  Save): 
f a re take rs  - Mi l i t a r y :  
l a re take rs  - C i v i  l i a n :  

STANDARD FACTORS SCREEN ONE - PERSONNEL 

'ercent O f f i c e r s  Marr ied:  76.80% 
'ercent E n l i s t e d  Marr ied:  66.90s: 
fn l i s t e d  Housing Mi icon: 80.00% 
O f f i c e r  Sa la ry ($ /Year )  : 78,668.00 
Off BAQ w i t h  Dependents($): 7,073.00 
En l i s ted  Sa la ry ($ /Year ) :  36,148.00 
Enl BAQ w i t h  Dependents($): 5,162.00 
tSvg Unemploy Cost($/Week): 174.00 
IJnemployment E l i g i b i  l i t y (Weeks) :  18 
Z i v i l i a n  Salary($/Year) :  45,372.00 
~ C i v i  l i a n  Turnover Rate: 2.00% 
'Civi l i a n  E a r l y  R e t i r e  Rate: 0 -00% 
S i v i  l i a n  Regular R e t i r e  Rate: 0.00% 
1:ivi l i a n  RIF Pay Factor:  39.005: 
:SF F i l e  Desc: NO PCS - PAINT TRC 

liTANDARD FACTORS SCREEN TWO - FACILITIES 

IIPMA Bui  l d i n g  SF Cost Index: 1.00 
ROS Index (RPMA vs popu la t ion) :  1.00 

( I nd i ces  a re  used as exponents) 
I'rogram Management Factor:  10.00% 
Caretaker Admi n (SF/Care) : 162.00 
tlothba 1 l Cost ($/SF) : 1.25 
l\vg Bachelor Quarters(SF) : 256.00 
r\vg Fami 1 y Quarters (SF) : 1,320.00 
APPDET.RPT I n f l a t i o n  Rates: 
1996: 2.60% 1997: 2.80% 1998: 2.80% 

Civ Ea r l y  R e t i r e  Pay Factor:  9.004 
P r i o r i t y  Placement Service:  60.00% 
PPS Act ions  Invo l v i ng  PCS: 50.00% 
C i v i l i a n  PCS Costs ( S ) :  0.00 
C i v i l i a n  New H i r e  Cost($):  4,000.00 
Nat Median Home Pr i ce ($ ) :  114,600.00 
Home Sale Reimburse Rate: 10.00% 
Max Home Sale Reimburs($): 22,385.00 
Home Purch Reimburse Rate: 5.00% 
Max Home Purch R e i m b ~ r s ( $ ) :  11,191.00 
C i v i l i a n  Homeowning ?ate: 0.00% 
HAP Home Value Reimbl~rse Rate: 22.904 
HAP Homeowner Receiv ing Rate: 5.00% 
RSE Home Value Reimb~~rse Rate: 0.00% 
RSE Homeowner Receiv ing Rate: 0.00% 

Rehab vs. New Mi Icon Cost: 
I n f o  Management Acco~rnt: 
Mi Icon Design Rate: 
Mi Icon SIOH Rate: 
MilCon Contingency P.an Rate: 
Mi lCon S i t e  Preparat.on Rate: 
Discount Rate f o r  NPI1.RPT/ROI: 
I n f l a t i o n  Rate f o r  NI'V.RPT/ROI: 



INPUT DATA REPORT (COBRA v5.07) - Page 7 
Data As Of 15:Ol 01/18/1994, Report Created 20:23 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\lPNPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

STANDARD FACTORS SCREEN THREE - TRANSPORTATION 

Mater ia l /Ass igned Person(Lb): 7J0 
HHG Per O f f  Family (Lb): 15,000.00 
HHG Per En l  Family (Lb): 9,000.00 
Hff i  Per M i l  S ing le  (Lb):  8,400.00 
HHG Per C i v i  l i a n  (Lb): 0.00 
Tota l HHG Cost ( f  /100Lb) : 35.00 
A i r  T ranspor t  ($/Pass Mi le ) :  0.00 
Misc Exp ( $ / D i r e c t  Employ): 2,947.00 

Equip Pack & Crate(:)/Ton): 284.00 
Mi I L i g h t  Vehicle(S,IMi l e )  : 0.43 
Heavy/Spec Vehicle(! i/Mi l e ) :  1.40 
POV Reimbursement($,*f i le): 0.00 
Avg M i l  Tour Length (Years): 4.10 
Rout ine PCS(S/Pers/'lour) : 6,437.00 
One-Time O f f  PCS Co!;t($): 9,142.00 
One-Time En 1 PCS Cost($) : 5,761.00 

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION 

Category UM -------- - - 
Hor i zon ta  l (sy) 
Water f ront  
A i r  Operat ions 

(LF) 
(SF) 

Operat i ona l (SF) 
A d m i n i s t r a t i v e  (SF) 
School Bui  l d i ngs  
Maintenance Shops 

(SF) 
(SF) 

Bachelor Quarters (SF) 
Fami l y Quar ters  (SF) 
Covered Storage (SF) 
D in ing  F a c i l i t i e s  (SF) 
Recreat ion  Faci  l i t i e s  (SF) 
Communications Faci  l (SF) 
Shipyard Maintenance (SF) 
RDT & E F a c i l i t i e s  (SF) 
POL Storage (BL) . Ammunition Storage 
Yedical  F a c i l i t i e s  

(SF) 
(SF) 

Envi ronmenta l ( 1 

Category UM -------- - - 
Opt ional  Category A ( ) 
Opt ional  Category B ( ) 
Opt iona l  Category C ( ) 
Opt ional  Category D ( ) 
Opt iona l  Category E ( ) 
Opt ional  Category F ( ) 
Opt ional  Category G ( ) 
Opt ional  Category H ( ) 
Opt ional  Category I ( ) 
Opt iona l  Category J ( ) 
Opt ional  Category K ( ) 
Opt ional  Category L ( ) 
Opt i ona l Category M ( ) 
Opt ional  Category N ( ) 
Opt iona l  Category 0 ( ) 
Opt ional  Category P ( ) 
Opt ional  Category Q ( ) 
Opt ional  Category R ( ) 



SCENARIO NO. 2 
SMALL AIRCRAFT (NO PCS) 

Paint and Depaint Scenario #2 for Small Aircraft: 
Move Small Aircraft Paint Operations to SM-A LC 

Move Small Aircraft Depaint to SM-ALC and WK-ALC 



COBRA REALIGNMENT S W R Y  (COBIM v5.07) - Page 1/2 
Data As Of 15:Ol 01/18/1994, Report Created 21:31 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC.- NO PCS 
Scenar io F i l e  : C:\PAINT\ZPNPCS.CBR 
Std F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

S t a r t i n g  Year : 1996 
F i n a l  Year : 1997 
ROI Year : Never 

/ 

NPV i n  2015(SK): 100,465 
1-Time Cost ( fK) :  762 

Net Costs (JK) Constant Dol  Lars 
1996 ---- 1997 ---- 

Y i  I con 0 0 
Person 308 506 
3verhd 6,068 6,086 
Yoving 0 447 
Y i s s i o  4 9 4 9 
3ther  11 0 

1996 1997 1998 1999 2000 2001 ---- ---- ---- ---- ---- ---- 
'OSITIONS ELIMINATED 

O f f  0 0 0 0 0 0 
En 1 0 0 0 0 0 0 
Civ  8 4 0 0 0 0 
TOT 8 4 0 0 0 0 

IJOSITIONS REALIGNED 
O f f  0 0 0 0 0 0 
En l 0 0 0 0 0 0 
Stu  0 0 0 0 0 0 
Civ  0 38 0 0 0 0 
TOT 0 38 0 0 0 0 

T o t a l  ----- 

I; unnna r y : 

Pa in t  L Depaint  Scenar io 12 f o r  Small A i r c r a f t .  Move Small A/C Pa in t  
processes t o  SM-ALC, and move Depaint  t o  SM-ALC and WR-ALC. 



COBRA REALIGNMENT S W R Y  (COBILA v5.07) - Page 2/2 
Data  As Of 15:Ol 01/18/1994, Repor t  Created 21:31 03/03/1995 

Department  : USAF 
D p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i l e  : C:\PAINT\ZPNPCS.CBR 
S t d  F c t r s  F l  l e  : C:\PAINT\TRCNOPCS.SFF 

Costs (SK)  Cons tan t  D o l  l a r s  
1996 1997 ---- ---- 

Mi I c o n  0 0 
Person 489 960 
3verhd  6,092 6,207 
Yovi ng 0 447 
Y i s s i o  49 4 9 
3 t h e r  11 0 

TOTAL 6,641 7,663 7,244 7,244 

Savings (SK) Cons tan t  D o l  l a r s  
1996 1997 ---- ---- 

IMi I c o n  0 0 
>erson  181 4 54 
Overhd 24 121 
14ovi ng 0 0 
I q i s s i o  0 0 
O t h e r  0 0 

T o t a l  ----- 
0 

5,805 
36,724 

447 
294 
11 

T o t a  l ----- 
0 

2,813 
1,052 

0 
0 
0 

Beyond ------ 
0 

54 4 
22 7 
0 
0 
0 



TOTAL PERSONNEL IMPACT REPORT (COBRA v5.07)  
Data As Of 15:Ol 01/18/1994, Report Created 21:31 0:3/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\PPNPCS.CBR 
Std F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

Rate ---- 
CIVILIAN POSITIONS REALIGNING OUT 

E a r l y  Ret i rement* 0.00% 
Regular Ret i rement* 0.00% 
C i v l  l i a n  Turnover' 2.00% 
Civs  Not Moving (RIFs)*+ 
C i v i l i a n s  Moving ( t he  remainder) 
C i v i  l i a n  P o s i t i o n s  A v a i l a b l e  

To ta l  ----- 
38 
0 
0 
0 
0 
38 
0 

CIVILIAN POSITIONS ELIMINATED 8 4 0 0 0 0 1 2  
E a r l y  Ret i rement 0.00% 0 0 0 0 0 0 0 
Regular Ret i rement 0.00% 0 0 0 0 0 0 0 
C i  v i  l i an Turnover 2.00% 0 0 0 0 0 0 0 
Civs  Not Moving (RIFs)*+ 0 0 0 0 0 0  0 
P r i o r i t y  Placement# 60.00% 5 3 0 0 0 0 8 
C i v i  l i a n s  Avai l a b l e  t o  Move 3 1 0 0 0 0  4 
C i v i l i a n s  Moving 0 0 0 0 0 0  0 
C i v i l i a n  RIFs ( t h e  remainder)  3 1 0 0 0 0  4 

CIVILIAN POSITIONS REALIGNING I N  0 3 8 0 0 0 0 3 8  
C i v i  l i a n s  Moving 0 3 8 0 0 0 0 3 8  
New C i v i  l i a n s  H i red  0 0 0 0 0 0  0 
Other  C i v i l i a n  Add i t i ons  1 6 8 0 0 0 0 2 4  

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0 
TOTAL CIVILIAN RIFS 3 1 0 0 0 0  4 
TOTAL CIVILIAN PRIORITY PLACEMENTS# 5 3 0 0 0 0 8 
TOTAL CIVILIAN NEW HIRES 1 6 8 0 0 0 0 2 4  

E a r l y  Ret i rements,  Regular Ret i rements,  C i v i l i a n  Turnover, and C i v i l i a n s  Not 
W i  l l i n g  t o  Move a re  no t  app l i cab le  f o r  moves under f i f t y  mi les. 

+ The Percentage o f  C i v i  l i a n s  Not W i  I l i n g  t o  Move (Vo luntary  RIFs) va r i es  from 

base base. 
I N6t a l l  P r i o r i t y  Placements i nvo l ve  a Permanent Change o f  S ta t i on .  The r a t e  

o f  PPS placements i n v o l v i n g  a PCS i s  50.00% 



TOTAL APPROPRIATIONS DETAIL REPORT {COBRA v5.07) - Page 1 / 3  
Da ta  As O f  15:Ol 01/18/1994, Repor t  Crea ted  21:31 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i  l e  : C:\PAINT\ZPNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

ONE-TIME COSTS ----- (SK)----- 
CONSTRUCTION 

M I  LCON 
Fam Hous ing  
Land Purch  

om 
CIV SALARY 

C i v  R IF  
C i v  R e t i r e  

CIV MOVING 
P e r  Diem 
POV Mi l e s  
Home Purch  
HHG 
Mi sc 
House Hunt  
PPS 
RITA 

FREIGHT 
Pack ing  
F r e i g h t  
V e h i c l e s  
D r i v i n g  

Unemployment 
OTHER 

Program P l a n  
Shutdown 
New H i r e  
1-Time Move 

Y IL  PERSONNEL 
M I L  MOVING 

P e r  Diem 
POV Mi l e s  
HHG 
n i s c  

0 0 0 0 0 0 
0 0 0 0 0 0 

OTHER 
E l i m  PCS 0 0 0 0 0 0 

OTHER 
HAP / RSE 0 0 0 0 0 0 
Env i  ronmenta l 0 0 0 D 0 0 
I n f o  Manage 0 0 0 D 0 0 
1-Time O t h e r  11 0 0 3 0 0 

TOTAL ONE-TIME 162 600 0 3 0 0 

T o t a l  ----- 



TOTAL APPROPRIATIONS DETAIL REPORT iCOBRA v5.07) - Page 2/3 
D a t a  As Of  15:Ol 01/18/1994, Repor t  Crea ted  21:31 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i  l e  : C:\PAINT\ZPNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

RECURRINGCOSTS ----- ($K) - - - - -  
FAM HOUSE OPS 
3 W 

RPMA 
00s 
Un ique  O p e r a t  
C i v  S a l a r y  
CHAMPUS 
C a r e t a k e r  

MIL  PERSONNEL 
O f f  S a l a r y  
E n l  S a l a r y  
House A l l o w  

OTHER 
M i s s i o n  
M i s c  Recur 
Un ique  O t h e r  

TOTAL RECUR 

TOTAL COST 6,641 7,663 7,244 7,244 7,244 7,244 

ONE-TIME SAVES ----- ($K) - - - - -  

:ONSTRUCTION 
M I  LCON 
Fam Hous ing  

11W 
I - T i m e  Move 

IMIL PERSONNEL 
M i l  Mov ing  

IOTHER 
Land S a l e s  
Env i  ronmenta l 
1-Time O t h e r  

TOTAL ONE-TIME 

RECURRINGSAVES ----- (sK)- - - - -  
"AM HOUSE OPS 
om 

RPMA 
BOS 
Un ique  Opera t  
C i v  S a l a r y  
CHAMPUS 

MIL  PERSONNEL 
O f f  Sa l a r y  
E n l  S a l a r y  
House A l l o w  

OTHER 
Procurement  
M i s s i o n  
M i s c  Recur 
Un ique  O t h e r  

'TOTAL RECUR 

TOTAL SAVINGS 205 575 771 77 1 771 771 

T o t a l  Beyolid ----- ----.-- 
0 0 

T o t a l  ----- 

T o t a l  Beyond ----- ------ 
0 0 



TOTAL APPROPRIATIONS DETAIL REPORT ((COBRA v5.07) - Page 3/3 
Data  As Of 15:Ol 01/18/1994, Report  Crea ted  21:31 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i l e  : C:\PAINT\PPNPCS.CBR 

' S t d  F c t r s ' F i l e  : C:\PAINT\TRCNOPCS.SFF 

ONE-TIME NET ----- ($K)----- 

CONSTRUCTION 
MI  LCON 
Fam Housing 

om 
C i v  R e t i r / R I F  
C i v  Moving 
O t h e r  

MIL PERSONNEL 
Mi l Mov ing  

OTHER 
HAP / RSE 
Env i ronmenta l  
I n f o  Manage 
1-Time O t h e r  
Land 

TOTAL ONE-TIME 

T o t a l  ----- 

RECURRING NET ----- ($K)----- 

FAM HOUSE OPS 
om 

RPM A 
BOS 
Un ique  Opera t  
C a r e t a k e r  
C i v  S a l a r y  

CHAMPUS 
MIL PERSONNEL 

Mi 1 S a l a r y  
House A l l o w  

OTHER 
Procurement 
M i s s i o n  
Misc  Recur 
Unique O t h e r  

TOTAL RECUR 

T o t a l  ----- 
0 

TOTAL NET COST 6,436 7,088 6,473 6,473 6,473 6,473 



INPUT DATA REPORT (COBRA 6 . 0 7 )  
Data As Of 15:Ol 01/18/1994, Report Created 21:31 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\ZPNPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN ONE - GENERAL SCENARIO INFORMATION 

Model Year One : FY 1996 

Model does Time-Phasing o f  Construction/Shutdown: Yes 

Base Name 

Robins AFB, GA 
T inke r  AFB, OK 
H i l l  AFB, UT 
K e l l y  AFB, TX 
McCle l lan  AFB, CA 

St ra tegy:  --------- 
Rea l ignment 
Rea l i gnment 
Rea l i gnment 
Rea l i gnment 
Rea l i gnment 

Summary: -------- 
P a i n t  & Depa in t  Scenar io 12 f o r  Small A i r c r a f t .  Move Small A/C P a i n t  
processes t o  SM-ALC, and move Depaint  t o  SM-ALC and WR-ALC. 

INPUT SCREEN TWO - DISTANCE TABLE 

From Base: ---------- 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
Robins AFB, GA 
T inke r  AFB, OK 
T inke r  AFB, OK 
T inke r  AFB, OK 
H i l l  AFB, UT 

! H i l l A F B , U T  
K e l l y  AFB, TX 

To Base: -------- 
T inker  AFB, OK 
H i  I I AFB, UT 
K e l l y  AFB, TX 
McClel lan AFB, CA 
H i  I I AFB, UT 
K e l l y  AFB, TX 
McClel Ian AFB, CA 
K e l l y  AFB, TX 
McClel lan AFB, CA 
McClel lan AFB, CA 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom Robins AFB, GA t o  McClel lan AFB, CA 

D f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
Student Pos i t i ons :  
Missn Eqpt (tons): 
Suppt Eqpt ( tons):  
Mi l i t a r y  L i g h t  Vehic les:  
Heavy/Special Vehic les:  

Transfers  f rom H i l l  AFB, UT t o  McClel lan AFB, CA 

Distance: ------- - - 

1996 1997 1998 1999 2000 ---- ---- ---- ---- ---- 
O f f i c e r  Pos i t i ons :  0 0 0 0 0 
E n l i s t e d  Pos i t i ons :  0 0 0 0 0 
C i v i l i a n  Pos i t i ons :  0 1 7  0 0 0 
Student Pos i t i ons :  0 0 0 0 0 
Missn Eqpt ( tons):  o 0 0 o 0 
Suppt Eqpt ( tons):  0 0 0 0 0 
Mi l i t a r y  L i g h t  Vehic les:  0 0 0 0 0 
Heavy/Special Vehic les:  0 0 0 0 0 



INPUT DATA REPORT (COBRA v5.07) - Page 2 
Data As Of 15:Ol 01/18/1994, Report Created 21:31 C3/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\2PNPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

lNPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom K e l l y  AFB, TX t o  McCle l lan  AFB, CA 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
Student Pos i t i ons :  
Missn Eqpt ( tons) :  
Suppt Eqpt ( tons) :  
Mi l i t a r y  L i g h t  Vehic les:  
Heavy/Special  Veh ic les :  

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: Robins AFB, GA 

T o t a l  O f f i c e r  Employees: 1,349 
T o t a l  E n l i s t e d  Employees: 5,917 
T o t a l  Student Employees: 0 
To ta l  C i v i  l i a n  Employees: 11,976 
M i l  Fami l i e s  L i v i n g  On Base: 46.0% 
C i v i l i a n s  Not W i l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  A v a i l :  0 
En l i s t e d  Housing U n i t s  Avai 1: 0 
Tota l Base Faci  l i t i es (KSF) :  11,844 
O f f i c e r  VHA ($/Month) : 2 
E n l i s t e d  VHA ($/Month) : 4 1 
Per Diem Rate ($/Day): 7 7 
F r e i g h t  Cost ($/Ton/Mile): 1.40 

Name: T inke r  AFB, OK 

To ta l  O f f i c e r  Employees: 1,542 
To ta l  E n l i s t e d  Employees: 6,607 
To ta l  Student Employees: 13 
Tota l  C i v i  l i a n  Employees: 12,610 
Y i  l Fami l i e s  L i v i n g  On Base: 13.0% 
C i v i l i a n s N o t W i l l i n g T o M o v e :  0.0% 
' O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  A v a i l :  0 
Tota I Base Faci  l i t i es (KSF) :  14,872 
3 f f i c e r  VHA ($/Month): 10 
E n l i s t e d  VHA ($/Month): 57 
per Diem Rate ($/Day): 80 
F re igh t  Cost ($/Ton/Mi le ) :  1.40 

Yame: H i l l  AFB, UT 

Tota l  O f f i c e r  Employees: 84 1 
l o t a l  E n l i s t e d  Employees: 5,527 
'TotaI  Student Employees: 0 
'Total C i v i  l i a n  Employees: 10,899 
I4i 1 Fami l i e s  L i v i n g  On Base: 36.0% 
 civilians Not W i l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  Avai 1: 0 
IFn l is ted Housing U n i t s  Avai I: 0 
T o t a l  Base Faci  l i t i es (KSF)  : 12,829 
O f f i c e r  VHA ($/Month): 0 
I : n l i s t ed  VHA ($/Month): 37 
Per Diem Rate ($/Day): 102 
I ' r e i gh t  Cost ($/Ton/Mi le )  : 1.40 

RPMA Non-Payrol l ($l:/Year) : 
Communications ($K/'fear) : 
BOS Non-Payro l l (SK,'Year) : 
BOS P a y r o l l  ($K/Yeai-) : 
Fami l y  Housing ($K/"ear): 
Area Cost Factor:  
CHAMPUS In-Pat ($/V. s i t ) :  
CHAMPUS Out-Pat ($ / \ ' i s  i t )  : 
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  Infclrmation: 

RPMA Non-Payroll (SK/Year): 
Communications ($K/Year): 
BOS Non-Payrol l  ($K/Year): 
BOS Payro I 1  ($K/Year) : 
Family Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t )  : 
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payro l l ($K/Year) : 
Communications ($K/Year) : 
BOS Non-Payrol l ($K/'tear) : 
BOS Payro 1 l ($K/Year) : 
Fami l y Housing ($K/Yt?ar) : 
Area Cost Factor: 
CHAMPUS In-Pat ($ / V i ! ; i  t) : 
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Med. care:  
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  Informat ion:  



INPUT DATA REPORT (COBRA v5.07) - Page 3 
Data As Of 15:Ol 01/18/1994, Report Created 21:31 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\2PNPCS.CBR 
Std F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: K e l l y  AFB, TX 

T o t a l  O f f i c e r  Employees: 948 
To ta l  En l i s t e d  Employees: 4,082 
T o t a l  Student Employees: 0 
To ta l  C i v i  l i a n  Employees: 16,490 
Mi l Fami l i e s  L i v i n g  On Base: 14  .OL 
C i v i l i a n s  Not  W i l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  Avai I: 0 
E n l i s t e d  Housing U n i t s  Avai \: 0 
To ta l  Base F a c i l i t i e s ( K S F ) :  15,208 
O f f i c e r  VHA ($/Month): 54 
E n l i s t e d  VHA ($/Month): 61 
Per Diem Rate ($/Day): 98 
F r e i g h t  Cost ($/Ton/Mi le )  : 1.40 

Name: McC Lel Ian AFB, CA 

Tots l O f f i c e r  Employees: 
T o t a l  E n l i s t e d  Employees: 
T o t a l  S tudent  Employees: 
T o t a l  C i v i  l i a n  Employees: 
H i  l Fami l i e s  L i v i n g  On Base: 
C i v i  l i a n s  Not W i  l l i n g  To Move: 
O f f i c e r  Housing U n i t s  A v a i l :  
E n l i s t e d  Housing U n i t s  A v a i l :  
l o t a  l Base Faci  li t ies(KSF) : 
O f f i c e r  VHA ($/Month) : 
En l i s t e d  VHA ($/Month) : 
Per Diem Rate ($/Day): 

f F r e i g h t  Cost ($/Ton/Mi le ) :  

RPMA Non-Payro l l (1 K/Year) : 
Communications (SKl'Year) : 
BOS Non-Payro l l ($ C./Year) : 
BOS P a y r o l l  ($K/Year): 
Fami l y  Housing (SKjYear): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ p i  s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  I n fo rna t i on :  

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

RPMA Non-Payrol l (fK/Year) : 25,433 
Communications ($K/Year): 2,521 
BOS Non-Payrol l  ($K/Year): 8,543 
BOS P a y r o l l  ($K/Year): 0 
Family Housing ($K/Year): 5,628 
Area Cost Factor:  1.14 
CHAMPUS In-Pat ( f  / V i  s i  t )  : 0 
CHAMPUS Out-Pat ( $ / l i s i t ) :  0 
CHAMPUS S h i f t  t o  Medicare: 0.0% 
A c t i v i t y  Code: 

Homeowner Assistance Program: No 
Unique A c t i v i t y  I n f ~ ~ n n a t i o n :  No 

Nan:: Robins AFB, GA 
1996 ---- 

1-Time Unique Cost (SK): 0 
I -Time Unique Save (SK): 0 
1-Time Moving Cost ($K): 0 
I-Time Moving Save ($K): 0 
Env Non-MilCon Reqd($K): 0 
A c t i v  M iss ion  Cost (JK):  0 
A c t i v  M iss ion  Save ( f K ) :  0 
Misc Recur r ing  Cost($K): 287 
Misc Recur r ing  Save($K) : 0 
Land (+Buy/-Sa les)  (SK) : 0 
Const ruc t ion  Schedule(%): 0% 
Shutdown Schedule (%) : 0% 
Hi lCon Cost Avoidnc($K): 0 
Fam Housing Avoidnc($K): 0 
Procurement Avoidnc($K): 0 
CHAMPUS In-Pat ien ts /Yr :  0 
CHAMPUS Out-Pat ients/Yr:  0 
Faci l ShutDown(KSF): 6 

199; 1998 1999 2000 
- - - *  - - - -  ---- ---- 

C 0 0 0 
0 0 0 0 
c 0 0 0 
C 0 0 0 
0 0 0 0 
c. 0 0 0 
0 0 0 0 

28' 287 287 287 
0 0 0 0 
C 0 0 0 
0'; 0% 0% 0% 
0'; 0% oa 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 



INPUT DATA REPORT (COBRA v5.07) - Page 4 
Data As Of 15:Ol 01/18/1994, Report Created 21:31 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\ZPNPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: T inke r  AFB, OK 

1-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
1-Time Moving Cost ($K) :  
I -Time Moving Save ( S K ) :  
Env Non-MilCon Reqd($K): 
A c t i v  Mission. Cost (fK): 
A c t i v  Miss ion Save (SK): 
Mi sc Recur r ing  Cost($K) : 
Misc Recur r ing  Save(fK): 
Land (+Buy/-Sales) (SK): 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%) : 
MilCon Cost Avoidnc($K): 
Fam Housing Avoidnc($K): 
Procurement Avoidnc($K): 
CHAMPUS In -Pa t i en t s lY r :  
CHAMPUS Out-Pat ients/Yr:  
Faci  l ShutDown(KSF) : 

Name: H i  l l AFB, UT 
1996 ---- 

I-Time Unique Cost (SK): 0 
1-Time Unique Save ($K): 0 
1-Time Moving Cost (SK): 0 
1-Time Moving Save (fK): 0 . Env Non-Mi Icon Reqd($K) : 0 
A c t i v  M iss ion  Cost (SK): 0 
A c t i v  M iss ion  Save (SK): 0 
Misc Recur r ing  Cost (JK) : 36 7 
Misc Recur r ing  Save($K): 0 
Land (+Buy/-Sa les)  (SK) : 0 
Cons t ruc t i on  Schedule(%) : 0% 
Shutdown Schedu l e  (%) : 0% 
Mi Icon Cost Avoidnc($K): 0 
Fam Housing Avoidnc(SK) : 0 
Procurement Avoidnc($K): 0 
CHAMPUS In-Pat ien ts /Yr :  0 
CHAMPUS Out -Pat ien ts /Yr :  0 
Faci  l ShutDown(KSF): 4 2 

Name: Ke l  l y  AFB, TX 

1-Time Unique Cost (fK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (4K): 
1-Time Moving Save ($K): 
Env Non-MilCon Reqd($K): 
A c t i v  Miss ion Cost ($K): 
A c t i v  Miss ion Save ($K): 
Yisc Recur r ing  Cost (SK) : 
Y i  sc Recurr ing  Save($K) : 
Land (+Buy/ -~a les)  (SK) : 
Const ruc t ion  Schedule(%): 
Shutdown Schedule (%):  
Y i  Icon Cost Avoidnc($K): 
Fam Housing Avoidnc($ K) : 
Procurement Avoidnc($K): 
CHAMPUS In-Pat ien ts /Yr :  
WVWJS Out-Pat ients/Yr:  
Faci l ShutDown (KSF) : 

1997 1998 1999 2000 ---- ---- ---- - --- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0% 0% O:k 0% 
0% v4 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

367 367 367 367 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0 :; 0% 0s; 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc F a m i l y  Housing ShutDown: 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

4 9 49 4 9 49 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami 1 y Housing Shu.:Down: 



INPUT DATA REPORT (COBRA v5.07) - Page 5 
Data As O f  15:Ol 01/18/1994. Report Created 21:31 03/03/1995 

Ilepartment : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i  l e  : C:\PAINT\ZPNPCS.CBR 
;td F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORHATION 

Ilame: McCle l lan  AFB, CA 

1-Time Unique Cost (fK): 
1-Time Unique Save (fK): 
1-Time Moving Cost (fK): 
1-Time Moving Save (SK): 
Env Non-Mi Icon Reqd ( f  K) : 
A c t i v  M iss ion  Cost ( fK):  
A c t i v  M iss ion  Save ( fK):  
ldisc Recur r ing  Cost(fK) : 
14 i  sc Recur r ing  Save(fK) : 
I-and (+Buy/-Sa les)  (fK) : 
1:onstruction Schedu le(%) : 
lihutdown Schedule (%) : 
I 4 i  Icon Cost Avoidnc(fK) : 
Fan Housing Avoidnc($K): 
Procurement Avoidnc($K) : 
CHAMPUS In -Pa t i en t s /Y r :  
CHAMPUS Out -Pat ien ts /Yr :  
I'aci I ShutDown(KSF) : 

1997 1998 1999 2000 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

5,399 5,399 5,399 5,399 
0 0 0 0 
0 0 0 0 
0% 05 0% 0% 
05 0% 05 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 

(NPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Ilame: Robins AFB, GA 

O f f  Force S t ruc  Change: 
I:nl Force S t ruc  Change: 
l : iv  Force S t ruc  Change: 
l i t u  Force S t ruc  Change: 
O f f  Scenar io Change: 
I:n I Scenar io Change: 
1:iv Scenar io Change: 
Off.Change(No Sa l  Save): 
I:nl Change(No Sa l  Save) : 
(:iv Change(No Sa l Save): 
Lare takers  - Mi li t a r y :  
Caretakers - C i v i  l ian: 

Name: H i  l l AFB, UT 

O f f  Force S t ruc  Change: 
I:nl Force St ruc  Change: 
(: iv Force S t ruc  Change: 
!;tu Force S t ruc  Change: 
O f f  Scenar io Change: 
I:nI Scenar io Change: 
(:iv Scenar io Change: 
O f f  Change(No Sal  Save): 
I .n l  Change(No Sa l  Save): 
(: iv Change(No Sa l  Save): 
Caretakers - Mi l i t a r y :  
Caretakers - C i v i l i a n :  



INPUT DATA REPORT (COBRA v5.07) - Page 6 
Data As Of 15:Ol 01/18/1994, Report Created 21:31 0:1/03/1995 

Department : USAF 
Opt ion  Package : PAINT-TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\ZPNPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: K e l l y  AFB, TX 

O f f  Force S t ruc  Change: 
Enl  Force S t ruc  Change: 
Civ Force S t ruc  Change: 
Stu Force S t ruc  Change: 
3 f f  Scenar io Change: 
En 1 Scenar io Change: 
Civ Scenar io Change: 
3 f f  Change(No Sa l Save): 
Enl  Change(No Sa l  Save): 
Civ Change(No Sa l Save): 
Lare takers  - Mi l i t a r y :  
Caretakers - C i v i  l i a n :  

Yame: McCle l lan  AFB, CA 

I f f  Force S t ruc  Change: 
Enl  Force S t ruc  Change: 
L i v  Force S t ruc  Change: 
j t u  Force S t ruc  Change: 
O f f  Scenar io Change: 
En l Scenar io Change: 
:iv Scenar io Change: 
I f f  Change(No Sa l  Save): 
En1 Change(No Sa l  Save): 
:iv Change(No S a l  Save) : 
l a r e t a k e r s  - Mi l i t a r y :  
:aretakers - C i v i  l i a n :  

STANDARD FACTORS SCREEN ONE - PERSONNEL 

'ercent O f f i c e r s  Marr ied :  76.80% 
'ercent E n l i s t e d  Marr ied:  66.90% 
En l i s ted  Housing Mi Icon: 80.00% 
O f f i c e r  Sa la ry ( f /Year )  : 78,668.00 
O f f  BAQ w i t h  Dependents (3) : 7,073.00 
En l i s ted  Salary($/Year) :  36,148.00 
f n l  BAQ w i t h  Dependents($): 5,162.00 
Avg Unempioy Cost(S/Week): 174.00 
lJnemployment E L i g i b i  l i ty(Weeks):  18 
':ivilianSalary($/Year): 45,372.00 
C i v i  l i a n  Turnover Rate: 2.00% 
1:ivi l i a n  E a r l y  R e t i r e  Rate: 0.00% 
C i v i  l i a n  Regular R e t i r e  Rate: 0.00% 
C i v i  l i a n  RIF Pay Factor:  39.00% 
:SF F i  l e  Desc: NO PCS - PAINT TRC 

STANDARD FACTORS SCREEN TWO - FACILITIES 

llPMA Bui l d i n g  SF Cost Index: 1.00 
ISOS Index (RPMA vs popu la t ion) :  1.00 

( I n d i c e s  a re  used as exponents) 
Program Management Factor:  10.00% 
Caretaker  Admin(SF/Care): 162.00 
flothba l l Cost ( f  /SF) : 1.25 
rlvg Bachelor Quarters(SF): 256.00 
14vg Fami I y Quarters(SF) : 1,320.00 
14PPOET.RPT I n f l a t i o n  Rates: 
1996: 2.60% 1997: 2.80% 1998: 2.80% 

Civ Ea r l y  R e t i r e  Pay Factor:  9.00% 
P r i o r i t y  P iacement Service:  60.00% 
PPS Act ions  I n v o l v i n g  PCS: 50.00% 
C i v i l i a n  PCS Costs (3): 0.00 
C i v i l i a n  N e w H i r e C o s t ( $ ) :  4,000.00 
Nat Median Home Pr i ce ($ ) :  114,600.00 
Home Sale Reimburse Rate: 10.00% 
Max Home Sale Reimburs($): 22,385.00 
Home Purch  Reimburse Rate: 5.00% 
Max Home Purch Reinburs($): 11,191.00 
C i v i  l i a n  Homeowning Rate: 0.00% 
HAP Home Value Reimburse Rate: 22.90% 
HAP Homeowner Receiv ing Rate: 5.00% 
RSE Home Value Reimburse Rate: 0.00% 
RSE Homeowner Receiv ing Rate: 0.00% 

Rehab vs. New MilCon Cost: 
I n f o  Management A c c o ~ ~ n t :  
MilCon Design Rate: 
Mi Icon SIOH Rate: 
Mi Icon Contingency Plan Rate: 
MilCon S i t e  Prepara t ion  Rate: 
Discount Rate f o r  NPII .RPT/ROI: 
I n f l a t i o n  Rate f o r  NI'V.RPT/ROI: 



INPUT DATA REPORT (COBRA v5.07) - Page 7  
Data As Of 15:Ol 01/18/1994, Report Created 21:31 0:1/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 

' Scenar io F i  l e  : C:\PAINT\PPNPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

STANDARD FACTORS SCREEN THREE - TRANSPORTATION 

Mater ia l /Ass igned Person(Lb): 710 
HHG Per O f f  Fami ly  (Lb): 15,000.00 
HHG Per Enl Fami l y  (Lb): 9,000.00 
HHG Per Mi l S i n g l e  (Lb) : 8,400.00 
HHG Per C i v i  l i a n  (Lb): 0.00 
T o t a l  HHG Cost ($/lOOLb): 35.00 
4 i r  Transpor t  ($/Pass M i l e ) :  0.00 
Yisc Exp ($ /D i rec t  Employ): 2,947.00 

Equip Pack & ~ r a t e ( f , / T o n ) :  284.00 
M i l  L i g h t  Veh i c l e ($ jM i l e ) :  0.43 
Heavy/Spec Vehic le( l , /Mi I t ) :  1.40 
POV Reimbursement($jMile): 0.00 
Avg M i l  Tour Length (Years): 4.10 
Rout ine PCS($/Pers/l'our) : 6,437 .OO 
One-Time O f f  PCS Cost($):  9,142.00 
One-Time Enl PCS Cost ($)  : 5,761.00 

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION 

Category UM -------- - - $ /UM ---- 
Yori  zonta l (sy) 0  
d a t e r f r o n t  (LF) 0  
9 i r  Operat ions (SF) 0  
3perat  i ona l (SF) 0  
4 d m i n i s t r a t i v e  (SF) 0  
School Bui l d i ngs  (SF) 0  
Yaintenance Shops (SF) 0  
Bachelor Quar ters  (SF) 0  
Fami l y Quarters (SF) 0  
Covered Storage (SF) 0  
l i n i n g  F a c i l i t i e s  (SF) 0 
Recreat ion Faci  li t i e s  (SF) 0  
Communications Faci I (SF) 0  
Shipyard Maintenance (SF) 0 
RDT & E F a c i l i t i e s  (SF) 0  
POL Storage (BL) 0  
4mmuni t i o n  Storage (SF) 0  

I Medica l  F a c i l i t i e s  (SF) 0 
Envi ronmenta l ( 1 0 

w 

Category UM -------- -- 
Opt iona l  Category A ( ) 
Opt iona l  Category B ( ) 
Op t i ona l  Category C ( ) 
Opt iona l  Category D ( ) 
Op t i ona l  Category E ( ) 
Opt iona l  Category F ( ) 
Op t i ona l  Category G ( ) 
Opt iona l  Category H ( ) 
Opt iona l  Category I ( ) 
Opt iona l  Category J ( ) 
Opt iona l  Category K ( ) 
Opt iona l  Category L ( ) 
Opt iona l  Category M ( ) 
Op t i ona l  Category ti ( ) 
Opt iona l  Category 0  ( ) 
Opt iona l  Category P ( ) 
Opt iona l  Category Q ( ) 
Opt iona l  Category R ( ) 



SCENARIO NO. 3 
LARGE AIRCRAFT (NO PCS) 

Paint and Depaint Scenarial#l for Large Airc -aft: 
"w Realign Large Aircraft Paint and Depaint Operations ;it OC-ALC, 

SA-ALC and 'WR-ALC 



COBRA REALIGNMENT S W R Y  (COBIU v5.07) - Page 1/2 
Data As O f  15:Ol 01/18/1994, Report  Created 21:33 03/03/1995 

Department : USAF 
Op t i on  Package : PAINT TRC - NO PCS 
Scenar io  F i l e  : C:\PAINT\3LlNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

S t a r t i n g  Year : 1999 
F i n a l  Year : 2000 
ROI Year : Never 

NPV i n  2018($K): 84,623 
1-T imeCost (SK) :  14,256 

Ne t  Costs ($K) Constan t  D o l l a r s  
1999 ---- 2000 ---- 

Mi Icon  0 0 
Person 121 -524 
Overhd 7,677 7,669 
Moving 0 74 1 
M i s s i o  0 0 
O the r  -19,588 0 

TOTAL -11,789 7,886 6,575 6,575 

1999 2000 2001 2002 ---- ---- ---- ---- 
POSITIONS ELIMINATED 

O f f  0 0 0 0 
En l 0 0 0 0 
Civ  39 20 0 0 
TOT 39 20 0 0 

POSITIONS REALIGNED 
O f f  0 0 0 0 
En l 0 0 0 0 
S tu  0 0 0 0 
C i v  0 70 0 0 
TOT 0 7 0 0 0 

Tota l ----- 
0 

-3,851 
45,093 

741 
0 

-19,588 

Tota  l ----- 

Beyond - - - - . - - 
0 

-862 
7,437 

0 
0 
0 

Summary: 
- - - - - - - - 
SCENARIO d3:SCENARIO d l  f o r  Large A/C P a i n t  & Depaint .  
Rea l i gn  P a i n t  & Depa in t  workloads a t  OC-ALC,SA-ALC, and WR-ALC. 



COBRA REALIGNMENT S W R Y  (COBRA v5.07) - Page 2/2 
Data As Of  15:Ol 01/18/1994, Report  Created 21:33 03/03/1995 

Department : W A F  
Op t i on  Package : PAINT TRC - NO PCS 

- Scena r i o  F i  l e  : C:\PAINT\3LlNPCS.CBR 
S t d  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

Costs (SK) Constant  D o l  l a r s  
1999 2000 ---- ---- 

Mi Icon  0 0 
Person 1,006 1,699 
Overhd 7,743 7,859 
Mov i ng 0 74 1 
M i s s i o  0 0 
O the r  12,756 0 

TOTAL 21,506 10,299 9,578 9,578 

Sav ings  (SK) Constan t  Dol  l a r s  
1999 2000 ---- ---- 

Mi Icon  0 0 
Person 885 2,223 
Overhd 66 190 
Mov i ng 0 0 
M i s s i o  0 0 
O the r  32,344 0 

TOTAL 33,295 2,413 3,003 3,003 

T o t a l  ----- Beyond ------ 

Beyond ------ 



TOTAL PERSONNEL IMPACT REPORT (COBRA v5.07) 
Data As Of 15:Ol 01/18/1994, Report Created 21:33 0:3/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 

, Scenar io F i  l e  : C:\PAINT\3LlNPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

Rate ---- 
CIVILIAN POSITIONS REALIGNING OUT 

E a r l y  Ret i rementR 0.00% 
Regular Ret i rement* 0.00% 
C i v i  l i a n  Turnover* 2.00% 
Civs Not Moving (RIFs)*+ 
C i v i  l i a n s  Moving ( t h e  r e m i n d e r )  
C i v i l i a n  P o s i t i o n s  A v a i l a b l e  

T o t a l  ----- 
70 
0 
0 
1 
0 
69 
1 

CIVILIAN POSITIONS ELIMINATED 39 20 0 0 0 0 59 
Ear 1 y Retirement 0.00% 0 0 0 0 0 0 0 
Regular Ret i rement O.Ow 0 0 0 0 0 0 0 
C i v i  l i a n  Turnover 2.00% 0 0 0 0 0 0 0 
Civs  Not Moving (RIFs)*+ 0 0 0 0 0 0  0 
P r i o r i t y  Placement# 60.00% 24 12 0 0 0 0 36 
C i v i  l i a n s  Avai l a b l e  t o  Move 1 5 8 0 0 0 0 2 3  
C i v i l i a n s  Moving 0 1 0 0 0 0  1 
C i v i l i a n  RIFs ( t h e  remainder) 1 5 7 0 0 0 0 2 2  

CIVILIAN POSITIONS REALIGNING I N  0 7 0 0 0 0 0 7 0  
C i v i l i a n s  Moving 0 7 0 0 0 0 0 7 0  
New C i v i  l i a n s  H i red  0 0 0 0 0 0  0 
Other  C i v i l i a n  Add i t i ons  26 14 0 0 0 0 40 

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0 
TOTAL CIVILIAN RIFS 1 5 7 0 0 0 0 2 2  
TOTAL CIVILIAN PRIORITY PLACEMENTS# 24 12 0 0 0 0 36 
TOTAL CIVILIAN NEW HIRES 26 14 0 0 0 0 40 

l E a r l y  Ret i rements,  Regular Ret i rements,  C i v i l i a n  Turnover, and C i v i l i a n s  Not 
W i l l i n g  t o  Move a re  n o t  app l i cab le  f o r  moves under f i f t y  mi les .  

+ The Percentage o f  C i v i  l i a n s  Not W i  l l i n g  t o  Move (Voluntary RIFs) va r i es  from 

base base. 

C Nbt a l l  P r i o r i t y  Placements i nvo l ve  a Permanent Change o f  S ta t i on .  The r a t e  
o f  PPS placements i n v o l v i n g  a PCS i s  50.00% 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 1/3 
Data As Of 15:01 01/18/1994, Report Created 21:33 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
! icenar io F i  l e  : C:\PAINT\3LlNPCS.CBR 
! i td F c t r s  F i l e  : C:\PAlNT\TRCNOPCS.SFF 

ONE-TIME COSTS ..---- (SK)- - - - -  
CONSTRUCTION 

MI LCON 
Fam Housing 
Land Purch 

OW 
CIV SALARY 

C i v  RIF 
C i v  R e t i r e  

CIV MOVING 
Per Diem 
POV Mi les  
Home Purch 
HHG 
Mi sc 
House Hunt 
PPS 
RITA 

FREIGHT 
Packing 
F r e i g h t  
Veh i c l es  
D r i v i n g  

Unernp loyment 
OTHER 

Program Plan 
Shutdown 
New H i r e  
1-Time Hove 

MIL PERSONNEL 
MIL MOVING 

Per Diem 
POV Mi les  

I 
OTHER 

E [ im  PCS 
ClTHER 

HAP / RSE 
Envi  ronrnenta l 
I n f o  Manage 
1-Time Other 

1'OTAL ONE-TIME 

T o t a l  ----- 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 2/3 
D a t a  As O f  15:Ol 01/18/1994, Repor t  Crea ted  21:33 03/03/1995 

Qepar tment  : USAF 
Q p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i l e  : C:\PAINT\3LlNPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

RECURRINGCOSTS ----- (SK) ----- 
FAM HOUSE OPS 
3 w  
RPMA 
BOS 
U n i q u e  Opera t  
C i v  S a l a r y  
CHAMPUS 
C a r e t a k e r  

\MIL PERSONNEL 
O f f  Sa l a r y  
E n l  S a l a r y  
House A l low 

OTHER 
M i s s i o n  
M i s c  Recur 
Un ique  O t h e r  

TOTAL RECUR 

TOTAL COST 21,506 10,299 9,578 9,578 9,578 9,578 

3NE-TIME SAVES ----- ($K)----- 

CONSTRUCTION 
M I  LCON 
Fam Hous ing  

3&M 
1-Time Move 

Y IL  PERSONNEL 
Mi  l Mov ing  

JTHER 
Land S a l e s  
E n v i r o n m e n t a l  
1-Time O t h e r  

TOTAL ONE-TIME 

RECURRINGSAVES ----- ($K)-- - - -  

FAM HOUSE OPS 
3W 

RF'MA 
BOS 
Un ique  Opera t  
C i v  S a l a r y  
CHAMPUS 

MIL PERSONNEL 
O f f  S a l a r y  
E n l  S a l a r y  
House A l l o w  

3THER 
Procurement  
M i s s i o n  
M i s c  Recur 
U n i q u e  O t h e r  

TOTAL RECUR 

TOTAL SAVINGS 33,295 2,413 3,003 3,003 3,003 3,003 

T o t a l  ----- 
0 

T o t a l  ----- 

T o t a l  ----- 
0 

Beyond ------ 
0 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 3/3 
Data  As Of 15:Ol 01/18/1994, Report  Crea ted  21:33 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
I i c e n a r i o  F i l e  : C:\PAINT\3LlNPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

ONE-TIME NET ..---- ($K)----- 

(:ONSTRUCT ION 
MI  LCON 
Fam Housing 

om 
C i v  R e t i r / R I F  
C i v  Moving 
O t h e r  

N I L  PERSONNEL 
Mi I Moving 

OTHER 
HAP / RSE 
Env i  ronmenta I 
I n f o  Manage 
1-Time O t h e r  
Land 

lOTAL ONE-TIME 

Tota  1 ----- 

F ECURRING NET ----- (f  K) ----- 
FAM HOUSE OPS 
C'&M 

RPMA 
BOS 
Un ique  Opera t  
C a r e t a k e r  
C i v  S a l a r y  

CHAMPUS 
K I L PERSONNEL 

M i  1 S a l a r y  
House A I low 

OTHER 
Procurement 

T o t a l  ----- 
0 

M i s s i o n  0 0 0 0 0 0 
M i s c  Recur 7,679 7,679 7,679 7,6751 7,679 7,679 
Unique O t h e r  0 0 0 (1 0 0 

TOTAL RECUR 7,338 6,847 6,575 6,57E 6,575 6,575 

TDTAL NET COST -11,789 7,886 6,575 6,575 6,575 6,575 



INPUT DATA REPORT (COBRA 6 . 0 7 )  
Data As Of 15:Ol 01/18/1994, Report Created 21:33 03/03/1995 

1)epartment : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\3LlNPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN ONE - GENERAL SCENARIO INFORMATION 

l lode l  Year One : FY 1999 

Model does Time-Phasing o f  Construction/Shutdown: Yes 

llase Name 
..-------- 

St ra tegy:  --------- 
I lobins AFB, GA Realignment 
" i nke r  AFB, OK Rea l i gnment 
t l i  I I AFB, UT Rea l i gnment 
l:e I l y AFB, TX Rea l i gnment 
tlcC l e  1 Ian  AFB, CA Realignment 

!;ummary : 
..------- 
!;CENARIO t3:SCENARIO t l  f o r  Large A / C  Pa in t  & Depaint. 
I t ea l i gn  P a i n t  & Depaint  worktoads a t  OC-ALC,SA-ALC, and WR-ALI. 

:NPUT SCREEN TWO - DISTANCE TABLE 

I.rom Base: 
..--------- 
Robins AFB, GA 
ftobins AFB, GA 
ftobins AFB, GA 
l lobins AFB, GA 
' ' inker AFB, OK 
l ' i n k e r  AFB, OK 
l ' i n k e r  AFB, OK 
t l i  I l AFB, UT 
t l i  I l AFB, UT 
K e l l y  AFB, TX 

To Base: -------- 
T inker  AFB, OK 
H i l l  AFB, UT 
K e l l y  AFB, TX 
McClel lan AFB, CA 
H i I I  AFB, UT 
K e l l y  AFB, TX 
McClel lan AFB, CA 
K e l l y  AFB, TX 
McC Le l Ian AFB, CA 
McC l e  l Ian AFB, CA - INPUT SCREEN THREE - MOVEMENT TABLE 

I r a m f e r s  f rom T inke r  AFB, OK t o  Robins AFB, GA 

C l f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
Ytudent Pos i t i ons :  
Flissn Eqpt ( tons) :  
5,uppt Eqpt ( t ons ) :  

, b l i  L i  t a r y  L i g h t  Vehic les:  
t leavy/Special Vehic les:  

l r a n s f e r s  from H i  l l AFB, UT t o  Robins AFB, GA 

- 
C f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
Student Pos i t i ons :  
k i s s n  Eqpt ( tons) :  
Suppt Eqpt ( tons) :  
F l i  l i t a r y  L i g h t  Vehic les:  
tleavy/Specia l Vehicles:  

Distance: --------- 
929 m i  

2,006 mi 
1,038 mi 
2,570 mi 
1,151 m i  

488 mi 
1,641 mi 
1,363 mi 

671 m i  
1,733 mi 



INPUT DATA REPORT (COBRA v5.07) - Page 2 
Data As Of 15:Ol 01/18/1994, Report Created 21:33 03/03/1995 

Ibepartnent : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
I icenar io  F i  l e  : C:\PAINT\JLlNPCS.CBR 
l i t d  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN THREE - MOVEMENT TABLE 

'Transfers f rom McCleL Lan AFB, CA t o  Robins AFB, GA 

O f f i c e r  Pos i t i ons :  
l i n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
!;tudent Pos i t i ons :  
t l i s sn  Eqpt ( tons):  
Suppt Eqpt ( tons) :  
Mi l i t a r y  L i g h t  Vehic les:  
l leavy/Specia I Vehicles:  

- . rans fem from T inke r  AFB, OK t o  K e l l y  AFB, TX 

O f f i c e r  Pos i t i ons :  
I : n l i s t ed  Pos i t i ons :  
( : i v i  I i a n  Pos i t i ons :  
!;tudent Pos i t i ons :  
t l i s sn  Eqpt ( tons) :  
!;uppt Eqpt ( tons) :  
t l i l i t a r y  L igh t  Vehic les:  
t leavy/Special  Vehic les:  

" ransfers  f rom McCle l lan  AFB, C A  t o  K e l l y  AFB, TX 

1999 ---- 
O f f i c e r  Pos i t i ons :  0 
I I n I i s t e d  Pos i t i ons :  0  
C i v i  L ian Pos i t i ons :  0 .m !;tudent Pos i t i ons :  0  
I l i s s n  Eqpt ( tons):  0  
Suppt Eqpt ( tons) :  0  
l'li L i t a r y  L i g h t  Vehic les:  0 
t leavy/Special Vehic les:  0  

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Ilame: Robins AFB, GA 

'.eta I O f f i c e r  Employees : 1,349 
'-otaL E n l i s t e d  Employees: 5,917 
"ota I Student Employees: 0 
' - o t a l  C i v i l i a n  Employees: 11,976 
Ili L Fami l i e s  L i v i n g  On Base: 46.0% 
C i v i l i a n s  Not W i  l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  A v a i l :  0 
I I n l i s t e d  Housing U n i t s  Avai I: 0 
' - o t a l  Base Faci  l i t i es (KSF) :  11,844 
O f f i c e r  VHA ($/Month) : 2 
I:n l i s t e d  VHA ($/Month): 4 1  
I 'er Diem Rate ($/Day): 7  7 
I ' r e i gh t  Cost ($ /Ton/Mi Le) : 1.40 

RPMA Non-Payrol l (SK,IYear) : 
Communications ($ K/Yt?ar) : 
BOS Non-Payro 1 l ($K/'lear) : 
BOS P a y r o l l  ($K/Year:~: 
Fami l y Housing ($K/Yt!ar) : 
Area Cost Factor:  
CHAMPUS In-Pat ($/Vi : ; i t ) :  
CHAMPUS Out-Pat ($/V. s i t ) :  
CHAMPUS S h i f t  t o  Med. care: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  Informat ion:  



INPUT DATA REPORT (COBRA v5.07) - Page 3 
Data As Of 15:Ol 01/18/1994, Report Created 21:33 03/03/1995 

1)epartment : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\3LlNPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

[NPUT SCREEN FOUR - STATIC BASE INFORMATION 

Ilame: T inke r  AFB, OK 

ro ta1  O f f i c e r  Employees: 1,542 
Tota l  E n l i s t e d  Employees: 6,607 
ro ta  l Student Employees: 13 
ro ta1  C i v i  l i a n  Employees: 12,610 

I 4 i  I Fami Lies L i v i n g  On Base: 13.0% 
1:ivi l i a n s  Not W i l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  Avai I: 0 
En l i s ted  Housing U n i t s  A v a i l :  0 
r o t a l  Base Fac i  l i t i es (KSF) :  14,872 
O f f i c e r  VHA ($/Month) : 10 
E n l i s t e d  VHA ($/Month): 5 7 
'er Diem Rate ($/Day): 80 
' r e i gh t  Cost ($/Ton/Mi le) :  1.40 

Name: H i l l  AFB, UT 

To ta l  O f f i c e r  Employees: 
To ta l  E n l i s t e d  Employees: 
Tota l  Student Employees: 
Tota l  C i v i l i a n  Employees: 
'rli I Fami l i e s  L i v i n g  On Base: 
C i v i l i a n s  Not W i l l i n g  To Move: 
3 f f i c e r  Housing U n i t s  Ava i l :  
E n l i s t e d  Housing U n i t s  A v a i l :  
To ta l  Base Faci li t ies(KSF) : 
3 f f i c e r  VHA ($/Month): 
E n l i s t e d  VHA ($/Month) : 
Per Diem Rate ($/Day): 

I F r e i g h t  Cost ($/Ton/Mi l e )  : 

Yame: K e l l y  AFB, TX 

-P Tote 1 o f f i c e r  tmp Ioyees: 
Tota l  E n l i s t e d  Employees: 
Tota l Student Employees: 
Tota l  C i v i  l i a n  Employees: 
' Y i  I Fami l i e s  L i v i n g  On Base: 
C i v i  l i a n s  Not W i  l l i n g  To Move: 
3 f f i c e r  Housing Un i t s  A v a i l :  
E n l i s t e d  Housing U n i t s  Ava i l :  
To ta l  Base Faci  l i t i es (KSF) :  
D f f i c e r  VHA ($/Month): 
E n l i s t e d  VHA ($/Month): 
Per Diem Rate ($/Day): 
F re igh t  Cost ($/Ton/Mi le )  : 

Name: McC Lel  Ian AFB, CA 

To ta l  O f f i c e r  Employees: 507 
To ta l  E n l i s t e d  Employees: 2,722 
To ta l  Student Employees: 0 
To ta l  C i v i  l i a n  Employees: 9,621 
M i  l Fami l i e s  L i v i n g  On Base: 8.6% 
C i v i l i a n s N o t W i l l i n g T o M o v e :  0.0% 
3 f f i c e r  Housing U n i t s  A v a i l :  0 
E n l i s t e d  Housing U n i t s  Ava i l :  0 
To ta l  Base Faci  l i t i es (KSF)  : 12,725 
D f f i c e r  VHA ($/Month): 200 
E n l i s t e d  VHA ($/Month) : 180 
Per Diem Rate ($/Day): 105 
F r e i g h t  Cost ($/Ton/Mi l e )  : 1.40 

RPMA Non-Payrol l  ($K/Year): 
Conmunications ($K/Year): 
BOS Non-Payrol l  ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Fami l y Housing ($K/Vear) : 
Area Cost Factor :  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payroll ($K/Year): 
Communications ($K/Year) : 
BOS Non-Payroll ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Family Housing (SK/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payroll ($K/Year): 
Communications (SK/Year): 
BOS Non-Payroll ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Fami l y Housing ($ K/Year) : 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payro l l ($ K/Year) : 
Communications ($K/Year): 
BOS Non-Payro l l ($K/Year) : 
BOS Payro l l ($K/Year) : 
Family Housing ($K/Year): 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  Informat ion:  



INPUT DATA REPORT (COBRA v5.07) - Page 4 
Data As Of 15:Ol 01/18/1994, Report Created 21:33 02/03/1995 

Iepartment :USAF 
,3pt ion Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\3LlNPCS.CBR 
Std F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Yame: Robins AFB, GA 

1-Tine Unique Cost (SK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (SK): 
1-Time Moving Save (SK) : 
Env Non-MilCon Reqd(SK): 
4 c t i v  M iss ion  Cost (SK): 
4 c t i v  M iss ion  Save (SK): 
l l i s c  Recur r ing  Cost(SK): 
lMi sc Recur r ing  Save(SK) : 
-and (+Buy/-Sa les)  (SK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (t): 
lrli Icon Cost Avoidnc(SK) : 
Fan Housing Avoidnc($K): 
bocurement Avoidnc(SK): 
:HAMPUS In-Pat ien ts /Yr :  
:HAMPUS Out-Pat ients/Yr:  
Faci l ShutDown(KSF) : 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

2,969 2,969 2,969 2,969 
0 0 0 0 
0 0 0 0 
0% 0% 05 0% 
0% 0% 05 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc  F a m i l y  Housing ShutDown: 

Yame: T inke r  AFB, OK 
1999 2000 2001 2002 2003 ---- ---- - ---  ---- ---- 

1-Time Unique Cost (SK): 0 0 0 0 0 
1-Time Unique Save (SK): 32,344 0 0 0 0 
1 - T i m  Moving Cost (SK): 0 0 0 0 0 
1-Time Moving Save (SK) : 0 0 0 0 0 
Env Non-MilCon Reqd($K): 0 0 0 0 0 
4 c t i v  M iss ion  Cost (SK): 0 0 0 0 0 
4 c t i v  M iss ion  Save (SK): 0 0 0 0 0 
Irli sc Recur r ing  Cost (SK) : 111 1 1  : 1 1 1  111 111 
IMi sc Recur r ing  Save(SK) : 0 0 0 0 0 
Land (+Buy/-Sales) (SK): 0 0 0 0 0 
:onst ruc t ion  Schedule(%): 0% 0'. 0% 0% 0% 
Shutdown Schedule (%): 0% 0. 05 0% 0% 
14i Icon Cost Avoidnc(SK) : 0 0 0 0 0 
-an Housing Avoidnc($K): 0 0 0 0 0 
'rocurement Avoidnc($K): 0 0 0 0 0 
CHAMPUS In-Pat ien ts /Yr :  0 C 0 0 0 
'CHAMPUS Out-Pat ients/Yr:  0 C' 0 0 0 
F a c i l  ShutDown(KSF): 31 P e r c  Fern1 l v  Housing ShutDown: 

Yame: H i  l l AFB, UT 

1-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
1-Time Moving Cost (SK): 
1-Time Moving Save ($K): 
Env Non-Mi Icon Reqd ( f  K) : 
.4c t iv  M iss ion  Cost (SK): 
>Act iv M iss ion  Save (SK) : 
IMi sc Recu r r i ng  Cost (SK) : 
IMisc Recu r r i ng  Save($K) : 
land (+Buy/-Sa les)  (SK) : 
Cons t ruc t i on  Schedule(%): 
'Shutdown Schedule ( I ) :  
I 4 i  Icon Cost Avoidnc($K) : 
:am Housing Avoidnc($K): 
)rocurement Avoidnc ( f  K) : 
'CHAMPUS In-Pat ien ts /Yr :  
ZHAMPUS Out-Pat ients/Yr:  
'aci 1 ShutDown(KSF): 

2000 2001 2002 2003 
---- - - - -  ---- ---- 

0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

114 114 114 114 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing Shu.:Down: 



INPUT DATA REPORT (COBRA v5.07) - Page 5 
Data As O f  15:Ol 01/18/1994, Report Created 21:33 03/03/1995 

Ilepartment : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i l e  : C:\PAINT\3LlNPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFOFMATION 

Ilame: K e l l y  AFB, TX 

[-Time Unique Cost (SK): 
1-Time Unique Save (SK): 
I -Time Moving Cost (SK): 
:[-Time Moving Save (SK) : 
IInv Non-Mi [Con Reqd($K) : 
I \ c t i v  M iss ion  Cost (SK): 
l \ c t i v  M iss ion  Save (SK): 
I l i s c  Recurr ing  Cost($K) : 
lli sc Recur r ing  Save(SK) : 
Land (+Buy/-Sa les) (SK) : 
Cons t ruc t i on  Schedule(%): 
lihutdown Schedule (%) : 
Ili \Con Cost Avoidnc($K): 
I'am Housing Avoidnc($K) : 
I'rocurement Avoidnc($K) : 
(:HAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out -Pat ien ts /Yr :  
I'aci I ShutDown(KSF) : 

Ilame: McC l e  l Ian AFB, CA 

'[-Time Unique Cost (SK): 
'[-Time Unique Save (SK): 
\-Time Moving Cost (SK): 
1-Time Moving Save (SK): 
IEnv Non-Mi Icon Reqd($K) : 
A c t i v  M iss ion  Cost (SK): 
/ \ c t i v  M iss ion  Save (SK): 
t l i  sc Recur r ing  Cost ($  K) : 
lli sc Recur r ing  Save($K) : 
Land (+Buy/-Sa l es )  ( S  K) : 
1:onstruction Schedule(%) : 
lihutdown Schedu l e  (%) : 
t l i  Icon Cost Avoidnc(S K) : 
I-an Housing Avoidnc($ K) : 
Procurement Avoidnc(SK) : 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
'aci  l ShutDown(KSF): 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

2,994 2,994 2,994 2,994 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 

2000 2001 2002 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

1,491 1,491 1,491 1,491 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc  Fami l y  Housing Shu'tDown: 

[NPUT SCREEN S I X  - BASE PERSONNEL INFORMATION 

Ilame: Robins AFB, GA 

O f f  Force S t ruc  Change: 
Enl Force St ruc  Change: 
~Civ Force S t ruc  Change: 
j t u  Force S t ruc  Change: 
O f f  Scenar io Change: 
En l Scenario Change: 
Civ Scenar io Change: 
O f f  Change(No Sa l  Save) : 
Enl  Change(No Sa l  Save): 
l : iv Change(No Sa l Save): 
Caretakers - Mi l i t a r y :  
Caretakers - C i v i  l i an :  



INPUT DATA REPORT (COBRA v5.07) - Page 6 
Data As Of 15:Ol 01/18/1994, Report Created 21:33 021 

Ilepartment : USAF 
Op t l on  Package : PAINT TRC - NO PCS 
: jcenar io  F i  l e  : C:\PAINT\JLlNPCS.CBR 
: i t d  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: T inke r  AFB, OK 
1999 2000 2001 2002 ---- ---- ---- ---- 

O f f  Force St ruc  Change: 0 0 0 0 
Enl Force St ruc  Change: 0 0 0 0 
I:iv Force St ruc  Change: 0 0 0 0 
!;tu Force St ruc  Change: 0 0 0 0 
O f f  Scenar io Change: 0 0 0 0 
IIn I Scenar io Change: 0 0 0 0 
(:iv Scenar io  Change: -21 -11 0 0 
O f f  Change(No Sal  Save): 0 0 0 0 
I:nl Change(No Sal  Save): 0 0 0 0 
(:iv Change(No Sal  Save): 0 0 0 0 
Caretakers - Mi l i t a r y :  0 0 0 0 
Caretakers - C i v i  l i a n :  0 0 0 0 

Name: H i  l l AFB, UT 
1999 2000 2001 ---- ---- ---- 

O f f  Force St ruc  Change: 0 0 0 
I:nl Force St ruc  Change: 0 0 0 
(:iv Force S t ruc  Change: 0 0 0 
!;tu Force St ruc  Change: 0 0 0 
O f f  Scenar io Change: 0 0 0 
I:n I Scenario Change: 0 0 0 
(:iv Scenar io Change: - 5 -2  0 
O f f  Change(No Sa l Save) : 0 0 0 
ILnl Change(No Sal  Save): 0 0 0 
(:iv Change(No Sal  Save): 0 0 0 
Caretakers - Mi l i t a r y :  0 0 0 
Caretakers - C i v i l i a n :  0 0 0 

Name: Ke I 1  y AFB, TX 

O f f  Force Struc Change: 
I:nl Force St ruc  Change: 
( : i v  Force S t ruc  Change: 
Stu  Force S t ruc  Change: 
Of f  Scenar io Change: 
1.n I Scenar io Change: 
(:i v Scenar io Change: 
O f f  Change(No Sa 1 Save) : 
I:nl Change(No Sa l  Save): 
( : iv  Change(No Sa l  Save): 
Caretakers - Mi li t a r y :  
Caretakers - C i v i  l i a n :  

Name: McClel lan AFB, CA 

O f f  Force St ruc  Change: 
t n l  Force St ruc  Change: 
( i v  Force St ruc  Change: 
5 t u  Force S t ruc  Change: 
Clf f Scenar io  Change: 
t n l  Scenar io  Change: 
C iv  Scenar io  Change: 
Clf f Change(No Sa l Save) : 
Enl Change(No Sa l  Save): 
( i v  Change(No Sa l  Save): 
Caretakers - M i l i t a r y :  
ca re take rs  - C i v i  l i an :  



INPUT DATA REPORT (COBRA v5.07) - Page 7 
Data As Of 15:Ol 01/18/1994, Report Created 21:33 03/03/1995 

1)epartment : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
Scenar io F i  l e  : C:\PAINT\3LlNPCS.CBR 
!;td F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

!iTANDARD FACTORS SCREEN ONE - PERSONNEL 

Percent  O f f i c e r s  Marr ied :  76.80% 
I 'ercent En l i s t e d  Marr ied:  66.90% 
1.n I i s t e d  Housing Mi Icon: 80.00% 
O f f i c e r  Sa Lary($/Year) : 78,668.00 
O f f  BAQ w i t h  Dependents($): 7,073.00 
l n l i s t e d  Salary($/Year) :  36,148.00 
I n 1  BAQ w i t h  Dependents($): 5,162.00 
Itvg Unemp loy  Cost ($/Week) : 174.00 
llnemp loyment E l i g i  b i  l i ty(Weeks):  18 
( i v i  l i a n  Salary($/Year) :  45,372.00 
( i v i l i a n  Turnover Rate: 2.00% 
( i v i  l i a n  E a r l y  R e t i r e  Rate: 0.00% 
( i v i  l i a n  Regular R e t i r e  Rate: 0.00% 
C i v i l i a n  RIF Pay Factor:  39.00% 
SF F i  l e  Desc: NO PCS - PAINT TRC 

$STANDARD FACTORS SCREEN TWO - FACILITIES 

F:PMA B u i l d i n g  SF Cost Index: 1.00 
EiOS Index (RPMA vs popu la t i on ) :  1.00 

( I n d i c e s  a re  used as exponents) 
f'rogram Management Factor :  10.00% 
Caretaker  Admin(SF/Care): 162.00 
Clothba I I Cost ($/SF): 1.25 
P,vg Bachelor Quarters (SF) : 256.00 
C,vg Fami l y  Quarters(SF): 1,320.00 
F,PPDET.RPT I n f l a t i o n  Rates: 
1999: 2.60% 2000: 2.80% 2001: 2.80% 

Civ E a r l y  R e t i r e  Pay Factor:  9.00% 
P r i o r i t y  Placement Service:  60.005 
PPS Act ions  l n v o l v i n j  PCS: 50.00% 
C i v i  l i e n  PCS Costs ( $ ) :  0.00 
C i v i  l i a n  New H i r e  Cost($): 4,000.00 
Nat Median Home Price($): 114,600.00 
Home Sale Reimburse ?ate: 10.00% 
Max Home Sale Reimburs($): 22,385.00 
Home Purch Reimburse Rate: 5.00% 
Max Home Purch Re imb~~rs ($ ) :  11,191.00 
C i v i l i a n  Homeowning l iate:  0.00% 
HAP Home Value Reimburse Rate: 22.90% 
HAP Homeowner Receiv ing Rate: 5.00% 
RSE Home Value Reimburse Rate: 0.00% 
RSE Homeowner Receiv ing Rate: 0.00% 

Rehab vs. New MilCon Cost: 
I n f o  Management Acco~lnt :  
MilCon Design Rate: 
Mi Icon SIOH Rate: 
MilCon Contingency Plan Rate: 
Mi lCon S i t e  Preparat .  on Rate: 
Discount Rate f o r  NPl'.RPT/ROI: 
I n f l a t i o n  Rate f o r  NI'V.RPT/ROI: 

STANDARD FACTORS SCREEN THREE - TRANSPORTATION 

P,a ter ia l /Ass igned Person(Lb): 710 
bHG Per O f f  Family (Lb):  15,000.00 
t'HG Per En1 Fani l y  (Lb):  9,000.00 
b H G ~ P e r M i l S i n g l e ( L b ) :  8,400.00 
PHG Per C i v i  l i a n  (Lb): 0.00 
I o t a  I HHG Cost ($/100Lb): 35.00 
P i r  Transpor t  ($/Pass M i l e ) :  0.00 
P i s c  Exp ($ /D i rec t  Employ): 2,947.00 

Equip Pack L Crate($/'Ton) : 284.00 
Mi I L i g h t  Vehic le($/Fl i  le ) :  0.43 
Heavy/Spec Veh ic le ($  ;Mi l e ) :  1.40 
POV Reimbursement (S/Fli l e )  : 0.00 
Avg M i l  Tour Length (Years): 4.10 
Routine PCS($/Pers/Tclur) : 6,437.00 
One-Time O f f  PCS Cost ($) :  9,142.00 
One-Time Enl PCS Cost($):  5,761.00 

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION 

Category -------- 
bo r i zon ta  l 
h a t e r f r o n t  

(SY) 
(LF) 

P i  r Operat ions (SF) 
Cperat iona l 
A d m i n i s t r a t i v e  

(SF) 

School Bui l d i ngs  
(SF) 
(SF) 

Maintenance Shops 
Bachelor Quarters 

(SF) 
(SF) 

Fami l y Quarters 
Covered Storage 

(SF) 
(SF) 

D in ing  F a c i l i t i e s  (SF) 
Recreat ion  Faci  l i t i e s  (SF) 
Communications Faci l (SF) 
Shipyard Maintenance (SF) 
ROT & E F a c i l i t i e s  (SF) 
POL Storage (BL) 
Ammunition Storage 
Medica l  Faci  l i t i e s  

(SF) 

Envi ronmenta l 
(SF) 
( ) 

Category UM -------- - - $ /UM ---- 
Opt iona l  Category A ( ) 
Opt iona l  Category B ( ) 
Opt iona l  Category C ( ) 
Opt iona l  Category D ( ) 
Opt iona l  Category E ( ) 
Opt iona l  Category F ( ) 
Op t i ona l  Category G ( ) 
Opt iona l  Category H ( ) 
Opt iona l  Category I ( ) 
Opt iona l  Category J ( ) 
Opt iona l  Category K ( ) 
Opt iona l  Category L ( ) 
Op t i ona l  Category M ( ) 
Opt iona l  Category N ( ) 
Opt iona l  Category 0 ( ) 
Op t i ona l  Category P ( ) 
Op t i ona l  Category Q ( ) 
Opt iona l  Category R ( ) 



SCENARIO NO. 4 
LARGE AIRCRA.FT (NO PCS) 

Paint and Depaint Scenario #2 for Large Aircraft: 
Eliminate Paint at SA-ALC 

Eliminate Depaint at SA-.4LC and SM-AL(: 



COBRA REALIGNMENT SUFMARY (COBR9 v5.07) - Page 1/2 
Data  As O f  15:Ol 01/18/1994, Repor t  Crea ted  21:34 03/03/1995 

Clepartment : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
k e n a r i o  F i l e  : C:\PAINT\4L2NPCS.CBR 
5 , td  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

S t a r t i n g  Year : 1999 
F i n a l y e a r  :ZOO0 
F:OI Year : Never  

L e t  C o s t s  (SK) Cons tan t  D o l l a r s  
1999 2000 ---- ---- 

P i  \Con 0 0 
Ferson  540 219 
Cverhd  13,077 13,114 
P o v i  ng 0 1,118 
P i s s i o  0 0 
C t h e r  -18,763 0 

1 OTAL -5,146 14,452 12,740 12,740 12,740 12,740 

1999 2000 2001 2002 2003 2004 ---- ---- ----  ---- - - -- ---- 
FOSITIONS ELIMINATED 

O f f  0 0 0 0 0 0 
En l 0 0 0 0 0 0 
C i v  48 23 0 0 0 0 
TOT 48 23 0 0 0 0 

FOSITIONS REALIGNED 
O f f  0 0 0 0 0 0 
En 1 0 0 0 0 0 0 
S t u  0 0 0 0 0 0 
C i v  0 121 0 0 0 0 
TOT 0 121 0 0 0 0 

T o t a  1 ----- 

T o t a l  ----- 

Beyond ------ 

SCENARIO 14: S c e n a r i o  #2 f o r  La rge  A/C P a i n t  6 D e p a i n t .  
E l i m i n a t e  P a i n t  a t  SA-ALC and E l i m i n a t e  D e ~ a i n t  a t  SA-ALC and SM-ALC. 



COBRA REALIGNMENT S W R Y  (COBRh v5.07) - Page 212 
Data As Of 15:Ol 01/18/1994, Report Created 21:34 03/03/1995 

Department : USAF 
Opt ion Package : PAINT TRC - NO PCS 
Scenario F i  l e  : C:\PAINT\4LPNPCS.CBR 
Std F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

(:osts (SK) Constant Do l  t a rs  
1999 2000 ---- ---- 

t l i  [Con 0 0 
I'erson 1,629 2,919 
Overhd 13,161 13,361 
t lov i  ng 0 1,118 
l l i s s i o  0 0 
Other 13,581 0 

Savings (SK)  Constant 
1999 ---- 

C l i  Icon 0 
Person 1,089 
Overhd 84 
Moving 0 
Ctissio 0 
Other 32,344 

Do l l a r s  
2000 ---- 

0 
2,700 

247 
0 
0 
0 

TOTAL 33,517 2,946 3,670 

To ta l  ----- 
0 

17,433 
79,276 

1,118 
0 

13,581 

T o t a l  ----- 
0 

16,674 
2,127 

0 
0 

32,344 

Beyond ------ 
0 

3,221 
13,188 

0 
0 
0 

Beyond ------ 
D 

3,221 
44 9 

3 
3 
3 



TOTAL PERSONNEL IMPACT REPORT (COBRA v5.07)  
Data As O f  15:Ol 01/18/1994, Report Created 21:34 03/03/1995 

Department : USAF 
Opt jon  Package : PAINT TRC - NO PCS 
I icenar io  F i  l e  : C:\PAINT\QLZNPCS.CBR 
:;td F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

Rate ---- 
1:IVILIAN POSITIONS REALIGNING OUT 

E a r l y  Ret i rement* 0.005 
Regular Ret i rement* 0.004 
C i v i l i a n  Turnover* 2.00% 
Civs  Not Moving (RIFs)*+ 
C i v i  l i a n s  Moving ( t he  remainder) 
C i v i l i a n  P o s i t i o n s  A v a i l a b l e  

1:IVILIAN POSITIONS ELIMINATED 
E a r l y  Ret i rement 0.00% 
Regu l a r  Ret i rement 0.005 
C i v i  l i a n  Turnover 2.00% 
Civs  Not Moving (RIFs)*+ 
P r i o r i t y  Placement# 60.005 
C i v i  l i a n s  Avai l a b l e  t o  Move 
C i v i  l i a n s  Moving 
C i v i l i a n  RIFs ( t h e  remainder) 

CIVILIAN POSITIONS REALIGNING IN 
C i v i l i a n s  Moving 
New C i v i l i a n s  H i red  
Other  C i v i  l i a n  Add i t i ons  

To ta l  ----- 
121 
0 
0 
2 
0 

119 
2 

'TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0 
'TOTAL CIVILIAN RIFS 1 8 7 0 0 0 0 2 5  
'TOTAL CIVILIAN PRIORITY PLACEMENTS# 29 14 0 0 0 0 43 
'TOTAL CIVILIAN NEW HIRES 4 7  24 0 0 0 0 71 

'' E a r l y  Ret i rements,  Regular Ret i rements,  C i v i l i a n  Turnover, and C i v i l i a n s  Not 
W i l l i n g  t o  Move a re  no t  app l i cab le  f o r  moves under f i f t y  mi les .  

.c The Percentage o f  C i v i l i a n s  Not W i l l i n g  t o  Move (Vo luntary  RIFs) va r i es  from 
base t o  base. 

at Nut a l l  P r i o r i t y  Placements i nvo l ve  a Permanent Change o f  S ta t ion .  The r a t e  
of  PPS placements i n v o l v i n g  a PCS i s  50.00% 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 1/3 
Data As Of 15:Ol 01/18/1994, Report Created 21:34 03/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
!;cenario F i  It : C:\PAINT\4LPNPCS.CBR 
l i t d  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

ONE-TIME COSTS ..---- ( f  K)----- 

CONSTRUCTION 
MI LCON 
Fam Housing 
Land Purch 

OW 
CIV SALARY 

Civ  RIF 
Civ  R e t i r e  

CIV MOVING 
Per Diem 
POV Mi l es  
Home Purch 
HHG 
Mi sc 
House Hunt 
PPS 
RITA 

FREIGHT 
Packing 
F r e i g h t  
Veh ic les  
D r i v i n g  

Unernp loyment 
OTHER 

Program Plan 
Shutdown 
New H i  r e  
1-Time Move 

NIL  PERSONNEL 
MIL MOVING 

Per Diem 
POV M i  l es  
HHG 
n i s c  

OTHER 
E t i n  PCS 

CITHER 
HAP / RSE 
Environmental  
I n f o  Manage 
1-Time Other 

1'OTAL ONE-TIME 

T o t a l  ----- 



TOTAL APPROPRIATIONS DETAIL 
D a t a  As O f  15:Ol 01/18/1994 

REPORT (COBRA v5.07) - Page 2/3 
, Repor t  Crea ted  21:34 03/03/1995 

Department  : 
O p t i o n  Package : 
j c e n a r i o  F i  l e  : 
j t d  F c t r s  F i  l e  : 

USAF 
PAINT TRC - NO PCS 
C:\PAINT\4L2NPCS.CBR 
C:\PAINT\TRCNOPCS.SFF 

IECURRINGCOSTS ----- ($K)----- 

:AM HOUSE OPS 
OW 

RPMA 
80s 
Un ique  O p e r a t  
C i v  S a l a r y  
CHAMPUS 
C a r e t a k e r  

l l 1L  PERSONNEL 
O f f  S a l a r y  
En1 S a l a r y  
House A l l o w  

OTHER 
M i s s i o n  
M i s c  Recur  
Unique O t h e r  

'TOTAL RECUR 

To ta  1 ----- 
0 

TOTAL COST 

ONE-TIME SAVES 
..---- ( S K )  ----- 
I:ONSTRUCTION 

MI LCON 
Fam H o u s i n g  

OW 
1-Time Move 

I4IL PERSONNEL 
Mi I Mov ing  
OMER 

Land S a l e s  
Envi  ronmenta l 
1-Time O t h e r  

TOTAL ONE-TIME 

RECURRINGSAVES 
($K)----- 

I'M HOUSE OPS 
OW 

RPMA 
BOS 
Un ique  Opera t  
C i v  Salary 
CHAMPUS 

I I I L  PERSONNEL 
O f f  S a l a r y  
Enl  S a l a r y  
House A l low 

OTHER 
Procurement  
M i s s i o n  
M i s c  Recur 
Un ique  O t h e r  

'-OTAL RECUR 

To ta  l 
-*--- 

To ta  l ----- 
0 

Beyond - - - - - . - 
0 

--OTAL SAVINGS 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.07) - Page 3/3 
Data As Of 15:Ol 01/18/1994, Report  Crea ted  21:34 03/03/1995 

Department  : USAF 
O p t i o n  Package : PAINT TRC - NO PCS 
S c e n a r i o  F i  l e  : C:\PAINT\4L2NPCS.CBR 
S t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

ONE-TIME NET ----- ( S K )  ----- 
CONSTRUCTION 

MI  LCON 
Fam Hous ing  

OW 
C i v  R e t i r / R I F  
C i v  Mov ing  
O t h e r  

MIL PERSONNEL 
M i  I Moving 

OTHER 
HAP / RSE 
Env i ronmenta l  
I n f o  Manage 
1-Time O t h e r  
Land 

TOTAL ONE-TIME 

RECURRING NET ----- ($K)- - - - -  

FAM HOUSE OPS 
OW 

RPMA 
BOS 
Un ique  Opera t  
C a r e t a k e r  
C i v  S a l a r y  

CHAMPUS 
MIL PERSONNEL 

Mi I S a l a r y  
House A l  low 

OTHER 
Procurement 
M i s s i o n  0 0 0 0 0 0 
Misc Recur 13,050 13,050 13,050 13,050 13,050 13,050 - 
Unique O t h e r  0 0 0 0 0 0 

TOTAL RECUR 12,981 12,928 12,740 12,740 12,740 12,740 

TOTAL NET COST -5,146 14,452 12,740 12,740 12,740 12,740 

T o t a l  ----- 

T o t a l  ----- 
0 



INPUT DATA REPORT (COBRA v5.07) 
Data As Of 15:Ol 01/18/1994, Report Created 21:34 03/03/1995 

I lepar tnent  : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
!icenari o F i  l e  : C:\PAINT\4L2NPCS.CBR 
Std  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

::NPUT SCREEN ONE - GENERAL SCENARIO INFORMATION 

I lode l  Year One : FY 1999 

Model does Time-Phasing o f  Construction/Shutdown: Yes 

Base Name St ra tegy:  
..-------- --------- 
Itobins AFB, GA Rea l ignment 
'Tinker AFB, OK Rea l i gnment 
Iii L I AFB, UT Rea l i gnment 
K e l l y  AFB, TX Rea l ignment 
t IcCleI  lan  AFB, CA Realignment 

!;urnma r y :  ..- ----- - 
!;CENARIO 14: Scenar io 12 f o r  Large A/C Pa in t  & Depaint .  
IEl iminate P a i n t  a t  SA-ALC and E l im ina te  Depaint  a t  SA-ALC and SM-ALC. 

INPUT SCREEN TWO - DISTANCE TABLE 

IFrom Base: 
.---------- 
Itobins AFB, GA 
Itobins AFB, GA 
Itobins AFB, GA 
I lobins AFB, GA 
' l i nke r  AFB, OK 
' l i n k e r  AFB, OK 
' l i n k e r  AFB, OK 
Iii lI AFB, UT 
Iii II AFB, UT 
Ice I l y AFB, TX 

To Base: - - - - - - - - 
T inke r  AFB, OK 
Hi L I  AFB, UT 
K e l l y  AFB, TX 
McClel lan AFB, CA 
Hi I I AFB, UT 
K e l l y  AFB, TX 
McClel lan AFB, C A  
K e l l y  AFB, TX 
McClel lan AFB, CA 
McClel lan AFB, CA 

INPUT SCREEN THREE - MOVEMENT TABLE 

l rans fe rs  f rom K e l l y  AFB, TX t o  Robins AFB, GA 

O f f i c e r  Pos i t i ons :  
: n l i s t ed  Pos i t i ons :  
I:ivi Lian Pos i t i ons :  
Student Pos i t i ons :  
14issn Eqpt ( t ons ) :  
:Suppt Eqpt ( tons) :  
Irli li t a r y  L i g h t  Vehic les:  
ieavy/Specia l Vehicles:  

l r a n s f e r s  f rom McCLel lan AFB, CA t o  Robins AFB, GA 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
C i v i  l i a n  Pos i t i ons :  
j t uden t  Pos i t i ons :  
lrlissn Eqpt ( tons) :  
Suppt Eqpt ( tons) :  
Y i  l i t a r y  L i g h t  Vehic les:  
Heavy/Special Vehic les:  

Distance: ------ --- 
929 mi 

2,006 mi 
1,038 mi 
2,570 m i  
1,151 m i  

488 mi 
1,641 mi 
1,363 mi 

671 mi 
1,733 mi 



INPUT DATA REPORT (COBRA vS.07) - Page 2 
Data As Of 15:Ol 01/18/1994, Report Created 21:34 03/03/1995 

1)epartment : USAF 
Opt ion  Package : PAINT TRC - NO PCS 
I icenar io  F i  l e  : C:\PAINT\4LZNPCS.CBR 
l i t d  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers  f rom T inke r  AFB, OK t o  K e l l y  AFB, TX 

O f f i c e r  Pos i t i ons :  
E n l i s t e d  Pos i t i ons :  
Z i v i l i a n  Pos i t i ons :  
Student Pos i t i ons :  
lrlissn Eqpt ( tons) :  
j upp t  Eqpt ( tons) :  
IM i  li t a r y  L i g h t  Vehic les:  
ieavy /Spec ia l  Vehic les:  

Transfers  f rom K e l l y  AFB, TX t o  T inke r  AFB, OK 

1999 ---- 
O f f i c e r  Pos i t i ons :  0  
E n l i s t e d  Pos i t i ons :  0  
C i v i  l i a n  Pos i t i ons :  0  
Student Pos i t i ons :  0  
Missn Eqpt ( t ons ) :  0  
Suppt Eqpt ( tons) :  0  
Mi li t a r y  L i g h t  Vehic les:  0  
Heavy/Special Vehic les:  0  

Transfers  f rom T inke r  AFB, OK t o  McClel lan AFB, CA 

, 
O f f i c e r  Pos i t i ons :  0  0  0  0  0  
E n l i s t e d  Pos i t i ons :  0  0  0  0  0  
C i v i  l i a n  Pos i t i ons :  

. Student Pos i t i ons :  
Mis.sn Eqpt ( tons)  : 
suppt ~ q p t  ( t ons j :  o o o a D 
M i l i t a r y  L i g h t  Veh ic les :  0  0  0  0  0  
Heavy/Special Vehic les:  0  0 0  0  0  

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: Robins AFB, GA 

Tots l O f f i c e r  Employees: 1,349 
T o t a l  E n l i s t e d  Employees: 5,917 
T o t a l  Student Employees: 0 
T o t a l  C i v i  l i a n  Employees: 11,976 
M i l F a m i l i e s L i v i n g O n B a s e :  46.0% 
C i v i l i a n s  Not W i l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0  
E n l i s t e d  Housing U n i t s  Avai I: 0  
T o t a l  Base Faci l i t i es (KSF)  : 11,844 
O f f i c e r  VHA ($ /Month) : 2 
E n l i s t e d  VHA ($/Month): 41 
Per Diem Rate ($/Day): 77 
F r e i g h t  Cost ($/Ton/Mi le ) :  1.40 

RPMA Non-Payrol l ( f  l:/Year) : 
Communications (SK/'fear) : 
BOS Non-Payro l l ($K,'Year) : 
BOS Payro l l ($K/Yeai-) : 
Fami l y  Housing (SK/'/ear) : 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat (S/ ' l i s i  t ) :  
CHAMPUS S h i f t  t o  Meiii care: 
A c t i v i t y  Code: 

Homeowner Assistancl? Program: 
Unique A c t i v i t y  I n f ~ ~ r m a t i o n :  



INPUT DATA REPORT (COBRA v5.07) - Page 3 
Data As Of 15:Ol 01/18/1994, Report Created 21:34 03/03/1995 

Department : USAF 
Op t i on  Package : PAINT TRC - NO F'CS 

:jc, Scenar io F i  l e  : C:\PAINT\4LZNPCS.CBR 

j t  Std  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FOUR - STATIC BASE INFOMTION 

Name: T inke r  AFB, OK 

T o t a l  O f f i c e r  Employees: 1,542 
Tots l En l i s t e d  Employees: 6,607 
T o t a l  Student Employees: 13 
T o t a l  C i v i  l i a n  Employees: 12,610 
Mi l Fami l i e s  L i v i n g  On Base: 13.0% 
C i v i l i a n s  Not W i l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  A v a i l :  0 
T o t a l B a s e F a c i l i t i e s ( K S F ) :  14,872 
O f f i c e r  VHA ($/Month): 10 
E n l i s t e d  VHA ($/Month): 5 7 
Per Diem Rate ($/Day): 80 
F r e i g h t  Cost ($/Ton/Mile): 1.40 

Name: H i l l  AFB, UT 

T o t a l  O f f i c e r  Employees: 84 1 
T o t a l  E n l i s t e d  Employees: 5,527 
T o t a l  Student Employees: 0 
T o t a l  C i v i  l i a n  Employees: 10,899 
Mi l Fami l i e s  L i v i n g  On Base: 36.0% 
C i v i l i a n s  Not W i l l i n g  To Move: 0.0% 
O f f i c e r  Housing U n i t s  Ava i l :  0 
E n l i s t e d  Housing U n i t s  A v a i l :  0 
Tota I Base Faci I i t i e s ( K S F ) :  12,829 
O f f i c e r  VHA ($ /Month) : 0 
E n l i s t e d  VHA ($/Month): 3 7 

En Per Diem Rate ($/Day): 102 
, F r e i g h t  Cost ($/Ton/Mi l e )  : 1.40 

Name: Ke l  l y  AFB, TX -w 
. T o t a l  O f f i c e r  Emolovees: . . 

T o t a l  E n l i s t e d  Employees: 
T o t a l  Student Employees: 
T o t a l  C i v i l i a n  Employees: 
Mi l Fami l i e s  L i v i n g  On Base: 
C i v i l i a n s  Not W i l l i n g  To Move: 
O f f i c e r  Housing U n i t s  A v a i l :  
E n l i s t e d  Housing U n i t s  Ava i l :  
T o t a l  Base Faci  l i t i e s ( K S F )  : 
O f f i c e r  VHA ($/Month) : 
E n l i s t e d  VHA ($/Month): 
Per Diem Rate ($/Day): 
F r e i g h t  Cost ($/Ton/Mi le )  : 

Name: McCle l lan  AFB, CA 

T o t a l  O f f i c e r  Employees: 
T o t a l  E n l i s t e d  Employees: 
Tota 1 Student Employees: 
T o t a l  C i v i  l i a n  Employees: 
M i l  Fami l ies  L i v i n g  On Base: 
C i v i  l i a n s  Not W i  l l i n g  To Move: 
O f f i c e r  Housing U n i t s  Ava i l :  
E n l i s t e d  Housing U n i t s  Ava i l :  
T o t a l  Base Faci li t ies(KSF) : 
O f f i c e r  VHA ($/Month): 
E n l i s t e d  VHA ($/Month) : 
Per Diem Rate ($/Day): 
F r e i g h t  Cost ($/Ton/Mi l e )  : 

RPMA Non-Payrc I I ($K/Year) : 
Communications ($K/Year): 
BOS Non-Payro l l ($K/Year) : 
BOS P a y r o l l  ($K/Year): 
Fami l y  Housins ($K/Ycar) : 
Area Cost Factor:  
CHAMPUS In-Pat ( $ p i  s i t )  : 
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Pa yrc,l l ($K/Year) : 
Communications ($K/Year): 
BOS Non-Payroll ($K/Year): 
BOS P a y r o l l  (JK/Year): 
Fami l y Housi nc ( $  K/Year) : 
Area Cost Factor: 
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $  / V i s i  t )  : 
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payrc l l (SK/Year) : 
Communications (SK/Year): 
BOS Non-Payro l l ($K/Year) : 
BOS Payro l l ($  K/Year) : 
Fami l y Housing ($K/Year) : 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ p i  s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  

RPMA Non-Payroll ($K/Year): 
Communications ($K/Year) : 
BOS Non-Payrol l  ($K/Year): 
BOS Payro l l ($K/Year) : 
Fami l y Housing ($K/Year) : 
Area Cost Factor:  
CHAMPUS In-Pat ( $ / V i s i t ) :  
CHAMPUS Out-Pat ( $ / V i s i t ) :  
CHAMPUS S h i f t  t o  Medicare: 
A c t i v i t y  Code: 

Homeowner Assistance Program: 
Unique A c t i v i t y  In format ion :  



INPUT DATA REPORT (COBRA v5.07) - Page 5 
Data As Of 15:Ol 01/18/1994, Report Created 21:31 03/03/1995 

Department : USAF 
Op t i on  Package : PAINT TRC - NO PCS 
Scenar io F i  l e  : C:\PAINT\4LZNPCS.CBR 
S td  F c t r s  F i l e  : C:\PAINT\TRCNOPCS.SFF 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Name: K e l l y  AFB, TX 

1-Time Unique Cost (SK): 
I -Time Unique Save (SK): 
1-Time Moving Cost (SK): 
1-Time Moving Save ( IK) :  
Env Non-MilCon Reqd(SK): 
A c t i v  M iss ion  Cost (SK): 
A c t i v  M iss ion  Save (SK): 
Misc  Recur r ing  Cost($K): 
Misc Recur r ing  Save($K): 
Land (+Buy/-Sa les)  (SK) : 
Cons t ruc t i on  Schedule(%): 
Shutdown Schedule (%): 
Mi lCon Cost Avoidnc($K): 
Fam Housing Avoidnc(SK): 
Procurement Avoidnc(SK): 
CHAMPUS In-Pat ien ts /Yr :  
CHAMPUS Out-Pat ients/Yr:  
F a c i l  ShutDown(KSF): 

Name: McCle l lan  AFB, CA 
1999 ---- 

I-Time Unique Cost (SK): 73 
1-Time Unique Save (SK): 0 
1-Time Moving Cost (SK): 0 
1-Time Moving Save (SK) : 0 
Env Non-Mi l ton Reqd(SK): 0 

' A c t i v  M iss ion  Cost (SK): 0 
A c t i v  Miss ion Save (SK): 0 
Mi sc Recur r ing  Cost (SK) : 94 7 
Misc Recur r ing  Save($K) : 0 

.Land (+Buy/-Sa les)  (SK) : 0 
Cons t ruc t i on  Schedule(%): 0% 
Shutdown Schedule (%): 05 
MilCon Cost Avoidnc(SK): 0 
Fam Housing Avoidnc($K): 0 
Procurement Avoidnc($K): 0 
CHAMPUS In-Pat ien ts /Yr :  0 
CHAMPUS Out-Pat ients/Yr:  0 
Facil ShutDoun(KSF): 22 

2000 2001 2302 2003 ---- ---- ---- ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

169 169 169 169 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Family Housing ShutDown: 

2000 2001 2302 2003 ---- ---- ----  ---- 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 - 0 
0 0 0 0 

94 7 947 '34 7 94 7 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
0% 0% 0% 0% 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 

Perc Fami l y Housing ShutDown: 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: Robins AFB, GA 
1999 2000 2001 2002 2003 ---- ---- ---- ---- 

O f f  Force St ruc  Change: 0 0 0 0 0 
En l  Force St ruc  Change: 0 0 0 0 0 
Civ  Force St ruc  Change: 0 0 0 0 0 
Stu  Force St ruc  Change: 0 0 0 0 0 
O f f  Scenar io Change: 0 0 0 0 0 
En l Scenario Change: 0 0 0 0 0 
Civ  Scenar io Change: 2 3 11 0 0 0 
O f f  Change(No Sa l  Save): 0 0 0 0 0 
En1 Change(No Sa l  Save): 0 0 0 0 0 
Civ  Change(No Sa l  Save) : 0 0 0 0 0 
Caretakers - Mi li t a r y :  0 0 0 0 0 
Caretakers - C i v i  l i a n :  0 0 0 0 0 



INPUT DATA REPORT (COBRA v5.07) - Page 7 
Data As Of 15:Ol 01/18/1994, Report Created 21:34 0:1/03/1995 

Department : USAF 
Opt ion  Package : PAINT TRC - NO PCS 

, Scenar io F i  l e  : C:\PAINT\4LZNPCS.CBR 
Std  F c t r s  F i  l e  : C:\PAINT\TRCNOPCS.SFF 

STANDARD FACTORS SCREEN ONE - PERSONNEL 

Percent O f f i c e r s  Marr ied:  76.80% 
Percent E n l i s t e d  Marr ied:  66.90% 
E n l i s t e d  Housing Mi [Con: 80.00% 
3 f f  i c e r  Sa lary($/Year)  : 78,668.00 
3 f f  BAQ w i t h  Dependents($): 7,073.00 
En l i s t e d  Salary($/Year) :  36,148.00 
En1 BAQ w i t h  Dependents($): 5,162.00 
Avg Unemp l o y  Cost ( f  /Week) : 174.00 
Jnemployment E l i g i b i  l i ty(Weeks):  18 
: i v i l i a n S a l a r y ( $ / Y e a r ) :  45,372.00 
C iv i  l i a n  Turnover Rate: 2.004 
: i v i  l i a n  E a r l y  R e t i r e  Rate: 0.005 
: i v i  l i a n  Regular R e t i r e  Rate: 0.00% 
C i v i  l i a n  RIF Pay Factor:  39.00% 
'SF F i  l e  Desc: NO PCS - PAINT TRC 

'STANDARD FACTORS SCREEN TWO - FACILITIES 

IRPMA B u i l d i n g  SF Cost Index: 1.00 
NOS Index (RPMA vs popu la t i on ) :  1.00 

( I nd i ces  are  used as exponents) 
Program Management Factor :  10.00% 
Caretaker  Admin(SF/Care): 162.00 
Idothba l l Cost ($/SF) : 1.25 
Avg Bachelor Quarters(SF) : 256.00 
14vg Fami I y Quarters (SF) : 1,320.00 
APPDET.RPT I n f l a t i o n  Rates: 
1999: 2.60% 2000: 2.804 2001: 2.804 

Civ E a r l y  R e t i r e  Pay Factor:  9.00% 
P r i o r i t y  Placement h r v i c e :  60.00% 
PPS Act ions  l n v o l v i r g  PCS: 50.00%' 
C i v i  l i a n  PCS Costs ( S ) :  0.00 
C i v i l i a n  New H i r e  Ccst($):  4,000.00 
Nat Median Home Pr i ce ($ ) :  114,600.00 
Home Sale Reimburse Rate: 10.00% 
Max Home Sale Reimburs($) : 22,385.00 
Home Purch Reimburse Rate: 5.00% 
Max Home Purch Reimburs($): 11,191.00 
C i v i l i a n  Homeowning Rate: 0.00% 
HAP Home Value Reimburse Rate: 22.90% 
HAP Homeowner Receiv ing Rate: 5.00% 
RSE Home Value Reimburse Rate: 0.00% 
RSE Homeowner Receiv ing Rate: O.OO?s 

Rehab vs. New MilCon Cost: 
I n f o  Management Account: 
M i  Icon Design Rate: 
M i  Icon SIOH Rate: 
MilCon Contingency Plan Rate: 
MilCon S i t e  Prepara t ion  Rate: 
Discount Rate f o r  NPV.RPT/ROI: 
I n f l a t i o n  Rate f o r  NPV.RPT/ROI: 

, IiTANDARD FACTORS SCREEN THREE - TRANSPORTATION 

I t a t e r i a  l /Assigned Person(Lb) : 710 
lfHG Per O f f  Fami l y (Lb) : 15,000 .OO 
lIHG Per Enl  Fami l y  (Lb): 9,000.00 
tlHG'Per Mi I S ing le  (Lb): 8,400.00 
IIHG Per C i v i  Lian (Lb): 0.00 
i - o ta  l HHG Cost ($/100Lb): 35.00 
A i r  Transpor t  ($/Pass Mi le ) :  0.00 
hlisc Exp (f /D i rec t  Employ) : 2.947.00 

Equip Pack & Crate($/Ton):  284.00 
M i  1 L i g h t  Vehic le($/ l4 i  l e ) :  0.43 
Heavy/Spec Vehic le($,lMi le ) :  1.40 
POV Reimbursernent($/l4i l e )  : 0.00 
A v g  Mi l Tour Length :Years): 4.10 
Rout ine PCS(S/Pers/Tour): 6,437.00 
One-Time O f f  PCS Cosl:($): 9,142.00 
One-Time Enl PCS Cosl:($): 5,761.00 

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION 

( .a tegory  UM . . - - - - - - - -- $ /UM ---- 
l l o r i zon ta  I (sy) 0 
k l a te r f  r o n t  (LF) 0 
A i r  Operat ions (SF) 0 
Operat i ona I (SF) 0 
h d m i n i s t r a t i v e  (SF) 0 
School Bui ld ings  (SF) 0 
Maintenance Shops (SF) 0 
Eachelor Quarters (SF) 0 
f ami l y Quarters (SF) 0 
Covered Storage (SF) 0 
L i n i n g  F a c i l i t i e s  (SF) 0 
Fec rea t i on  F a c i l i t i e s  (SF) 0 
Communications Faci l (SF) 0 
Z h i pya rd  Maintenance (SF) 0 
FDT h E Faci  l i t i e s  (SF) 0 
FOL Storage (BL) 0 
Cmnuni t i o n  Storage (SF) 0 
Fiedica I Faci l i t i e s  (SF) 0 
E n v i  ronmenta I ( 1 0 

Cateaory UM - - - - - - - - - - 
Opt iona l  Category A ( ) 
Op l j ona l  Category B ( ) 
Opt iona l  Category C ( ) 
Opt iona l  Category D ( ) 
Opt iona l  Category E ( ) 
Opt iona l  Category F ( ) 
Op t i ona l  Category G ( ) 
Opt iona l  Category H ( ) 
Opt iona l  Category I ( ) 
Opt iona l  Category J ( ) 
Opt iona l  Category K ( ) 
Opt iona l  Category L ( ) 
Opt iona l  Category M ( ) 
Op t i ona l  Category N ( ) 
Op t i ona l  Category 0 ( ) 
Opt iona l  Category P ( ) 
Op t i ona l  Category Q ( ) 
Opt iona l  Category R ( ) 



PRO SIM MODELLING DATA 



SMALL AIRCRAFT RESULTS 
(BASED ON 20YEAR RUN) 

I NAME / ALC/ DAYS ) DAYS ( DAYS / 
I I 

/ PILOT PILOT 1 PIf..OT 1 
1 '  NAME IALCI UnL% i UTfL%. j UTIL% j 

Page 1 



LARGE AIRCF1AFT RESULTS 
(BASED ON !SO00 SHIFTS) 

r 5  1 SA 750.01 767.21 170.71 

TOTAL 1426.2 1535.61 1503.1 

NAME 

I PILOT 1 PILOT 1 P~LOT j 
NAME / ALC 1 UTIL % / UTII-%. I UTIL % 

PwcPlLor / WP I 31 

RCC135P ! OC 1 32 1 38 
I 

jRCE!35PT / O C  :$ / 23 3 7  1 
RC8521F-T 1 OC ! 

ALC 

~ R C B I  NAV / 48 6 5  1 

C130 ( WR- 147.91 

,C141 ?DM WR 

C141 CW 

SP135 

KC1 35 

WR 224.0 

OC 1 
OC 1 102.41 108.6i 101.0~ 

98.61 1 1 3  106.0 

, E3 / OC 1 92.01 109.21 115.0, 

852 / OC 1 9561 108.81 114.8 

61 

C130 

OC 1 89.51 96.81 88.1 

00 / 111.3/ 
I 

KC135 / SM 1 107.7) 
1 , 
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I 
Notes: 12345678910  Tbne: 10:54:12 I Plhknlh 

bemint T38 I l~eoalr @SA 1 1 ~liaht Test I 

Fly F-15 to 
WR from 
home base 

93.1 ( 

Depaint F-15 Fliht Test 
F15 @WR - 

1 266.1 1 

'13810s~ ' recelvlng 

~ M ~ c ~ - M ~ c / - M F M - H  or F15 @sM 

home base tasks @SM 

Perform 
F-15 ---+ receiving --+ 

-+ 

Perform 
receiving 

home base 

271.1 

Prep F15 for 
Depaint 
@WR 

274.1 1 

Paint F-15 
@WR 

162.1 1 

- X 
from home 

Bypas 
depaint and 
reoair for 

Prep for Depaint F16 Daprep and 
Depaint @OO Wash @00 

- b m O  - 

- 

---+tasks@SA 

56.1 1 
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" g a  



ASSUMPTIONS FOR DEPAINT/PAINT PRC JECT 

1. The number of facilities for receiving and departure tasks was increased as; 
required 90 there was no backlog. 

Receivino Tasks = 2 days 2 . 5  (emall) 4 days 5 : (large) 
Departure Tasks = 5 days i l  or -3 days 

2. No dedicated repair facilities at any locauon, 

2. Pilot priority: 1 st - Flight Test, 2nd - Ferrying aircraft between locations 

4. Flight time: Flight Test = 2 days 2 . 5  
Between Locations := 1 day 2 . 5  

5. In all cases, flow time is equal to the  sum of-all tasks (e-g. receiving, depaint, 
repair, paint, departure, etc.) 

6. Cannot perform paint and depaint processes at same time at San Antonio. 

7. Piiots use commercial &rIines for return trip. 

8. Year = 251 days 

9. Flow day = 8 hour day, 3 shifts per day 

10. Quantity of 33 KC135 at OC tc b.e done wit3 C T o i  cmtrac: Izbor. Those 33 
zic induded in "s - is "  simulation with no paint (they were atipainted and 
repsired). They are to be painted in t h e  "to-be" simulations 

7 1 . Quantity of 29 C141 s were added per 11, Swafford memo i dI Feb. 1 995. No 
depainvpaint required. 

7 2. €3 & 652 share depaint dock at OC. ,411 others use a 2nd )aint dock. 

13- C3ne paint a d  one depaint facility at WR - Independent of e ich other. 

14. Added quantity = 7 CS, No paint/depaint required- 

15. Added 2nd depaint faciiity atWR for large option 2. 

16. Paint facility at SA for Option 1 (large). Dock can paint 1 C5 or 2 C1359 at a. 
time- A single C135 will not b e  painted.-. only 2 at a time- 

17. E3 requires no receiving tasks at OC.. El3 wili required receitlng. tasks when 
f own to or from another ALC- 



ADDERS TO 'LOWTIME 

Standard Adders 
- 
1 ,  Flight time between ALCs to ferry d c  

2. Receiving tasks 
(small a/c) 
(large a/c) 

3. Departure Tasks 

DAYS - - - + 

1 . 5  .5 

-- 
Larqe Model Adders 

Option 1 
1. Waltlng-to get into dep2:n: 2: '3C 6.0 

. 2. Waiting-to get into palnr iC13C) at WR 2.1 
'3. Waiting to get into palci a: CC 5 . 2  
4. Waiting to get into pain7 41 ) at WR 3.S 

Option 2 
: 1. Waiting to get into pant ( C w )  at WR 3.5 

-w 2. Waiting.to get into p a n r  at 3C 1.6 







1. 3 ~ ~ s  baqd WQ 8 hr dap,  3 shilts. 
2. year lase? on 251 days. 
3. h f f o y  pl)ot Iron, conlmarld asqllrnn t at r . rnr , -  -..-:*-w- # - - -  . -- 
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WPnyws: 
PDM - PloQraITl pepol va iqk~anq  
MslP - Fnul(i-Slagq Irnomvernent P ~ Q ~ W  
SA - sap &tor)jo 
sy - Sqcraqsr~ro 

00 - 0gder1 

$st 

OC - Oklahoma Cily 
wf3 - Warner Robills 
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EhTVIRONMEhITAL IMPACTS 



ADDITIONAL ENVIRONMENTL IMPACTS 
AIR EMISSIONS AND HAZAF:DOUS WATE GENERA"I0N 

SMALUAIRCRAFT , SCENARIO I (PAINTIDEPAINT) i 
! 1 I ! ! I 

I 

I I , TOTAL ' PAINT1 I 

I LOSING1 AIRCRAFT I VOC 1 SOLVENT / FILTERS 

MDS , ALC I QTY LBS I LBS 
I I I (AIR) I I I 

I I 
I i 

IMPACTED/GAINING ALC I I 1 

I 00 ! I 184161 I 
I 

I I 1 

SMALUAIRCRAFT SCENARIO 2 (PAINT) 1 I - 
I 

I i I TOTAL PAINT1 I 

I LOSING I AIRCRAFT VOC SOLVENT FILTIERS RAGS I PMB 

MDS ALC QN LBS LBS LB S LBS I TOTAL 

(AIR) - 
F-16 i 00 132 62961 323401 58081 121441 
F-15 i WR 64 1 0400 1 7360 1 3952 1 930 1 

A-1 0 S A 15 1815 3000 0 I 3375 8190 
T-38 S A 2 5 300' 1250 0 3750 1 430' 5700 

188i 1 93120 

IMPACTEDIGAINING ALC I 

I SM 18E" 1 I 93120 

SMALUAIRCRAFT SCENARIO 2 (DEPAINT) I 

TOTAL PAINT1 1 

I LOSING I AIRCRAFT I VOC 

MDS ALC QTY LBS LBS L B I  LBS 1 LBS 

SOLVENT 1 FlLTEqS FAGS ! 
PMB 71 (AIR) 1 I 

F-16 00 ; 124 , 0 I 0 I 1 384 1 5704 1 13305 2 / 140740 
F-15 I SM 24 i 0 1 0 1 471 I 7461 13543i 14763 
T-38 I SA 25 0 I 0 I 0 I 1875 1 

, , 01 i I 1 , 157378 
I I I I 

I 

IMPACTEDIGAINING ALC I 
I SM 0 I I I 

WR 0 I I I I 

Page 1 



ADDITIONAL ENVIRDNMENTL IMPACTS 
AIR EMISSIONS AND HAZARDOUS WATE GENEWI rlON 

LARGaAIRCRAFT I SCENARIO I (PAINT) 
I 

I 
I 1 I 

I I 
I 

1 TOTAL PAINT/ , I I 
1 LOSING I AIRCRAFT 1 VOC 1 SOLVENT I FILTERS 1 RAGS 1 PMBIU RPS 

MDS / ALC , QTY LBS 1 LBS 1 LBS LBS j LB!, I TOTAL 

I I ' (AIR) 1 I I i I (HWG) 
C-135 OC 6 1656 ' 23778 I 42721 89281 1800 40434 
C-135 1 SM i 25 1 69001 71054 1 942 1 8290 I 01 87186 - 
C-130 / 00 1 45 1 152151 20025 I 59401 20701 0 '  43250 

I 23771 I I 1 170870 
I I I 1 I I I 

I 
i 

IMPACTED/GAINING ALC I I I 
/ SA I 1 85561 I I I i 127620 
I WR , i 152151 I 1 43250 I 
I I I I 1 I 

I 
I 

I I 
LARGEIAIRCRAFT SCENARIO I (DEPAINT) 

I I 

I TOTAL PA l NTI 

LOSING 8 AIRCRAFT VOC SOLVENT FILTIERS I RAGS i PMBILAF PS 
MDS I ALC QP( 1 LBS LBS LBS LEIS LBS TOTAL 

i (AIR) (HWG) 

C-130 i 00 18 0 1  0 I 0 01 16200' 16200 
C-130 , WR 10 0 0 1 0 ;  0 1 90301 9000 
B-52 I OC 2 1 0 0 '  0 1 0 '  89 25 

25 
8925 

C-135 SM 0 0 0 0 I 75 30 
10 

7500 
E-3 OC 0 '  0 '  0 0 1 31 501 3150 

0 44775 

IMPACTEDIGAINING ALC 
I SA 0 25200 
I WR 0 '  I I 19575 

1 
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ADDITIONAL ENVIRONMENTL IMPACTS 
AIR EMISSIONS AND HAZARDOUS WATE GENERATION 
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FLIGHT CREW AN?> AIRCR4FT TRANSPORTATlON COSTS 
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- - - - - 

- 
TO 

--- -- 

00 
-- - 

- - - - 
00 

- 

00 
- -- - 

---- 00 - 
- - -- 

SM 

- 

- WR- 
- -- 

- 
SM -- 

SA - 

CREWrrRANS 

- - - - - -- 

- - - - - - 

.- - -. -- - 
PAINT 

SCENARIO 2 - SMALL AIRCRAFT 
- - -  - - -  

COM AIR 

- 

$285 

$294 -- - 
$294 

- - - -  
$186 

$1 86 
. - 

$294 
$285 
$294 
$186 
$186 

PAINT F-15 (SM) 1 
- - .- - - - - - - - - - -- - -- - 24 

24 - - 

15 

- 
124 

DEPAINT- ~ 1 1 5  (SM) 1 WR 00 2 4 
DEPAINT F-15 (SM) 1 

- -- SM WR 2 4 
DEPAINT F-15 (WR) i 
- - - - - - . -- - - - - - -. - - - - WR - - 00 64 

- - 

DEPAINT A-10 (SM) 1 
- - -  

SM 00 
-- 

49 
DEPAINT T-38 (SA) i -- - - --- -- - - - - - - - 

SA 00 - - 2 5 

- -  - - - - -- - 

- - 

PER GEM - 

- 

$69 --- - 

$82 - -- - 
$82 - -- 

$82 

$111 - 

$82 
$69 
$82 
$82 
$82 

- 

A/C QTY- 
132 --- - - 

SCENARIO 1 - SMALL AIRCRAFT 

- - 

FLT 
-- 

- -- 
1 00 

---- 

I - I - I 
- -- - - -- - 

- - - 

AIC PDM CREW FROM T o  NC 
- -- - . - - - -- - -- 

PAINT- - F-16 ( 0 0 )  1 
- - - - - - - - -- - SM 00 132 

-- $82 
PAINT - - - - - F-15 (SM) NOTRAVEL- 

- 

-- - - - - ----- 24 
- ---- 

PAINT -- F-15 (WR) 1 PM-]-WR - 64 
-- - $69 

- -- - 
PAINT A-10 (SM) NO TRAVEL - - - - - -- - - -- - -- -- - - - 

4 9 
PAINT A-10 (SA) NO TRAVEL 

- -  - 
PAINT T-38 S A 

A n  CI I .  4 - .  A .  -- 
25 $111 $7,375 SA 

n F D A l h l r  F lfi I 1 
\ -  - 1  v- "l V l  -- -- --- --- 1- - -  I - I L-i 9 I O U  - 9 I V Y  

- -- 
930,3tlU - --- SM 

- 
UU 1 2 5  $2,081 $322,555 

DEPAINT F-15 (WR) 
- - - - - - - - - - - - -- - 

. - - -- 

~ E r n $  - 

- 

$8,496 
--- --- 

$9,024 - - - - - - 
$24,064 
$ i3 , i3Z  
- 

$7,425 
- --- 

$9024 - --- 

$8,496 
$24,064 
- - -  - 
$13,132 
-$6,700 

$123,557 

- - - - - - - 

CREW FROM T O  --- I I -  
NO TRAVEL 

- - 

-- - - -. 
,q/c 
- - 

F-16 

LOG CST ---- 

-- -- 

$5,993 

- -- 

-- - - . 

~ZFROM 
- 

- ---- --, 

SM 

- 

WR 
. --- 

SM 

- s A 
- --- 

00 

00 
- -  - 

00 
-- - 

00 

TOTAL 

-- - 

P D ~  
- - - - 

( 0 0 )  

-- 

TRANS $ 

- 
$143,832 

- -- 

3 00 
- 

1 7 %  
- 

--  

-- 4 00 
- -  

1 0 0  
- 

- - - 

3 00 
1-55 
- 4 0 0  - 

- 

- - - - 
$5,993 

- -- - 
$1,436 

NO TRAVEL 4 9 

-- - - - - - - 
$1,150,656 -- - - - - - 

$123,137 
- 

COST 

DEPAINT - - - 
DEPAINT - -- 
DEPAINT -- 

$3,089,607 

- -  
$654- 

F-15 -- - - - 
F-15 -- -. - 
T-38 

-- 

-- - 

- -- 
$65,400 

(SM) 
(WR) - 
(SA) -- - 

-- 

- - 

$5,993 
- -- 

- - - - - 
$5,993 - a -- - 
$1,436 

- 

$654 - - - - 

- - 

- - -- 
$133,832 

- 

$1,150,656 
- - - - - - - - - 

$123,137 - 

- - - $65,400 - - - - - 
$2,966,050 

- --q-cK-rw~- - - 

NO TRAVEL-- 

- - - - 

24 
- -- 

64 - -  - 

25 
- ? - 

- 

1 * 
- 

- -- 

- - - 
$285 

- 

$259 
- - - - . 

-- 

SA 
- - - - 

-. 

WR 
- - - 

- - 

$69 - 

$69 - 

-$8,496 - 

$8,200 
- -  --- 

$1 18,683 -- 

- 

WR 
- 

WR 

- - - 
SM 

- - - - . 

- - - 

SA - 

TOTAL CREWITRANS COST 

- - - 

4 00 - - 
- - - 

2 50 - 

$3,000.4 14 

$ 5 , 9 9 3  
- - 

- - 

$654 
- - 

-- $575,328 
-- -- - 

-. - - - - - - 

- - - $40,875 - - - - - 
$2,881,731 - -- - - -  



-- - - -. . -- 

PAlNT - 
PAINT 
PAINT - .- - 
PAlNT 

PAINT 
PAINT 

SCENARIO 1 - LARGE AIRCRAFT --- , -I -- -. - -, -- - -- 

- -. . . - - - - - 

! 
. - - 
AK 

- 

PAINT B-1 --- 
PAINT B-52 
PAINT KC-135 ----- 
PAINT E-3 

. . - - - - - - - - - - -- - - - - - - - -- -. 
NO TRAVEL DEPAlNT B-1 (0C) 

____ 

DEPA~NT Kc11 35 70Cj NO TRAVEL - .- 
DEPAINT C-5 (SA) NO TRAVEL - - - - - - - - - - - - - - 
DEPA~NT C-130 roo) 3 roo- I -SA 

. -. - - - 
PDM 
(OC) -- 
(OC) 
(OC) 
(OC) 

- 

- 

- - 

-- 

- 

- 

, , - - I 1 - 

DEPAINT C-141 (WR) NO TRAVEL 
DEPAINT E-3 

- - -  - I - - -  _ - J  - - - I -  _ -  
- -  1 TOTAL CREWrrRANS COST. 1 ~i . ~ 4 3 4  

. . . . - - - -. . . . 
CREWIFROM:I T G T  

~ 

NO TRAVEL 
NO TRAVEL - 
NO TRAVEL 

. ~ - 

NO TRAVEL 
-p 

SP-135 
. - - - -- 
C-5 - - - -- 
KC-135 --- 
KC-135 
- - - -- 
C-130 
C-130 
- - - - - 
C-130 

Page 2 

ivc QTV 
~.~ ~ 

19 
- .. -. - 

2 1 
. - 

36 
.- - - -- 

10 , r - 
(OC) . - -. 
(SA) - -- 
(OC) - -- - 
(SM) . - 

(00 )  
(wR) - -- 
(WR) 

COM AIR 
- 

- . -  

. - 

. 

- -- -- - - 
NO TRAVEL 

- - 
NOTRAVEL - 

- -- - 
6 

- 

2 1 
- - 

6 
25 
- - 

4 5 - - 

2 2 
37 

- - - 
3 

- - - 

3 
- - 

3 - - 

- 

$79 
$1 84 
$294 

- 
NO TRAVEL 
NO TRAVEL 

-- - - 
SA -- -- 
SA 
WR- 

- - - - 

OC - - - 
SM 
00 - 
- 



FLIGt1T CREW TRAVEL l f l ? ~ ~ ~ ~ - r  TRANSPORT COSTS 3, ,:33 PM 

r ISCENARIO 2 - LARGE AIRCRAFT I 

, , - -- 
PAINT 8-52 (OC) 3 - - - - - - - - - - - - - - 
PAINT C-130 (00 )  3 

- 

C--iTo (KRi 
- - --. 

PAlNT 

-.... 

~ 

PAINT -- - 

PAINT 
~ 

PAINT 
PAINT 
. --- 
PAINT 

-- 

PAINT 

-- 

PAINT - C-741 (WR). ---- - 
NO 

PAINT E 3 - (OC) 4 
-. - - - - - 

DEPAlNi  B-i (OC) NO - -- - - - --- - -- - - 

DEPAINT C-5 (SA) -- -5 -r 
DEPAINT KC-135 (OC) NO 

-- 

I 

AIC QTY 
1 9  
21 - 

34 
39 
-. 

14 
25 
2 1 

.- 

6 
17 
3 7 
10 
19 
2 1 
4 8 
10 
18 - 

21 1 

A/C. . -. 

-.- .- 

6-1 
-- 

C-5 
.- - 

KC-135 ----- 
C-130 
KC-135 
KC-135 

COM - AIR 

$79 

$144 

$279 
$594 

$279 

$79 

$279 
$195 
$279 

Pb.M 
(OC) -- -- 
(SA) 
(OC) 
( 0 0 )  
(SM) 
(SM) 

- - -  ~ - - .  

N C  FROM: TO: FLT LOGCST TRANS $ 
- .. . -. - - - - - -. . - - -- - . - 

-.- .- ~ 

SA -. OC ~- 1.25 $5,689 $149,336 ~ I Cii.EW I.cRb-M:l To; 
-- 

NO TRAVEL 
-. 

4 [ OC r SA 
- .  NO R-A. "EL - - -  - 

-~ ~ 

NO TRAVEL 
- .- -.- 

3 r SM [ OC 
- .. 

NO TRAVEL 

DEPAINT 
DEPAINT -_ 
DEPAINT 

- - - - 

Page 3 

KC-135 - 
C-141 _ _ _  
E-3 

- - - 

(SM) 
(WR) 
(OC) - 
- 

-- 3 1 SM L WR 
NO TRAVEL- - 

- 

4 10: WR 

- -  -- - 

25 
32 
- 

10 - 

$285 

$279 
. -- 



FLIGI 1 r CI(EW 1 RAVE1 A RCRAFI I RANSPORT COSTS 31 . ,.3 PM 
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FLIGbI1 CREW TRAVEL b  RAFT lRANSPORT COSTS 

AIRCREW ROUNDTRIP COMMERCIAL AIRFARE (PER SATO; 28-CEB 95) - 
TO\FROMT oc 100- r-SA --I -SM -I--WF- r - 

- ------------ - L . -  -1. _. . ._ I 

LOGISTICS COSTS (AFI 65-503), 31 OCT 94 - -- -- -- A--- -- - - - - - 
I l A l C  I FY95-SiHR ~ O S D  INF I FYXX-SlHR IMDS AVERAGE 

-- .-- 

T-38A I 1- C-SNB 
NHNv7c-? GEii  NIP 
KC-I 35R 
6-52H 
E-3AIB 

Page 5 



INTERIM PRODUCTION S'UF'PORT CALCULAT [ONS 



INTERIM PRODUCTION SUPPORT (IPS) REQUIREMEN'TS 

', !;MALL AIRCRAFT SCENARIO 1 
- F (FY97) 1 I i 

1 
I I I I I I 

~ ) A I N T  i I TOTAL DPSH TRANSFERRED I 61408 
I I I I I 

i LOSING ' GAINING I No I I 1 ANNUA- DPSH 
I CENTER 1 CENTER I N C  N C  PERCENT I IMPACT I FOF IPS 

/ WR I 00 IF-15 64 33% lNone I 0 1 

SM 00 IF-15 24 13% None 0 i 
I SM , 00 A-10 49 I 38% 12 Week I 972 

t 1 SA 1 00 IA-10 1 5  12% 3 Week 307 I I 

TOTAL DPSH TF.ANSFERRED 57423 I 
LOSING GAINING I NO I ANNUA - DPSH 

i CENTER I CENTER A/C A/C PERCENT IMPACT FOR IPS 

, WR 00 IF-15 64 40% , Yone 0 
, SM 00 F-15 24 56% Vone 0 
I SM 00 A-10 49 0% I Vone 0 I 

I 
TOTAL DPSH TRANSFERRED. 46232 

LOSING I GAINING No. t ANNUAL DPSH 
r I CENTER I CENTER I A/C AfC i PERCENT I IMPACT i FOR IPS I I 

- 

00 SM F-16 132 34% I;! Week 655 
WR SM F-15 64 4% Itdone 0 
S A SM A-10 15 17% IrJone 0 1 

S A SM 'T-38 25 5% 2Week I 96 
, 1 I 1 1 

TOTAL DPSH TRANSFERRED I 29889 I 
I I 

I LOSING I GAINING I I NO I I ANNUAL DPSH I 
1 CENTER 1 CENTER 1 AfC N C  I PERCENT ! IMPACT 1 FOR PS I 3 

I 

64% None I 0 I 
29% None I 0 I 
5% None I 0 1 

I I 
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I I I I I I 

IARGE AIRCRAFT SCENARIO 1 E (FY99) 1 I 1 3 1 

I 

i I i . I I 
I I I 
I 

1 1 I TOTAL DPSH TRANSFERRED I 81 022 1 
I 

I I I I I I I I i 
I 

LOSING I GAINING / I NO i r I ANNUAL DPSH I 
1 CENTER I CENTER l N C  I N C  I PERCENT I IMPACT 1 FOF IPS 1 

I I I i I I i I I 
I 00 1 WR IC-130 ' 45 ' 38% \None 0 i 

1 1  Month 8101 
i SM I SA iC-135 25 1 50% I1 Month I 3376 1 
i I I I I 

I I I I 1 I 
I 

LOSING GAINING 1 No I ANNUA- DPSH 
I CENTER CENTER I A/C N C  , PERCENT IMPACT FOR IPS 

I 

t I WR SA 'C-130 28 28% 2 Months 4572 I 
I SM WR iC-135 25 ' 42% 1 5  Months 20573 I 

OC WR 18-52 21 3O0I0 3 Months 14695 I*~ncl 
WR ,E-3' 10 

~ A R G E  AIRCRAFT SCENARIO 2 (FY99) I , 

FAINT TOTALDPSHTRANSFERRED: 169894 

LOSING GAINING No ANNUAL DPSH 
CENTER CENTER N C  AIC' PERCENT IMPACT FOR IPS 

S A OC 1C-5 21 51% ,'I Month I 7220 1 
OC WR ,B-52 21 34% '1 Month 4814I*1ncI I LARF'S 
OC WR E-3' 6 

I 
I I I 

TOTAL DPSH TRANSFERRED: 1 181 001 1 
I 1 I I 

I LOSING , GAINING I No. ANNUAL DPSH 1 

I CENTER CENTER N C  N C  i PERCENT I IMPACT 1 FOR PS 
I I I 

I SA OC IC-5 21 I 23% € Months 
i SA IC-5 I 21 1 23% 6 Months , 
1 WR OC 'C-130 28 I 15% 4 Months 
i OC , WR 'B-52 21 ' 17% 6 Months I 
I OC i WR iE-3' 10 I 

2081 5 1 i PMB 
2081 5 1 i PMB 
8960 1 ;BOSS 

15385 I'incl I LARPS 
I i LARPS 

199101 t 1 SM WR 'C-135 25 22% ' 6  Months , 

Page 2 



USAF AIRCRAFT COATING; SYSTEMS STRATEGY 



DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS AIR FORCE MATERIEL COMMAND 
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2. Coating Strategy Roadmap 
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4. Point Paper on Commercial .Atrcrafr Coating S!~stems 



USAF AIRCRAFT COATING SYSTEMS S'XATEGY 

1.0 Purpose This document establishes an investment strategy fcr coating systems applicable 
to all operational aircraft. 

2.0 Objective This strategy ensures all mating systems satisfy the mission in an 
environmentally and worker safe compliant manner. 

3.0 Approach This strategy embodies a systems approach to ma:t fundamental requirements. 
Achieving environmental, health and safety mandates requires chailges in materials, processes, 
equipment and application techniques. A Psbt Technology Task Force has k e n  established to 
develop a coherent research, development arid implementation strazgy for aircraft coatings. 
This task force advises the AFMC Mission Element Boards on appropriate investment decisions 
in the area of coating technologies. The strategy establishes a rnatt:rials group manage:r for 
coating systems. This single manager is responsible for the acquis tion and sustainment of a 
comprehensive, integrated process that includes cleaning, stripping, surface preparation, coating 
application, upkeep and waste disposal. The material group includs all items that cornprise the 
coating process. The concept of operations (CONOPS) descxibes t le supporting orgarizations 
and their interfaces. 

4.0 Coating System Requirements All m~ting system deve1opmt:nt and selection for 
implementation must be environmentally benign as possible and thc roughly address the: 
following performance requirements: survivability, corrosion, appearance, stripability , flow 
time, environmental, training, facility, process control, technical SL pport, equipment, 
procurement. 

5.1 Permanent Coating Basic r-ch is needed to develop rnateials that once applied would 
require only minimum maintenance during the Life of the weapon s) stem, combined with an 
easily removable "mission coating"; or a single system that is durable, but can be removed in 
an environmentally friendly manner. 

5.2 Chromate Replacement Basic research in this area should adcress finding alternative 
corrosion inhibitors for the various chromates used in today's coating systems materials. 
Toxicology modeling to evaluate altamive inhibitors should be inc:luded in this effort.. 

5.3 Enabling Technologies Air& subsystems, such as fuel and ilydraulic systems, c m  have 
an adverse effect upon the cleanability, durability, maintainability, a nd application of a 
protective coating. New technology for these subsystems should be xggressively pursued to 
provide design compatibility with the &g subsystem. 

6.0 MID T'EKM PLAN (1W-2002) Materials & processes in this group have been alaluated 
and considered the most promising to meet the: needs in response to 1)rojected operational and 
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environmental requirements. The objective for these coating sya:ms is adequat&durability to 
meet performance requirements for a periocl of 5 - 7 years,, with c nly routine cleaning and 
touch-up. These technol'ogies are listed in  their order of priority. 

6.1 Selective stripping to a permanent chromated primer in conj lnction with portable surface 
corrosion detection. 

6.2 Durable 1 cleanable topcoat (low volatile organic compound - VOC) 

6-3 High velocity thermal spray (no,VOC) 

6.4 Polyurethane topcoat 1 primer (no VOC) 

7.0 NEAR-TERM COATING PLAN (By 1997) Incorporates CI urent technology to meet the 
critical coating system requirements. The fcdlowing product techn~logies are listed in their 
relative order of priority. These improved products are to be used in the system engineering 
environment to achieve the coating technology objectives. During the near term plan, the effort 
to replace all chromates will begin. 

7.1 Waterborne Epoxy Primer This is z mature, environmentally acceptable material that 
requires training and facility enhancements for successful Air Form use. Further devt:lopment 
for use over bare steel fasteners is required. 

7.2 Flexible Low VOC Polyurethane Primer There is a near te.m need for the maturation 
of these matedals for use on large aircraft. 

7-3 F l d l e  Low VOC Polyurethane Topcoat There is a near term need for the mturation 
of these materials for meeting survivability and appearance requirer ~ents. 

7.4 Low VOC Chromate-Free Epoxy Tiecoat There is a near tmm need for the maturation 
of this material primarily for field ~vercoatin~g. 

7.5 Abatement On a site specific basis, abatement technology ma.? be considered to meet 
organic hazardous air pollutant (RAP) emission limits. It .is &d that Depots will require 
filtration and air handling equipment upgrades to meet inorganic HkP emission limits. 

7.6 Additional Near Tenn Requirements 

7.6.1 Coatings Technology Integration Center This integration cznter would allow for the 
testing and integration of all the materials and equipment necessary to develop and qualify a 
complete coating system. This center is intended for dual use by the entire aerospace 
community. 
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7.6.2 Coating System Components Cleaners, conversion mtk ;s, spray guns and other 
equipment will be integrated into the overall coating system, with new products develop& 
where needed. 

7.6.3 Test Method Development & Validation Standard test mt hods for corrosion 
protection and general coating performance 1wiI.l be developed to replace products and processes 
that are inconsistent with field experience. 

7.6.4 Specialty Coatings Special purpose rmtings for high erosion areas are required. A 
subcommittee to the AFMC Paint Techno1o;gy Screening Committx is established to address 
the transfer of technical information and requirements between low observable (LO) arid 
conventional aircraft coatings. 

7.6.5 Training A training program is needed to provide coatings application personnel with 
the knowledge to successfully apply low VOC materials using envionmentally compliant 
equipment and processes. 

7.6.6 Infrastructure Assessment A near-term program is needed to accurately assess the cost 
of Air Force infrastructure upgrade needs, after promulgation of tht: aerospace national 
emission standards for hazardous air pollutans (IESHAP) and aerc space control techniques' 
guidelines (CTG) in Nov 94. 



' USAP AIRCRAFT COATING TECHNOLOGY ' 
SCREENING COMMITTEE 

\ COATING STRATEGY 
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NEAR-TERM 
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MID-TERM 
-- LOW VOC (1 997-2002) 
-- MINIMUM CHROMATE 
-- IMPROVED -- LOWINO VOC 1 

FORMULATIONS -- NO CHROMATE LONG-TERM 

-- LASTS FROM PDM (2003+) 

-- NO VOC 
-- NO CHROMATE 
-- LOW IR 
-- LASTS LiFE OF 
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AFMC PAINT REMOVIL PROCESS STRA:3CGY 

1. Stripping Processes: All future expenclitures of money and nmurces on paint 

stripping process development, optimization and implementation, as authorized by each 
cognizant weapon system program director, should be focused on the following 

processes: 

a. Plastic Media Blast (PMB): The plastic media blast p :ocess using TYPE V 

media is considered a cost effective alternate to hazardous chemiciJ paint stripping. In 

addition, it is the most mature and cost effective process for stripping the majority of 
our airframes and component parts. PMB is being used as a strip1 ing process 
throughout the aerospace industry and Air Force on a wide variety of coating systems 
and substrate materials. PMB is the primary coating removal proem in AFMC for 

' 

application to both aircraft and component part stripping. However, some aircraft may 
require other techniques and some ALCs may not be equipped to utilize PMB; 
therefore, other listed processes may be appropriate. 

b. Water Jet Technology: The water jet process of coating removal is 
accomplished using a variety of pressures, nozzles types and stripping additives which 
will allow optimization for specific substrate;. Due to process siml~licity, 
implementation can be accomplished without expensive equipment, automation or waste 
treatment requirements. Lmplementation can be accomplished with limited 

infrastructure and equipment investments, q d y  in existing chenical and wet stzip 
facilities. Although still in the final stages of' development, the wat:r jet process is 
considered a viable alternative to PMB for aircraft and component part stripping. 

c. Bicarbonate of Soda Blasting & Wheat Starch Blast: These processes 
are considered technologically mature, but due to the blast ma&rial &tributes and 
limited strip rats, they should only be considered for 'backshop" st ipping operations 
for component and part stripping. Example; engine components at SA-ALC. 

d. Safe Chemicals: Environmentally acceptable (EA) chem cals are available 
for specific applications and coating materials. However, due to the:r limited 
effectiveness and chemical nature, the use of FA chemicals should bt: considered for 



2. Coating Removal Process Development: Recognizing that ccatings, substrates and 
peculiar weapon system requirements continue to evolve, limited r m c h  and 

development of new coating removal processes will be necessary O) utilize technology 
improvements. Wright Laboratory is expected to be the leader in his area. Stripping 
of advanced composites should be one of the. first problems to be addr&rCNew 

development programs in coating removal PI-ocesses must be reviewed by the paint 
technology screening committee and funded in accordance with the Technology Master 

Process. 

3. Strategic Planning: In installing the Paint Removal Process(a) for each air 
logistics center, consideration must be given to alternative processes and sources for 

completion of the workload. Capacity plannmg, infrastructure devdopment and capital 

expenditures must be planned considering the: entire AFMC depot community. The 
a transfer of workload between centers and even to contractors must I =  realistically 

w evaluated to iaentlfy all of the options available prior to approving t:xpenditures. Any 

. significant expenditure of funds for paint removal capacity must be approved by the 
S&IO MEB. 



POINT PAPER 
ON 

COMMERCIAL AIRC:RAFT COATING S'T'STEMS 

- The US AF Aircraft Coating Technology Screering Committee (CTSC 1, chartered by the S &I0 MEB, 
began exploring the approval of off-the-shelf advanced aircraft coating 1 roducts to satisfy immediate user 
needs, specifically in areas of appearance and environmental kiendiiness. 

- Interviews with coating, cleaning and equipment manufacturer j. revealed that advanced 
generation aircraft coating products have been utilized by commercial aerospace customers fbr a long 
time. 

- Existing AF procurement policies (cheapest products) via GSP. preclude purchase of these 
products. ' 

- US Navy Aircraft Coating SpecZication, used by USAF, does :lot recognize all USAF 
requirements thus inhibiting AF efforts to accurat,ely articulate requirements. 

- Increased rigidity in EPA regulations prevented the use of many existin 3 coating products and 
processes. 

- Replacement, environmentally fiendlier, products do not perfo nn as well in the operational 
environment. 

- ASC/WL roadmap addresses these issues in long term (2003+) mid term (1997-2002), and 
near term (1997) plans. 

- Recent committee meeting at Luke AFE, users expressed a need to address immediate coating - requirements by Dec 95. 

- Screening Committee seized the oppomiaity to approve advanced available aircraft coating products 
through total life cycle cost saving, rather then initial purchase price. 

- Sub-committee meeting at SA-ALC on 21 Feb 95 to accomplis~i following: 
- Change aircraft coating product procurement strategy to reflect life cycle sivings. 

Improved products will result in increased life cycle cost savings. 
- Establish test protocols reflecting updated requirement!. 
- Establish funding process through HQ AFMCICEV 
- Establish a statement of work to contract for testing se~vices for new produ!cts. 

- Goal is to leverage existing products and test d a t a  to accelerate solution; of today's problems. 

RECOMMENDATION 

None. For infonnation only. 

Charles Smith, GS-13, ENSP, 15 Feb 95 
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2. EXECUTIVE SUMMARY 

2. A. SCOPE: The need to review the cleaning process for consolidat~on was first proposr:d by 
the Industrial Base Assessment (IBA) Team in July 1994. The findings of the team established 
the need for at least twenty-one teams to pursue efforts to better solidifir our Command position 
with respect to Depot Maintenance. The initial IBA revealed a potentia I improvement in square 
footage utilization of more than twenty percent but less than thirty percent for SA-ALC if 
consolidation of existing Technical Repair Centers (TRC) and processe! were possible. Altliough 
the Cleaning Process was identified as a "hard to implement and low paylback" consolidatior~ 
candidated; a need for review was evident due to the dollars invested in equipment and facili~ties. 
The additional dollars being utilized in the operating expense category f )r repair and maintenance, 
materials (for disposal of used and procurement of new), labor (direct, indirect and overhead), and 
other expenditures reinforced the need for review. As the guidance bec 3me more formalietl by 
our business experts (HQ AFMCLGP, FMPs from each Logistic Center) and as insights were 
provided by our process experts, the scope was defined to include all cl1:aning processes except: 
the ones to be included by other TRCs. Where: The cleaning processe:; were intermediate steps 
performed by the individual operators/mechanics and where cleaning pr Icesses were an integral 
part of two other processes under review; the Plating IPT and the Aircr ift Painmepaint 
processes. 

2. B. METHODOLOGYPROCESS: The methodology used to develop the strategy to 
consolidate the Cleaning Process included review of The AFMC TRC and Process Assessment 
Team Charter. The team also conducted brain storming(BS) sessions ir the initial meeting. This; 
of which, occurred after members were given the opportunity, to educa .e each other of their - respective cleaning processes. The information exchanged included wo-kloads, processes, and 
physical layout and size of the infrastructure supporting the cleaning processes. The results of the 
BS session focused the members into the development of spreadsheets to validate workloads, 
facility resources, equipment and staffing. The c:onsensus was to resear;h and present suffic:ient 
data, for the development of a cleaning process consolidation plan, that includes sufficient detail 
to outline steps for its execution when it becomes a requirement. The details for each step to 
execute the consolidation of each individual cleaning processes betweer Depots would need 
further planning to allow consolidation to occur with minimal impact to the effectiveness and 
efficiencies of the Command. While the IBA's nlethodology was at a Macro level of analysis, the 
Cleaning Process Assessment Team was at a micro level with respect tc individual processes and 
parts being processed: But, not with respect to the design of container! and to the scheduling of 
the execution phase of the consolidation. 



2. C. MODEL APPROACH: Several models were considered. The aoility to use simulation 
models such as Witness and Promodel required micro level data inputs imd were beyond the: scope 
of this study. Models used in this study consisted of Process Flow Cha~ ts, Excel spreadshet:ts, 
and the COBRA Model. The Process Flow Charts detailed the external and internal supplier of 
parts to the cleaning processes. Parts, received jiom the external suppliers amve as individual 
items (MISTR) or as components of an assembly. In either case, the parts are routed through an 
induction area to be unpackaged and disassemb11:d or both. These exte~nal customers include: 
Other branch of services, such as Army and Navy; as well as the Air Fo .ce Commands and :!LM 
requirements. The internal supplier of parts to the cleaning processes, i ~cluded parts returned 
from the inspector, parts returned from rework areas or both areas, whereby reprocessing of 
parts. The Excel spreadsheets detailed the various assemblies into their component parts and into 
the cleaning processes used for each part. This effort established the fo lndation for an estimate of 
the potential costs associated with packaging, handling and transporting of parts. The COBRA 
Model developed cost comparisons between Logistic Centers. 

2. D. OPTIONS (SCENARIOS). The review of the models and data ~evealed the Logistic 
Centers tasked with the overhaul of engines to have the most potential tor consolidation of ithe 
cleaning processes. 

2. D. 1. OPTIONPROS. The potential savings, if only one centra1i;:ed cleaning area was 
established, would include: Those associated with establishing one (ste,id of two) formal 
information system; one location to monitor emissions and hazardous baste generation; a 
reduction of overhead expenditures associated with maintenance and re lair of equipment and 
facilities; the coordinating and scheduling of production with internal ar d external suppliers; the 

- consolidation of overhead hnctions to include our business experts to r :duce tasks pertaining to 
studies and reviews. The other three Logistic Centers were similar to e'ich other, and unlike 
OC and S& almost all of their cleaning processe:s were excluded based Dn the initial criteria of the 
study. 00 's model and data revealed all its cleaning processes to be an integral part to their 
landing gear workload. WR's model and data revealed ninety plus perct:nt of the cleaning 
processes to be intermediate steps performed by propeller mechanics or part of the paint/depaint 
study associated with aircraft structural components. SM was also con::idered a non-contender 
for consolidation under the established criteria. Of those remaining cleaning process areas at SM, 
that had not been excluded under the scope of the project, two were in direct support of current 
SMITRC workloads (Hydraulics and Electrical (Zomponents). Additionally, the equipment was 
collocated so as to be shared by other RCCs within the directorate and ~itilized by personnel 
excluded under the original scope 

2. D.2. OPTIONICONS: As previously explained, there are many I ositive reasons to pursue 
consolidation of the cleaning processes. However, this is only between DC and SA. Both 
locations have excess capacity, identical workloads (Engines; turbo-fan, fan, and others), similar 
processes, and the infrastructure to incorporate each others' modem eqL ipment. On the negative 
side; however, is the high costs associated with packaging, handling, ancl transportation (PH&T); 
the fact that downsizing and elimination of complete cleaning processes has began to maintain 
lower costs; and the implementation of more sophisticated cleaning proc:esses to reduce 
dependency on hazardous materials, but introducing additional expendit Jres for training and 

t relocation at the time of consolidation. With the exception of PH&T, all the "CONS" are todays 
initiatives to better position the individual centers with respect to irnrnec iate demands. The 



PH&T costs are ten times greater than the amount expended to perforn~ the cleaning processes. 
Specifically, forty-five individuals, at sixty dollars an hour, could generi.te approximately three 
million dollars worth of earned hours. The PH&:T between ALCs would cost approximate1:y 
thirty million dollars. 

3 .  INTRODUCTION 

3. A. TASK: The purpose of this study is to assess the feasibility of ct)nsolidating cleaning 
processes across the command, to solidify the T:RC concept, and to help minimize unnecessary 
duplications. 

3 .  B. ASSUMPTIONS 

3 .  B. 1. The study addresses all cleaning processes within the comrr and except those included 
by other TRCs where: the cleaning processes are intermediate steps pe formed by the individual 
operators/mechanics; the cleaning processes are an integral part of two ~ the r  processes under 
review (the PLATING IPT and the review of the AIRCRAFT PAINT/I)EPAINT Process). 

3. C. WORKLOAD DESCRIPTION 

3 .  C. 1. SCOPE: Cleaning processes are pri:marily divided into two categories: 
A. Chemical cleaning 
B. Mechanical cleaning 

Cleaning of Aerospace and Commodity items is .accomplished primarily to remove deposits, 
contaminates, corrosion, and deteriorated coatings fiom the item. 

3. C.2.1. DEFINITION 

Chemical cleaning is the process of  immersing components and parts to be cleaned into 
detergents, solvents, and alkaline or acidic solutions. Chemical cleaning processes can be 
enhanced by the agitation of the solutions, or by the use of pressure sprsy wands, and/or by the 
use of Ultrasonics. 

A. SKILLS. Skills required to support the chemical cleaning processes across the command 
- - - .  

are fairly consistent and h e  predominately embedded in the equipment cleaner (7009) series. 
With exception, WR-ALC has a small contingent (3 to 4 personnel) of 88 10 propeller mechanics, 
who accomplish the cleaning processes for the C-130 Propeller Component Shop, which is 
currently one of the original TRCs. 

B. CONSTRAINTS. Because the cleaning process is a subprocess to the normal repair and 
overhaul of an end item at an ALC, locating the cleaning processes separate fiom the end ite:m 
repair would not be practical. In addition, relocating the cleaning proce! ses would impact 
production flow time and degrade customer support. Cleaning support is an integral element. of 
depot production. The process fbnctions are normally tailored toward tlie individual depot except 



for the engine related workloads (located both a.t SA-ALC and OC-AL 2) which are fairly 
uniform. 

3 .  C.2.2. PEs ASSIGNED. REFERENCE 'TABLE I 

3. C.2.3. CAPACITY. REFERENCE TABLE I 

3. C.3. MECHANICAL CLEANING 

3. C. 3.1. DEFINITION 

Mechanical cleaning addresses those processes that use abrasive media such as plastic, garnet, 
glass, and sand to remove rust, scale, corrosion, and protective coating; fiom aerospace and 
ground support components. 

A. SKILLS. Skills required to support the mechanical cleaning proc:sses are again fairly 
consistent across the command and are predominately in the Mechanics1 Blaster (5423) series. 

B. CONSTRAINTS. The mechanical cleaning process is also a subprocess to the normal 
repair and overhaul of an end item. Collocation, there too, would impazt production, generate a 
significant increase to end item repair flow days. and decrease customel support resulting in 
customer dissatisfaction. 

3 .  C.3.2. PEs ASSIGNED. REFERENCE TABLE I 

3 .  C.3.3. CAPACITY. REFERENCE TABLE I 

4. ANALYSIS 

TABLE 1 : PEs AND CAPACITY 

4. A. METHODOLOGY 1 PROCESS USED: The process used bega 1 with information 
exchange from the five logistics centers. The objective of the study war to review the findings of 
the IBA Team and to develop strategy for consolidation of the cleaning processes. The process 
evolved as the Team members exchanged infonr~ation and received specific guidance fiom t l~e  
command financial and business experts. The in~tial criteria, to exclude the cleaning processes 
associated with the Plating IPT and the Aircraft PaintDe-Paint, was mcdified at the Business 
BoardProduction Council Status Review held in SM on 25-27 Oct. 94. The criteria expanded to 
exclude all cleaning processes performed as inte~mediate steps by the in lividuals during a rework 
effort, and cleaning processes being addressed by other TRCProcess Studies, (such as Plating 

ALC 

OC 
S A 

,TOTALS 

CAPACITY PERSONNEL 
AUTHORIZED 

32 
46 
78 

ASSIGNED 
33 
39 
7 2  



IPT and the Aircraft Painme-Paint). M e r  the criteria was finalized, t le five centers revised their 
workload data, process flow charts, and faci1ity;equipment information All costs, associatczd with 
the study, were held to a minimum without sacrificing the results. 

4. B. DATA COLLECTED 1 CALCULATED / DERIVATIVES: Di.ta collection and an,aIysis 
varied from center to center due to types of wol-kloads. OC data showed an approximate increase 
of fifteen percent in FY95 and an additional ten percent in FY97: 

Engines 

- 

SA data revealed the workload composition to vary, but fbture workloitd (DPSHs) to remain 
basically constant from FY95-FY98. Data also revealed, that if a typicitl month were examined, 
the revenue generation would yield $360K (6,000 DPSH @ projected FY98 hourly rate of $60). 
On the other hand, the estimated DLA transaction charges for Engines md Modules would yield 
$1,51OK ($380K for Engines and $1,13OK for modules). These estimates were based on nucro 
level data, such as the number of NSNs per assemblies and a $30 charg,: per transaction. 
Although the $30 charge may seem excessive for an FY98 figure, the o ~erall view and conclusion 
is conservative since MISTR items were not considered; and a coordinz ted effort would be 
required to assure all items having the same NSN to be packaged and p -ocessed under the same 
document. Also, this typical month analysis was based on two transactions instead of four. 

OC I091 1259 1286 1439 13961 12i381 

FY94 

% incr. 

FY95 

0.1334 

FY96 

0.0209 

FY9.7 1 ~ ~ 9 8  1 ~ ~ 9 9  I 
0.1063 -0.0308 -0.0;33 



I P. H. & T. COSTS CHART I 
I NSN METHOD 
SA PARTS TO 

FY98 COST = SJOJNSN I 

H NSN'S - 
F l 0 0  ENGINE 6 700 4200 $1 2 6,OOC 
T56 ENGINE 6 360 21 60 $64,800 
F100 FAN 23 60 1380 $4 1,400 
F100 GRBX 31 50 1550 $4 3,500 
F l 0 0  CORE 50 200 10000 $30  3,000 
F l 0 0  HPT 12 30 360 $1 3,800 
F l 0 0  FDT 30 50 1500 $4 5,000 
F100 AUG 2 40 80  $2,400 
TF39 FAN 4 250 1000 $30,000 
TF39 HPT 20 1 00 2000 $6~1,000 
TF39 LPT 6 130 780 $2 3,400 
TF39 COMPR 1 200 200 $6,000 

TOTALS 191 2170 TO SEND TO CLEANIN 
PER MONTH 

TO SEND l'r BACK TO 
REWORK PER MONTH 
TO TRANSPORT BACK 
FORTH / YR 

An aggregate estimate, provided later in the study by DLA, confirmed I he potential generati~on of 
revenue for DLA (expenditures for DMBA) to be considerably greater. Four transactions are 
required to transport a part between Depots. For instance, to transport a part from SA to OC, 
and back to S q  would require transactions between: SA to D L 4  DLki to OC, OC to DLA and 
DLA to SA. Certified data from OC shows PH&T calculations in eces! of $30M. Althougl~ WR, 
0 0 ,  and SM were excluded based on the criteria of the study; the dista~lce between any of the Air 
Logistics Centers is greater than the distance between OC and SA. In conclusion, the challenge 
to assure consolidation of the cleaning processes is to design, fabricate, and implement reusable 
containers with systematic methods and procedures (these costs were not detailed or reviewed as 
part of this study). 

4. C. MODELING STRATEGY: The modeling strategy, used for thi:. study, included excel 
spread sheets, process flow diagrams, informaticln available fiom AF sy: 'terns, and the COBIW 
model. 

4. C. 1. Information on Excel spread sheets included: The Engine 01 Module type, the 
nomenclature of the item, part number, cleaning processes, units per assembly, reference to 
technical order number and figure, and the historical workload data usecl to estimate requirements 



on individual cleaning processes. Although requirements for the clean; ng process review was 
identified by the IBA in Sept. 94, the development of the spread sheet: began two years ago to 
detail the operation to downsize in accordance with the recommendatit~n of the MacDonald 
Douglas Aircraft Study. Downsizing has begun at the logistic centers. 

4. C.2. Information of Process Flow inc1udt:d: Tables with proces!qes; process times for the 
subprocesses; description of processes (chemical, mechanical, wet, dry, automated, non- 
automated, etc.); and a consolidated flow chart depicting the flow of it 2ms through a cleaning 
process. Suppliers of parts for the cleaning processes, are both internal and external to the depot. 
External suppliers include: Saudi, Army, Navy, Air Force, and others. Internal Suppliers include 
any requirements, by tenants at the Depot, and any reprocessing that s~~pports inspection and 
rework. 

4. C.3. PERT Charts were not developed. :[nformation from vario~~s Air Force Systems was 
used to provide the inputs for the development of the COBRA model. 



5. OPTIONS. 

The review, of the models and data, revealed the logistics centers with the overhaul of engines to 
have the most potential for consolidation of the: cleaning processes. T  eref fore, the two scc=narios 
that were explored fiom which to calculate cost and savings estimates for consolidation were: 

A. Move cleaning processes for engine related workloads from OCIALC to SA/AI,C. 

B. Move cleaning processes for engine related workloads fron~ SAIALC to OC/AI,C. 

Once the data had been entered into and the Cobra model ran, data was analyzed fiom the model 
to determine the cost associated with centra1izi:ng cleaning processes f i r  engine related workloads 
at either SNALC or OCIALC. 

5. A. PROS. 

Collocation for one centralized area would: 1) provide savings in the Form of establishing one 
(instead of the current two) formal information systems, 2) provide o le location to monitor 
emissions and hazardous waste generation, 3) reduce overhead expenditures associated with the 
maintenance and repair of equipment and facilities, 4) and centrally locate Fluoride-Ion cleaning 
and high pressure water jet stripping capabilities at one center (both art: specialized technological 
cleaning/stripping processes used with engine overhaul and repair). At Iditionally, by 
consolidating, some economies of scale will be realized in the personnel area and facility space 
would be leveraged to provide an average estimated savings of thirty tl~ousand square feet. Both 
centers, realizing excess capacity for chemical and media cleaning, cou d absorb these proc1:sses in 
total without facility construction nor equipmerd location. 

5. B. CONS. 

By collocating the specialized technological cleaninglstripping processc s (Fluoride-Ion 
cleaninghgh pressure water jet stripping) the receiving logistic center :SA-ALC or OC-ALC) 
would require approximately fifteen thousand square feet of space for the construction and 
installation of equipment to accommodate these processes. In addition the increased costs for 
packaging, handling, and transportation (PH&T) are estimated to be tell times (the amount of the 
revenue) that the cleaning processes currently generates. The savings t ?at would be realized, as a 
result of consolidation, are far outweighed by tEie PH&T. Specifically, Forty five mechanics, at 
approximately sixty dollars an hour, would generate three million dolla~ s of earned hours wluch 
would be offset by approximately thirty million ljollars in PH&T costs. This is related to moving 
the workload to one of the other centers. Flow charting and modeling has demonstrated the 
increased complexity to the process if consolidation were to take place. The increase in 
complexity will lead to delays in processing, and an increase in flow d a ~  s, leading to an increase to 
the work in progress. 

6. A. ATTACHMENTS: A11 data and verification sheets received fi-o~n team members are 
enclosed. 



COMMENTS ON 1 ST DRAFT OF CLEANlNG Y KOCESS ASSESSME VT FMAL KEPOR'T 

2.A. refer to last rentenct 
Minor cleaning processes that art pcrfonnwl by a mechanic were not included in this 

study. Minor processes arc defined as: prowascs that involve a minimum ,f equipment (wire 
brushing, par1 washers, stem cleaning, one or two :small soak tanks, ctc). A mechanic is definad 
as somwne whose primary duties do not include cleaning (machinist, weldrsr, etc). Also, cleaning 
processes that were addressed by the Plating Team lor the Aircraft PaintlDe paint Team were not 
included. 

2.D. 
Several options should probably be listed: 
1. status quo 
2a. close OC clcaning 
2b. closc SA cleaning 
3. close 00 cleaning 
4a. close WR cleaning 
4b. close SM cleaning 

Each option should have a brief explanation, By including several o ations, there is less 
likelihood of anyone thinking that the report is incomplete or biased. 

2.D. 1, 
The statement that 00 clcaning cannot be cansolidatcd because it is an integral part of 

their landing gear workload is not valid. Cleaning is integral to all of our workloads. For this 
reason, i fa  depot's cleaning capability is eliminated, tllosc cleaning operatiol~s would have to be 
accomplished elsewhere (at ~ r c a t  cost). 

Errch option should have pros listed. 

2.D.2. 
Each option should have cons listed. 
The fact that we are nlovi~lg away frotll ttre urn of htizurdous chemicds, 

downsizing/consolidating internally, using envit~osit~ientdly friendly processc! to replace toxic 
chemicals (high pressure water, etc) is a very important one and should prob ibly be given its owrl 
separate paragraph. IT IS DEFINITELY NOT A "CON". In fact, the efforts by all the centers in 
the area of pollution prtva~tion are itnpressivc. 

B.C.3.3. 
Why are we showing DPAIi from the GO291 Was this used in our a lalysis? Why are thc! 

required and excess the samc for SA? I was under tB: impression that it was generally 
understood that DPAH are not very good indjoators af capacity and excess fijr batch processes 
like clcaning and plating. In other words, it takes approximately the samc nu nber of people to  
operate a xnajor chemical clcaning h i l i t y  whether that facility is processing 10,000 parts or 
100,000 parts. 

-- 

~;-&LC/ LPPNF T I ~ h E i 4  &Ti a irk @C; 



4.B. 
Shouldn't we list the DPSH for OC and SA instead of listing the engines per year for just 

OC? 
The P m T  table needs to be explained better (or maybe put back i I SA data package), It 

is not clear where these numbers came from ($30hlSN 77). 

5.  Again, I think that the other possibilities need to be listed. 

5.B. 
The sentence stanin8 with "Specifically, forty five mechanics ... " srlould be moved up into 

the pros paragraph. Saving %3M is not a con. The PH&T casting $27M more than that $3M 
savings is the con. 



TECHNOLOGY REPAIR CENTER (TRC)/PROCESS ASSIZSSMENT 
CERTIFICATION WORKSHEET 

CLEANING. TEAM 

PURPOSE: To document the sources of data collected for the Cleaning Team in support of th~e 
TRCProcess Assessment 

SOURCE AND METHOD: LPPE; COBRA Inputs with back-up, LPPE; A-G035A-HF3-MMi- 
8BV RCC Operating Cost Report as of 30 Sep 94 UsedIAdjusted for estinrate of $60 FY98 
hourly rate. LPPE; Cleaning Process Flow Chart, 1,PPE; Developed Spres dsheets using, 
Technical Orders, Picture Books, and Cleaning Overhaul Team resources. Spread Sheets: 

1. Chemical Cleaning Processes 
2. Mechanical Cleaning Processes 
3 .  Blasting Processes 
4. Hand Cleaning Processes 
5. PWA Fl  00 Engines Cleaning Reqm'ts 
6 .  GETF39 Engine Cleaning Reqm'ts 
7. Ellison T56 Engine Cleaning Reqm'ts 
(FMP) 1. A-G004C-DCY-PL-8ER, Long Range Planned Labor App1ic:ation Summary as of 

FY94 Qtr 4 Mon3 
2. Command Average Yield Rate 

- i 
CONCLUSION: This data will be used for hrther analysis. 

I certify that the attached information is accurate ar;d complete to the best ~f my knowledge and 
belief. 

Preparer: G*&? lj$~% 
W&L ALVAREZ 3 

Date: 7 DL'?? 
CH, MET TRT PRD ENGRG SEC. 
ENGINE PRODUCTION DIVISION 

'I'RC Focal Point Reviewer: Date: 
RICHARD BARBOSL 
S A-ALCEh4l'P 
DSN 945-421 1 

I 
I certify that the attached information is accurate and complete to the best of my knowledge and 
belief. 

MAJCOM Reviewer: - Date: 



COBRA INPUTS 

TWO SCENARIO'S: 
1 .  M o v e  OC pans to SA 

2. M o v e  SA parts to OC 

ALC PERSONNEL AUTHORIZED FY98 

S A 46 

CENTER 

OC 
S A 

CENTER (RECURRING COSTS  ONE TIME UNIQUE COST 

DPSH 

67980 
66556 

AFMC 
YIELD 
RATE 

1330.5 
1330.5 



MOVE SA PARTS TO OC 
YEARLY COSTS 

RECURRING COSTS - 
Maint. o" Equipmt 3 Waterjet = 100001yr $30,000 
SA EOUIPMT 3 Pans Washers = 3001 $1,500 

PH&T Costs NSN METHOD 
SA PARTS TO OC FED EXPRESS 

DLA METHOD $46,348,934.40 CHOOSE 
IRECURRING COSTS $46.380.434 1 

OC PAYS 

SA PAYS 

ONE TIME COSTS 

30% of new equipment 
IJlinor Construction* SF • 400 $381,840 
OC SHOP CONSTRN 

OC PAYS 

Shop Rearrangment Total SF area $20/SF $ 1  63,640 
OC SHOP REARRANGED 

OC PAYS 

Peculiar Equipment - Item 
SA EQUIP NEEDED WaterJet # 1 

WaterJet #2 
WaterJet #3 
M a n  Hurricane 60 

3 BE PW 300 PZX 
BE PW 400 PZX 
Ministacker 

Oriainal cost Yr Acauired - SF 
$390,000 9 3 7 50 

$1,000.000 95 750 
$800,000 9 4 750 
$55,709 93 300 
$21,818 9 4 220 
$30,000 9 5 220 
$27,600 9 4 192 - 

$2,325,127 2 182 OC PAYS 
Pans Staging Area 

TOTALAREANEEDED 

Shop Floor Cleanup SF moved $5/SF 
SA SHCP SPACE = 45000 SF 

$225,000 SA PAYS 

Environrnental costs t o  clean SA' 
ASSUME SA DISPOSAL COSTS = 0 

$0 SA PAYS 

ONE TIME COSTS $3,095,607 ] 

* j 
NOTE: THESE VALUES ARE ESTIMATES 



MOVE OC PARTS TO SA 
YEARLY COSTS 

.CIJRRING COSTS 

Maint. of Equipmt* 1 C02  Sys =2000/yr $6,000 
OC EOUIPMT 5 Pans Washers = 3001 $1,800 

3 FIC Sys = 3000lyr $9,000 
1 Perrnanganate Rej Sys $3,000 

PH&'T Costs NSN METHOD $18,151,200 
OC PARTS TO SA FED EXPRESS $33,000,000 CHOOSE 

DLA METHOD 
IRECURRING COSTS $33.01 9.800] 

ONE TlME COSTS - 
30% of new equipment 

Minclr Construction* SF 400  $821,880 
SA SHOP CONSTRN 

SA PAYS 

OC PAYS 

SA PAYS 

Shof~ Rearrangment SF area ' $201SF 
SA SHOP REARRANGE 

$196,980 SA PAYS 

Pecr~liar Equipment - Item 
OC lIOUlP NEEDED C02  CLEANING SYS 

cabinet / pelletizer 
32  ton tank 
compressor - - AQUEOUS PW's 
M a n  Tornado 4 0  
Mart Tornado 6 0  
M a n  Tornado 6 0  
M a n  Hurricane 6 0  
Rotojet 
FIC systems 
FIC systems 
FIC systems 
Permanganate Rej Sys 

Original cos*; Yr Acouired - SF 

$269,000 9 1 550  
$75,000 9 3 637 

nla nla 242 

$180.000 9 0  1240 

$4,612,206 6849 SA PAYS 
Parts Staging Area 3000  -- 

TOTAL AREA NEEDED 9849 

Shop Floor Cleanup SF moved $51SF $260,250 
OC SHOP SPACE = 52050  SF 

OC PAYS 

Environmental costs to  clean OC* 
ASSUME =O 

$0  OC PAYS 

ONE TIME COSTS $5,891,3161 
E-- I SA 1 -. . 

TOTAL COSTS $38,911,1161 1-$-33.2 50,250 1 14,828,986J 

NOTE: THESE VALUES ARE ESTIMATES 



- - - - - - - - - - 

-- 
CDST-U @ 0 0 2  

S U G J E C T :  U o r k l  o a d  T r a n s f e r  C o s t  E s t i c a r e  

i 0 :  S A - R L C / L P P E N  
A S T N :  C i n d y  L e d u j g  
B l d g  360  

1. . R e q u e s t  + o r  c o s t  a n a l y s i s  f o r  t r a n s f e r  cf aircrzft e n g i n e  1 T n t  items t o  
b e  s h i p p e d  t o  i i n k s r  AF6, O K  (FB20391, f o r  c l e a n i n g .  M e t h o d l l o g y  uti7ized i s  
\ S  based  o n  t h e  " U n i . t  C o s t "  c o n c e p t  o f  t h e  D e f e n s e  L o g i $ Z i c  A g e n c y  ( D L A )  
s e r v i c e  c h a r g e s ,  a s  r p p r o v e d  by t h e  D e p a r t m e n t  o f  p e i e n z e  f o r  a71 n i l f t e r y  
s e r v i c e s  a n d  c u s t o m e r s .  U n i t  c o s t  i s  b a s e d  o n  D ~ f s n s e  e u s i n = s s  O p e r a t i o n a l  
F u n d s  ( D B O F ) ,  w h i c h  is  i n  s s s o c i a t i o n  u i t h  o p e r a t i o n a l  E x p e K t t s  o f  D e f e n s e  
D i s t r i b u t i o n  D e p o t  S a n  A n t o n i o , . D D S T ,  U n i t  c o s t  i s  5 2 9 . 7 2 ,  ~ e r  l i n e  i t a m  
t r a n s a c t i o n .  

2 .  5 e t h o d o l o 5 y  f o r  w o r k l o a d  t r a n s f e r  i s  f o r  a l l  n , a i n t ~ n a n c e  t c r n - i n s  
d e s t i n e d  f o r  T inke r  A F B ,  O K ,  n o t  requiring s t o r a g e .  K e z n i r , ~  a.11 t u r n - i n s  a r e  
to b e  s h i p p e d  d i r e c t l y  off base  o n c e  received and  p a c k t c e d  b y  D C S T .  S r o r a g e  
c o s t  a .re  n o t  t a k e n  i n t o  r c c o u n t ,  E S  p e r  i n f o r a a t j o n  p r o \ i c . e d .  R e i r . b u . r s a b l e  
p a c k a g i n g  c o s t  f o r  materitls a n d  1 2 b o r  a r e  n o t  i n c l u d e d ,  E S  per i n f o r m a t i o n  
p ~ o v i d e d .  . I n f o r m a t  i o n  g a t h e r e d  a n d  p r o v i d e d  b y  Hr R a l p t  A . l v a r e z ,  i n d i c q t e s  
t h a t  e n g i n e  line i t e m s  are t o  be s e n t  d i r e c t l y  t o  Tinker AFS 2nd o n c e  
r e t u r n e d  t o  D D S T ,  u i l l  b e  i s s u e d  s t r a i g h t  t o  t h e  m a l n t e r ~ r c e  r e p a i r  f a c i l i t y .  
T h e r e f o r e ,  n o t  r e q u i , r i n g  s t o r z g e  c c s t  o r  a b o v e  l e v e ?  C F , a c k a g i n g  f o r  storage. 
Each l i n e  stem t r a n s a c t i s n  i s  no: i c p r c t e d  b y  t h e  n u 3 b e r  o f  u n i t  p e r  a s s e m b l y  
r U P A 1 ,  u n l e s s  i t  i s  g o i n g  t o  s t o r a g e  c r  r e q u i r e s  r b o v e  ? e v e 1  C p a c k a g i n g ,  a t  

. t h a t  p o i n t  i t  i s  c o n s i d e r e d  a reirburs2ble s e r v i c e ,  
. . 

3 .  U n i t  cost f o r  t r ~ n s f c r  o f  w c r k l o a d  fcr o n e  e a c h  o f  t a c h  t y p e  of e n g i n e  is 
2s : 011owst  

ENGINES L I N E  IiEMS 

T Q T A L  L I N E  I T E H S  

B a s e d  on 1 i n e  itees d i r e c t l y  s h i p ; ) e d  t o  T inker  A F B ,  r.2: t o  s t o r a g e .  
E a c h  u n i t  p e r  a s s e a b l y  'is a s i n s l r t  1 i n e  item. 

UNIT COST C O M P U T A " I 0 N  



2 . 6 6 2  1 i n e  i t e m s  
X $ 2 9 . 7 1  c n i t  c o s t  p e r  t r a n s a c t 5 3 3  _-----------  
S~Y,LI:.SL 

U N I T  C3ST F O R  H A T E 8 I A L  R E C E I V E 3  F ? D H  K A i N T E N A N C E  T O  T I t 4 K E R  A F S  

3 7 9 , 1 1 4 . 6 4  u n i t  c o s t  f c r  r e c e i ~ t s  f r o m  n a i n t e r a n c e  
379,114.64 u n i t  ccst i c r  i s s t i s  ( o f f  b a s e  s h i p n r n : )  ---------- 

$158,229.28 t o t a l  u n i t  c o s t  t o  s h i p  o n e  e s c h  o f  e ~ c h  t y p e  o f  e n g i n e  

U N I T  C O S T  F O R  E A T E R I h L  R E S E I Y E C  F R 3 W  T I K X E 2  AFB 7 0  K E L i Y  M A I N T E N A N C E  A R E A  

$79,114.64 unit cost f o r  n a t e r i a l  r e c e i p t e d  f r f L m  T i n k e r  A F B  
$ 7 9 , 1 1 4 . 6 4  u n i t  c o s t  f o r  asterial issued t o  a a ' n t 2 n a n c e  a r e a  ( K P . F B )  ----------- 
$.158,229,28 t o t a l  u n i t  c c s t  3f one  , p a t h  o f  each t y p e  o f  ~ n g i n e  

r e c e i v e d  f r o m  T i n k e r  t o  K e l l y  n a i n t 1 : n a n c e  a r e a .  

T O T A L  C t i I T  C O S T  

I K F O R T P ~ N T  E";DE: T h i s  ?s f o r  u n i r  c o s t  o f  o n l y  o n e  ? a c h  of e a c h  t y p e  o f  
engine. 

3 .  F o r  additional i n f o r m a t i o n  o r  clarificaticn, c o r ? t a c t  a e  a t  5 -7967 .  

.SILL V E L T E N  
' a c k a g i n g  Special i s =  





l t e m  

FY 93 2 

Engines 

T56 WORKLOAD 

l t e m  



4 
h 

I TRC - FY98 WORKLOAD . WITH . TRANSPORTATION COSTSIYR I 
DLA METHOD I 

TRANSPORT TRANSACTION 

FlOO ENGINES 
INF MOD 
CORE MOD 
FDT MOD 
GB MOD 
HPT MOD 
AUG MOD 
SAUDl 
SAUDl INF MOD 
SAUDl CORE MO 
SAUDl FDT MOD 
SAUDl GB MOD 
SAUDl HPT MOD 
SAUDl AUG MOD 

T56 A 7  ENG 
A 7  ENG (8) 
A 9  ENG 
A16  ENG 
A7  GB 
A 9  GB 
A16 GB 
A 15 GB (8) 
A7 COMP MOD 
A9D COMP MOD 
A 16 COMP MOD 
A7B TURB MOD 
A9D TURB MOD 
A 1 6 TURB MOD 

T66 NAVY WORKLOAD 
T56 - P 
T66  - G 
166-T 

I TOTALS 1 $1 1,687,233.60 1 $1 1,687.233.60 1 $1 1,687,233.60 1$11,687,233.60 1 $46,348,934.40 

Page 1 



325 I I 
1 I 

i I 
R C ~ C  0 P E R A T  I N O  C O S T  R E P ' O R T  PERFORMING FUNDED 

._. .-- 

A C T I V I T Y  HOURS .O 6 448 .0  6 759.2 

DR EXC RSD MAT 0 0 0 . 00 . 0 0  0 0 0 0 

OTHER RSD COST 

TOT DIRECT COST 

INDRCT C I  ,--*. " 338,269 
__I_-- 

I NDRCT W I L 0 

I N D  MATL U8 100 0 1 ,631  14 ,735 2 . 1 8  . 2 4  1 .631 138,814 0 39 ,308  

I N 0  MATL U6300 0 0 0 . 00 . 00 

SHOP SUP EQUIP  
UBBXx/u8000 0 4 ,174  . €32 4,174 37,738 0 93,030 

DEF~CTIVE WORK f 
nn n 1'7 G 4 7  n n 



ACFC ( ) R C C 0 P E R A T I N G C 0 S T R E P 0 A T FEZFDIMING F!.!!'EED A-G03SA-HF3-MM-8BV 
I 

FLT FUEL U6511 

. . 

I I 

SHOP SUP OTHER 0 5 7 , 8 6 1  49,004 7 . 2 5  8 . 5 8 ,  5 7 , 8 6 1  455 ,001  ' 0 ,  347 .774  
I 

I 

G-A CIV LABOR 0 23.838 22,238 3 .29  3 . 5 3  23 ,838  206.475 0 240.942 

MISC G-A MATL 0  0 338- .05-  . 0 0  0  3 .138-  ! 0 4.730-  

TOTAL G-A COSTS -. -P. 6.1 4 C ' I  

'-u -- 0 5 1 , 6 5 1  66,038 . uu 7.64 .,..YI. - . - , . - - 

G072A ADJ G-A E 0 . 0 0  I 
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81360 CHEMICAL CLEANING LlNE PROCESSES 
REVISED BY LPPEP DATE: 8 MARCH 1994 

LlNE NUMBER 1 PROCESSES 

REMARKS: 1 .  Unless otherwise specified, all dwell times are in minutes. 
2. A particular process includes only those tanks that show a dwell time. 
3. Processes that are operated by the computer wil l be identical t o  the processes specified on  this list.. 
4. No computer process deviations are allowed unless written authorization is given by LPPEP. 

PROCESS #2 PROCESS #3 PROCESS #4 ROCESS #5 PROCESS #6 
DWELL TIME DWELL TIME DWELL TIME DWELL TIME DWELL TIME 

15 15 15 15 15 

15 15 15 15 15 

5 5 5 5 5 

15 

TANK 
NO. 

101 

102 

103 

104 

105 

TANK 
SOLUTION 

ALKALINE RUST REMOVE 

ALKALINE RUST REMOVE 

WATER RINSE 

ACID DESCALER 

j 106 IWATER RINSE ! 1 6 0 - 1 8 0 1  cI I 5 

OP. TEMP. 
RANGE (F) 

180-200 

180-200 

160-1 80 

120-130 

15 15 3 0 3 0 3 0 

10 10 15 15 15 

PROCESS #I 
DWELL TIME 

--- 
15 

15 

5 

15 

15 

10 

107 

108 

109 

1 10 

1 1  1 

ALKALINE RUST REMOVE 

WATER RINSE 

180-200 

160-1 80 



Bl360 CHEMICAL CLEANING LlNE PROCESSES 
REVISED BY LPPEP DATE: 8 MARCH 1994 

LlNE NUMBER 2 PROCESSES 

REMARKS: 1 .  Unless otherwise specified, all dwel l  times are in  minutes. 
2. A particular process includes only those tanks that show a dwel l  time. 
3. Processes that are operated b y  the computer will be identical t o  the processes specified on  this l ist. 
4. ( ' 1  Tanks 207 or 208 may be  used interchangeably for overnight dwell. 
5. N o  computer process deviations are allowed unless wr i t ten authorization is given b y  LPPEP. 
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PROCESS #6 
DWELL TIME - 

15 

15 

5 

15 

3 0 

15 

ROCESS #5 
DWELL TIME 

15 

15 

5 

30 

30 

15 

3 0 

15 

TANK 
NO 

201 

202 

203 

204 

205 

206 
I 

207 

208 

209 

210 

2 1 1 

PROCESS #4 
DWELL TIME 

15 

15 

5 

15 

5 

15 

30 

15 

TANK 
SOLUTION 

ALKALINE RUST REMOVE 

ALKALINE RUST REMOVE 

WATER RINSE 

ACID DESCALER 

WATER RINSE 
I I 
ALKALINE PERMANGANTAE 

ALKALINE PERMANGANTAE 

WATER RINSE 

ALKALINE RUST REMOVE 

WATER RINSE 

PROCESS #2 
DWELL TIME 

15 

15 

5 

pp 

I 

15 

15 

10 

15 

10 

PROCESS #3 
DWELL TIME 

15 - - 

15 

5 

p- 

15 

10 

OP TEMP 
RANGE (F) 

180 200 

180 200 

1GO 180 

120 130 

160 180 
- 

180 200 

180-200 

1 60- 1 80 

180-200 

1 60- 1 80 

PROCESS #I 
DWELL TIME 

15 

15 

5 

15 

5 
I 

15 

15 

10 

15 

10 



B/360 CHEMICAL CLEANING LlNE PROCESSES 
REVISED BY LPPEP DATE: 8 MARCH 1994 

LlNE NUMBER 3 PROCESSES 

REMARKS: 1 .  Unless otherwise specified, all dwel l  times are in  minutes. 
2. A particular process includes only those tanks that show a dwel l  time. 
3. Processes that are operated by the  computer wi l l  be identical t o  the processes specified on  this l ist. 
4. No  computer process deviations are allowed unless wri t ten authorization is given b y  LPPEP. 

5. Al l  process tanks are interchangeable. 
6 .  (') Dwel l  time may vary u p  to  24 hours maximum as required t o  remove the coating. 
7. ( : ! Ewe!! time may i iaiy UP iu 4 hours maximum as required to  remove the coating. 

8. All paint stripping processes mus t  be followed by  steam cleaning. 
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TANK 
NO 

30 1 

302 

303 

304 

305 

306 

307 

308 

309 

ROCESS #5 
DWELL TIME 

- 

PROCESS #6 
DWELL TIME 

PROCESS #2 
DWELL TIME 

+ 

* 

5 

PROCESS #I 
DWELL TIME 

240  

+ 

+ 

+ 

5 

TANK 
SOLUTION 

PAINT STRIPPER 

PAINT STRIPPER 

PAINT STRIPPER 

PAINT STRIPPER 

WATER RINSE 

WATER RINSE 

OP TEMP. 
RANGE (F) 

230 250 

230 250 

230 250 

140 160 

160 180 

160 180 

PROCESS #3 
DWELL TIME 

+ 

* 

PROCESS #4 
DWELL TIME 

+ 

+ 

+ 

+ 

5 



61360 CHEMICAL CLEANING LINE PROCESSES 
REVISED BY LPPEP DATE: 8 MARCH 1994 

LINE NUMBER 4 PROCESSES 

REMARKS: 1. Unless otherwise specified, all dwel l  times are in  minutes. 
2. A particular process includes only those tanks that  show a dwel l  t ime. 

3 .  Processes that are operated by the  computer wi l l  be  identical t o  the processes specified o n  this l ist.. 
4. No  computer process deviations are allowed unless wri t ten authorization is given b y  LPPEP. 
5. Process 5 may be used in  any o f  the processing tanks, w i th  a maximum of 16 hours. 
6 .  Al l  carbon removing processes must  be followed b y  steam cleaning . 
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PROCESS #6 
DWELL TIME , 

2 0 

5 

20  

5 

20 

10 

ROCESS #5 
DWELL TIME 

A S  REQ'D 

15 

I 

TANK 
NO. 

40 1 

402 

403 

404 

405 

406 
I 

407 

408 

409 

410 

41 1 

PROCESS #2 
DWELL TIME 

PROCESS #1 
DWELL TIME 

2 5 

5 

2 5 

5 

2 5 

5 

2 5 

5 

2 5 

1 0  

PROCESS #3 
DWELL TIME 

3 0  

5 

3 0  

5 

3 0 

1 0  

TANK 
SOLUTION 

EMULSIFIER 

WATER RINSE 

CARBON REMOVER 

WATER RINSE 

CARBON REMOVER 

WATER RINSE 

CARBON REMOVER 

WATER RINSE 

CARBON REMOVER 

WATER RINSE 

PROCESS #4 
DWELL TIME 

3 0 

5 

3 0 

1 0  

OP. TEMP. 
RANGE (F) 

1 20-1 4 0  

1 60- 180 

120-140 

1 60- 180 

120-140 

1 60- 1 8 0  

120-1 4 0  

1 60- 180 

120-140 

1 60- 1 8 0  



Bl360 CHEMICAL CLEANING LlNE PROCESSES 
REVISED BY LPPEP DATE: 8 MARCH 1994 

LlNE NUMBER 5 PROCESSES 

REMARKS: 1 .  Unless otherwise specified, all dwel l  times are in  minutes. 
2 .  A particular process includes only those tanks that  show a dwel l  t ime. 
3. Processes that are operated by  the computer w i l l  be identical t o  the processes specified o n  this l ist. 
4 .  N o  computer process deviations are allowed unless wr i t ten authorization is given by LPPEP. 

5. Dwel l  t ime may  vary up  t o  24 hours maximum as required t o  remove coating. 
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PROCESS #6 
DWELL TIME 

- 

TANK 
NO 

5 0  1 

502  

503 

504  

5 0 5  

506 

TANK 
SOLUTION 

NITRIC ACID 

WATER RINSE 

PROTOTYPE 

W A l  ER RINSE 

OP. TEMP. 
RANGE (F) 

RM TEMP 

RM. TEMP 

RM TEMP 

RM TEMP 

PROCESS #2 
DWELL TIME 

PROCESS #4 
DWELL TIME 

. 
5 

PROCESS # 1  
DWELL TIME 

* 

5 

PROCESS #3 
DWELL TIME 

ROCESS #5 
DWELL TIME 



B/360 CHEMICAL CLEANING LINE PROCESSES 
REVISED BY LPPEP DATE: 8 MARCH 1994 

LINE NUMBER 6 PROCESSES 

REMARKS: 1. Unless otherwise specified, all dwel l  times are in  minutes. 
2 .  A particular process includes only those tanks that show a dwel l  t ime. 
3. Processes that are operated by  the computer wil l  be  identical t o  the processes specified o n  this list. 
4. No computer process deviations are allowed unless wri t ten authorization is given by  LPPEP. 
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PROCESS #6 
DWELL TIME . 

ROCESS #5  
DWELL TIME 

TANK 
NO 

601 

- 602 

603 

604 

605 

606 

607 

608 

609 

6 10 

PROCESS #4 
DWELL TIME 

5 

15 

15 

5 

5 

TANK 
SOLUTION 

ALKALINE RUST REMOVER 

~ ALKALINE - RUST REMOVER 

WATER RINSE 

ALKALINE RUST REMOVER 

ALKALINE RUST REMOVER 

WATER RINSE 

ALKALINE RUST REMOVER 

ALKALINE RUST REMOVER 

WATER RINSE 

WATER RINSE 

OP TEMP. 
RANGE (F) 

180-200 

180-200 

1 60-  1 80  

180-200 

180-200 

160 180 

180-200 

180-200 

160-1 80  

160-1 80  

1 

PROCESS #1 
DWELL TIME 

1 0  

15 

5 

15 

15 

5 

15 

15 

5 

5 

I 

PROCESS #2 
DWELL TIME 

5 

15 

15 

5 

3 0  

30  

5 

5 

PROCESS #3 
DWELL TIME 

5 

15 

15 

5 

15 

15 

5 

5 



01360 CHEMICAL CLEANING LINE PROCESSES 
REVISED BY LPPEP DATE: 8 MARCH 1994 

LlNE NUMBER 7 PROCESSES 

REMARKS: 1. Unless otherwise specified, all dwel l  times are in  minutes. 
2. A particular process includes only those tanks that  show a dwel l  time. 

3. Processes that are operated by  the computer wi l l  be identical to t he  processes specified o n  this list.. 
4. N o  computer process deviations are allowed unless wri t ten authorization is given b y  LPPEP. 
5. Manually operate line "AS REQUIRED" is the min imum immersion time required to clean or  strip the i tem. 
6. Tanks 703, 704, and 705 are interchangeable. 
7 .  Operate tank 7 0 8  a t  150 degrees only when stripping parts. 
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PROCESS #8  
DWELL TIME 

A S  REQ'D 

15 

A S  REQ'D 

10 

ROCESS #7 
DWELL TIME 

15 

5 

PROCESS #6 
DWELL TIME 

+ 

t 

AS REO'D 

TANK 
NO. 

701 

702 

703 

704 

705 

706 

707 

708 

709 

71 0 

PROCESS #2 
DWELL TIME 

AS REQ'D 

A S  REQ'D 

AS REO'D 

PROCESS #1 
DWELL TIME 

A S  REQ'D 

A S  REQ'D 

A S  REO'D 

A S  REO'D 

TANK 
SOLUTION 

SODIUM HYDROXIDE 

WATER RINSE 

NITRIC ACID 

NITRIC ACID 

NITRIC ACID 

. WATER RINSE 
-- 

ENSTRIP NP 

WATER RINSE 

AMMONIUM HYDROXIDE 

PROCESS #4 
DWELL TIME 

AS REQ'D 

AS REQ'D 

OP. TEMP. 
RANGE (F) 

180-200 

160-1 80 

RM. TEMP. 

RM. TEMP. 

RM. TEMP. 

RM. TEMP. 

RT- 1 5 0  

RM. TEMP. 

RM. TEMP. 



I31360 CHEMICAL CLEANING LINE PROCESSES 
REVISED BY LPPEP DATE: 8 MARCH 1994 

LINE NUMBER 8 PROCESSES. 

REMARKS: 1 .  Unless otherwise specified, all dwell times are in minutes. 
2.  A particular process includes only those tanks that show a dwell time. 
3 .  Processes that are operated by the computer wil l be identical t o  the processes specified on this list.. 
4 .  No computer process deviations are allowed unless written authorization is given by LPPEP. 
5. Manually operate line "AS REQUIRED" is the mirlimum immersion time required to clean or strip the item. 
6. Tanks 703, 704, and 705 are interchangeable. 
7 n - -  I .  7 i C A  A - - - - - -  - I 
t . V ) J ~ : I  ait:  talln I wu at  I au ueylees U I I I ~  w i ~ e r i  stripping parts. 
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PROCESS #6 
DWELL TIME 

AS REO'D 

AS REO'D 

AS REO'D 

AS RE0 D 

TANK 
NO 

801 

802 

803 

804 

805 - - 

806 
----------A 

ROCESS #5 
DWELL TIME 

AS REQ'D 

AS REO'D 

PROCESS #4 
DWELL TIME 

AS REQ'D 

AS REQ'D 

TANK 
SOLUTION 

SODIUM HYDROXIDE 

ALKALINE RUST REMOVER 

WATER RINSE 

NITRIC ACID 

NITRIC ACID 

WATER RINSE 

OP. TEMP. 
RANGE (F) 

1 8 0  200  

180-200 

RM TEMP 

RM TEMP 

RM TEMP 

RM TEMP 

PROCESS #1 
DWELL TIME 

6 0 

10  

t 

+ 

AS  REU'D 

PROCESS #2 
DWELL TIME 

AS REQ'D 

AS REQ'D 

PROCESS #3 
DWELL TIME 

240  (max) 

AS H t O ' D  



MECHANICAL CLEANING 

Vibratory Finishing plastic, aluminum oxide, glass 

Page 1 

- 
MEDIA 

,walnut rice, peach, almond 
corn cc b 
a l u m i n ~ ~ m  oxide 
glass 
a l um in t~m oxide 
glass 
plastic 

NAME 

BP 1 
BPI  A 
BP2 
BP3 
BP4 
BP5 
BP6 

10!20/94; 7:47 AM; MCF'R.XLS 

PROCEDURE TECH ORDER 

Dry sof t  grit blast 
Dry sof t  grit blast 
We t  Abrasive Blast 
Wet  Glass Bead Blast 
Dry Abrasive Blast 
Dry Glass Bead Blast 
Plastic Media Blast 



BLASTING PROCESSES 

' BP-I Dry soft grit blast (walnut)(2- I -  l I I SPOP 8) .  

E;P- 1 A Dry soft grit blast (ground corn cob)(2- I -  I 1 1 SPOP 8) 

1 .  Degrease pan as required. 
2. Mask all part numbers, cavities, bearing journals and splines. Care rr ust be taken not to alter 

the snap diameters and critical dimensions. 
3. Dry soft grit blast according to T.O. 25-1 -1 3 process 1 5. 
4. Remove all masking and blasting materials with shop air. Steam clear I to remove blasting 

material if necessary. Dry with shop air. 

BP-2 Wet Abrasive Blast (Vapor Aluminutn Oxide) 

1 .  Degrease part as required. 
2. Mask all pan numbers, cavities, bearing journals and splines. Care ml~st be taken not to alter the 

snap diameters and critical dimensions. 
3 .  Wet abrasive blast according to T.O. 23- 1 - 1  3 process 16. 
4.  Remove all masking and blasting materials with shop air. Steam clear1 to remove blasting 

material if necessary. Dry with shop air. 
5. Treat with corrosion inhibitor. 

EIP-3 Wet Glass Bead Blast (2- 1 - 1 1 1 SPOP 16) 
w 

1. Degrease pan as required. 
2. Mask all part numbers, cavities, bearing journals and splines. Care m~lst be taken not to alter the 

snap diameters and critical dimensions. 
3. Wet glass bead blast according to T.O. 2J- I - 13 process 15. 
4. Remove all masking and blasting materials with shop air. Steam clear to remove blasting 

material if necessary. Dry with shop air. 
5. Treat with corrosion inhibitor. 

E3P-4 Dry Abrasive Blast (Aluminum Oxide)(2- I -  l 1 1 S:?OP 2 18) 

1. Degrease part as required. 
2. Mask all part numbers, cavities, bearing journals and splines. Care m ~ ~ s t  be taken not to alter the 

snap diameters and critical dimensions. 
3 .  Dry abrasive blast according to T.O. 25- 1 - 13 process 15. 
4.Remove all masking and blasting materials with shop air. Steam clean to remove blasting 

material if necessary. Dry with shop air. 

EIP-5 Dry Glass Bead Blast(2- I -  l 1 I SPOP 17) 

1. Degrease pan as required. 
1 2. Mask all part numbers, cavities, bearing journals and splines. Care mllst be taken not to alter the 

snap diameters and critical dimensions. 
3. Dry glass bead blast according to T.O. 25-1 - 1 :1 process 15. 
4. Remove all masking and blasting materials with shop air. Steam clean to remove blasting 



material if necessary. Dry with shop air. 

13P-6 Plastic Media Blast(2- 1 - 1 l I SPOP 19) 

1 .  Degrease part as required 
2. Mask all part numbers, cavities, bearing journals and splines Care n ust be taken not to alter the 

snap diameters and critical dimensions. 
3 .  Dry blast with plastic media. To avoid excessive media breakdown 2nd dust, maximum 

allowable pressure is 50 psi. Standard blastirg conditions are 50 psi in a vacuum machine. 
Blasting machines must be adaptable to plastic media usage. 

4. Remove all masking and blasting materials with shop air. Steam clean to remove blasting 
material if necessary. Dry with shop air 

' a - 7  Vibratory Finishing (VIB) (2- 1 - 1 I I SPOP 73 I )  

1 .  Degrease as required. 
2. Vibratory finish according to T.O. 23- 1 - 13 process 20 
3 .  Remove parts, rinse, and dry with shop air. 
4. Treat with corrosion inhibitor as required. 

13P-8 Water Jet Stripping 







HAND CLEANING PROCESSES 

I HCP-1 Petroleum Solvent (T.O. 23-1- 13 Process 13, 2- 1 - 1  I I SPOP 3 option,) 

Immerse or spray parts to loosen deposits; scrub/t)rusli to remove contan inants. Spray with clean 
solvent. 

HCP-2 Petroleum Solvent Spray (T.O. 23- 1 - 13 Process 13, 2- 1 - 1 1 1 SPOP 3 oytion) 

Spray solvent onto part. Wipe as required to remove soils. Spray with fi esh solvent. Use to 
degreaselclean bearings. Use as short term corrosion preventative. L e a ~ e s  a light oil film on the 
part. 

H CP-3 Alkaline Rust Remover (T.O. 23- 1 - 13 Process 9; 2- 1 - 1 I 1  SPOP 203) 

Immerse in solution 30-90 minutes Pressure or steam rinse after initial iinmersion rinse. Repeat as 
needed. Dry with shop air. 

I-ICP-4 Petroleum Solvent Soak ( T . 0  23- 1 - 13 Process 13. 2- 1 - 1 1 1 SPOP 3 op :ion) 

Use for carbon seals. Immerse in P-D-680 so1ver.t a sufficient time to loosen deposits. Remove 
coke or heavy deposits with a non-metallic dull-edged tool. 

I-ICP 5 Phosphoric Acid (T.O. 23- 1 - 13 Process 10) 
Pa 

, Immerse for 15 minutes (max) to remove rust from ferrous metals. 1mmt:rse 15-30 seconds i n  
alkaline solution to neutralize Rinse with water Pressure rinse to remo ,e contaminants or 
residue. Dry with shop air. 

kICP6 Steam Clean (T.O. 2J- 1 - 13 Process I . ? )  

Direct a stream of steam, water, and soap onto the part. The distance ar d angle is determined by 
the specific part. Rinse with steam or water as n1:eded to remove soap r :sidue. 

HCP-6A Heavy Duty, Alkaline Detergent Cleaning (T.O. 25-F100-13-5, WP 302 00) 

Apply concentrated heavy duty liquid alkaline detergent (e.g. Oakite Flectline 205) by brush or 
spray. Allow to dwell for 3-5 minutes. Heavy deposits or soiled areas niay be brushed prior to 
rinsing. Steam clean to remove residue. Repeat process as required. k t e r  final rinse, dry with 
shop air. 

HCP-7 Vapor Degrease (T.O. 25- 1 - 13 Process 1 ; 2- 1 - 1 1 1 SPOP 3) 

Lower part into vapor phase at a controlled speed Suspend until conder sation stops. Raise at a 
controlled speed and allow to drain. Repeat as required. Remove and er sure that all solvent is 

1 gone. 

IKP-8 Sodium Hydroxide(2- 1 - 1 1 1 SPOP 5 1 ) 



Immerse in sodium hydroxide solution as needed to strip aluminum coatings or to clean 
non-aluminum workpieces. Hot water rinse or pressure rinse parts to rer love chemical residue. 



I-ICP-9 Shaft Paint Strip 

Immerse in stripper in the shaft tank using manufacturer's operating pan meters. Dwell time as 
required to remove paint not to exceed 24 hours 

HCP-10 Alkaline Rust Remover (T.O. 23- 1 -  13 Process 9; 2- 1 - 1 1 1 SPOP 13) 

Immerse in rust remover 1-4 minutes. Pressure rinse or steam clean. Dry with shop air. 

HCP-I I Pressure Rinse (T.O. 23- 1 - 13 Process 7) 

Rinse with water and air under pressure to rern0L.e chemicals and residut . Dry with shop air 

EICP 12 Blade Root Rubber Removal (T.O. 23-F 100- 13-6 WP 20 1 00) 

Remove rubber strips and sealant using a razor blade. Lightly wire brusf to remove residue. 

fICP 13 Exterior Tubing Insulation Blanket Cleaning 

Clean exterior only. Buff or brush remaining residue. Hard deposits may be hand brushed with 
alkaline rust remover. Rinse without soaking insulation. Dry with shop air. 

HCP-14 Oil Immersion Cleaning (T.O. 23-F 100- 13-6 WP 20 1 00) 

J Use for carbon seals. Soak in clean warm MIL-1.-7808 oil at 120- 140°F for a minimum of 30 
minutes. Remove any coke deposits with a dull edged non-metallic tool Package each seal 
individually. Do not stack uprotected seals Do 7ot wipe with cloth 

HCP- 1 5 Deleted 

IICP-16 Brushable Paint Stripper (T.O. 23-F 100- 13-7) 

Apply a thick film of stripper to specific areas and allow to dwell up to o ie hour. If allowed to set 
until dry, apply a second coat and allow to dwell for 15-30 minutes. Flu: h with water. If coating 
remains, a second application may be required. Steam clean entire part to remove all residue. 
Blow dry with shop air. 

IICP-17 Acetone, MEK, or Alcohol Cleaning (T.O. 2J-F 100- 13-7 WP 20 100) 

Do not immerse part in solvent. Clean by hand scrubbing or wiping with solvent to remove 
contaminants. Allow part to dry before wrapping, or transporting. 

HCP- 1 8 Delete 

E1CP- 19 Delete 
J 

HCP-20 Hardware Cleaning (Nuts, Bolts, etc ...) 

Spray hardware with P-D-680 solvent to degreas~: and remove loose con .amination. Heavy 



deposits may require soaking. Steam clean with soap and water to remove remaining 
contamination. Steam rinse to remove all soap and residue. 

1 

FICP-2 1 Delete 

FICP-22 Buff or Brush Cleaning 

Buff or brush with wire or bristle equipment only as necessary to removt: deposits of contaminants. 
Clean without damage to the workpiece. Steam (:lean or air blast to remove any loosened 
contaminants (Special care must be taken with titanium. magnesium, and aluminum parts). 

Note: T-56 Turbine shaft internal diameters may be cleaned with a mod fied brake hone. The 
stones on the hone must be replaced with a carbide or metal cutting edgt 

HCP-23 Parts Washer 

Place small parts to be cleaned into a covered basket that has been strap1,ed down to the turntable 
and strap large parts directly onto the turntable 



BRACKET, D N  CONN LlNK 
BRACKET. DIV NO2 CON LINK 
BRACKET. DIV NO2 CON LlNK 
BRACKET. GROUND HANDLING 
BRIDGE CLAMP 
BRIDGE CLAMP 
CONNECTING LlNK 
CONNECTING LlNK 
CONNECTING LINK. AUG NOZZLE 
CONNECTING LINK. BAL NOZZLE 
CONNECTING LINK. RIGID DIV NO2 
COVER. FINGER VALVE 
DUCT. COMBUSTN CHMBR 
GUIDE 
LEVER. AUG NOZZLE 
LINER. COMBUST CHMBR 
LINER. CONVERGENT NOZZLE SEG. 
LINER.CONV NOZ SEG SEAL 
NOZZLE SEG. BALANCE 
NOULE SEG. DIVERGENT 
NOZZLE SEGMT, EXTERNAL 
NUT. FINGER VALVE 
PLATE 
RETAINER 
RING ASSY.SYNCHRONIZING 
SEAL. AUG NO2 SUPPORT 
SEAL. BALANCE NOZZLE 
SEAL. CONVERGENT 
SEAL. DIVERGENT 
SEAT. COMPRESSION SPRING 

-...--- . ... . .- 
a r H L C K .  r l l V U C K  V H L V C  

SPRING. AUG NOZ ACTUATOR 
SPRING, FINGER VALVE 
STIFFENER. AUG CONVERG NOZZLE 
SUPPORT. AUG NOZ 
SUPPORT. NOULE 
SUPPORT. AUG NOZ ACTUATOR 

SPRING 
SEAT. NO 2 BEARING FRONT 
SEAT. NO 2 BEARING REAR 
SPRING - . . . - - . . - - - . - - . - . - . 
VV~VL,  1-v L D J O ~ I V U  a L n L  

SEAL RlNG 
SEAL RING 
HEAT SHIELD. NO 3 BEARING 
SCOOP. NO 2 BEARING FRONT 
SCOOP. NO 2 BEARING REAR 
NUT. RETAINER 
NUT, RETAINER 
RlNG RETAINER 
GEAR. BEVEL 
NUT. RETAINER 
W T ,  SPA?!?!ER 
BOLT 
NUT 
NUT. RETAINER 
SEAL RING 
NUT. RETAINER 
NUT. RETAINER 

AUG 4048998 
AUG 4032326 
AUG 4042087 
AUG 4018338 
AUG 4033488 
AUG 4057825 
AUG 4024312 
AUG 4043224 
AUG 4024316 
AUG 4058422 
AUG 4025584 
AUG 4004056 
AUG 40448% 
AUG 4046047 
AUG 4050822 
AUG 4047851 
AUG 4033062 
AUG 4060955 
AUG 4038380 
AUG 4056163 
AUG 4053971 
AUG 4004059 
AUG 4058189 
AUG 4048999 
AUG 4043182 
AUG 4047587 
AUG 4038730 
AUG 4043222 
AUG 4041274 
AUG 4011105 
A"C 4K4Ei 

AUG 4011110 
AUG 4004058 
AUG 4036437 
AUG 4034128 
AUG 4044892 
AUG 4011121 

CORE 2146188 
CORE 4001528 
CORE 4001529 
CORE 4001619 
bwk; V W I O L *  

CORE 4001629 
CORE 4001642 
CORE 4001697 
CORE 4001799 
CORE 4001857 
CORE 4001860 
CORE 4001863 
CORE 4001865 
CORE 4001867 
CORE 4001874 
P-OC 1 - 4 0 - 0  
UVI\L -.""IU,U 

CORE 4001882 
CORE 4001883 
CORE 4001885 
CORE 4002454 
CORE 4002513 
CORE 4007568 

FC92 PA' PARTS Fb93 PARTS ~ b 9 4  PAR 

CLEANING PROCESS 1 

epl Step2 Step ~ t e ~ H ~ ~ l l r ) ~  FIG E I 

HCPlO 
HCPIO 
HCPIO 
HCP7 
HCPlO 
HCPlO 
HCPlO 
HCP10 
HCPlO 
HCP10 
HCP10 
HCPlO 
HCP6A 
HCP10 
HCP10 
L6P3 HCP6 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY BPI 
HCP6ADRY BP1 
HCPlO 
HCPIO 
HCP10 
HCPlO BP6 
HCP10 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY 
HCPlO 
HCPiii 
BP 1 
BP 1 
HCP7 BPI 
HCPlO 
HCP6A 
HCPlO 

IA~G TOTALS 

HCP7 
HCP3 
HCPJ 
HCP7 
nLr r 

HCPJ HCP2 
HCP7 
L4P3 HCPl 
HCPJ HCPZ 
HCPJ HCPZ 
HCP 1 
HCPl 
HCP7 
HCP3 
HCPl 
UP"-, 
l a - r  l 

HCPJ 
HCPl 
HCP2 
HCP3 HCP2 
HCPJ 
HCP7 

1800 
1800 
1800 
240 

1 800 
3600 
1800 
600 

3600 
1800 
1800 
120 
120 

1800 
1800 
120 

1800 
1800 
1800 
1800 
1800 
120 

3600 
3600 

120 
1800 
1800 
1800 
1800 
600 
1 ZU 

600 
120 

1800 
1800 
120 
600 

54000 

1440 
120 
120 
720 
JbU 

120 
240 
120 
120 
120 
120 
120 
120 
120 
120 
i i 0  
120 
120 
120 
120 
120 
120 



FlOO ENGlNE L k l  .O 

BRACKET. DIV CONN LINK 
BRACKET. DIV NO2 CON LlNK 
BRACKET. DIV NOZ CON LlNK 
BRACKET. GROUND HANDLING 
BRIDGE CLAMP 
BRIDGE CLAMP 
CONNECTING LlNK 
CONNECTING LlNK 
CONNECTING LINK. AUG N O U L E  
CONNECTING LINK. BAL N O U L E  
CONNECTING LINK. RIGID DIV NOZ 
COVER. FINGER VALVE 
DUCT. COMBUSTN CHMBR 
GUIDE 
LEVER. AUG NOZZLE 
LINER. COMBUST CHMBR 
LINER. CONVERGENT NOZZLE SEG. 
LINER.CONV NO2 SEG SEAL 
NOZZLE SEG. BALANCE 
NOZZLE SEG. DIVERGENT 
NOZZLE SEGMT. EXTERNAL 
NUT. FINGER VALVE 
PLATE 
RETAINER 
RlNG ASSY.SYNCHRONIZING 
SEAL. AUG NOZ SUPPORT 
SEAL. BALANCE NOULE 
SEAL. CONVERGENT 
SEAL. DIVERGENT 
SEAT. COMPRESSION SPRING 
SPACER. FINGER VALVE 
SPRING. AUG NOZ ACTUATOR 
SPRING. FINGER VALVE 
STIFFENER. AUG CONVERG. NOZZLE 
SUPPORT. AUG NO2 
SUPPORT. NOZZLE 
SUPPORT. AUG NOZ ACTUATOR 

SPRING 
SEAT. NO 2 BEARING FRONT 
SEAT. NO 2 BEARING REAR 
SPRING 
GUIDE, N O  2 6 3 BRNG SEAL 
SEAL RING 
SEAL RING 
HEAT SHIELD, NO 3 BEARING 
SCOOP. NO 2 BEARING FRONT 
SCOOP. NO 2 BEARING REAR 
NUT. RETAINER 
NUT. RETAINER 
RING RETAINER 
GEAR. BEVEL 
NUT. RETAINER 
NUT. SPANNER 
BOLT 
NUT 
NUT. RETAINER 
SEAL RlNG 
NUT. RETAINER 
NUT. RETAINER 

J MO I PIN 

AUG 4048998 
AUG 4032326 
AUG 4042087 
AUG 4018338 
AUG 4033488 
AUG 4057825 
AUG 4024312 
AUG 4043224 
AUG 4024316 
AUG 4058422 
AUG 4025584 
AUG 4004056 
AUG 4044896 
AUG 4046047 
AUG 4050822 
AUG 4047851 
AUG 4033062 
AUG 4060955 
AUG 4038380 
AUG 4056163 
AUG 4053971 
AUG 4004059 
AUG 4058189 
AUG 4048999 
AUG 4043182 
AUG 4047587 
AUG 4038730 
AUG 4043222 
AUG 4041274 
AUG 4011105 
AUG 4004057 
AUG 4011110 
AUG 4004058 
AUG 4036437 
AUG 4034128 
AUG 4044892 
AUG 4011121 

CORE 2146188 
CORE 4001528 
CORE 4001529 
CORE 4001619 
CORE 4001624 
CORE 4001629 
CORE 4001642 
CORE 4001697 
CORE 4001799 
CORE 4001857 
CORE 4001860 
CORE 4001863 
CORE 4001865 
CORE 4001867 
CORE 4001874 
CORE 4001878 
CORE 4001882 
CORE 4001883 
CORE 4001885 
CORE 4002454 
CORE 4002513 
CORE 4007568 

IFY94 PARTS IFY93 PARTS iFY94 PARTS 

CLEANING PROCESS ISAUDI UPA x #SAUDI UPA X ISAUDt UPA X 

1 ~ t e p l  Step2 Step S ~ ~ ~ ~ P A ~ I P B   FIG^ ENGINES 1 ENGINES I ENGINES I ENGINES I MODULES I MOWLES I MODULES I MODULES 1 
HCPIO 
HCPlO 
HCP10 
HCP7 
HCP10 
HCPlO 
HCP10 
HCPIO 
HCPIO 
HCPIO 
HCPlO 
HCPlO 
HCP6A 
HCPIO 
HCPlO 
L6P3 HCP6 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY BPI 
HCP6A DRY BPI 
HCPIO 
HCPIO 
HCPIO 
HCPIO BP6 
HCPlO 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY BPI 
BP4 HCP6A DRY 
HCPIO 
HCPIO 
BP 1 
BP 1 
HCP7 BPI 
HCP10 
HCP6A 
HCPlO 5 76-12 52 260 42 210 52 260 48 240 

~AUG TOTALS 448 52 23355 42 18900 52 23400 48 216001 

HCP7 
HCP3 
HCPJ 
HCP7 
HCP7 
HCPJ 
HCP7 
L4P3 
HCP3 
HCP3 
HCPl 
HCPl 
HCP7 
HCP3 
HCPl 
HCP7 
HCPJ 
HCPl 
HCPZ 
HCPJ 
HCPJ 
HCP7 

12 
1 
1 
6 
3 

HCP2 1 
2 

HCPl 1 
HCP2 1 
HCP2 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 

HCP2 1 
1 
1 



NUT. RETAINER CORE 4010237 
RING RETAINER CORE 4010239 
SEAL, 1ST STG TURB STATOR CORE 4012128 
NOZZLE ASSY CORE 4016360 
BRACKET. BLEED VALVE STRAP CORE 4016906 
WASHER. KEY CORE 4016982 
CARBON SEAL $3 BRNG CORE 4018381 
SEAT ASSY. REAR CORE 4018635 
PROBE CORE 4018724 
CONNECTING LINK CORE 4022492 
CARRIAGE. BLEED VALVE CORE 4022493 
BUMPER. BLEED VALVE CORE 4022494 
SPRING CORE 4022495 
DISK. COMP STG 9 CORE 4022609 
DISK. COMP STG 10 CORE 4022610 
DISK. COMP STG 11 CORE 4022611 
DISK. COMP STG 12 CORE 4022612 
COUPLING, COMP STATOR CORE 4022638 
SEAT. SEAL REAR CORE 4022668 
SEAT. SEALFRONT CORE 4022669 
RING CORE 4023514 
SEAL RING HOLDER CORE 4023735 
TEE CORE 4024160 
TUBE ASSY. PRESSURE CORE 4024162 
FILTER ELEMENT CORE 4024164 
TEE CORE 4024168 
GUIDE. COMB CHAMBER CORE 4025364 
GUIDE. COMB CHAMBER CORE 4025365 
GEAR SHAFT, BEVEL CORE 4025444 
COUPLING CORE 4025445 
LUCK. K t A R  COMPRESSOR CORE 4026825 
RING. RETAINER CORE 4026826 
FAIRING. DIFFUSER CASE CORE 4026957 
INSERT CORE 4028149 
ARM. REAR COMP STATOR CORE 4028359 
SEAL. AIR COMP INLET CORE 4029290 
DISK.COMP STG 4 CORE 4030604 
DISK.COMP STG 5 CORE 4030605 
BRACKET. REAR COMP CORE 4031251 
BRACKET. REAR COMP CORE 4031252 
CONNECTING LINK CORE 4031258 
RING. COMP STATOR SYN. 4TH STG CORE 4031359 
RlNG ASSY. SYNC REAR COMP STAT0 CORE 4031365 
LUNNtL I INCi LINK CVHt 4031714 
CONNECTING LINK CORE 4031715 
ARM. REAR COMP CORE 4031717 
DISK L HUB. 6TH STG CORE 4031786 
PLATE. RETAINING CORE 4031904 
PLUG. BORESCOPE CORE 4032518 
SCOOP. NO 4 BEARING CORE 4032667 
SEAT ASSY. NO 4 BRNG FRONT CORE 4032669 
RING. COMB CHAMBER GUIDE BOLT CORE 403281 1 
CARBON SEAL NO 2 BEARING CORE 4033286 
SPRING 
,-, ,.-a ......--. - , --- CORE 4033651 

VLL I V I C I I W I ~ U L U .  L C ~  I CGRE 4033673 
FUEL MANIFOLD. RIGHT CORE 4033674 
COUPLING. TURB SHAFT CORE 4033778 
TEE. FUEL SUPPLY MANIFOLD CORE 4033805 
GUIDE. CARRIAGE CORE 4034095 
CLEVIS. BLEED VALVE STRAP CORE 4034106 
SUPPORT ASSY, NO 2 BRNG CORE 4034875 

HCP2 
HCP7 
HCP7 HCPJ 
HCP2 
HCPlO 
HCP7 
HCPl 
HCPJ 
HCP7 BP3 
HCP3 
HCP3 
HCP3 
HCP7 
L7P8 BP3 

L7P8 BP3 
L7P8 BP3 
HCP10 BP3 
HCP3 
HCP3 
L4P3 HCPl 
HCP10 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 BP3 
HCP7 BP3 
HCP7 BP3 
HCP3 HCP2 
HCP7 
HCP7 
L6P3 
HCP7 
L4P3 BP3 
HCP10 
HCPlO BP3 
HCPlO BP3 
L4P3 HCPl 
HCP10 BP3 
L4P3 HCPl 
HCP10 BP3 
HCP10 BP3 
HCP10 BP3 
HCP10 BP3 
HCP10 BP3 
HCPlO BP3 
HCP7 
HCP7 
HCP3 HCP2 
HCPJ 
HCPJ BP4 
HCPl 
HCP7 
iiCP3 
HCP3 
HCP10 
HCP7 
HCP3 BP3 
HCP10 
HCPl BP3 

- 
CLEANING PROCESS 

FY93 PARTS 
x 

FY94 PAP- 

# l u  3 

Step1 Step2 Step S ~ ~ ~ ~ P A ~ I P B F I G  

FY92 PARTS 
u 1 u p A x  

FY92 '3 PARTS 

u 117; , , U P A X  

FY94 PARTS 
u x 

MODULES MODULES MODULES MODULES ENGINE ENGINESJENGINES ENGINES MODULES W W ~ E S J  ENGINES ENGINES 



NUT. RETAINER 
RING RETAINER 
SEAL. 1ST STG TURB STATOR 
NOZZLE ASSY 
BRACKET. BLEED VALM STRAP 
WASHER. KEY 
CARBON SEAL 13 BRNG 
SEAT ASSY. REAR 
PROBE 
CONNECTING LlNK 
CARRIAGE. BLEED VALVE 
BUMPER. BLEED VALVE 
SPRING 
DISK, COMP STG 9 
DISK. COMP STG 10 
DISK. COMP STG 11 
DISK. COMP STG 12 
COUPLING. COMP STATOR 
SEAT. SEAL REAR 
SEAT. SEALFRONT 
RING 
SEAL RING HOLDER 
TEE 
TUBEASSY.PRESSURE 
FILTER ELEMENT 
TEE 
GUIDE. CQMB CHAMBER 
GUIDE. COMB CHAMBER 
GEAR SHAFT. BEVEL 
COUPLING 
LOCK, EEAR COiiiPiiESSOii 
RING. RETAINER 
FAIRING. DIFFUSER CASE 
INSERT 
ARM. REAR COMP STATOR 
SEAL. AIR COMP INLET 
DISK.COMP STG 4 
DISK.COMP STG 5 
BRACKET. REAR COMP 
BRACKET. REAR COMP 
CONNECTING LlNK 
RING, COMP STATOR SYN. 4TH STG 
RING ASSY. SYNC REAR COMP STAT0 
LUIYIVCL I IIYV w v n  

CONNECTING LINK 
ARM. REAR COMP 
DISK 6 HUB. 6TH STG 
PLATE. RETAINING 
PLUG. BORESCOPE 
SCOOP. NO 4 BEARING 
SEAT ASSY. NO 4 BRNG FRONT 
RING. COMB CHAMBER GUIDE BOLT 
CARBON SEAL NO 2 BEARING 
SPRING 
FQEL ?.fiA?!!FC?LD, LEFT 
FUEL MANIFOLD. RIGHT 
COUPLING. TURB SHAFT 
TEE, FUEL SUPPLY MANIFOLD 
GUIDE. CARRIAGE 
CLEVIS. BLEED VALVE STRAP 
SUPPORT ASSY. NO 2 BRNG 

FY93 FY94 PARTS 

FlOO ENGINE w k  J CLEANING PROCESS a SAUDI #SAUDI UPA x 

CORE 4010237 
CORE 4010239 
CORE 4012128 
CORE 4016360 
CORE 4016906 
CORE 4016982 
CORE 4018381 
CORE 4018635 
CORE 4018724 
CORE 4022492 
CORE 4022493 
CORE 4022494 
CORE 4022495 
CORE 4022609 
CORE 4022610 
CORE 4022611 
CORE 4022612 
CORE 4022638 
CORE 4022668 
CORE 4022669 
CORE 4023514 
CORE 4023735 
CORE 4024160 
CORE 4024162 
CORE 4024164 
CORE 4024168 
CORE 4025364 
CORE 4025365 
CORE 4025444 
CORE 4025445 
CORE 40i68i5 
CORE 4026826 
CORE 4026957 
CORE 4028149 
CORE 4028359 
CORE 4029290 
CORE 4030604 
CORE 4030605 
CORE 4031251 
CORE 4031252 
CORE 4031258 
CORE 4031359 
CORE 4031365 
L U K C  4UJ 11 1 4  

CORE 4031715 
CORE 4031717 
CORE 4031786 
CORE 4031904 
CORE 4032518 
CORE 4032667 
CORE 4032669 
CORE 4032811 
CORE 4033286 
CORE 4033651 
P ~ O C  m-n-nr7-n 
UVI,L -."II.,",., 

CORE 4033674 
CORE 4033778 
CORE 4033805 
CORE 4034095 
CORE 4034106 
CORE 4034875 

HCP2 
HCP7 
HCP7 HCPJ BP3 
HCP2 
HCP10 
HCP7 
HCPl 
HCP3 
HCP7 BP3 
HCPJ 
HCPJ 
HCP3 
HCP7 
L7P8 BP3 

1 NOMENCLATURE Step1 Step2 Step S ~ ~ ~ ~ U P A ] I P B  FIG ENGINES NGINES ENGINES ENGINES MODULES MODULES MODULES MOWLES 

L7P8 BP3 
L7P8 BP3 
HCP10 BP3 
HCPJ 
HCP3 
L4P3 HCPl 
HCPlO 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 BP3 BP4 
HCP7 BP3 BP4 
HCP7 BP3 
HCP3 HCP2 
nLP7 
HCP7 
L6P3 
HCP7 
L4P3 BP3 
HCPlO 
HCPlO BP3 
HCPlO BP3 
L4P3 HCPl 
HCPlO BP3 
L4P3 HCPl 
HCPlO BP3 
HCP10 BP3 
ncIr IU ard 

HCPlO BP3 
HCPlO BP3 
HCPIO BP3 
HCP7 
HCP7 
HCPJ HCPZ 
HCPJ 
HCP3 BP4 
HCPl 
HCP7 
u-n.. I ,bra 

HCP3 
HCPlO 
HCP7 
HCP3 BP3 
HCP10 
HCPl BP3 

FY93 PARTS 
#SAUDI 

FYW PARTS 

UPA X #SAUDI UPA X 



SPACER. GASKET 
MANIFOLD 
CARBON SEAL N O  3 BEARING 
RUSHING. N O  4 BRNG SEAL 
HOUSING. N O  4 BEARING 
RING. A\S N O  4 BRNG REAR 
ADAPTER. DIFFUSER CASE 
COMPRESSOR STATOR.STG 8 
COMPRESSOR STATOR-STG 9 
COMPRESSOR STATORSTG 10 
COMPRESSOR STATOR-STG 11 
COMPRESSOR STATORSTG 6 
SHROUD 
SEAL RlNG HOLDER 
CARBON SEAL NO 3 BEARING 
SEAL. AIR N O  3 BEARING 
TUBE. AIR. PS. INSTRUMENTATION 
TUBE. AIR. PS, INSTRUMENTATION 
TUBE. AIR. PS. INSTRUMENTATION 
TUBE. AIR. PS. INSTRUMENTATION 
TUBE. AIR VENT 
TUBE. AIR VENT 
RING. A\S. NO 4 BRNG FRONT 
RETAINER. DIFFUSER CASE 
SUPPORT. 1ST STG STATOR 
RING. I S T  STG TURB INNER N S  
RING. I S T  STG TURB INNER N S  
BOLT. DIFFUSER CASE 
CASE. COMP. STG 10-13 
LOCK. N O  3 BEARING 
SCOOP. OIL 
SUPPORT. COMP CASE. lOTH STG 
CASE. COMP. 7TH STG 
BRACKET. BLEED VALVE SUPPORT 
BRACKET. FUEL DRAIN 
RING. COMP STATOR SYN. 5TH STG 
CASE. DIFFUSER 
TRANSDUCER 
HOUSING ASSY NO 2 BEARING 
BUSHING. COMP AIS RlNG 
SPACER. COMP STATOR EXlT 
COMPRESSOR STATOR, EXlT 
SHROUD. REAR COMP 
SUI'I'UK 1 b tAL  

TUBE. PRESSURE 
SEAL. AIR COMP 7TH STG 
SEAL. AIR COMP 6TH STG 
NOZZLE ASSY. NO 2 6 3 BRNG 
DISK. COMP STG 8 
BLADE. COMP STG 5 
BLADE. COMP STG 7 
BRACKET. REAR COMP 
BRACKET. REAR COMP STATOR 
SHROUD. COMP STATOR 4TH STG 

..-.-a ,- A-. .- --- --. . --- 
a n n u u u , b v m r a t n l v n a I n a I u  

SHROUD. COMP STATOR 4TH STG 
SHROUD. COMP STATOR 5TH STG 
SHROUD. COMP STATOR 4TH STG 
SHROUD. COMP STATOR 5TH STG 
BLADE. COMP STG 6 
BLADE. COMP STG 9 

1 MO I PIN 

CORE 4035412 
CORE 4035859 
CORE 4035886 
CORE 4035894 
CORE 4035897 
CORE 4035948 
CORE 4036060 
CORE 4036688 
CORE 4036689 
CORE 4036690 
CORE 4036691 
CORE 4036826 
CORE 4036962 
CORE 4036991 
CORE 4036995 
CORE 4036998 
CORE 4037031 
CORE 4037032 
CORE 4037033 
CORE 4037034 
CORE 4037145 
CORE 4037146 
CORE 4037158 
CORE 4037585 
CORE 4037612 
CORE 4037628 
CORE 4037631 
CORE 4037654 
CORE 4037798 
CORE 4037897 
CORE 4037898 
CORE 4037971 
CORE 4037989 
CORE 4038015 
CORE 4038028 
CORE 4038071 
CORE 4038359 
CORE 4038437 
CORE 4038606 
CORE 4038697 
CORE 4038699 
CORE 4038743 
CORE 4038950 
CWHt 4038965 
CORE 4039198 
CORE 4039727 
CORE 4039846 
CORE 4039917 
CORE 4040108 
CORE 4040205 
CORE 4040207 
CORE 4040633 
CORE 4040639 
CORE 4040644 
CORE 4046645 
CORE 4040694 
CORE 4040695 
CORE 4040754 
CORE 4040755 
CORE 4040806 
CORE 4040809 

HCP3 
HCPZ 
HCPl  
HCP7 
HCP3 BP3 
HCP7 HCP6 
HCP7 BP3 
L6P1 L5P4 
L6P1 L5P4 
L6P1 L5P4 
L6P1 L5P4 
L6P1 L5P4 
HCP3 
HCP7 
HCPl  
HCP10 
HCP2 
HCP2 
HCP2 
HCPZ 
HCPl  
HCPl  
HCP7 BP3 
HCP3 
HCP7 
HCP7 
HCP7 
HCP3 
L6P3 HCP6 
HCPl  
HCP3 HCP2 
HCPlO 

HCP3 
HCP3 
HCP10 BP3 
HCP6 
HCPl  
HCPlO BP3 
HCP7 
HCP3 
L6P3 
HCP10 
HCPZ 
HCPl5  
HCPJ 
HCP3 
HCP2 
HCP3 BP3 
HCP10 VIE 
L4P3 WB 
HCP2 
L4P3 HCPl  
BP3 
BP3 
BP3 
BP3 
HCPJ 
HCP3 
HCP10 VIB 
L7P8 BP3 

'3 PARTS - 
CLEANING PROCESS # UPA X 

16 
1 
2 
3 
1 

BP3 OPT 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
8 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
8 
1 
1 
1 
1 
1 
1 
1 
3 
1 

70 
88 

2 
2 
1 
1 
1 
1 
1 
1 

86 
VIE 94 

Step1 Step2 Step S ~ ~ ~ ~ U P A ~ I P B  FIG ENGINE ENGINES  ENGINES ENGINES 

FY92 PARTS FY94 PARTS 
# # UPA X 

FY93 PARTS 

UPA X 

FY94 PAP' 

# 

ENGINES 

# UPA X 

ENGINES 

U. 5 
MODULES MODULES MODULES MODULES MODULES UODULES 1 



FlOO ENGINE B WL 3 
[ NOMENCLATURE 

SPACER. GASKET 
MANIFOLD 
CARBON SEAL NO 3 BEARING 
BUSHING. NO 4 BRNG SEAL 
HOUSING. NO 4 BEARING 
RING. A\S NO 4 BRNG REAR 
ADAPTER. DIFFUSER CASE 
COMPRESSOR STATOR.STG 8 
COMPRESSOR STATOR.STG 9 
COMPRESSOR STATORSTG 10 
COMPRESSOR ST ATORSTG 11 
COMPRESSOR STATOR.STG 6 
SHROUD 
SEAL RING HOLDER 
CARBON SEAL NO 3 BEARING 
SEAL. AIR NO 3 BEARING 
TUBE, AIR, PS, INSTRUMENTATION 
TUBE. AIR. PS, INSTRUMENTATION 
TUBE. AIR. PS. INSTRUMENTATION 
TUBE, AIR. PS, INSTRUMENTATION 
TUBE. AIR VENT 
TUBE. AIR VENT 
RING. A\S. NO 4 BRNG FRONT 
RETAINER. DIFFUSER CASE 
SUPPORT. 1ST STG STATOR 
RING. 1ST STG TURB INNER A/S 
RING. IST STG TURB INNER A/S 
BOLT. DIFFUSER CASE 
CASE. COMP. STG 10-13 
LOCK. NO 3 BEARING 
SCOOP, OIL 
SUPPORT. COMP CASE, IOTH STG 
CASE. COMP. 7TH STG 
BRACKET. BLEED VALVE SUPPORT 
BRACKET. FUEL DRAIN 
RING. COMP STATOR SYN. 5TH STG 
CASE. DIFFUSER 
TRANSDUCER 
HOUSING ASSY NO 2 BEARING 
BUSHING. COMP N S  RING 
SPACER. COMP STATOR EXlT 
COMPRESSOR STATOR. EXlT 
SHROUD. REAR COMP 
SUPPORT SEAL 
TUBE. PRESSURE 
SEAL. AIR COMP 7TH STG 
SEAL. AIR COMP 6TH STG 
NOZZLE ASSY. NO 2 & 3 BRNG 
DISK. COMP STG 8 
BLADE. COMP STG 5 
BLADE. COMP STG 7 
BRACKET. REAR COMP 
BRACKET. REAR COMP STATOR 
SHROUD. COMP STATOR 4TH STG 
SHROUD. CVMP STAl OR 5TH STG 
SHROUD, COMP STATOR 4TH STG 
SHROUD. COMP STATOR 5TH STG 
SHROUD. COMP STATOR 4TH STG 
SHROUD. COMP STATOR 5TH STG 
BLADE. COMP STG 6 
BLADE. COMP STG 9 

I M O I  PIN 

CORE 4035412 
CORE 4035859 
CORE 4035886 
CORE 4035894 
CORE 4035897 
CORE 4035948 
CORE 4036060 
CORE 4036688 
CORE 4036689 
CORE 4036690 
CORE 4036691 
CORE 4036826 
CORE 4036962 
CORE 4036991 
CORE 4036995 
CORE 4036998 
CORE 4037031 
CORE 4037032 
CORE 4037033 
CORE 4037034 
CORE 4037145 
CORE 4037146 
CORE 4037158 
CORE 4037585 
CORE 4037612 
CORE 4037628 
CORE 4037631 
CORE 4037654 
CORE 4037798 
CORE 4037897 
CORE 4037898 
CORE 4037971 
CORE 4037989 
CORE 4038015 
CORE 4038028 
CORE 4038071 
CORE 4038359 
CORE 4038437 
CORE 4038606 
CORE 4038697 
CORE 4038699 
CORE 4038743 
CORE 4038950 
CORE 4038965 
CORE 4039198 
CORE 4039727 
CORE 4039846 
CORE 4039917 
CORE 4040108 
CORE 4040205 
CORE 4040207 
CORE 4040633 
CORE 4040639 
CORE 4040644 
CORE 4040645 
CORE 4040694 
CORE 4040695 
CORE 4040754 
CORE 4040755 
CORE 4040806 
CORE 4040809 

Y94 PARTS IFY93 PARTS 1 ~ ~ 9 4  PARTS 

CLEANING PROCESS #SAUDI uPA X #SAUDI UPA X #SAUDI UPA X 

1 ~ t e p l  Step2 Step S ~ ~ ~ / U P A I I P B   FIG^ ENGINES I ENGINES I E N ~ N E S  I ENGINES I MODULES I MODULES I MOWLES I MOWLES 1 
HCP3 
HCP2 
HCPl 
HCP7 
HCPJ BP3 
HCP7 HCP6 
HCP7 BP3 
L6P1 LSP4 
L6P1 L5P4 
L6P1 L5P4 
L6P1 LSP4 
L6P1 L5P4 
HCP3 
HCP7 
HCPI 
HCPIO 
HCP2 
HCP2 
HCP2 
HCP2 
HCPI 
HCPl 
HCP7 BP3 
HCP3 
HCP7 
HCP7 
HCP7 
HCP3 
L6P3 HCP6 
HCPl 
HCP3 HCP2 
HCPlO 

HCPJ 
HCP3 
HCPIO BP3 
HCP6 
HCPl 
HCP10 BP3 
HCP7 
HCPJ 
L6P3 
HCPIO ' 
HCPZ 
HCPI5 
HCPJ 
HCPJ 
HCP2 
HCPJ BP3 
HCPIO VIE 
L4P3 VIB 
HCP2 
L4P3 HCPI 
BP3 
BP3 
BP3 
BP3 
HCP3 
HCP3 
HCPIO VIB 
L7P8 BP3 

16 
1 
2 
3 
1 

BP3 OPT 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
I 
1 
1 
1 
1 
1 
2 
1 
1 
1 
8 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
8 
1 
1 
1 
1 
I 
1 
1 
3 
1 

70 
88 

2 
2 
1 
1 
1 
1 
1 
1 

86 
VIB 94 



1 
F lOO ENGINE WCh. - 3 

1 NOMENCLATURE 

BLADE. COMP STG 10 
BLADE. COMP STG 11 
BLADE. COMP STG 12 
BLADE. COMP STG 13 
SHROUD. REAR COMP STA. INLET 
SHAFT. REAR COMP DRIVE 
SPACER STG 13 
CASE, COMP 4TH STG 
CASE. COMP 5TH STG 
DISK. COMP STG 13 
DISK. COMP STG 7 
SEAL. AIR COMP 4TH STG 
SEAL. AIR COMP 8TH STG 
STATOR. COMP STG 12 
SEAL. AIR COMP 11TH STG 
SUPPORT. NO 3 BEARING 
SUPPORT. NO 4 BRNG SEAL REAR 
SEAL. AIR COMP lOTH STG 
VANE. COMP STG 4 
VANE. COMP STG 5 
DUCT. COMP STG 3 
BLADE. COMP STG 8 
STATOR. COMP STG 7 
CASE. COMP 7TH STG 
SEAL. AIR COMP 5TH STG 
NUT, REAR COMP DRIVE SHAFT 
SEAL. AIR COMP 12TH STG 
VANE. IGV 
TIE ROD. REAR COMP 
TIE ROD, REAR COMP 
7 1E RUV,  t i t A K  CUMP 

CASE. INTERMEDIATE 
PLUG. COMP CASE 
SEAL. AIR COMP 9TH STG 
TUBE. SCAVENGE. NO 4 BRNG 
TUBE. AIR SUPPLY 
SUPPORT. NO 4 BEARING SEAL 
SUPPORT. 1ST STG TURB STATOR 
STRAP. BLEED VALVE 
RING. AIS IST STG TURB INNER 
BRACKET. COMP RING. 4TH STG 
BRACKET. COMP RING. 5TH STG 
CARRIAGE. BLEED VALVE STRAP 
M l l Y U .  HI5 1 3  1 5 1 L7 I U K U  INlVEK LLU 

COMPRESSOR STATOR. STG 9 
COMPRESSOR STATOR. STG 11 
SUPPORT. NO 4 BRNG SEAL FRONT 
SUPPORT. 1ST STG TURB STATOR 
RING. AIS TURB 1ST STG INNER 
DISK. COMP STG 10 
SUPPORT, 1ST STG TURB STATOR 
SUPPORT. IST STG TURB STATOR 
PLUG 

BEARING ROLLER CYLlN NO 5 
BLADE. TURB 3RD STG 
BLADE, TURB 4TH STG 
BRACE TURB AIS RING 4TH STG 
BRACKET. ANGLE 
CASE. TURB EXHAUST 

73 PARTS J F Y N  PARTS IFy92 PARTS IFY93 PARTS IFY94 PAP' 
CLEAN1 

Step1 Step2 Step S ~ ~ ~ ~ U P A ~ ~ P B  FIG~ENGINE I ENGINES IENGINES~ ENGINES IENGINES~ ENGINES IMODULESI MODULES IMODULES~ MOWLES I MODULES I MCJDUL~~J 

NG PROCESS F#-U& :,   UP AX^# 1 ~ ~ ~ x 1  #  UPA AX^ # I U P A X ~  # I U I  7 

CORE 4040810 
CORE 4040811 
CORE 4040812 
CORE 4040813 
CORE 4040850 
CORE 4040926 
CORE 4040973 
CORE 4040994 
CORE 4040995 
CORE 4041013 
CORE 4041337 
CORE 4041374 
CORE 4041378 
CORE 4041432 
CORE 4041591 
CORE 4041794 
CORE 4042645 
CORE 4043280 
CORE 4043454 
CORE 4043455 
CORE 4044905 
CORE 4044908 
CORE 4045937 
CORE 4046497 
CORE 4046565 
CORE 4047224 
CORE 4047472 
CORE 4048050 
CORE 4048151 
CORE 4048152 
CVHt 4048153 
CORE 4048485 
CORE 4048687 
CORE 4050979 
CORE 4054425 
CORE 4054426 
CORE 4055012 
CORE 4055260 
CORE 4059351 
CORE 4060226 
CORE 4061205 
CORE 4061208 
CORE 4061355 
L U K E  Q W l t O l  

CORE 4064069 
CORE 4064071 
CORE 4065651 
CORE 4067355 
CORE 4067727 
CORE 4069910 
CORE 4073624 

L7P8 BP3 
L7P8 BP3 
L7P8 BP3 
L7P8 BP3 
HCPJ 
HCPJ BP3 
HCPJ 
HCP6 
HCP6 
L7P8 BP3 
HCP3 
HCP10 
HCP3 
L6P1 L5P4 
HCP3 
HCPlO BP3 
L6P1 
HCP3 
L6P3 VIB 
L6P3 
L6P3 
L4P3 VIB 
L6P1 LSP4 
HCP6 BP3 
HCPlO 
HCP7 
HCPJ 
HCPlO VIB 
HCP10 BP3 
HCPlO BP3 
HCPlO BP3 
HCP6 
HCP7 
HCP3 
HCP 15 
HCPl 
HCP7 BP3 
HCPJ 
HCP3 BP3 
HCP7 
L4P3 HCPl 
L4P3 HCPl 
HCPJ 
nLv/ 
L6P1 L5P4 
L6P1 L5P4 
HCP7 BP3 
HCP7 
HCP7 
L7P8 BP3 
HCP3 

VIB 92 132-3 
VIB 82 133-3 
VIE 90 133-16 
WB 94 135-3 

1 113-23 
1 135-9 
1 135-5 
1 126-49 
1 127-31 
1 135-4 
1 128-17 
1 127-1 
1 130-15 
1 134-1 
1 133-15 
1 110-17 
1 118-10 
1 132-15 

64 126-48 
62 127-30 

1 1W-3 
96 130-3 

1 129-38 
1 129-17A 
1 128-1 
1 115-3 
1 134-20 

90 113-29 
24 128-14 
24 135-2 
24 126-18 

1 114-1 
2 126- 
1 132-2 
1 122-1 
1 122-23 
1 124-9 
1 117-20 
1 129-10 
1 117-49 
2 112-34 
2 112-32 
1 129-16 
1 111-31 
1 131-6 
1 133-5 
1 124-9 
1 117-57 
1 117-62 
1 132-4 
1 117-50 

CORE 4074639 HCP7 ' 1 1 1 7 - 5 6  111 111 120 120 44 44 591 591 522 522 528 528 
CORE MS9405-0 HCP3 1 1 2 0 - 5 5  111 111 120 120 44 44 591 591 522 522 528 528 

[CORE TOTALS 1279 111 149073 120 161160 44 59092 591 793713 522 701046 528 7091041 

FDT 4066596 BEARING BAY 
FDT 4046303 BP4 
FDT 4043004 BP4 
FDT 4042776 L6P3 
FDT 4064335 L6P3 
FDT 4016243 L1P3 HCP6 



BLADE. COMP STG 10 
BLADE. COMP STG 11 
BLADE. COMP STG 12 
BLADE. COMP STG 13 
SHROUD, REAR COMP STA. INLET 
SHAFT. REAR COMP DRIVE 
SPACER STG 13 
CASE. COMP 4TH STG 
CASE. COMP 5TH STG 
DISK. COMP STG 13 
DISK. COMP STG 7 
SEAL. AIR COMP 4TH STG 
SEAL. AIR COMP 8TH STG 
STATOR. COMP STG 12 
SEAL. AIR COMP 1 I T H  STG 
SUPPORT. NO 3 BEARING 
SUPPORT. NO 4 BRNG SEAL REAR 
SEAL. AIR COMP lOTH STG 
VANE. COMP STG 4 
VANE. COMP STG 5 
DUCT. COMP STG 3 
BLADE. COMP STG 8 
STATOR. COMP STG 7 
CASE. COMP 7TH STG 
SEAL. AIR COMP 5TH STG 
NUT. REAR COMP DRIVE SHAFT 
SEAL. AIR COMP 12TH STG 
VANE. IGV 
TIE ROD. REAR COMP 
TIE ROD. REAR COMP - . - - - - - - - - - - . . - 
I It KUU. KtHK LUMP 

CASE, INTERMEDIATE 
PLUG. COMP CASE 
SEAL. AIR COMP 9TH STG 
TUBE. SCAVENGE. NO 4 BRNG 
TUBE. AIR SUPPLY 
SUPPORT. NO 4 BEARING SEAL 
SUPPORT. 1ST STG TURB STATOR 
STRAP, BLEED VALVE 
RING. PJS 1ST STG TURB INNER 
BRACKET. COMP RING. 4TH STG 
BRACKET. COMP RING. 5TH STG 
CARRIAGE. BLEED VALVE STRAP 
nttru. rva 12 I 3 I u I uno IIvIvcn LLV 

COMPRESSOR STATOR. STG 9 
COMPRESSOR STATOR. STG 11 
SUPPORT. NO 4 BRNG SEAL FRONT 
SUPPORT. 1ST STG TURB STATOR 
RING. AIS TURB 1ST STG INNER 
DISK. COMP STG 10 
SUPPORT. 1ST STG TURB STATOR 
SUPPORT. I S T  STG TURB STATOR 
PLUG 

BEARING ROLLER CYLlN NO 5 
BLADE. TURB 3RD STG 
BLADE. TURB 4TH STG 
BRACE TURB AIS RING 4TH STG 
BRACKET. ANGLE 
CASE. TURB EXHAUST 

FY93 FY94 PARTS FY93 PARTS FY94 PARTS 

CLEANING PROCESS # SAUDI #SAUDI UPA X #SAUDI UPA X #SAUDI UPA X 

tepi Step2 Step S ~ ~ ~ ~ U P A ~ I P B  FIG ENGINES ENGINES ENGINES ENGINES MODULES MODULES MOWLES MODLKES 

CORE 4040810 
CORE 4040811 
CORE 4040812 
CORE 4040813 
CORE 4040850 
CORE 4040926 
CORE 4040973 
CORE 4040994 
CORE 40409% 
CORE 4041013 
CORE 4041337 
CORE 4041374 
CORE 4041378 
CORE 4041432 
CORE 4041591 
CORE 4041794 
CORE 4042645 
CORE 4043280 
CORE 4043454 
CORE 4043455 
CORE 4044905 
CORE 4044908 
CORE 4045937 
CORE 4046497 
CORE 4046565 
CORE 4047224 
CORE 4047472 
CORE 4048050 
CORE 4048151 
CORE 4048152 
LUKE 4U48153 
CORE 4048485 
CORE 4048687 
CORE 4050979 
CORE 4054425 
CORE 4054426 
CORE 4055012 
CORE 4055260 
CORE 4059351 
CORE 4060226 
CORE 4061205 
CORE 4061208 
CORE 4061355 
LUKL ~ V O l l O l  

CORE 4064069 
CORE 4064071 
CORE 4065651 
CORE 4067355 
CORE 4067727 
CORE 4069910 
CORE 4073624 

L7P8 BP3 
L7P8 BP3 
L7P8 BP3 
L7P8 BP3 
HCPJ 
HCP3 BP3 
HCP3 
HCP6 
HCP6 
L7P8 BP3 
HCP3 
HCPlO 
HCP3 
L6P1 L5P4 
HCPJ 
HCPlO BP3 
L6P1 
HCPJ 
L6P3 VIB 
L6P3 
L6P3 
L4P3 VIB 
L6P1 L5P4 
HCP6 BP3 
HCPlO 
HCP7 
HCP3 
HCPlO VIB 
HCPlO BP3 
HCPlO BP3 
n c r i u  ur3 
HCP6 
HCP7 
HCP3 
HCP15 
HCPl 
HCP7 BP3 
HCP3 
HCP3 BP3 
HCP7 
L4P3 HCPl 
L4P3 HCPl 
HCP3 
n ~ r  I 

L6P1 L5P4 
L6P1 L5P4 
HCP7 BP3 
HCP7 
HCP7 
L7P8 BP3 
HCP3 

CORE 4074639 HCP7 
CORE MS9405-0 HCP3 

VIE 92 
VIB 82 
VIB 90 
VIE 94 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

64 
62 

1 
96 

1 
1 
1 
1 
1 

90 
24 
24 
24 

1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- .. -- - - -- 
~CORE TOTALS 1279 1 52 69836 42 56406 59 79237 50 671501 

FDT 4066596 BEARING BAY 
FDT 4046303 BP4 
FDT 4043004 BP4 
FDT 4042776 L6P3 
FDT 4064335 L6P3 
FDT 4016243 LIP3 HCP6 



DAMPER TURB AIS RlNG 4TH STG 
DISK ASSY TURB 3RD STG 
DlSK ASSY TURB 4TH STG 
DUCT SEGM ASSY TURB 2ND STG 
DUCT TURB 4TH STG 
HUB ASSY TURB REAR 
NUT BEARING RETAINING EXT THR 
NUT COMP DRIVE SHAFT 
NUT TIEROD 
NUT. PLAIN. ROUND 
PLUG BOROSCOPE TURB CASE 
PLUG NO. 5 BEARING 
RlNG N S  TURB 4TH STG 
RlNG ASSY AIS TURB 3RD STG 
RING ASSY N S  TURB 4TH STG 
RlNG RETAINING 
RING RETAINING 
RlNG SEG ASSY AIS 3RD STG 
RlNG SEG ASSY PJS 4TH STG 
RING. TURB N S  4TH STG 
SEAL ASSY FACE NO. 5 ERG 
SEAL RING HOLDER 
SEAL RlNG HOLDER NO 5 BRNG 
SEAL. AIR TURB 3RD STG 
SEAL. AIR TURB 4TH STG 
SEAT NO 5 BRNG SEAL 
SEAT. TURB SHAFT LOCK 
SHAFT ASSY FRONT COMP DR TURB 
SHlEL D ASSY HEAT NO 5 BRNG 
SHIELD HEAT FRNT COMP OR SFT 
SHIELD HEAT NO 5 BEARING 
STIFFENER. TURB SHAFT 
SUPPORT NO 5 BRNG INNER 
SUPPORT NO 5 BRNG OUTER 
SUPPORT NO 5 BRNG SEAL WIO HEA 
SUPPORT TURB PJS RlNG 3RD STG 
SUPPORT TURB AIS RlNG 4TH STG 
TIEROD TURBINE 
VANE ASSY TURB STATOR 3RD STG 
VANE TURB STATOR 4TH STG 
WASHER KEY 
WASHER KEY 
WASHER SPRING TENSION 

BAFFLE. GEARSHAFT 
BEARING 
CONNECTOR TUBE 
COUPLING, REMOTE 
COVER PACKING 
COVER. SUMP 
COVER. UPPER ASSY 
DETECTOR. CHIP 
GEAR. INTERNAL ---- .....-- --..-. --..- 
UCHK. anfir I. OCVCL aruK 
GEAR. SPUR 
GEAR. SPUR 
GEARSHAFT PTO 
GEARSHAFT. BEVEL 
GEARSHAFT. SPUR 
HOUSING ASSY 

I MO I PIN 

FDT 4037608 
FDT 4042983 
FDT 4043704 
FDT 4043276 
FDT 4026508 
FDT 4026462 
FDT 4001681 
FDT 4026463 
FDT 4033686 
FDT 4022304 
FDT 4048684 
FDT 4010079 
FDT 4034270 
FDT 4042692 
FDT 4042714 
FDT 4001684 
FDT 4026826 
FDT 4025583 
FDT 4042377 
FDT 4032835 
FDT 4018382 
FDT 4011362 
FDT 4033932 
FDT 4044429 
FDT 4020674 
FDT 4021784 
FDT 4010246 
FDT 4047579 
FTD 4027960 
FDT 4026467 
FDT 4006733 
FDT 4010075 
FDT 4034244 
FDT 4034246 
FDT 4027961 
FDT 4043274 
FDT 4023130 
FDT 4048099 
FDT 4039673 
FDT 4037254 
FDT 4022305 
FDT 4026464 
FDT 4001687 

GRBX 4068474 
GRBX 4054537 
GRBX 4041992 
GRBX 4022555 
GRBX 4002737 
GRBX 4068434 
GRBX 4047095 
GRBX 4003739 
GRBX 4061076 Ciiax iKZiOB 

GRBX 4002718 
GRBX 4002724 
GRBX 4022374 
GRBX 4025256 
GRBX 4017949 
GRBX 4044761 

L6P3 
L6P3 BP3 
L6P3 BP3 
L6P3 
L6P3 
L6P3 
HCP3 HCP2 
HCP3 
L4P1 
HCP3 HCPZ 
L6P3 
L4P3 
L6P3 
LIP3 
L6P3 
' ~ 6 ~ 3  
L6P3 
L6P3 
L6P3 
L6P3 BP30PT 
LAPPING ROOM 
L6P3 
L6P3 
L6P3 BP3 
L6P3 
HCP3 HCPZ 
HCP3 HCP2 
L6P1 HCP6 
HCP15 
L6P3 
L6P3 
L6P3 
HCPlO 
HCPlO 
L6P3 
L6P3 
L6P3 BP30PT 
BP3 
HCP7 BP4 
HCP7 BP4 
L6P3 
L6P3 
L6P3 

IFUI IUIALS 

L4P1 
HCP2 
HCP7 
HCPJ 
HCP7 
L4P1 
L4P7 
HCPl 
HCP7 . .--- 
nLr4 

HCP3 
HCP3 
HCP3 
HCP3 
HCP3 
L4P1 

CLEANING PROCESS 

HCP6 
HCP3 
HCPJ 
HCPl 
L4P1 
HCP6 
HCP6 

FY94 PAP' 

L4P1 HCPl HCP2 
HCPi 
HCP 1 
HCP 1 
HCP I 
HCPl 
HCP 1 
HCP6 

tepl Step2 Step S ~ ~ ~ ~ U P A ~ I P B  FIG 

# U. 9 

13 PARTS FY92 PARTS FY94 PARTS 
# 

MODULES 

# 
FY93 PARTS 

# UPA X 

MOWLES J 
UPA X # UPA X 

ENGINE ENGINES  ENGINES MOWLES 

UPA X 

ENGINES ENGINES MODULES MODULES ENGINES MOWLES 



DAMPER TURB AIS RlNG 4TH STG 
DISK ASSY TURB 3RD STG 
DISK ASSY TURB 4TH STG 
DUCT SEGM ASSY TURB ZND STG 
DUCT TURB 4TH STG 
HUB ASSY TURB REAR 
NUT BEARING RETAINING EXT THR 
NUT COMP DRIVE SHAFT 
NUT TIEROD 
NUT, PLAIN. ROUND 
PLUG BOROSCOPE TURB CASE 
PLUG NO. 5 BEARING 
RlNG N S  TURB 4TH STG 
RlNG ASSY AIS TURB 3RD STG 
RlNG ASSY AIS TURB 4TH STG 
RlNG RETAINING 
RlNG RETAINING 
RING SEG ASSY AIS 3RD STG 
RING SEG ASSY AIS 4TH STG 
RING. TURB AIS 4TH STG 
SEAL ASSY FACE NO 5 ERG 
SEAL RlNG HOLDER 
SEAL RlNG HOLDER NO 5 BRNG 
SEAL. AIR TURB 3RD STG 
SEAL. AIR TURB 4TH STG 
SEAT NO 5 BRNG SEAL 
SEAT. TURB SHAFT LOCK 
SHAFT ASSY FRONT COMP DR TURB 
SHIELD ASSY HEAT NO 5 BRNG 
SHIELD HEAT FRNT COMP DR SFT 
SHIELD HEAT NO 5 BEARING 
STIFFENER. TURB SHAFT 
SUPPORT NO 5 BRNG INNER 
SUPPORT NO 5 BRNG OUTER 
SUPPORT NO 5 BRNG SEAL WIO HEA 
SUPPORT TURB AIS RlNG 3RD STG 
SUPPORT TURB AIS RlNG 4TH STG 
TIEROD TURBINE 
VANE ASSY TURB STATOR 3RD STG 
VANE TURB STATOR 4TH STG 
WASHER KEY 
WASHER KEY 
WASHER SPRING TENSION 

1FY94 PARTS IFY93 PARTS JFYW PARTS 

BAFFLE. GEARSHAFT 
BEARING 
CONNECTOR TUBE 
COUPLING. REMOTE 
COVER PACKING 
COVER. SUMP 
COVER, UPPER ASSY 
DETECTOR. CHIP 
GEAR. INTERNAL 
GEAR. SHAFT. BEVEL SPUR 
GEAR. SPUR 
GEAR. SPUR 
GEARSHAFT PTO 
GEARSHAFT. BEVEL 
GEARSHAFT. SPUR 
HOUSING ASSY 

1 CLEANING PROCESS #SAUDI UPA X #SAUDI 

] MO I PIN 

FDT 4037608 
FDT 4042983 
FDT 4043704 
FDT 4043276 
FDT 4026508 
FDT 4026462 
FDT 4001681 
FDT 4026463 
FDT 4033686 
FDT 4022304 
FDT 4048684 
FDT 4010079 
FDT 4034270 
FDT 4042692 
FDT 4042714 
FDT 4001684 
FDT 4026826 
FDT 4025583 
FDT 4042377 
FDT 4032835 
FDT 4018382 
FDT 4011362 
FDT 4033932 
FDT 4044429 
FDT 4020674 
FDT 4021784 
FDT 4010246 
FDT 4047579 
FTD 4027960 
FDT 4026467 
FDT 4006733 
FDT 4010075 
FDT 4034244 
FDT 4034246 
FDT 4027961 
FDT 4043274 
FDT 4023130 
FDT 4048099 
FDT 4039673 
FDT 4037254 
FDT 4022305 
FDT 4026464 
FDT 4001687 

UPA X #SAUDI 

GRBX 4068474 
GRBX 4054537 
GRBX 4041992 
GRBX 4022555 
GRBX 4002737 
GRBX 4068434 
GRBX 4047095 
GRBX 4003739 
GRBX 4061076 
GRBX 4002706 
GRBX 4002718 
GRBX 4002724 
GRBX 4022374 
GRBX 4025256 
GRBX 4017949 
GRBX 4044761 

UPA X 

]stepl Step2 Step S ~ ~ ~ ~ U P A ~ I P B  FIG( ENGINES I ENGINES I ENGINES I ENGINES I MODULES I MODULES I MOWLES ( MODULES I 
L6P3 
L6P3 BP3 
L6P3 BP3 
L6P3 
L6P3 
L6P3 
HCP3 HCPZ 
HCP3 
L4P1 
HCP3 HCP2 
L6P3 
L4P3 
L6P3 
L6P3 
LIP3 
L6P3 
L6P3 
L6P3 
LIP3 
L6P3 BP3OPT 
LAPPING ROOM 
L6P3 
L6P3 
L6P3 BP3 
L6P3 
HCP3 HCPZ 
HCP3 HCPZ 
L6P1 HCP6 
HCPl5 
L6P3 
L6P3 
L6P3 
HCPlO 
HCPlO 
L6P3 
LIP3 
L6P3 BP30PT 
BP3 
HCP7 BP4 
HCP7 BP4 
L6P3 
L6P3 
LIP3 

(FDT TOTALS 

L4P1 HCP6 
HCP2 HCP3 
HCP7 HCP3 
HCP3 HCPl 
HCP7 L4P1 
L4P1 HCP6 
L4P7 HCP6 
HCPl 
HCP7 L4P1 HCPl HCPZ 
HCP3 HCPl 
HCP3 HCPl 
HCP3 HCPl 
HCP3 HCPl 
HCP3 HCPl 
HCP3 HCPl 
L4P1 HCP6 



FlOO E N G I N E  8 V k  .D 
1 N O M E N C L A T U R E  

HOUSING FRONT ASSY 
HOUSING, BEARING 
HOUSING. BREATHER ASSY 
HOUSING. REDUCTION GRBX ASSY 
IMPELLER. DEAERATOR 
NOULE. GRBX BEARING 
NOZZLE. GRBX BEARING 
PLATE. BEARING RETAINNG 
PLATE. RETAINING ASSY 
PLATE. RETAINING ASSY 
RETAINER OIL SEAL 
RETAINER OIL SEAL 
RETAINER, OIL SEAL 
SEAL. ASSY. FACE 
SEAL CARBON 
SEAL CARBON 
SEAL CARBON 
SEAL CARBON 
SEAL CARBON 
SEAT BEARING SEAL 
SEAT BEARING SEAL 
SHAFT DEAERATOR IMP 
SHAFT IDLER GEAR 
SLEEVE. SEALING 
SPACER. BEARING INNER 
SPACER. BEARING OUTER 
TUBE MAIN OIL PUMP 
TUBE SCAVENGE 
TIIBE SCAVENGE 
TUBE TRANSFER 

BLADE. STG 1 TURB 
BLADE, STG 2 TURB 
BOSS ASSY 
CASE & DUCT SET. FRNT TURB 
COUNTERWEIGHT 
COUNTERWEIGHT 
DISK& HUB ASSY. STG 2 TURB 
DISK. STG 1 TURB ASSY 
DISK. STG 2 TURB ASSY 
DUCT SEGMENT ASSY. 1ST STG 
U U G I  StUMtNI ASSY. I S 1  SIC3 

HUB ASSY. TURB FRONT 
NUT. REAR COMP DRIVE TURB 
NUT. TIEROD 
PLATE, 2ND STG TURB BLADE RET 
PLATE, RET BLADE TURB REAR 2ND 
PLATE. STG 1 TURB BLADE RET 
PLATE. STG 1 TURB RET BLADE 
PLATE. STG 1 TURB RET BLADE 
PLUG ASSY 
RING. STG 2 TURB AIS 
R;i.iG, i i iRe efiDE iiET PGTE 

SEAL AIR. TURB 1ST STG 
SEAL. AIR. N O  4 BRNG REAR 
SEAL. TURBINE DUCT SET 
SEAL. 2ND STG TURB STATOR 
SPACER. TURB AIR SEAL 
SUPPORT. STG 1 TRB DUCT 

GRBX 4002459 
GRBX 4044760 
GRBX 4031702 
GRBX 4066630 
GRBX 4002719 
GRBX 4027546 
GRBX 4061081 
GRBX 4065138 
GRBX 4047386 
GRBX 4064854 
GRBX 4002707 
GRBX 4027534 
GRBX 4002716 
GRBX 4009754 
GRBX 4009751 
GRBX 4009752 
GRBX 4047343 
GRBX 4047344 
GRBX 4061088 
GRBX 4027535 
GRBX 4066397 
GRBX 4038802 
GRBX 4002722 
GRBX 4002696 
GRBX 4061080 
GRBX 4061079 
GRBX 4045639 
GRBX 4023576 
GRBX A023577 

L4P1 HCP6 
HCP2 HCP3 
HCPZ 
HCP7 L3P1 
HCP3 HCP2 
L6P1 
HCP7 L3P1 
HCP2 HCP3 
HCPZ HCP3 
HCP2 HCP3 
HCP7 L4P1 
HCP7 L4P1 
HCP7 L4P1 
HCP14 
HCP14 
HCPl4  
HCP14 
HCP14 
HCP14 
HCP3 HCPl  
HCP14 
HCP3 H C P l  
HCP3 H C P l  
HCP3 
HCP2 HCP3 
HCP2 HCP3 
HCPlO 
HCP2 
HCPZ 

111 Ill 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 
111 111 

FY94 PAP. 

GRBX 4017861 HCPlO 1 6 1 - 3 2  111 111 120 120 44 44 569 569 294 294 373 373 
~GRBX TOTALS 48 111 5328 120 5760 44 2112 569 27312 294 14112 373 179041 

Step1 Step2 Step S ~ ~ ~ ~ P A ~ I P B  FIG 
CLEANING PROCESS # 

FY93 PARTS 

HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HP 1 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 
HPT 

U 11 

FY92 PARTS 

# # UPA X UPA X 
FY92 PP' 33 PARTS 

MODULES 

FY94 PARTS 

M m U L b J  MODULES 

UPA X # # 
MODULES MODULES 

UPA X U f t  # 
MODULES ENGINES ENGINES ENGINE ENGINES ENGINES~ENGINES 





FIOO ENGINE u WC .D 
1 NOMENCLATURE 

TIEROD. TURBINE 
TIEROD. TURBINE 
VANE. STG 2 TURB 

ARM. COMP INLET 
BEARING. NO 1 MAIN 
BLADE. 1 STG COMP 
BLADE. 2 STG COMP 
BLADE. 3 STG COMP 
BRACKET. INTERCONNECTING 
BRACKET, LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP FAN CASE 
BRACKET. OIL TANK 
BRACKET. OIL TANK STRAP 
BRACKET. OIL TANK STRAP 
BUMPER ASSY. COMP STATOR 
BUSHING. NO 1 BEARING 
CASE 6 STATOR. FAN 1ST STG 
CASE 6 STATOR. FAN 2ND STG 
CASE. FAN 3RD STG 
CASE. INLET FAN 
CLEVIS. ROD END 
CONNECTlLlNK COMP STATOR 
CONNECTRINK RIGID FRNT COMP 
DISK h nuB. LUMP 15 I 5 I ti 

DISK 6 HUB. COMP 2ND STG 
DISK. COMP 3RD STG 
HOUSING. NO 1 BRNG ASSY 
MANIFOLD. ANTICING 
SEAL. NO 1 CARBON 
NUT. RETAINING BEARING 
PLATE. RETAINING BEARING NO 1 
RETAINER. COMP BLADE LOCK 
RlNG ASSY. SYNCH FRONT COMP 
RlNG ASSY. SYNCH FRONT COMP 
RlNG ASSY. SYNCH FRONT COMP 
RING. RETAINING. COMP STATOR 
JCML nuCucn. NU I 

SEAL. AIR 2ND STG 
SEAL. AIR FRONT 1ST STG COMP 
SEAL. AIR FRT INLET COMP 
SEAL. AIR REAR l s l  STG COMP 
SEAT. NO. 1 BEARING SEAL 
SHROUD. FRONT COMP STATOR 
SUPPORT. COMP INLET VAR VANE 
SUPPORT. COMP INLET VAR VANE 
SUPPORT. FRONT COMP STATOR 
TIE RODS. FRONT COMP 
T, ,c,C lee" U,,,."., ll ,.-. r,r,.-"... I".- 

$ VUL -UU 1 . 1 1  I Y ~ ~ V L I L ,  rncaGvnr; 

TUBE ASSY. HYDRAULIC PRESSURE 
TUBE ASSY. HYDRAULIC PRESSURE 
TUBE ASSY. HYDRAULIC PRESSURE 
TUBE ASSY. PRESSURE NO 1 BRNG 
TUBE ASSY. SCAVENGE NO1 BRNG 
TUBE ASSY. SCAVENGE NO1 BRNG 

HPT 
HPT 
HPT 

INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INk 

INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INr 

INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
INF 
;i<F 
INF 
INF 
INF 
INF 
INF 
INF 

93 PARTSFY94 PARTS FY92 PARTS FY93 PARTS FY94 PAP 

CLEANING PROCESS # UPA X # UPA X # UPA X # UPA X # U. 1 

Step1 Step2 Step S ~ ~ ~ [ U P A ~ I P B  FIG ENGINE ENGINES~ENGINES ENGINES ENGINES ENGINES MODULES MOWLES MODULES MODULES MODULES MODULES~ 

HCPIO 
RTE. TO BRNG SHOP 
HCP10 HCPl2 BP3 
HCP10 HCP12 BP3 
HCPIO HCPl2 BP3 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
HCP6 HCPl 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
HCPl 
HCP7 
HCP6 
HCPG 
HCP6 
HCP7 HCPlO 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
HCPlO BP3 
HCPlO BP3 
HCP10 BP3 
HCPlO 
TUBING 
RTE. TO MERRC 
HCP7 
HCP7 
HCPlO BP3 
HCP10 BP3 
HCP6 
HCPG 
HCP10 BP3 
n w i u  
HCPlO BP3 
HCP10 BP3 
HCPlO BP3 
HCPlO BP3 
RTE TO MERRC 
HCPlO HCP6 
L4P3 HCPG 
L4P3 HCPG 
L4P3 HCP6 
HCPIO BP3 -. .#...,- 
l V D l l Y U  

TUBING 
TUBING 
TUBING 
TUBING 
TUBING 
TUBING 

111 2331 120 
111 111 120 
111 4218 120 
111 6660 120 
111 4440 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 1110 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 222 120 
111 111 120 
111 222 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 222 120 
111 2220 120 
iii iii i2u 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 
111 111 120 



F l O O  ENGINE & d& .D 
[ NOMENCLATURE 

TIEROD. TURBINE 
TIEROD. TURBINE 
VANE. STG 2 TURB 

ARM, COMP INLET 
BEARING. NO. 1 MAIN 
BLADE. 1 STG COMP 
BLADE. 2 STG COMP 
BLADE, 3 STG COMP 
BRACKET, INTERCONNECTING 
BRACKET, LOOP CLAMP 
BRACKET, LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP 
BRACKET. LOOP CLAMP FAN CASE 
BRACKET. OIL TANK 
BRACKET. OIL TANK STRAP 
BRACKET. OIL TANK STRAP 
BUMPER ASSY. COMP STATOR 
BUSHING. NO.l BEARING 
CASE L STATOR. FAN 1ST STG 
CASE L STATOR. FAN ZND STG 
CASE. FAN 3RD STG 
CASE. INLET FAN 
CLEVIS. ROD END 
CONNECTRINK COMP STATOR 
CONNECTILINK RIGID FRNT COMP 
DISK 6 HUB. CUMP 1S I S l G 
DISK L HUB. COMP 2ND STG 
DISK. COMP 3RD STG 
HOUSING. NO 1 BRNG ASSY 
MANIFOLD. ANTICING 
SEAL. NO 1 CARBON 
NUT. RETAINING BEARING 
PLATE. RETAINING BEARING NO 1 
RETAINER. COMP BLADE LOCK 
RlNG ASSY. SYNCH FRONT COMP 
RlNG ASSY. SYNCH FRONT COMP 
RlNG ASSY. SYNCH FRONT COMP 
RING. RETAINING. COMP STATOR 
JCML nuLutn. NU I 

SEAL. AIR 2ND STG 
SEAL. AIR FRONT 1ST STG COMP 
SEAL. AIR FRT INLET COMP 
SEAL. AIR REAR 1st STG COMP 
SEAT. NO. 1 BEARING SEAL 
SHROUD. FRONT COMP STATOR 
SUPPORT. COMP INLET VAR VANE 
SUPPORT. COMP INLET VAR VANE 
SUPPORT. FRONT COMP STATOR 
TIE RODS. FRONT COMP 
7. am.- .--., 0 ..,--a. .. .- ----..a .-- 
I u-r naa I .  n r unnuLIL rncaaunt 

TUBE ASSY. HYDRAULIC PRESSURE 
TUBE ASSY. HYDRAULIC PRESSURE 
TUBE ASSY. HYDRAULIC PRESSURE 
TUBE ASSY. PRESSURE NO 1 BRNG 
TUBE ASSY. SCAVENGE NO1 BRNG 
TUBE ASSY. SCAVENGE NO1 BRNG 

( MO I PIN 

HPT 4048098 
HPT 4061628 
HPT 4068652 

INF 4039147 
INF 4018466 
INF 4041831 
INF 4039092 
INF 4038933 
INF 4036806 
INF 4042429 
INF 4042430 
INF 4042431 
INF 4044397 
INF 4050728 
INF 4050729 
INF 4050714 
INF 4042214 
INF 4016333 
INF 4042212 
INF 4023487 
INF 4040280 
INF 4044371 
INF 4043892 
INF 4043285 
INF 4001727 
INF 4026737 
INF 4004912 
INF 4026736 
INF 4046741 
INF 4048902 
INF 4048903 
INF 4040284 
INF 4040924 
INF 4031515 
INF 4000933 
INF 4000941 
INF 4030024 
INF 4046486 
INF 4046487 
INF 4053275 
INF 4018832 
INr 4U415UU 

INF 4040422 
INF 4047841 
INF 4064666 
INF 4039943 
INF 4018469 
INF 4038650 
INF 4043287 
INF 4043288 
INF 4026740 
INF 4043189 
ii<F iOi95iB 
INF 4019520 
INF 4024573 
INF 4024574 
INF 4045620 
INF 4019522 
INF 4025338 

IFY94 PARTS (FY93 PARTS IFY94 PARTS 

CLEANING PROCESS #SAUDI UPA x #SAUDI UPA X u SAUDI UPA X 

ls tepl  Step2 Step S ~ ~ ~ ~ P A I I P B  FIG] ENGINES I ENCIINES I ENGINES I ENGINES I MODULES I MODULES I MOWLES ( MODULES I 

HCP10 
RTE. TO BRNG SHOP 
HCPIO HCP12 BP3 HCP6 
HCP10 HCPl2 BP3 HCPG 
HCP10 HCP12 BP3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
HCPB HCPI 
L4P3 HCPB 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCP6 
L4P3 HCPG 
L4P3 HCP6 
HCPI 
HCP7 
HCPB 
HCP6 
HCP6 
HCP7 HCP10 
L4P3 HCPB 
L4P3 HCP6 
L4P3 HCP6 
HCPlO BP3 
HCP10 BP3 
HCPlO BP3 
HCP10 
TUBING 
RTE. TO MERRC 
HCP7 
HCP7 
HCPIO BP3 
HCPlO BP3 
HCP6 
HCP6 
HCPlO BP3 
tIC;t'lU 

HCPlO BP3 
HCPIO BP3 
HCPlO BP3 
HCPIO BP3 
RTE. TO MERRC 
HCP10 HCP6 
L4P3 HCPI 
L4P3 HCPG 
L4P3 HCP6 
HCPIO BP3 - . . - . . . - 
I U U I N U  

TUBING 
TUBING 
TUBING 
TUBING 
TUBING 
TUBING 



VANE. FRNT COMP STA VAR INLET 
VANE. FRNT COMP STA VAR INLET 

ADAPTER. S W M L  
ARM ASSY REAR COMP STAT SYN 
ARM. COMP STAT LINK RT 
ARM. COMP STAT LINK RT 
ARM, COMP STAT LINK 
BALL END, ROD 15 BRNG SUPPORT 
BEARING 
BEARING. PLAIN. SELF-ALGNG 
BEARING. COMP LINK ARM 
BEARING. COMP STAT LINKAGE 
BEARING. PLAIN 
BRACKET 
BRACKET . LOOP CLAMP 
BRACKET ASSY 
BRACKET ASSY EXST NOZZLE 
BRACKET ASSY GRBOX SUPPORT 
BRACKET ASSY. EVENT HIST REC 
BRACKET ASSY. FUEL DRAIN 
BRACKET ASSY. ANGLE 
BRACKET ASSY. EXClTOR 
BRACKET ASSY, EXCITOR 
BRACKET LOOP CLAMP 
BRACKET LOOP CLAMP 
BRACKET. AUG FUEL PUMP 
RRACKET. AUG FUEL PUMP GRNR 
BRACKET. CONV EXH NO2 CON1 
BRACKET. EVENT HlST RECORD 
BRACKET. EXHNZ CTRL AIRPRS RG 
BRACKET. FLAT 
BRACKET. LOOP CLAMP 
BRACKET. ANGLE 
BRACKET. ANGLE 
BRACKET. ANGLE. EXCITOR 
BRACKET. AUG SPRAY MANIFOLD 
BRACKET.FANDUCT 
BRACKET. FLAT 
BRACKET. FLAT 
BRACKET. UFC SUPPORT ROD 
BRACKET. VIBRATION PICKUP 
CLEVIS. ROD END 
CONE ASSY TURB EXH 
CONE ASSY TURB EXH 
CONE ASSY. COMP INLET 
CONNCTOR. TUBE. FUEL DRAIN 
CONNECTING LINK. FUEL PUMP 
CONNECTING LINK. ELEC SUP V 
CONNECTOR FUEL TUBE 
CONNECTOR. TUBE. ANTI-ICING 
COUPLING. REMOT GRBX DR SHFT 
COVER. COMP DISK/ HUB 
D"CT assi., Fai.i 

DUCT ASSY. OUTER FRONT 
DUCT SEG . FAN REAR COMP 
DUCT SEG . FAN REAR COMP 
DUCT. FAN REAR COMP 
ELBOW AUG FUEL PUMP 
ELBOW. AUG FUEL PUMP 

FY94 PAP-. 

# ( u 
INF 4038450 HCPlO HCP6 17 105-8 1!1 1887 120 2040 44 748 492 8364 382 6494 390 6630 
INF 4038550 HCP10 4 105-9 111 444 120 480 44 176 492 1968 382 1528 390 1560 

LNF TOTALS 101 I 1 1  29193 120 31560 44 11572 492 1293% 382 100466 390 102570) 

[NOMENCLATURE Step1 Step2 Step S ~ ~ ~ ~ P A I I P B  FIG ENGINE ENGINES I~NGINES ENGINES ENGINES ENGINES MODULES MODULES MODULES MODULES MODULES ~ o D u L t - ,  

FY93 PARTS 
# 1 "PA x 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
t NG 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG -. .- 
CIYL9 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 

HCP7 
HCP7 
HCP10 BP3 
HCPIO BP3 
HCPG 
HCP7 
HCP6 
HCP7 
L8P3 HCP6 
LOP3 HCP6 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 BP2 
HCP 10 
HCP7 
HCP6 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 BP2 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
BP3 HCP3 
BP3 HCP3 
HCP6 
HCP7 
HCP7 
HCP7 
HCP7 
HCP3 L4P4 
HCPG 
HCPlO HCPl  
i i tP6 
HCP6 
HCPG 
HCP6 
HCP6 
HCP6 
HCP7 

~ 1 0 0  ENGINE Wbu J CLEANING PROCESS 

FY92 PARTS ' ~ ~ 9 2  PP' '3 PARTS 
# u 4  t UPA x # 

FY94 PARTS 
UPA x # UPA x 



F l O O  ENGINE IL WL J 
1 NOMENCLATURE 

VANE, FRNT COMP STA VAR INLET 
VANE. FRNT COMP STA VAR INLET 

ADAPTER. SWIVEL 
ARM ASSY REAR COMP STAT SYN 
ARM. COMP STAT LlNK RT 
ARM. COMP STAT LlNK RT 
ARM. COMP STAT LlNK 
BALL END, ROD L15 BRNG SUPPORT 
BEARING 
BEARING. PLAIN. SELF-ALGNG 
BEARING. COMP LlNK ARM 
BEARING. COMP STAT LINKAGE 
BEARING. PLAIN 
BRACKET 
BRACKET. LOOP CLAMP 
BRACKET ASSY 
BRACKET ASSY EXST NOZZLE 
BRACKET ASSY GRBOX SUPPORT 
BRACKET ASSY. EVENT HlST REC 
BRACKET ASSY. FUEL DRAIN 
BRACKET ASSY. ANGLE 
BRACKET ASSY. EXCITOR 
BRACKET ASSY. EXCITOR 
BRACKET LOOP CLAMP 
BRACKET LOOP CLAMP 
RRACKET. AUG FUEL PUMP 
RRACKET, AUG FUEL PUMP GRNR 
BRACKET. CONV EXH NO2 CONT 
BRACKET. EVENT nlsl R ~ C O H V  
BRACKET. EXHNZ CTRL AIRPRS RG 
BRACKET. FLAT 
BRACKET. LOOP CLAMP 
BRACKET. ANGLE 
BRACKET. ANGLE 
BRACKET. ANGLE. EXCITOR 
BRACKET. AUG SPRAY MANIFOLD 
BRACKETSFANDUCT 
BRACKET. FLAT 
BRACKET. FLAT 
BRACKET, UFC SUPPORT ROD 
BRACKET. VIBRATION PICKUP 
L L t V l b .  KUV t N V  

CONE ASSY TURB EXH 
CONE ASSY TURB EXH 
CONE ASSY. COMP INLET 
CONNCTOR. TUBE. FUEL DRAIN 
CONNECTING LINK. FUEL PUMP 
CONNECTING LINK. ELEC SUP V 
CONNECTOR FUEL TUBE 
CONNECTOR. TUBE. ANTI-ICING 
COUPLING. REMOT GRBX DR SHFT 
COVER. COMP DlSW HUB -..-- .--., -.a*---- 
UUL I HDD 1. THN KCHK 

DUCT ASSY. OUTER FRONT 
DUCT SEG . FAN REAR COMP 
DUCT SEG . FAN REAR COMP 
DUCT. FAN REAR COMP 
ELBOW AUG FUEL PUMP 
ELBOW. AUG FUEL PUMP 

INF 
INF 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
t NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
t N b  

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENO 
ENG 
ENG 
ENG 
Ei<G 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 

IFY94 PARTS IFY93 PARTS 1 F ~ 9 4  PARTS 1 

4038450 HCPlO HCP6 17 105-8 . , 52 884 42 714 56 952 54 918 
4038550 HCP10 4 105-9 52 208 42 168 56 224 54 216 

~INF TOTALS 101 I 52 13676 42 11046 56 14728 54 142021 

HCP7 
HCP7 
HCPlO BP3 
HCP10 BP3 
HCP6 
HCP7 
HCP6 
HCP7 
L8P3 HCP6 
L8P3 HCP6 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 BP2 
HCPlO 
HCP7 
HCP6 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
ncr I 
HCP7 BP2 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
HCP7 
nLr r 
BP3 HCP3 
BP3 HCP3 
HCP6 
HCP7 
HCP7 
HCP7 
HCP7 
HCP3 L4P4 
HCP6 
HCPlO HCPl  
iiCP6 
HCP6 
HCP6 
HCP6 
HCP6 
HCP6 
HCP7 



- - 

ELBOW. AUG FUEL PUMP 
FLAMEHOLDER ASSY. AUG IGN 
GUIDE. ENG INLET SEAL 
IGNITOR. SPARK, GTE 
IGNITOR. SPARK. GTE MAIN 
LlNK ASSY. UNIFIED FUEL CNTRL 
LINK ASSY. GRBOX SUPPORT 
LINK ASSY. MN FUEL GR PMP 
LlNK ASSY. MN FUEL GR PMP 
LINK. C O W  EXH NO2 CONT 
LINK. C O W  EXH NO2 CONT 
LOCK. TRANSFER TUBE 
LOCK. HOUSING. TRANSFER 
MANIFOLD ASSY . BREATHER 
MANIFOLD. AIR SUPPLY CONVERG 
MANIFOLD. AIR SUPPLY EXHAUST 
MANIFOLD. AIR SUPPLY. AUGMEN 
MANIFOLD. AIR SUPPLY. OIL COOLER 
MANIFOLD. AIR. OIL COOLANT 
MANIFOLD. AIR. PB. UNIFIED 
MANIFOLD. AIR. UNIFIED 
MANIFOLD. ANTI-ICING. LEFT 
MANIFOLD. ANTI-ICING. RIGHT 
MANIFOLD. BREATHER. OIL TANK 
MANIFOLD. DRAIN. MAlN GRlBX 
MANIFOLD. FUEL 
MANIFOLD. FUEL AUG 
MANIFOLD. FUEL AUGMENTOR 
WPNIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL COOLANT 
MANIFOLD. FUEL COOLANT 
MANIFOLD. FUEL DRAIN. AUG 
MANIFOLD. FUEL DRAIN. CONVERG 
MANIFOLD. FUEL HYDRAULIC 
MANIFOLD. FUEL HYDRAULIC 
MANIFOLD. FUEL SUPPLY. LEFT 
MANIFOLD. FUEL. AUG 
MANIFOLD. FUEL. AUG 
MANIFOLD. FUEL. HYD. RETURN 
MANIFOLD. FUEL. OIL COLER INLET 
MANIFOLD. FUEL. PF1. AUG 
MANIFOLD. FUEL. PF1, UNIFIED 
MANIFOLD. HYDRAULIC PRESSURE 
MANIFOLD. HYDRAULIC PRESSURE 
MANIFOLD. N0.4 ERG AIR SUPPLY 
MANIFOLD. OIL. AIR COOLANT 
MANIFOLD. PFAP. FUEL PUMP 
MANIFOLD. PFCB. N2. UNIFIED 
MANIFOLD. PFSA. AUG FUEL PUMP 
MANIFOLD. PRESS.. NO 4 6 5 BRNG 
MANIFOLD. PRESSURE SENSING 
iVIANItOLU. PKtSSURE.  GlBX BRNG 
MANIFOLD. PRESSURE. MAlN BRNG 
MANIFOLD. PRESSURE. MAlN PUMP 
MANIFOLD. PRESSURE. NO 4 BRNG 
MANIFOLD. SPRAY ASSY. AUG #2 
MOUNT. RES EVT HlST REC 
NOZZLE 6 PROBE ASSY AUG FUEL 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
E NG 
E NG 
E NG 
E NG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 

4032168 HCPlO HCP6 
4068302 L IP1 BP4 
4038498 L3P2 HCP6 
4038431 NO CLEANING 
4038430 NO CLEANING 
4017964 HCP7 
4031264 HCP10 
4062666 HCP7 
4062668 HCP7 
4010192 HCP7 
4057969 HCP7 
4011410 HCP7 
4011409 HCP7 
4058075 HCP6 
4029274 HCP3 L4P4 
4033577 HCP3 L4P4 
4028849 HCPJ L4P4 
4031736 HCP3 L4P4 
4028384 HCPlO HCP6 
4029177 HCP3 L4P4 
4048247-0 HCP3 L4P4 
4041302 HCP1O HCP6 
4040924 HCPlO HCP6 
4041075 HCPlO HCP6 
4034641 HCPJ L4P4 
4054043-0 HCP3 L4P4 
4045662 HCP3 L4P4 
4019464 HCPlO HCP6 
4033190 HCP3 L4P4 
4033263 HCP3 L4P4 
4033264 HCP3 L4P4 
4033265 HCPlO HCP6 
4032937 HCPlO HCPG 
4033529 HCP3 L4P4 
4030975 HCP3 L4P4 
4028587 HCP3 L4P4 
4030913 HCPlO HCP6 
4031444 HCPlO HCP6 
4033673 HCP3 L4P4 
4045656 HCP3 L4P4 
4045659 HCP3 L4P4 
4033518 HCPlO HCP6 
4035232 HCP3 L4P4 
4032725 HCP3 L4P4 
4034206 HCPlO HCP6 
4027627 HCP3 L4P4 
4027630 HCP3 L4P4 
4041 406 HCP2O 
4033026 HCPlO HCP6 
4036936 HCP3 L4P4 
4036526 HCP3 L4P4 
4029190 HCPlO HCP6 
4036628 HCPlO HCP6 
4031851 HCP3 L4P4 
4063758-0 HCP3 HCP6 
4030639 HCPlO HCP6 
4042205 HCPlO HCPG 
4035859 HCP3 L4P4 
4038137 HCP7 
4037267 HCP7 
4044534 HCP7 

( NOMENCLATURE Step1 Step2 Step S ~ ~ ~ ~ P A ~ I P B  FIGENGINE ENGINC~~~NGINES ENGINES ENGINES ENGINES MODULES MODULES MMX~LES MODULES MODULES MODULL., 

FY94 PAP- 

1 2 8 - 2 7  111 111 120 120 44 44 
1 8 - 2 ~  ill 111 120 120 44 44 

BPlA 1 2-6 111 111 120 120 44 44 
2 8-26 111 222 120 240 44 88 
2 8-5 111 222 120 240 44 88 
1 5 6 - 2 4  111 111 120 120 44 44 
2 60-18 111 222 120 240 44 88 
1 1 7 - 7 8  111 111 120 120 44 44 
1 1 7 - 7 7  111 111 120 120 44 44 
1 5 5 - 2 7  111 111 120 120 44 44 
1 5 5 - 2 7  111 111 120 120 44 44 
1 2 5 - 2 7  111 111 120 120 44 44 
1 2 5 - 3 1  111 111 120 120 44 44 
1 20-48 111 111 120 120 44 44 
1 2 3 - 2 5  111 111 120 120 44 44 
1 2 3 - 1  111 111 120 120 44 44 
1 24-1 111 111 120 120 44 44 
1 2 1 - 4 6  111 111 120 120 44 44 
1 21-8 111 111 120 120 44 44 
1 2 5 - 1 0  111 111 120 120 44 44 
1 25-9 111 11 1 120 120 44 44 
1 13.2 111 111 120 120 44 44 
1 96 18 111 111 120 120 44 44 
1 20-4 111 111 120 120 44 44 
1 59-16 111 111 120 120 44 44 
1 4 0 - 1  111 111 120 120 44 44 
1 51-31 111 111 120 120 44 44 
1 5 2 - 2 1  111 111 120 120 44 44 
1 51 31 111 111 120 120 44 44 
1 5 4 - 3 1  111 111 120 120 44 44 
1 5 3 - 3 4  111 111 120 120 44 44 
1 5 0 - 1 9  111 111 120 120 44 44 
1 4 8 - 6  111 111 120 120 44 44 
1 40-1 111 111 120 120 44 44 
1 30-1 111 111 120 120 44 44 
1 2 2 - 1 8  111 111 120 120 44 44 
1 3 8 - 2  111 111 120 120 44 44 
1 3 9 - 7  111 111 120 120 44 44 
1 119- 111 111 120 120 44 44 
1 54-31 111 111 120 120 44 44 
1 5 3 - 3 4  111 111 120 120 44 44 
1 3 9 - 1 3  111 111 120 120 44 44 
1 35-1 111 111 120 120 44 44 
1 27-1 111 111 120 120 44 44 
1 4 2 - 2 2  111 111 120 120 44 44 
1 3 2 - 6  111 111 120 120 44 44 
1 32-1 111 111 120 120 44 44 
1 8 6 - 8  111 111 120 120 44 44 
1 2 1 - 1 9  111 111 120 120 44 44 
1 2 9 - 2 1  111 111 120 120 44 44 
1 4 3 - 1 3  111 111 120 120 44 44 
1 2 7 - 4 4  111 111 120 120 44 44 
1 15-1 111 111 120 120 44 44 
1 49-1 111 111 120 120 44 44 
1 1 6 - 4 4  111 111 120 120 44 44 
1 1 4 - 1  111 111 120 120 44 44 
1 1 6 - 2 9  111 111 120 120 44 44 
1 2 4 - 1 9  111 111 120 120 44 44 
1 7 9 - 3 7  111 111 120 120 44 44 
1 12-24 111 111 120 120 44 44 
1 5 8 - 9  111 111 120 120 44 44 

FY93 PARTS 
# # U 

FY92 PARTS 
4 

93 PARTS 
UPA X # 

FY94 PARTS - 
F i O O  ENGINE & W& CI CLEANING PROCESS # UPA x # UPA x UPA x 



ELBOW. AUG FUEL PUMP 
FLAMEHOLDER ASSY. AUG IGN 
GUIDE. ENG INLET SEAL 
IGNITOR. SPARK. GTE 
IGNITOR. SPARK. GTE MAlN 
LlNK ASSY. UNIFIED FUEL CNTRL 
LINK ASSY. GRBOX SUPPORT 
LlNK ASSY. MN FUEL GR PMP 
LINK ASSY. MN FUEL GR PMP 
LINK. CONV EXH NOZ CONT 
LINK, CONV EXH NOZ CONT 
LOCK . TRANSFER TUBE 
LOCK. HOUSING. TRANSFER 
MANIFOLD ASSY . BREATHER 
MANIFOLD. AIR SUPPLY CONVERG 
MANIFOLD. AIR SUPPLY EXHAUST 
MANIFOLD. AIR SUPPLY. AUGMEN 
MANIFOLD. AIR SUPPLY. OIL COOLEI 
MANIFOLD. AIR. OIL COOLANT 
MANIFOLD, AIR. PB. UNIFIED 
MANIFOLD. AIR. UNIFIED 
MANIFOLD. ANTI-ICING. LEFT 
MANIFOLD. ANTI-ICING. RIGHT 
MANIFOLD. BREATHER. OIL TANK 
MANIFOLD. DRAIN. MAIN GRIBX 
MANIFOLD. FUEL 
MANIFOLD. FUEL AUG 
MANIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL AUGMENTOR 
MANIFOLD. FUEL COOLANT 
MANIFOLD. FUEL COOLANT 
MANIFOLD. FUEL DRAIN. AUG 
MANIFOLD. FUEL DRAIN. CONVERG. 
MANIFOLD. FUEL HYDRAULIC 
MANIFOLD. FUEL HYDRAULIC 
MANIFOLD. FUEL SUPPLY,LEFT 
MANIFOLD. FUEL. AUG 
MANIFOLD. FUEL. AUG 
MANIFOLD. FUEL. HYD. RETURN 
MANIFOLD. FUEL. OIL COLER INLET 
MANIFOLD. FUEL. PFI. AUG 
MANIFOLD. FUEL. PF1. UNIFIED 
MANIFOLD. HYDRAULIC PRESSURE 
MANIFOLD. HYDRAULIC PRESSURE 
MANIFOLD. N0.4 BRG AIR SUPPLY 
MANIFOLD. OIL. AIR COOLANT 
MANIFOLD. PFAP. FUEL PUMP 
MANIFOLD. PFCB, N2. UNIFIED 
MANIFOLD. PFSA. AUG FUEL PUMP 
MANIFOLD. PRESS.. NO 4 & 5 BRNG 
MANIFOLD. PRESSURE SENSING 
ivii\NlfULU, PKESSURE. GlBX BRNG 
MANIFOLD, PRESSURE. MAlN BRNG 
MANIFOLD, PRESSURE. MAlN PUMP 
MANIFOLD. PRESSURE. NO 4 BRNG 
MANIFOLD. SPRAY ASSY. AUG $2 
MOUNT. RES EVT HlST REC 
NOZZLE 6 PROBE ASSY AUG FUEL 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 

[7 ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
EFlG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 

4032168 HCPIO HCPB 
4068302 LIP1 BP4 
4038498 L3P2 HCP6 
4038431 NO CLEANING 
4038430 NO CLEANING 
4017964 HCP7 
4031264 HCPIO 
4062666 HCP7 
4062668 HCP7 
4010192 HCP7 
4057969 HCP7 
4011410 HCP7 
4011409 HCP7 
4058075 HCP6 
4029274 HCP3 L4P4 
4033577 HCPJ L4P4 
4028849 HCPJ L4P4 
4031736 HCP3 L4P4 
4028384 HCPlO HCP6 
4029177 HCPJ L4P4 
4048247-0 HCP3 L4P4 
4041302 HCPlO HCPB 
4040924 HCPlO HCP6 
4041075 HCPlO HCP6 
4034641 HCPJ L4P4 
4054043-0 HCP3 L4P4 
4045662 HCPJ L4P4 
4019464 HCPlO HCP6 
4033190 HCP3 L4P4 
4033263 HCP3 L4P4 
4033264 HCPJ L4P4 
4033265 HCPlO HCP6 
4032937 HCPlO HCP6 
4033529 HCPJ L4P4 
4030975 HCPJ L4P4 
4028587 HCP3 L4P4 
4030913 HCPlO HCP6 
4031444 HCPlO HCP6 
4033673 HCPJ L4P4 
4045656 HCP3 L4P4 
4045659 HCPJ L4P4 
4033518 HCPlO HCP6 
4035232 HCP3 L4P4 
4032725 HCP3 L4P4 
4034206 HCPlO HCP6 
4027627 HCPJ L4P4 
4027630 HCP3 L4P4 
4041406 HCP2O 
4033026 HCPlO HCP6 
4036936 HCP3 L4P4 
4036526 HCP3 L4P4 
4029190 HCPlO HCP6 
4036628 HCPlO HCP6 
4031851 HCPJ L4P4 
4063758-0 HCPJ HCP6 
4030639 HCPlO HCP6 
4042205 HCPIO HCP6 
4035859 HCPJ L4P4 
4038137 HCP7 
4037267 HCP7 
4044534 HCP7 

1 NOMENCLATURE Step1 Step2 Step ~ t e ~ l w ~  ENUNES ENGINES ENGINES MODULES MODULES MODULES MODULES 

FlOO ENGINE (L d\ +D CLEANING PROCESS 

FY94 PARTS 

1 
1 

BPlA 1 
2 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

#SAUDI 
FY93 PARTS 

UPA X #SAUDI 
FY94 PARTS 

UPA X #SAUDI UPA X 



NUT. ASSY TURB SHFT 
NUT. COMP DISWHUB 
PIN. SHOULDER, HEADLESS 
PLATE. LOCK #4 BRG TUBE 
PLATE. LOCK #4 BRG TUBE 
PLATE. RETAINING 
PLATE, RETAINING 
PLATE. RETAINING. LOCK 
PLATE. RETAINING. SEAT SLEEVE 
PLATE. RETAINING. TUBE. FAN DUCT 
PLATE. SEAT SLEEVE. RETAINING 
PLUG ASSY DIF CASE 
RING EXT THREADED 
ROD ASSY. AUG IGNITOR 
ROD ASSY. AUG IGNITOR 
ROD ASSY. AUG IGNITOR 
ROD ASSY. AUG IGNITOR 
ROD ASSY. AUG IGNITOR 
ROD NO. 5 BRG SUPPORT 
ROD. ENG ASSY PUSH-PULL CTRL 
ROD. HOLLOW. UNIFIED CNTL SPT 
SEAL CARBON 
SEAT. BALL SOCKET 15 BRG SPT 
SEAT. BALL SOCKET, IGNITOR PLUG 
SEAT. SEALING. MAIN SPK IGNTR 
SHAFT. COMP STAT LINKAGE 
SHAFT. FLEX PRI CNV NZ(RT) 
SHAFT. GRBX DRIVE 
SHAFT, FLEX PRI CNV NZ (LF) 
SHIELD. HEAT ASSY 15 ERG 
b L t t V t .  StALINti .  AUG FUEL PUMP 

SPRING. HELICAL COMP 
SPRING. HELICAL COMPRESSION 
STIFFENER. FLAMEHOLDER 
STRAINER. ELEMENT. CONE OIL TNK 
STRAP. OIL TANK LOWER 
STRAP. OIL TANK LOWER ASSY 
STRAP. OIL TANK UPPER 
STRAP. OIL TANK UPPER ASSY 
SUPPORT ASSY . BLEED VALVE 
SUPPORT ASSY AUG SPRY MNFLD 
SUPPORT ASSY INLET CONE 
SUPPORT ASSY, INLET CONE 
3Ut't'UK I A b b y ,  H U E  >PKY M N t L U  

SUPPORT COMP INLET CONE 
SUPPORT. COMP INLET CONE 
TEE. AUG FUEL PUMP, INLET 
THERMOCOUPLE. IMMERSION 
TUBE . FUEL COOLANT RETURN 
TUBE . PFSA. AUG FUEL PUMP 
TUBE ASSY 15 PRESS 
TUBE ASSY 15 SCAV 
TUBE. FUEL COOLANT RETURN 
TUBE. AIR COOLANT COOLER -. ,-6- a,- -ma--. ., --a" .----a .- 
I VOC, ntn a u r r L ~ .  ~VNVCHUCIY I 

TUBE. AIR SUPPLY. OIL COOLER 
TUBE. AIR. PB. AUG FUEL 
TUBE. AIR. PB. AUG FUEL 
TUBE. AIR. PROBE ACCESS 
TUBE. AIRVENT. MANIFOLD 
TUBE. ANTI-SYPHON 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
E NG 
E NG 
E NG 
E NG 
ENG 
E NG 
ENG 
ENG 
E NG 
E NG 
E NG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
t NCi 

E NG 
ENG 
E NG 
ENG 
ENG 
ENG 
E NG 
E NG 
ENG 
E NG -. .- 
CNII I  

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 

FY94 PAP- 

# I U. 19 

4010242 HCP3 HCP4 
4031232 HCP7 HCPl 
4029222 HCP7 
4036085 HCP7 
4036093 HCP7 
4036468 HCP7 
4062663 HCP7 
4011411 HCP7 
4032946 HCP6 
4036094 HCP7 
4018156 HCP7 
4048690 HCP7 
4034224 HCP7 
4034812 BP3 
4034813 BP3 
4034814 BP3 
4034815 BP3 
4034817 BP3 
4039906 HCP7 
4043319 HCP7 
4017960 HCP7 
404R301 HCP14 
4033977 HCP7 
4001656 HCP7 
4018157 HCP7 BPI 
4044704 HCP3 
4041287 HCPl8 
401 1830 HCP6 
4041288 HCP18 
4045970 HCP6 
4006718 HCP6 
4020795 HCP7 
4001794 HCP3 HCP4 
4042834 L l P l  BP4 
4010484 HCP6 
4057561 HCP6 
4042207 HCP6 
4057555 HCP6 
4042188 HCP6 
4016904 HCP7 
4067130 HCPG 
4066984 HCP6 
40281 74 HCPG 
4042333 HCP6 
4067075 HCP6 
4022283 HCP6 
4024644 HCP7 
4065474 HCP17 
4065233-0 HCP3 HCP6 
4031266 HCPlO HCP6 
4062739 HCP2 
4062738 HCP2 
4065236-0 HCPlO HCP6 
4033027 HCPIO HCP6 
iM5609-0 HCP3 i4P4 
4031 745 HCP3 L4P4 
4029116 HCP3 L4P4 
4029118 HCP3 L4P4 
404871 1-0 HCP3 L4P4 
4075251 HCP7 
4033944 HCP3 L4P4 

1 NOMENCLATURE tepl Step2 Step S ~ ~ ~ ~ U P A ~ I P B  FIG ENGINE ENGINE~~ENGINES ENGINES ENGINES ENGINES MODULES MODULES MOWLES MOWLES MOWLES MOOULL,, 
FlOO ENGINE i% W& D CLEANING PROCESS 

FY93 PARTS 
# 

FY92 PP' 93 PARTS 
' # uI! # UPA x UP. x 

FY92 PARTS 

# 
FY94 PARTS 

UP. x # UPA x 



F ~ O O  ENGINE EL W& .O 
1 NOMENCLATURE 

NUT, ASSY TURB SHFT 
NUT. COMP DlSWHUB 
PIN. SHOULDER. HEADLESS 
PLATE. LOCK 14 BRG TUBE 
PLATE. LOCK 14 ERG TUBE 
PLATE. RETAINING 
PLATE. RETAINING 
PLATE. RETAINING. LOCK 
PLATE. RETAINING. SEAT SLEEVE 
PLATE. RETAINING. TUBE. FAN DUCT 
PLATE. SEAT SLEEVE. RETAINING 
PLUG ASSY DIF CASE 
RING EXT THREADED 
ROD ASSY. AUG IGNITOR 
ROD ASSY. AUG IGNITOR 
ROD ASSY. AUG IGNITOR 
ROD ASSY. AUG IGNITOR 
ROD ASSY. AUG IGNITOR 
ROD NO 5 BRG SUPPORT 
ROD. ENG ASSY PUSH-PULL CTRL 
ROD. HOLLOW. UNIFIED CNTL SPT 
SEAL CARBON 
SEAT. BALL SOCKET 15 BRG SPT 
SEAT. BALL SOCKET, IGNITOR PLUG 
SEAT. SEALING. MAIN SPK IGNTR 
SHAFT. COMP STAT LINKAGE 
SHAFT. FLEX PRI CNV NZ(RT) 
SHAFT. GRBX DRIVE 
SHAFT FLEX PRI CNV NZ (LF) 
SHIELD. HEAT ASSY X5 BRG 
S L t t V t .  SEALING. AUG FUEL PUMP 
SPRING, HELICAL COMP 
SPRING. HELICAL COMPRESSION 
STIFFENER. FLAMEHOLDER 
STRAINER. ELEMENT. CONE OIL TNK 
STRAP. OIL TANK LOWER 
STRAP. OIL TANK LOWER ASSY 
STRAP. OIL TANK UPPER 
STRAP. OIL TANK UPPER ASSY 
SUPPORT ASSY . BLEED VALVE 
SUPPORT ASSY AUG SPRY MNFLD 
SUPPORT ASSY INLET CONE 
SUPPORT ASSY. INLET CONE 
bUt't'UK I Abby,  A U U  bt'KY MNtLU 
SUPPORT COMP INLET CONE 
SUPPORT. COMP INLET CONE 
TEE. AUG FUEL PUMP. INLET 
THERMOCOUPLE . IIWvlERSION 
TUBE . FUEL COOLANT RETURN 
TUBE . PFSA. AUG FUEL PUMP 
TUBE ASSY #5 PRESS 
TUBE ASSY #5 SCAV 
TUBE. FUEL COOLANT RETURN 
TUBE. AIR COOLANT COOLER -. ...- ..- ... .--. ., --... .----..- 
I UDC. H I ~  a u r r L ~ .  LVIYVCKUCN I 

TUBE. AIR SUPPLY. OIL COOLER 
TUBE. AIR. PB, AUG FUEL 
TUBE. AIR. PB. AUG FUEL 
TUBE. AIR. PROBE ACCESS 
TUBE. AIRVENT. MANIFOLD 
TUBE. ANTI-SYPHON 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
E NG 
ENG 
ENG 
E NG 
ENG 
E NG 
ENG 
E NG 
E NG 
ENG 
ENG 
ENG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
ENG 
ENG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
ENG 
t Nti 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
E NG 
E i<G 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 

7 5 3 3  
CLEANING PROCESS #SAUDI 

J PIN Step1 Step2 Step S ~ ~ ~ [ U P A ( I P B  FIG ENGINES 

4010242 HCP3 HCP4 
4031232 HCP7 HCP1 
4029222 HCP7 
4036085 HCP7 
4036093 HCP7 
4036468 HCP7 
4062663 HCP7 
4011411 HCP7 
4032946 HCP6 
4036094 HCP7 
4018156 HCP7 
4048690 HCP7 
4034224 HCP7 
4034812 BP3 
4034813 BP3 
4034814 BP3 
4034815 BP3 
4034817 BP3 
4039906 HCP7 
4043319 HCP7 
4017960 HCP7 
4048301 HCP14 
4033977 HCP7 
4001656 HCP7 
4018157 HCP7 BPI 
4044704 HCP3 
4041287 HCP18 
4011830 HCPB 
4041288 HCP18 
4045970 HCPB 
4006718 HCP6 
4020795 HCP7 
4001794 HCP3 HCP4 
4042834 LIP1 BP4 
4010484 HCP6 
4057561 HCP6 
4042207 HCP6 
4057555 HCP6 
4042188 HCP6 
4016904 HCP7 
4067130 HCP6 
4066984 HCP6 
4028174 HCP6 
4U4ZJ33 HCt'6 
4067075 HCP6 
4022283 HCP6 
4024644 HCP7 
4065474 HCP17 
4065233-0 HCP3 HCP6 
4031266 HCPlO HCP6 
4062739 HCPZ 
4062738 HCP2 
4065236-0 HCPIO HCP6 
4033027 HCPIO HCP6 
40456084 iiCP3 i4P4 
4031745 HCP3 L4P4 
4029116 HCP3 L4P4 
4029118 HCP3 L4P4 
404871 1-0 HCP3 L4P4 
4075251 HCP7 
4033944 HCP3 L4P4 

IFY94 PARTS 1FY93 PARTS IFY94 PARTS 

ENGINES I ENGINES ( MODULES I MODULES I MODULES I MODULES 



G PROCESS I  # I d  2 1 F100 ENGINE 8 w&, .D 
1 NOMENCLATURE 

TUBE. ASSY FUEL PRESSURIZING 
TUBE. AUG FUEL PUMP 
TUBE. AUG FUEL PUMP. AIR 
TUBE. CONNECTOR. ANTI-ICING 
TUBE. DRAIN. GIBX 
TUBE. DRAIN. GRBX. MAIN 
TUBE. FUEL. HYDRAULIC SUPPLY 
TUBE. FUEL . PF1. AUG 
TUBE. FUEL AUG PUMP 
TUBE. FUEL COLANT. EJECTOR 
TUBE. FUEL COOLANT 
TUBE, FUEL COOLANT RETURN 
TUBE. FUEL COOLANT. ENGINE 
TUBE. FUEL COOLANT. ENGINE 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. MAIN PUMP 
TUBE. FUEL DERICHMENT 
TUBE. FUEL DERICHMENT 
TUBE. FUEL DRAIN 
TUBE. FUEL DRAIN. COMB CHAMB 
TUBE. FUEL DRAIN. COMB CHAMB 
TUBE. FUEL DRAIN. COMP 
TUBE. FUEL DRAIN. COMP 
TUBE. FUEL DRAIN. UNIFIED 
TUBE. FUEL HYDRAULIC. PRESSURE 
TUBE. FUEL PUMP. FRONT 
TUBE. FUEL SUPPLY 
TUBE. FUEL SUPPLY 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY, AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL. AUG PUMP, OUTLET 
TUBE. FUEL. AUG. OIL COOLER 
TUBE. FUEL. HYDRAULIC PRESSURE 
TUBE. FUEL. HYDRAULIC PRESSURE 
TUBE. FUEL. HYDRAULIC PRESSURE 
TUBE. FUEL. HYDRAULIC PRESURE - . . - - -. . -. 
I vat. t u t ~ .  HiDRAui lc  PRESURE 
TUBE. FUEL. HYDRAULIC RETURN 
TUBE. FUEL. HYDRAULIC. PRESSURE 
TUBE. FUEL. HYDRAULLIC SUPPLY 
TUBE. FUEL. N2. UNIFIED CONTROL 
TUBE. FUEL. PFI. CONVERG 
TUBE. FUEL. PFSA. CONVERG 

I E  
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
E NG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG 
ENG 
ENG 
E NG 
E NG 
E NG 
E NG 
E NG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 

4062207-0 HCP3 HCP6 
4031070 HCPlO HCP6 
4044297 HCP3 L4P4 
4055490 HCP3 L4P4 . 
4054507-0 HCP3 L4P4 
4024562 HCPJ L4P4 
4030911 HCPlO HCP6 
4031049 HCP3 L4P4 
40515844 HCP10 HCP6 
4054006-0 HCPlO HCP6 
4066674-0 HCP10 HCP6 
4054351-0 HCPlO HCP6 
405404 1-0 HCPlO HCP6 
4054045-0 HCPlO HCP6 
4033197 HCP3 L4P4 
4034572 HCP3 L4P4 
4037438 HCPJ L4P4 
4045623-0 HCP3 L4P4 
4045624-0 HCP3 L4P4 
4054037-0 HCP3 L4P4 
4054047-0 HCP3 L4P4 
4032939 HCPlO HCP6 
4034199 HCP3 L4P4 
4034208 HCP3 L4P4 
4045637-0 HCPlO HCP6 
4028585 HCP3 L4P4 
4028586 HCP3 L4P4 
4029280 HCPJ L4P4 
4030708 HCP3 L4P4 
4033188 HCPlO HCP6 
4030706 HCP3 L4P4 
4067591 HCPIO HCP6 
4045663 HCP3 L4P4 
4045664 HCP3 L4P4 
4019662 HCP3 L4P4 
4019664 HCP3 L4P4 
401%66 HCPlO HCPB 
4019670 HCP3 L4P4 
4028591 HCPlO HCP6 
4028593 HCPlO HCP6 
4028595 HCP3 L4P4 
4028597 HCP3 L4P4 
4028744 HCPJ L4P4 
4028745 HCPlO HCP6 
4045657 HCP3 L4P4 
4045658 HCP3 L4P4 
4045660 HCP3 L4P4 
4045661 HCP3 L4P4 
4033900 HCPlO HCP6 
4031437 HCPlO HCP6 
4028976 HCPlO HCP6 
4028978 HCPlO HCP6 
4029278 HCP3 L4P4 
4029084 HCP3 L4P4 
4029086 HCP3 L4P4 
4033520 HCPlO HCP6 
4033094 HCPlO HCP6 
4031446 HCPlO HCPB 
4033291 HCP3 L4P4 
4028860 HCP3 L4P4 
4029056 HCP3 L4P4 



FloO ENGINE & & .AD 
I NOMENCLATURE 

TUBE. ASSY FUEL PRESSURIZING 
TUBE. AUG FUEL PUMP 
TUBE. AUG FUEL PUMP. AIR 
TUBE, CONNECTOR. ANTI-ICING 
TUBE. DRAIN. G/BX 
TUBE, DRAIN. GWBX. MAIN 
TUBE. FUEL. HYDRAULIC SUPPLY 
TUBE. FUEL. PF1. AUG 
TUBE. FUEL AUG PUMP 
TUBE. FUEL COLANT. EJECTOR 
TUBE. FUEL COOLANT 
TUBE. FUEL COOLANT RETURN 
TUBE. FUEL COOLANT. ENGINE 
TUBE. FUEL COOLANT. ENGINE 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. EVENTS 
TUBE. FUEL COOLANT. MAIN PUMP 
TUBE. FUEL DERICHMENT 
TUBE. FUEL DERICHMENT 
TUBE. FUEL DRAIN 
TUBE. FUEL DRAIN. COMB CHAMB 
TUBE. FUEL DRAIN. COMB CHAMB 
TUBE. FUEL DRAIN. COMP 
TUBE. FUEL DRAIN. COMP 
TUBE. FUEL DRAIN. UNIFIED 
TUBE. FUEL HYDRAULIC. PRESSURE 
TUBE. FUEL PUMP. FRONT 
TUBE. FUEL SUPPLY 
TUBE. FUEL SUPPLY 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL SUPPLY. AUG 
TUBE. FUEL, AUG PUMP, OUTLET 
TUBE. FUEL, AUG. OIL COOLER 
TUBE, FUEL. HYDRAULIC PRESSURE 
TUBE. FUEL. HYDRAULIC PRESSURE 
TUBE, FUEL. HYDRAULIC PRESSURE 
TUBE. FUEL. HYDRAULIC PRESURE 
TUBE, FUEL, HYDRAULIC PRESURE 
TUBE. FUEL. HYDRAULIC RETURN 
TUBE. FUEL. HYDRAULIC. PRESSURE 
TUBE. FUEL. HYDRAULLIC SUPPLY 
TUBE. FUEL. N2. UNIFIED CONTROL 
TUBE. FUEL. PFI. CONVERG 
TUBE. FUEL. PFSA. CONVERG 

ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
E NG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENQ 
ENG 
ENG 
ENG 
ENG 
ENG 

4062207-0 HCP3 HCP6 
4031070 HCPlO HCP6 
4044297 HCP3 L4P4 
4055490 HCP3 L4P4 
4054507-0 HCP3 L4P4 
4024562 HCPJ L4P4 
4030911 HCPlO HCP6 
4031049 HCP3 L4P4 
4051584-0 HCPlO HCP6 
4054006-0 HCPlO HCP6 
4066674-0 HCPlO HCPG 
4054351-0 HCPlO HCP6 
4054041-0 HCP10 HCP6 
4054045-0 HCPlO HCP6 
4033197 HCP3 L4P4 
4034572 HCP3 L4P4 
4037438 HCP3 L4P4 
4045623-0 HCP3 L4P4 
4045624-0 HCP3 L4P4 
4054037-0 HCP3 L4P4 
4054047-0 HCP3 L4P4 
4032939 HCP1O HCPG 
4034199 HCP3 L4P4 
4034208 HCP3 L4P4 
4045637-0 HCPlO HCP6 
4028585 HCP3 L4P4 
4028586 HCP3 L4P4 
4029280 HCP3 L4P4 
4030708 HCP3 L4P4 
4033188 HCPlO HCPG 
4030706 HCP3 L4P4 
4067591 HCPlO HCP6 
4045663 HCP3 L4P4 
4045664 HCP3 L4P4 
4019662 HCP3 L4P4 
4019664 HCP3 L4P4 
4019666 HCPlO HCP6 
4019670 HCP3 L4P4 
4028591 HCPlO HCP6 
4028593 HCPlO HCP6 
4028595 HCPJ L4P4 
4028597 HCP3 L4P4 
4028744 HCP3 L4P4 
4028745 HCPlO HCPG 
4045657 HCP3 L4P4 
4045658 HCP3 L4P4 
4045660 HCP3 L4P4 
4045661 HCP3 L4P4 
4033900 HCPlO HCPG 
4031437 HCPlO HCPG 
4028976 HCPlO HCP6 
4028978 HCPlO HCP6 
4029278 HCP3 L4P4 
4029084 HCP3 L4P4 
4029086 HCP3 L4P4 
4033520 HCPlO HCP6 
4033094 HCPlO HCPG 
4031446 HCPlO HCPG 
4033291 HCP3 L4P4 
4028860 HCP3 L4P4 
4029056 HCP3 L4P4 

CLEANING PROCESS 

FY94 PARTS 

1 SAUDI 

Step1 Step2 Step S~~~[UPAIIPB FIG 

FY93 PARTS FY93 
1 SAUDI #SAUDI UPA X 

FY94 PARTS 

4 , #SAUDI 

ENGINES 

UPA X 

MOWLES ENGINES MODULES ENGINES MODULES ENGINES 



FIOO ENGINE L w h  ,D 
[ NOMENCUTURE 

TUBE. FUEL. PR. N2 SENSOR 
TUBE. FUEL. PX. N2 SENSOR 
TUBE. MAIN OIL PUMP 
TUBE. NO. 5 BEARING 
TUBE. OIL COOLER BYPASS 
TUBE. OIL FILTER OUTLET 
TUBE. OIL. AIR COOLANT COOLER 
TUBE. PFI. FUEL. PRESSURIZING 
TUBE. PFI. AUG FUEL PUMP 
TUBE. PFl .  AUG FUEL PUMP 
TUBE, PF1. FUEL. OIL COOLER 
TUBE. PFlAW. HYDRAULIC 
TUBE. PFlAW. HYDRAULIC 
TUBE. PF2. FUEL PUMP 
TUBE. PF2. UNIFIED CONTROL 
TUBE. PF3. FUEL PUMP. FRONT 
TUBE. PF3. FUEL PUMP. REAR 
TUBE. PF3A. AUG FUEL PUMP 
TUBE. PF3A. AUG. FUEL PUMP 
TUBE. PFAP. FUEL PUMP. REAR 
TUBE. PFAP. FUEL PUMP. REAR 
TUBE. PFCB. FUEL 
TUBE. PFSA. AUG FUEL PUMP 
TUBE. PFSA. AUG FUEL PUMP 
TUBE. PFT. FUEL 
TUBE. PRESSURE. GIBX AND BRNG 
TUBE. PRESSURE. GIBX BRNG 
TUBE. PRESSURE. GBX BRNG 
TCIBE, PRESSURE. GRIBX BRNG 
TUBE. PRESSURE. NO 1 BRNG 
TUBE. PRESSURE. NO 2 6 3 BRNG 
TUBE. PRESSURE. NO 2 6 3 BRNG 
TUBE. PRESSURE. NO 2 6 3 BRNG 
TUBE. PRESSURE. NO 5 BRNG 
TUBE. PRESSURE. NO 5 BRNG 
TUBE. PRESSURE. OIL PUMP 
TUBE. SCAVENGE. NO 4 BRNG 
TUBE. SCAVENGE. NO 5 BRNG 
TUBE. SCAVENGE. NO 5 BRNG 
TUBE. SCAVENGE. NO 5 BRNG 
TUBE. SCAVENGE. NO. 1 BRNG 
TUBE. SCAVENGE. NO 4 BRNG 
TUBE. SCAVENGE. OIL TANK 
I UBt.  SUPPLY. FUEL MANIFOLD 
TUBE. SUPPLY. FUEL MANIFOLD 
TUBE. TRANSFER 
TUBE. TRANSFER PACKING 
TUBE. TRANSFER PACKING 
TUBE. TRANSFER PACKING 
TUBE. TRANSFER. SEAL RING 
TUBE. TRANSFER. PACKING 
TUBE. TRANSFER. PACKING 
TUBE. TRANSFER. PACKING 
TUBE. TRANSFER. PACKING -..-- ---. 
I U W C .  I KHNDTtK. DtHL KIN- 

TUBE. UNIFIED CONTROL 
TUBE. UNIFIED CONTROL 
VANES. FAN EXIT 

I E  
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENC 
ENG 
ENG 
ENG 

1- ' 9 3  PARTS 1FY94 PARTS IFY92 PARTS 1FY93 PARTS IFY94 PAP- 

4029053 HCP3 L4P4 
4033289 HCP3 L4P4 
4045639-0 HCP10 HCP6 
4038789 HCP3 L4P4 
4031284 HCP3 L4P4 
4036934 HCPlO HCP6 
4031067 HCPlO HCP6 
4031454 HCP3 L4P4 
4022238 HCPlO HCP6 
4031954 HCP3 L4P4 
4032546 HCP3 L4P4 
4029063 HCP3 L4P4 
4029181 HCP3 L4P4 
4033077 HCP3 L4P4 
4030722 HCPlO HCP6 
4033786 HCP3 L4P4 
4033079 HCP3 L4P4 
4029065 HCP3 L4P4 
4029179 HCP3 L4P4 
4029184 HCP3 L4P4 
4029188 HCP3 L4P4 
4033023 HCP3 L4P4 
4029067 HCP3 L4P4 
4029186 HCP3 L4P4 
4030878 HCP3 L4P4 
4030637 HCP3 L4P4 
4063759-0 HCP3 HCP6 
4063760-0 HCP3 HCP6 
4028351 HCP3 L4P4 
4028150 HCP3 L4P4 
4019608 HCPlO HCP6 
4024162 HCP3 L4P4 
4034531 HCPlO HCP6 
4006737 HCP3 L4P4 
40341 11 HCPlO HCP6 
4057614-0 HCP3 L4P4 
4036002 HCPlO HCP6 
4034670 HCPlO HCP6 
4036004 HCPlO HCP6 
4038146 HCPlO HCP6 
4045622-0 HCP10 HCP6 
4045621-0 HCP10 HCP6 
4045607-7 HCPlO HCP6 
4031425 HCP3 L4P4 
4045631-0 HCP3 L4P4 
4044146 HCP6 
4030725 HCPlO HCP6 
4036469 HCP6 
4058006 HCP6 
4011496 HCP2 
4011408 HCP3 L4P4 
4017861 HCPlO HCP6 
4028379 HCPlO HCP6 
4028381 HCPlO HCP6 
602Ex "CPj i4P4 

40417544 HCP3 L4P4 



F l O O  ENGINE L W .D 
( NOMENCLATURE 

TUBE. FUEL. PR. N2 SENSOR 
TUBE. FUEL. PX. N2 SENSOR 
TUBE. MAIN OIL PUMP 
TUBE. NO. 5 BEARING. 
TUBE. OIL COOLER BYPASS 
TUBE. OIL FILTER OUTLET 
TUBE. OIL. AIR COOLANT COOLER 
TUBE, PF1. FUEL. PRESSURIZING 
TUBE, PF1. AUG FUEL PUMP 
TUBE. PF1. AUG FUEL PUMP 
TUBE. PFI. FUEL. OIL COOLER 
TUBE, PFlAW. HYDRAULIC 
TUBE. PFIAW. HYDRAULIC 
TUBE. PF2. FUEL PUMP 
TUBE. PF2. UNIFIED CONTROL 
TUBE. PF3. FUEL PUMP. FRONT 
TUBE. PF3. FUEL PUMP. REAR 
TUBE. PF3A. AUG FUEL PUMP 
TUBE. PF3A. AUG. FUEL PUMP 
TUBE. PFAP. FUEL PUMP. REAR 
TUBE. PFAP. FUEL PUMP. REAR 
TUBE. PFCB. FUEL 
TUBE. PFSA. AUG FUEL PUMP 
TUBE. PFSA. AUG FUEL PUMP 
TUBE. PFT. FUEL 
TUBE. PRESSURE. GWX AND BRNG 
TUBE. PRESSURE. GlBX BRNG 
TUBE. PRESSURE. GlBX BRNG 
TUBE. PRESSURE. GRBX BRNG 
TUBE. PRESSURE. NO 1 BRNG 
TUBE. PRESSURE. NO 2 6 3 BRNG 
TUBE. PRESSURE. NO 2 6 3 BRNG 
TUBE. PRESSURE. NO 2 6 3 BRNG 
TUBE. PRESSURE. NO 5 BRNG 
TUBE. PRESSURE. NO. 5 BRNG 
TUBE. PRESSURE. OIL PUMP 
TUBE. SCAVENGE. NO 4 BRNG 
TUBE. SCAVENGE. NO 5 BRNG 
TUBE. SCAVENGE. NO 5 BRNG 
TUBE. SCAVENGE. NO 5 BRNG 
TUBE. SCAVENGE. NO. 1 BRNG 
TUBE. SCAVENGE. NO. 4 BRNG 
TUBE. SCAVENGE. OIL TANK 
TUBE. SUPPLY. FUEL MANIFOLD 
TUBE. SUPPLY. FUEL MANIFOLD 
TUBE. TRANSFER 
TUBE. TRANSFER PACKING 
TUBE. TRANSFER PACKING 
TUBE. TRANSFER PACKING 
TUBE. TRANSFER. SEAL RING 
TUBE. TRANSFER. PACKING 
TUBE. TRANSFER. PACKING 
TUBE. TRANSFER. PACKING 
TUBE. TRANSFER. PACKING - . . - - - - . . . - - - - 
I vat. I K A N S ~ ~ K .  S ~ A L  RING 
TUBE. UNIFIED CONTROL 
TUBE. UNIFIED CONTROL 
VANES. FAN EXIT 

l.25 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
E NG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
ENG 
t N G  
ENG 
ENG 
ENG 

4029053 HCPJ L4P4 
4033289 HCP3 L4P4 
4045639-0 HCPlO HCP6 
4038789 HCP3 L4P4 
4031284 HCP3 L4P4 
4036934 HCPlO HCP6 
4031067 HCPlO HCP6 
4031454 HCP3 L4P4 
4022238 HCPlO HCP6 
4031954 HCP3 L4P4 
4032546 HCP3 L4P4 
4029063 HCP3 L4P4 
4029181 HCP3 L4P4 
4033077 HCPJ L4P4 
4030722 HCPlO HCP6 
4033786 HCPJ L4P4 
4033079 HCP3 L4P4 
4029065 HCP3 L4P4 
4029179 HCP3 L4P4 
4029184 HCP3 L4P4 
4029188 HCPJ L4P4 
4033023 HCP3 L4P4 
4029067 HCPJ L4P4 
4029186 HCP3 L4P4 
4030878 HCPJ L4P4 
4030637 HCP3 L4P4 
4063759-0 HCP3 HCP6 
4063760-0 HCP3 HCP6 
4028351 HCPJ L4P4 
4028150 HCP3 L4P4 
4019608 HCPIO HCP6 
4024162 HCP3 L4P4 
4034531 HCPlO HCP6 
4006737 HCP3 L4P4 
403411 1 . HCPIO HCP6 
4057614-0 HCP3 L4P4 
4036002 HCPlO HCP6 
4034670 HCPlO HCP6 
4036004 HCPlO HCP6 
4038146 HCPIO HCP6 
4045622-0 HCPIO HCP6 
4045621-0 HCPlO HCP6 
4045607-7 HCP10 HCP6 
4031425 HCP3 L4P4 
4045631-0 HCPJ L4P4 
4044146 HCP6 
4030725 HCPlO HCP6 
4036469 HCP6 
4058006 HCP6 
4011496 HCPZ 
4011408 HCP3 L4P4 
4017861 HCPIO HCP6 
4028379 HCPlO HCP6 
4028381 HCPlO HCP6 
4020636 HCP3 L4P4 
4041 754-0 HCP3 L4P4 
4054049-0 HCPJ L4P4 

FY93 ' 
CLEANING PROCESS #SAUDI 

FY94 PARTS 

#SAUDI 

FY93 PARTS 

Step1 Step2 Step S ~ ~ ~ ~ U P A ~ I P B  FIG ENGINES EkblNES 

UPA X 
FY94 PARTS 

#SAUDI #SAUDI UPA X UPA X 

ENGINES MODULES MODULES ENGINES MODULES MODULES 
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( 5 )  R e f e r e n c e s  :o S:,-:r:ing F i g -  
u r e s  o r  I n d e x e s .  L3en a?,-:-:able, r e f -  
e r e n c e  i s  made t o  ocher  L-  . ? s  o r  f i g -  
u r e s  f o r  inforrnazion on L: . p a r t s  o r  
nex t  h i g h e r  a s s e m b l i e s .  

-. g .  Q c a n z i t v  C o l c ~ r :  0: : -ne  n w b e r  
i n  t h e  Qn column i s  t h e  - q u a n t i t y  
of t h e  1is:ed p a r t  r e q u i r  . .. i t s 
i m e d i a c e  assembly .  0~5 .e :  r r i e s  t h a t  
nay appear  i n  t h e  qca7.c:: - * ~ n n  a r e :  

(1) XEF: 1nl ica:es  ~ t t h e  
l i s t i n g  of t h e  p a r e  o r  2s: 7 . 5 1 ~  i s  
re?eszed  and t h a t  r e f e r e r . .  s h o u l d  be 
made t o  i c s  p r e v i o u s  l i s r  -.; i n  t h e  MPL 
f o r  t h e  q u a n t i r y .  

( 2 )  $2: A! (As ?.ec.:irea) i s  used  
vhen t h e  q u a n t i t y  o r  se1ec; lon c a n n o t  be 
& c c u r a t e l y  s p e c i f i e d  f o r  i z t c s  such  a s  
l o c k w i r e ,  a d h e s i v e ,  s h i m s .  z ? a c e r s ,  o r  
r e p a i r  par:s. 

( 3 )  RPL: P a r t  nay 'L- r e p l a c e d  by 
Ie:: conf i g u r a t i o r . .  See z'-ange - .2cuner.: vhen a ? p l i c a 5 l e .  

) R7L: Par: i s  r .;a:?& ( o r  
modi:!iel) and r e i d e z z i f i e -  -, nev p a r t .  

( 5 )  DSC: Par: i s  I < .  l s n c i n u e d ;  
c l d  .2ar: i s  no lo r . se r  use:  i 2 r  t h i s  
~ ; p l  i c a c i o n .  

(6) i Al:zrna:e _ : z ;  may be 
c s e d  iz:ercha3geably v i r -  .-.?r c - r r e n r  
p a r t  of t h e  s;ne i r . l e s  7 . .  

( 7 )  7'". . Qll p ~ r z r  t e  u s e d  
c-~il :he s u p p l y  i s  ex5z-: 3 - t h e n  use  
ner; ? a r c s .  

h .  L'se On C<rlumn. BI e a k d o ~ n s  o f  t v o  
o r  more s i m i l ~ r  assemb1:es  i n  t h e  s a z e  
f i g u r , ?  a r e  r : b e t i c a l :  y coded i n  t n e  

Use 0.n colt, - : indica1:e s p e c i f i c  d e -  
t a i l  p a r t s  - .  .:a:ion. The l e c t e r  cod's 
means t h a c  :- ..- ,>e o f  t l ~ a :  p a r t i c u l a r  
p a r t  i s  lilr : ., t o  a  s p c : c i f i c  assembly .  
The assemb?: . -de  a p p l i t ! ~  o n l y  t o  t h e  
l i s c  i n  whl:. 1: a p p e a r . ; .  The absence  
o f  a  1e::er ::is i n  t h e  Lse On c o l ~ ~ n  
means t h a r  i p a r t  may be used  on 211 
:he assernbl: i: covered  .n :he b reak lo- -n .  
For e x a n p l e .  

CC. LSSOR ROTOR ;r.SSY 

A - 9 6  . ilS30 
B - 9 6  - .j?G32 
B L P X  - y55D Oh' AL - ASSS.U.BLIES 

i .  Source Y ~ i n t e n a n c ?  2-6 Recover -  
a b i l i t v  CoCt ' S M R ) .  T ~ i s  manual con-  

. . t a i n s  Join:  - - l c a r y  S e r v i c e  Uniform SXR 
Codes o n l y .  : + f i n i t i o n ;  o f  :nese S5.3 
codes a r e  a v a i l a b l e  i n  rO 0 0 - 2 5 - 1 9 5 .  

j . Hov TT- J:nd a  Par:  I?. The ? fa iz ten l  
a r c e  P a r z s  R e f e r  :o f i g u r e  1-1 
f o r  i n s t r u c :  . on how t o  f i n d  a  p a r t  
number uhe: 1.. p a r t  nunber  i s  n o t  kxovn 
o r  i f  t h e  p c -  number i s  kZc.-n. 

. . k .  R e l a r l - :  :?.:D Of %?.:;ls. T h i s  
i l lur ; : ra=ed . ::s break5a--T i s  used  I n  
con j  uncrio:. r -  rne  p r s c e c - r e s  d e c a l l e d  
i n  TO 2 5 - 1 ' ' : . _  2:erhaul :r .s=ruccior.s  
and YO 25-:- . F i e l d  % i z = e n a n c e  
InscruceFo:.- 

. . 1, Sew Cr-- --::sea Par: ?:--bers. An R 
i n  che ief:- :.-:.2 margin i:.clcazes a  neu 
o r  chznged l l 7 . t .  







56 ENGINE & NORKLOAD 
I O M E N C L A T U R E  I MO I PIN /BASE M 

I CLEANING PROCESS ;M 

i s t e p ?  s1.D~ S t e n 3  s t e p  - :?I b - 
UPA I - - 1 I P B  F IG 

8 I 
r 

c o n t r o l  I,.. 

IWLATILW BLANr(E7 
;Q *' "'Wi BLANKET 

' B M K n  
B W K n  

A c c  m 3 U . 1 m 1  
A c c  w3U.1m1 
ACC W M 3 W l  I021 
A c t  e M W 4 6 P 0 3  1011 
ACC DM-1 
ACC H G W S 7 W 1  

HCP6 
K P 6  
lem 
H C W  
L4P1 nCP6 
L4P l  ncw 
L I P 1  K W  
L4P1 nCP6 
L 4 P l  UCP6 
L4P1 l e P 6  
LIPI nCP6 
L4P1 nCP6 
L4P1 HCP6 
K P l  
K P 1  
K P l  
K P 6  
l+cm 
HCP1 
MCP1 
n c P 1  
K P l  
*P I  
HCP1 
L4P1 UCP6 
L I P 1  nCP6 
L4P l  nCP6 
HCPl  
K P l O  nCP6 
UCP20 HCP6 
K P 2 0  nCP6 
L~PI  ncp: 
K P ~  n c p e  

VIS D l  
VIS 0 1  
VIS D l  
VIS D l  
VIS 
VIS 
VIS 
VIS 
VIS 
n s  
VIS 
VIS 
VIS 
MEPNC 
M E W  
M E W  

$RACKET 
2rucun 
1RACKR 
3RACKET 
3RACKET 
BRACKET 
BRACKET 
M E  OIL SCAV C SUM 
M E  LLJBE U D  SUMPS 
N B E U R  WLT FOELUEADER 
INSULATION BW4KET 
INSULATlON B S ' * K F r  
WUE NR VENT C,DP.MT 
N B E U R - B O T  R 
UYFLDNR BOT . E n  
N B R  R N  OIL !;ENSOR 
N I L  FI RETRN OILSENS 
UYFLD AIR-RT t 1 
BRACKET 

A M  
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
A M  
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
ACC 
A c c  
Acc 
ACC 

VIS D l  
VIS D l  
MEPNC 
M E W  
MEPNC 
MEPNC 
MEPNC 
MEPNC 
VIS 
VIS 
VIS 
MEPNC 
VIS 
VIS 
WC BYP 
VIS 
WC BYP 

. - 
BRACKR 
BRACKR 
M S E  OIL SCAV IRMP.FILTERI 
T I T U i I W  WROIYARE 
MRDWARE STEEL 
5fRIPPING W R  W A R E  
R I f f i l D  LINES 
N R B  MID F W I E  UROWR 

VARIABLE 
VARIABLE 
VARIABLE 
V A R N L E  
VARIABLE 

*OVSING W M P  
PRACKET 
BRACKEl 
BRACKR 
BRACKR 
BRACKET 
BRACKR 
MANIFOLD OIL IN.  

COMP llORO72GO2 
COMP 4P32265101B 

L IP2  
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
ncm 
L I P 1  
L 4 P l  
L4P1 
L4P1 
L4P1 
L4P1 
L I P 1  
L4P1 
L I P l  
L I P l  
L I P l  
n c P 1  
K P l  
n C W  
L4P4 
L4P4 
L4Pl 
L I P 2  
L IP2  
L I P 1  
nCP4 
UCP4 
L4P l  
L4P3 
L IP3  
L4P3 
L4P3 
L.PI 
L IP2  
L I P 2  
L4P1 
L I P 1  
L I P 1  
L4Pl 
L4Pl  
L4P1 
L4Pl 
L4P l  
L IP1  
L4P1 
L4P1 
L IP1  
L4P3 
L IP3  
L4P3 
L4P3 
ncP6 
K W  
L IP3  
L1P3 
L4P3 
L4P3 
L4P3 
L IP3  
L4P3 
L4P3 
L IP3  
L4P3 
L4P3 
L 4 n  
L4P3 
L4P3 
L4P3 
L4P3 
L IP3  
L4P3 
L4P3 
L4P3 
L4P3 

n c P 6  
n c p e  
HC PE 
n c  PC 
HCPL 
HCP€ 
UCPC 
HCPL 
HCPC 

VIS 
VIS 
VIS 
VIS 
VIS 
VIS 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPd 
K P 6  
HCP6 
n c P 6  
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
f PI 
FPI 
FPI 
VIS 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
FPI 
BYP 
BYP 
BYP 
BYP 
VIS 
VIS 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 
BYP 

COMP 4P32267.101B 
COMP 4P3226t- l l lA 
COMP 4P32XB101B 
COMP 4P331161011) 
COMP 4P33227.101A 

,COMPRESSOR REUI  COMP EWD758G02 - - ~  - 

N B E  SEAL DFAI).. COMPRESSOR R U R  COMP IWD759GOl  
N B E  SCIVEMGE COMP REAR I M E  COMD 8WD7MYiD1 
TUBE IUPWGE4EM COMPRESSOR REAR COUP 606D77lG01 nc PC 

ncm e p i c  
n c P 6  BPlA 
HCP6 B P l L  
HCP6 BU1A 
HCPE BPI* 
K P O  BPlA 
HCP6 BP1A 

COmECTlON L M I  IGV 
C O r r A S s Y  ST; 1 
c a w  USY n; 2 
C o w  ASSY S t G  3 
C o w * S Z Y S l G 4  
C D H  U S Y  STG 5 

55YSTG6 
' b CIllDE BRT 
JB TIE 

, R IM,  

COMP B o 5 l W G 0 2  
COMP 00fi1wsGol 
COUP DO51-2 
COMP ooamwGo2 
COMP 5 l o x 4 2 E m 1  
COMP 5 1 0 ~ 1  
COMP O l o ~ o m l  
COHP 9103M31Wl  
COMP B l03M55W1 
COMP D l D Y I I M W l  
COMP 910lM57PO7 
COMP 910YIIMCOL) 

Lr-n S1MP V E W  
W C T  YEW RSULAYED COMP 
S W O L  COMP POTOR - . - . -~ 
SPOOL S t G  11.13 
SPOOL STG 14.16 ' - REAT 
NVI U S Y  SELF-LOCK 
HJI ASSY SELF-LOCI 
W U S Y  SELF-LOCI 
WSH ROD 
R19( ROD 
SURWDSTG > '  
ARM AcTG L C E R  
ARM ACTG LF lER 
ARM ACTG LPJER 
ARM U T G  LEJER 
StWG R n A 1 N I . S  

C W P ,  CUB 1 lE 
SUPPORT R h G  S1516  

NJT S P W E I  
M@3+7 VANE ACTG 
RING SEAL 
SUR W D  IGV 
H J I S E U U  

COMP 5 1 4 3 W l G 0 1  
COMP 9 1 4 M 3 G O 1  
COMP P l * W I W l  
COMP W O 7 W 3 W 2  
COMP WO7W3PO3 
COMP - X d 2  
COMP W33M14G14 
C M P  0633M14G10 
COMP W 3 W l L w X s  
COUP 063Y loc .03  
CaUP W ~ S P O l I P 0 2  
COMP W64LUWm3 
COUP B644MO7GO1 
C W P  B 6 4 a u 3 m  . .. 
COMP %44M48PO3 
COMP B645M21m1 
C W P  D 6 4 w 6 7 G w  nC% BPI. 

nCPI  
v l e  
VIE 
VlB 
YIB 
v l e  
VIB 
VIB 
VIB n c P 6  
VIB HCP6 
VIB HCP6 
VIB n c P 6  

C W P  eMYl lPwrJ4 . . .  
COMP W e M 5 O P o l  
COUP W64w1POS 
COUP W 6 4 w 1 P D 6  
COMP D 6 4 W 1 R 0 6  

SDACER VAN: COMP STG 566 
SPACER VANE 
SPACER VANE 
B W E  STG 14 

COMP D 6 4 W 3 P O 8  
COMP WL3U.OP15 

B U D E  S t G  14 
B W E  STG 14 
E W E  STG 14 
COMPRSSR INLET STAT AIR 5% 

COMP ~ 5 2 h U 5 ~ 1 6  
COMP 0 6 5 2 U 1 5 4 7  
COUP D(I5ZW4DP18 
COMP WY*03G03 

*3 BRG S t A l  OIL S€U 
B W E  n G  1 
B V 9 E  STG 1 

VIB HCP6 
VIB HCP6 
V10 HCP6 
V18 UCP6 
VIB HCP6 
V10 HCP6 
VIB HCP6 
VIB HCP6 
VIB UCP6 
VIB HCP6 
VIB HCP6 
VIB n c P 6  
VIE UCP6 
VIB HCP6 
VIB HCP6 
VIB HCP6 
VIE HCP6 
VIB HCPF 
VIB H C W  
VIB nCP6 
V18 HCP6 

COUP r n 5 4 h U ~ P 1 0  
COMP W Y L Y l P l Q  
COMP mw+ntprn 
COUP W Y W l P 1 9  
COMP 0654hUlP30 
COMP W Y U ( l P 3 1  
COMP W54hU2PM 
COMP W54hU3P17 
COMP ~ 5 4 ~ 4 3 ~ x 1  
COMP W54hU3P26 
COMP W54M43P17 
COMP W54Mb4P14 
COMP W Y W 4 P 1 7  
COUP W Y Y 1 4 P 2 0  
COMP W54M45P17 
COMP 8654M45PlD 
C M P  W-SPlO 
COUP -5P11 
cOMP WYLYED17 
COUP W Y l u E P 1 8  

BLADE STG 1 
B W E  S t G  I 
B U D E  STG ll 
BWE nt 11 

I E  STGII 
S t G  I1 

S1G 10 
STG I0 

dE STG 10 
B W E  STG I 0  
BLADE LOCI. S t G  11 
B W E  STG 11 
BLADE S I C  11 
BLADE STG 12 
B W E  S t G  12 
BLADE S7G 12 
BLADE S7G 1 1  
BLADE STG 13 
BLADE STG 13 



CLEANING PROCESS ?; 
1 mo i PIN IBASE M S ~ C D ~  SIIC~ SICD~ S t e p  

7 5 6  ENGINE SL W O R K L O A 3  

N 0 U E N t L A " U R E  

,1135 - 
UPA - 

7: 

€2 

1 c 
10 

6: 
36 

1 
1 
1 

1b 

19 
?5  

2 
7 6 
1P 
2 

15 
33 
2 

1L 
1 
1 

36 

2 
16 
1 
1 
7 

1 

1 
2 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 

80 
80 
8L 
e8 
110 

1 
1 
1 
1 
1 
1 
7 

1 
1 
1 
1 
1 
1 

16 
16 
16 
34 
71 
1 
1 

32 
1 
1 

36 
36 
78 
1 
1 

4C 
46 
50 
56 
64 
70 
1 
1 

72 
1 
1 

1 
1 
1 
1 
3 
1 

36 
1 

AC'UA. -- 
IJPA -- 

10 
62 

10 
10 

t: 
26 

1 
1 

1 G 
2 
15 
31 

1 6 
1 P 
2 
2 
15 
3: 
2 
2 
16 
1 
1 

36 
2 
2 
16 
1 
1 
1 
2 
2 

2 
1 

2 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 

80 
80 
88 
88 
110 

1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

16 
16 
16 
34 
78 
1 
1 

3 1  
1 
1 

36 
36 
76 
1 
1 

40 
46 
50 
58 
64 
70 
1 
1 

72 
1 
1 

EX* 
1 
1 

RPL 
3 
1 

36 
1 

R W K  

I P B  FIG - 
51.100 
51.101 
$1.13' 
51.132 
51.133 
51.134 
51.142 
$1.141 
51-140 
51.139 
51.4 
51-23 
51.7 
16077 
L1.78 
51.10 
51.20 
51.21 
51.26 
51.27 
51.28 
51-29 
51-33 
51.34 
51.35 
51.36 
51-40 
5141 
51-42 
57-43 
51.113 
51.113 
51-47 
51-40 
51-49 
51.50 
51-7 
51.7 
51-9 
52-06 
51-66 
52-66 
52.66 
52-66 
51-66 
52.66 
52.X) 
4927 
4,34 
5 0 2  
4BO5 
4P30 
5317 
5318 
4 s 1 w  
4,101 
57.20 
51-8 
4L74 
5 3 0  
5310 
5311 
5312 
5313 
51-3 
51.3 
52-66 
51.153 
61-9 
61.5 
81.13 
4670 
4P03 
51.116 
57-3 
51.165 
51.165 
61.21 
61-27 
61.Z 
52.10 
52-W 
52-60 
52.60 
52.54 
52.54 
52.58 
51.1 
51-11 
52-61 
52-61 
52-61 
52.12 
52.35 
57-45 
52.56 
52-56 
51.57 
52.57 
52.57 
52.50 
52-50 
52-50 

4030 
44-10 
dB23 
r e 7  
40121 
38-4 
3b 2P 
3553 
35.53 

1 - 
i l n s o e c ~  I C o n t r o l  I ~ M  - 

COUP -8PlB L4P3 
L4P3 
L IP3 
L IP3 
L4P3 
L IP3 
LOPI 
L IP1 
L IP1 
L4P3 
L4P3 
L IP1 
L IP3 
L4P3 
L IP3 
L IP3 
L4P3 
L4P3 
L IP3 
L4P3 
L4P3 
L IP3 
L4P3 
L IP3 
L IP3 
L4P3 
1.P) 
LIP3 
L4P3 
L4P3 
L4Pl 
L4Pl 
L4P3 
L4P3 
L4P3 
L IP3 
K P 6  
L4P3 
L4Pl 
L4Pl 
L4Pl 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4Pl 
L IP1 
L4Pl 
L IP1 
K P 4  
HCP7 
UCP7 
L3P2 
L3P2 
ncn 
L6P2 
L4P1 
VIBR 
VlBR 
VIBR 
VIBR 
VlBR 
K P 6  
L4P3 
K P 6  
L1P3 
L l P 2  
L1P2 
L l P l  
L4Pl 
L4P1 
L IP1 
L4Pl 
L IP3 
L IP3 
L IP2 
L1Pl  
L1P2 
L IP3 
LIP3 
L4P3 
L I P )  
L IP3 
L IP3 
L4P3 
L4P3 
LIP3 
L4P3 
L4P3 
L4P3 
L4P3 
L4P3 
L4P3 
LIP3 
L4P3 
L4P3 
L4P3 
L4P3 
L4P3 
L4P3 
L4P3 

VIB K P 6  
VIB K P 6  
VlB PCP6 
VIB W W  
VIE K P 6  
VIB K P 6  
VIB ncw 
VIB ncP6 
VIB K P 6  
VIB ncw 
VIB L7P6 HCP6 
K P l  
BP2 
B P l  
BP2 
VIB HCP8 
VIB HCP6 
VIB K P 6  
VIB HCP6 
VIB K P 6  
VIB W P 6  
VIB ncP6 
VIB K P 8  
VIB ncP6 
VIB W P 6  
VIB K P 6  
VIB HCP6 
VIB HCP6 
VIB HCP6 
VIB MCP6 
K P 1  
K P 1  
VIB HCP6 
VIB HCP6 
VIB HCP6 
VIS HCP6 

B Y  12727A 
BYP 12727A 
BYP 12727A 
BYP 12717A 
BYP 12727A 
BYP 12727A 
BVP 127274 
B Y  12727A 
BYP 12727A 
BYP 12727A 
EYP 12727A 
VIS 12727A 
HPlSMLBT 12727A 
HPISMLBT 107MA 
n P ( w L B T  1 2 7 2 7 ~  
BYP 12727A 
BVP 12727A 
B Y  12727A 
BYP 12727A 
BYP 12727A 
BYP 12727A 
BYP 12727A 
BYP 12727A 
BYP 12727A 
BYP 12727A 
B Y  12727A 
BYP 12727A 
BYP 12727A 
BYP 12727A 
BYP 12727A 
UPISMLBT 0 0 1 7 Y  
l4PlWLBT 12727A 
BYP 11727A 
BYP 12727A 
BYP 12727A 
BYP 12727A 
HP(SMLBT 00226A 
HPlSMLBT 1271M 
FPI 12737A 
FPI 10214A 
FPI 10214A 
FPI 1oz i rA  
FPI 10214A 
FPI 10214A 
FPI 10214A 
FPI 10214A 
FPI 10214A 
VIS 14939A 
VIS 1493OA 
VIS 14939A 
V1S 1403DA 
FPI 10OPM 
FPI 1 W d l A  
FPI 1Wd1A 
VIS 14930A 
VIS 1403OA 
FPI 1021% 
FPI 12727A 
VIS 1403OA 
D21 1W81A 
D21 1 W l A  
D21 1W81A 
D21 1W8lA 
D21 1 W l A  
HPISMLBT 0922% 
n p ( w L B T  1 2 7 2 7 ~  
M W O M  10214A 
nPcwLBT 1 2 x 7 ~  
FPI 12723A 
FPI 1 2 7 2 Y  
FPI 1 2 7 2 Y  
VlS 14939A 
VIS 14939A 
VIS 12727A 
FPI 1021M 
FPI 124664 
FPI 12727A 
FPI 1 2 7 2 U  
FPI 1 2 7 2 Y  
FPI 1272% 
FPI 10214A 
FPI 10214A 
FPI 10214A 
FPI 10214A 
FPI 10114A 
FPI 10214A 
FPI 10214A 
BYP 12727A 
FPI 10214A 
FPI 10114A 
FPI 10214A 
FPI 10214A 
FPI 10214A 
FPI 10214A 
FPI 10214A 
FPI 10214A 
FPI 102144 
FPI 10214A 
FPI lO214A 
FPI 10214A 
FPI ro:?r* 
FPI 10214A 
FPI 10214A 

COUP W W 6 P X )  
COMP c854M47Plo .- 15 

.15  
G 15 

BLI*L STG 15 
BLADE STG 16 
BLADE n c  1s 
B W E  STG 16 
B W E  STG 18 
BL4DE STG 2 

.. -.- 
COMP W54M47PIO 
XIMP DO54Mi7P41 
C o w '  W & P X I  
COUP W54W8P21 
COUP -8P27 
COUP W 5 4 W I P Y  
COUP m5w5ePW 
COUP WswE1GcU 
COUP Da5mM4PW 

BLADE LOCK. LUG I BAL a75 
DlSC STG 1 
DISK STG 10 CtMP ROT 

- -  - ~ - ~  ~ ~ 

COUP w-P(Y 
C M P  W W B W 7  
COMP D 6 6 1 W 1 7  
COUP OW1IUDPl8 
COUP e W l W l 0  

DlSC STG 10 
BLADE STG 3 
B W E  S G  3 
BLADE STG 3 
BLADE STG 4 
BLADE STG 4 

COMP W1M51P17 
COUP D661M51P18 
COUP W 1 M 5 l P 1 9  n c  6 

BLADE STG . 
BLADE STG 5 

COUP WBlLU1 P20 
COUP W l M 5 2 P 1 7  
COUP W61M52P18 
COMP D661M52PlB 
COUP W61M52P20 
COUP W I l M a o P t 7  
COUP D661MDP18 
COUP D66lMOPlO 

B W E  STG 5 
BLADE S l G  5 
BLADE STG 5 
L I M E  STG 8 
BLADE STG 6 
6GDE STG 6 
BLADE STG 6 
M K T  COUPR 9070R AIR 

CAP e W l M D P I O  
COUP e W 1 M 7 1 w 6  
COUP D801M71W7 
COUP D80lM75P13 
COUP D661M75P14 
COUP W81M75Pl5 

h h T  AIR 
BLADE STG 7 
BLADE STG 7 
BLADE STG 7 
e m E  STG 7 
COMP DISK STG 1 
ZUD STG COMI' ROTOR DISK 
ADAWER STG 1 
RMC SEW ITG a 
RING S E W  IbiV 
RING S E W  !TG 1 
RING S E W  ?TG 2 

COUP W61M75P16 
COUP e W 1 U d 2 W  
COMP W61Ub2G33 
COUP w 1 M 8 5 w 7  
COUP WB2M41G23 
COUP W62W41G24 
COMP D662WlG25 
COMP -1G26 

B P I  
K P 1  
K P 6  BPlA 
K P 6  BPlA 
HCP6 BPlA 
W P 6  BPlA 
K P 6  BPlA 
ncP6 BPIA 
UCP6 BPlA 
HCP6 BPlA 
HCP6 
K P 6  
K P 6  
UCP6 

RING S E W  ! l G  3 
RING S E W  ! TG 4 
RING S E W  : l G  5 

- -  - ~ - -  ..~ 
COUP eW2M41G27 
COUP D662M4lG26 
COUP D662W41Grn 

W R W D  STG I ' 
BRACKR 
BRACKET FLHZ STATR 
BRACKET 
Ba ' - l rm 

C N l  TOR 
5R U>PER 
kR LOWER 

~- - -  

COUP - 2 w 2  
COUP ~ S M W W l  
COUD -3Wl 
COUP eeMMox.03 
COUP D672M18CiOl 
COMP W73M6BW1 
COMP 0 6 7 w 6 3 W 3  
COUP 6 6 7 w 3 f w  
COUP W 7 M U l W I  
COMP 067MUx.01 PANEL 

DUCT Mrn 
RnUNER RlhG 
BRACKR , 
VWE STG 1 1  
VWE STG 13 
VWE STG 14 
VANE STG 15 
VWE STG 16 
CDMP DISK 5 ' G  1 
DlSC STG 1 
CCSE CSSV ' 
S E U  ROTAIRIMATCHED LSSY) 
S E U  nm W E R  
SML nm w r E R  
WPDORT 
BRACKET 
B%-KEl 
BUIPER M I R G  

CDUP ~ L W l  ~ ~ - ~ - -  . . 
COUP W K l W 3 W 1  
COUP DM2Mo1Wl  
COMP O M M O W 1  
COUP D 6 a Y l O W 1  
COUP W 1 1 P 0 7  
COUP D M Y 1 3 W 7  
COUP -(4m5 
COUP D66WOP04 
COUP eMsASoP(Y 
COMP O M M E G l 2  
COUP W M M K 1 8  
COMP D6a7M54GcU 
COMP OM7M55CM 
COUP OM7UOIG12 
COUP B w 2 M 7 1 w 1  
COUP WDa47e001 
CCWP DeOYI(JP02 
COUP W D M O P W  
COUP W O M 6 W l  
COUP W D w 6 w 2  

ncP6 
ncP6 
K P l  
K P 6  
HCPE 
K P 6  BP2 OPT 

nJBE LSSY E .BOW 
S E U  AIR Y €,RG ROTOR VEt.7 
S E U  ROT AIR VENf 
WIELD THERIULIA) 
WIELD W E R W  
MSFLE AIR 
VWE IGV 
VWE STG 10 
VWE STG 10 
VWE STG 10 
VWE nt 6 
VANE STG 8 
VWE STG 8 
BLADE n G  1 
VWE STG 1 
VANE STG 11 
VWE STG 11 
VANE STG 11 
VANE STG 2 
VWE STG 3 
VWE STG 4 

VWE STG 5 

COUP W O M 7 W l  
COUP w 0 7 m 7 w i  
C M P  W D 7 W 8 W l  
COUP K W l W 7  VIB ncP6 

VIB HCW 
VIB ncP6 
VlB K P 6  
VIB HCP6 
VIB K P 6  
VIB K P 6  
WB ~ 7 ~ 6  ncP6 
VIB K P 6  
VIB K P 6  
VIB HCW 
VIB K P 6  
VIB HCP6 
VIB ncP6 
VIB HCP6 
VIS ncP6 
VIB ncP6 
VIB HCP6 
VIB ncP6 
VIB K P 6  
VIB HCP6 
VIB ncP6 
VIB HCP6 

COUP KWlP15 
C M P  KMlP1D 
COUP U U l P X I  
CDUP K1LlDwz - ~- 
CAP K10BW3 
COMP K1OOQD( 
COMP K15DPM 
COUP K l72W3 
COUP K182W7 
COUP K182P11 
COUP K182P12 
COMP U 0 2 W 3  
COUP UOOPO2 
COUP K403W1 
COUP U(Yw1 
COMP K M M W l  
COUP K77DPlS 
COUP UnOP10 
COMP K770P20 
COUP W P 1 7  
COUP K O W l D  
COMP KDMPXI 

VWE n G  6 
v.-= STG 7 

-G 7 
; 7 
2 B 

. lGB 
V s - r  STG 0 

83 BRG MSG 
SXK7 LSSY TRANSFER GE4RS3X 
n OIL s w  SUPT 
ADAPTER CSSY AIRIDIL 
PLATE 
STG 2 FAN S'ATOR 
in STG an ER VANE 
1N.R PRO61 ASSY PRESSJRE 
PRO9E TOTLL INLE: 

FAN 
FAN 
F W  
F f f l  
FAN 
FAN 
F W  
F W  
F W  

FPI 1021% 
FPI 1 3 5 4 Y  
FPI 1021ZA 
FPI 10273L. 
VIS 1493OA 
nwls r o 7 m ~  
FPI WtWA 
FPI l M S %  
FPI 1229% 









CLEANING PROCESS I= 

' P I N  IBASE M l S t e P 1  S t e p 2  S l e p 3  Step UPA 

- 
no - 

, I  I n s p e c t  I Control 

FPI 1493BA 
FPI 1493BA 
FPI 1 4 9 3 M  
FPI 1OOLOA 
FPI 1 0 1 1 M  
FPI 10101A 
FPI 1493OA 
FPI G52I7A 
FPI 05227A 
FPI 052% 
FPI O522M 
FPI 1493PA 
FPI 1 2 7 2 U  
FPI 10217A 

7 5 6  E N G I N E  I W O R K L O A D  

N O M E N C L A ' I U R E  
- 

I M O  - 
HPT 
clPT 
M 
M 
UP1 
HPT 
C(PT 

UPT 
UPT 
nm 
HPT 
Uf'T 
Uf'T 
M 
HPT 
un  
HPT 
UPT 
nm 

LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
L P l  
LPT 
LPT 
LPT 
LP? 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
L PT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
L P l  
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LF7 
L P l  
LPT 
LP? 
LPT 
LPT 
LPT 
L P l  
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
L P l  
LPT 
L P l  
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
L P i  

L4P l  
L4P l  
L1P2 
L1P3 
L I P 3  
L1P3 
L I P 1  
L IP3  
L IP3  
L1P3 
L1P3 
L l P l  
L IP2  
L IP2  
HCW 
L IP2  
L1P5 
L4Pl 
W P 6  

TAT k n  PRES 84. A S  
r , STAT V M  AIR SEA. 
u e  sRG STAT X n E R  AIR SEA. 
U lNC 
u R  B I G  STAT OIL SEAl 
U R  B I G  51AT OIL SEAL 
u BRG STAT CIL SEAL 
U BRG STAT CIL SEA. 
B&FFLE COUPilSR R FRAJAE 
84FFLE COUP FRT 
BAFFLE COUP FRT 
SCREEN AIR S IG  2 
BAF FLE AIR 
RETAINER STG 1 
BOLT PIN 
NJl SELF-LO< KING 

VIS D l  0 7 0 6 U  
FPI 10217A 
FPI D 7 0 6 X  
FPI 1493DA 
VIS 126OOA 

VIS 14939A 
FPI 13737A 
FPI 12737A 
VIS 14939A 
VIS 14D3DA 
VIS 1493DA 
VIS 14939A 
VIS 1493DA 
V1S 14O3DA 
FPI 12737A 
VIS 1493DA 
BPY.TURN 1 0 2 1 M  
BPY-TURN 1 0 2 1 M  
FPI 12737A 
VIS 14939A 
BPY-TWIN 1 0 2 1 M  
BW-TURN 1 0 2 1 M  
BPY-TURN 1 0 2 1 M  
BPY.TURN 1021.L. 
VIS 14939A 
VIS D l  1403DA 
FPI 14939A 
BPY-TURN 1 0 2 1 M  
M4IDB8.B 3526cu 
B W . N R N  1 0 2 1 M  
BPY.TURN 1 0 2 1 M  
FPI 74939A 
BPY-TURN 1 0 2 1 M  
BPY.TURN l O 2 1 M  
BPY.TURN 1 0 2 1 M  
BPY-TURN 1 0 2 1 M  
FP1 12737A 
BPY-TURN l D 1 l M  
BPY-TURN 1 0 2 1 M  
BPY.TURN 1 0 2 l M  
UP(SMLBT 1273DA 
MPI 107DM 
VIS 1493DA 
FPI 0299% 
FPI OtOOY 
FPI 0299% 
FPI 0290% 
FPI 0290% 
FPI 0299% 
FPI 0299% 
FPI 10163A 
MPiSMLBT 127.M 
nPi%Le.T 1 2 7 4 ~  
HP(SML0T 1 2 7 4 M  

HP(SMLBT 1 2 7 4 M  
FPI 1 2 7 4 M  
APMLOO1 12737A 
FPI 149394 
FPI 101% 
FPI 7493DA 
FPI 10157A 
FPI 1493DA 
MAGVIS I 0 1 W  
BPY.TURN 1 0 2 1 M  
FPI 1493DA 
FPI 74DtOA 
FPI 1493BA 
FPI 74339A 
VlYDlM 1493DA 
MAG 10137A 
MAG 41W7A 
VIS 7493DA 
FPI 10151A 
FPI 10143A 
FPI 1016% 
FPI 1403OA 
FPI 14939A 
VIS 0290% 
VIS 0299% 
VIS 0288% 
HP(SMLB1 127464 
D 2 1  1 2 7 4 M  
D 2 1  1274- 
D 2 1  127464 
D 2 1  1 2 7 4 M  
0 2 1  1 2 7 4 M  
0 2 1  1 2 7 4 M  
FPI 0290% 
FPI 0299% 
FPI 0299% 
FPI o m %  

HCPO 

BP2 

nCP6 
UCP6 
HCP6 
HCPE 

HCP6 
HCP6 
HCPG 
PCP6 
HCP6 
BP2 
n c p e  
UC PE 
UCPE 
BP3 
UCPE 
nCF' 
n c p -  
nc PC 
UCP7 

n c p -  

UCP' 
UCPI  
BP3 
n c P e  
n c P 6  
n c P 7  
nc PC 

BP: 
MCPE 
ncPE 
W P E  
BP3 
W P t  

BP3 
BP> 
BP3 
*:Pi 
0': 
0'3 

UCPi  

n: pf 

ncpt 
UCP7 

HCP2 
HCP6 
UCP1 

BP4 
BP4 
BP4 
UCP6 
VIB 
VIB 
VIB 
VIB 
VIB 
VIB 
BP4 
HCP7 
n c P 7  
HCP7 

AR 
RPL , 
9WK 
9WK 

1 

1 
9WK 

1 

BRACKET 
N B E  OIL DRAIN TURBINE KE'9 
TUBE OIL-IN TJRBINE REAS 
BRACKEllUOt IFlEfi 
BRACKET 
BRACKET 
BRACKET 
@RACK- M L E  LPT C0OLlt.j 4 S 

BRACKFI 
NJl G S Y  
BUCKET 
RING LINER ~n TMF 

S E U  W E R  LIVER 
LINER REAR 
SEAL OVTER 
TUBE VEN? 
TUBE S C W  
SUPPORT L P l  NO22 
TUBE VENT M l E R  
PLATE NO 5 ROLLER BRNO 
l N s u L A n m  B ~ W U E ~  TWERW nvn 
WIELD UE*l.BRG NO 6 
TUBE IMPINGEMENT - TMF 
s w .  n A n c n a R y  AIR 

TUBE SEAL OFAIN TMF 
TUBE OIL IN - 'ME 
WPPORT ASSY. LPT STG 1 NCX,E 
USWG 9 I M P .  TURBINE MIDDLE F W E  

'1. LINER. TMFI CMM SLOT 
LATE 
S I ,  TMF W1BE l G u S S T S :  

27, SE.F.LOCKINt 
W ISSY SEL F-LOCI 
W r s s Y  SEL F -Lo tK  
SEU.SEGMEtrTED 
LPT IhTER ST l i  4 YRSEAL 
SEAl AIR ROT~TING NO 6 
NJl S P M E R  
INSUirTOR S ' G  2 
I W L A T O R  5 G 3 
INSJLITOR S"G 4 
INSULATOR S G 1 
INSULATOR 5 G 2 
INSJLATOR S ' G  3 
INWLITOR S 'G 4 
SE*l  STATOR TURBINE 
DISC S l G  3 
DlSC STG 4 

DlSC STG 5 
sun ASSY I.RM 
WIELD 
SUPPORT LINER 
SLmGER 
n BRG n*: 31L SEAL 
TUBES 
n BRG ~ I R  s u  
TACH WPPOllT 
s7 1195 R 7 N t  AIRIOIL SEhL I: SJ.42) 
TUBE SCAV IIUER 
WIELD 
BRG WIELDS 
NOZZLE 
B I G  SUIELDI 
BLARING SRIERICU 
.6 B R G R O T ~ I N G  OILSLAL~C SV..D! 
C W L W  BOLT LPT 
RING 
MOVn 
MOVn ASSY REAR 
Mo.h7 
N O Z L E  
WIELD 

C 3 G 4  
STG 5 
STG 8 

REAR 
B-JE STG 1 
B U D E  STG 2 
BLADE STG 3 
B&E SrG 4 
B W E  STG 5 
B W E  STG 6 
CISE L P l  SThTOR 
SEAL AIR S l i3  2 
SEh i  AIR ST13 2 
SEAL AIR n<; 2 

1 
7 
1 
1 
1 
1 
1 
1 

RWK 
RPL 

1 
1 

RPL 
1 

RPL 
1 
1 

EXU 
EXH 

4 

2 
6 
1 

1 
1 

2 

UCP' 

*CP' 

ep:. 

BP? 
MCP6 
HCP6 
HCP6 
HCP6 
n c P 6  
UCP6 

BP4 
BP4 
BP. 



s n 1 .  ,SIG 1 
W R r n  5 r G  2 
WROVO n G  3 
31% n G  6 
LPT NOZZLE *1 
L P I N 0 1 2 2 ' 3 4  5 6  
M Z L E  STG 3 
S E U  Slc 4 
SEAL S l G  4 
SEAL S l G  5 
S E U  STC 6 
S U R W  STG 4 
SHROUD 5 l G  5 
D I R W O  STG 0 
COVER INSJLAfION 
INSULATOR nc; i 
d BRG SlAT A RLOIL SE* 
n ERG STAT A MOIL SEAL 
LWJER F R W  
HJT S P m E R  
INSVUTION B L W L n  
INSULATION B L L N K n  
INSVUTION BLANK€I 
FRAME LSSY 'URBINE MID 
F W E  TVRBlLE R U R  
R n A M R  
SEAL STC 2 
SE*L n c  3 
LPT INl STG AIR 
SEAL n G  4 
SEAL STC 5 
SEAI R G  6 
NOZZLE LPT STG 1 
NOZZLE n c  : 
NOZZLE n G  : 
NOZZLE STG 1' 
I N W U T l O N  BLANKET 
lNSUUTlON BLANKm 
n BRG n A i  u~ &OIL SEAL 
06 BRG STAT URLOIL SEAL 
LPT PRES 0U STAT AIR SEAL 
ckX)slNG SUAP 
N rr SELF LM:U GANG 

F LO(:); C*NG 

LPT 
L P l  
L P l  
LPT 
L P l  
L P l  
LPT 
LPT 
LPT 
L P l  
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 

L P l  
L P I  
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
L P l  
LPT 
LPT 
LPT 
L P l  
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 
L P l  
LPT 
LPT 
LPT 
LPT 
LPT 
LPT 

L 4 P l  
L4P2 
L1P2 
L I P 1  
L 4 P l  
L4P2 
L 4 P l  
L l P 2  
L l P 2  
L l P l  
L IP5  
L4F'l 
L I P 1  
L 4 P l  
L 4 P l  
L 4 P l  
L I P 1  
L4P2 
K P 3  
K P? 
L IP3  
L tP3  
L l P 2  
L4P1 
K P g  
n c P 6  
K P 6  
n c P 6  
L l P l  
L4P l  
L IP6  
L7P6 
L IP2  
L7P6 
L 7P6 
L IP6  
L IP5  
L IP5  
L l P 5  
L l P 5  
n c P 6  
K P 6  
L IP3  
L1P3 
nCP6 
L 1 P l  
L l P l  
L l P l  

r r P l  B P I  
K P ~  BP4 

0P3 
BP3 
K P 7  0P4 
PCP7 0P4 
HCP7 B P I  
BP3 
B P I  
BP4 
BP4 
K P 7  B P I  
HCP7 BP4 
HCP7 BP4 
n c P 7  BP4 
HCP7 BP4 
HCPl  BP4 
n c P 7  BP4 

HCPE 
HCPE 
BP3 

HCP6 

BP3 

B P I  
BP4 
BP4 
BP4 

HCP6 
K P 6  

HCP6 
B P l  
BP2 

2 6b3: FPI 0209% 
2 8 b 3 4  FPI O1DOS* 

1 1 67.1 HPtSUL0T 1 1 7 4 M  
1 1 67.3 WlSULBT 1 2 7 4 M  

1. I4 7 WS 0- 
14 I 4  5 FPI 0- 

16 16 6 6 3 8  FPI D m Y  
1 1 67-48 HPISMLET 1 2 7 4 M  

14 14 6 3 5 8  FPI 10107A 

1 C I t  6 b 1 0  WS 0 5 3 2 U  
I t  16 6 b 2 9  VIS 0200% 
6 6 6b42  FPI 0 1 W  

2 6 b 4 3  FPI 0199% 
t t 8 b 5 6  FPI 0290% 
6 8 6bsO FPI O 2 W U  
1 L 18 68-54 FPI 0200% 
1 E 16 6bS7 FPI 0199% 
16 18 6 b 6 0  FPI 0290% . - 12 6 6 1  FPI 0200% 

2 6 6 2  FPI DZ'SDU 
1 1 6 3 8 3  FPI M813A 
1 1 6 3 3 7  FPI 0462% 
1 1 6 C 1  FPI 11737A 
1 1 6 3 4 9  VIS 1493DA 

? 6354  VIS D l  1493DA 
2 6 3 5 5  W S  D l  1493DA 
2 6 1 5 3  VIS D l  7493BA 

1 1 6 3 1  FPI 1163DA 
1 1 6 P l l  FPI 12717A 

14 14 62-05 FPI 14939A 
1 1 67.1 FPI 127.64 
1 1 67.11 FPI 1 2 7 4 M  
1 1 67.32 HPIWLBT 10767A 
1 1 67.32 FPI 11746A 
1 1 67.38 FPI 12746A 
7 1 67-47 FPI 1 1 7 4 M  

14 14 194.73 FPI 1 0 7 8 M  
1 C 10 68-70 VIS 0 2 H U  
2 2 8 b 1 1  WS 0209% 
2 2 6 k 1 2  VIS 0200% 
1 1 62196  WSD1 14939A 
1 1 62197  V ISD l  1493QA 
1 1 8337  FPI WOD6A 
1 1 6 5 8 3  FPI M 8 l Y  
1 1 6 1 8 7  FPI 10154A 
1 1 6 C 2 1  FPI 11737A 

24 24 6 P 8  FPI 12737A 
3 3 6 5 7  FPI 11737A 

1107+ E S G E  TOTALS 



IFY~ PARTSIFY9 PART I F Y ~  PART IFY9 PART IFY~ PART 1 ~ ~ 9 9  ~ f l  
~ 5 5  Ep!G!F!E !A!QWKlQAo I cl FANINCPROCFSS 1 

1 NOMENCLATURE I MO I PIN  BASE Step1 Step2 Step3 Step UPA~ IPB FIG 1 Inspect 1 Control 

ML 
IP SE 8 D2. T XLS 

"C"TT.0 P""" ,-7-,7c.,- 0 .r.- . s - n . 7  .- . .---- - ---. 

tt IUPA x In ~UPA x a ~ U P A  x I #  ~ U P A  x 

ENG ~ENG  MOO ~UOD ENG ~ENG ~ENG 

1 NOMENCLATURE I MO I PIN  BASE step1 step2 step3 step UPA~IPB  FIG^ lnspect 1 control ENG ENG ENG ENG E* EW MOO MOD MOD - MOO MOD 

CLAMP ENG 6780787 L4P l  HCP6 1 19-125 D8  14009A I 8  1 8  1 1 0 0 

COMB LINER ASSY ENG 6847884 5536 LIP5 HCP6 6 5-45 VIS 41956A 1 8  108 1 6 0 0 
CONE ENG 6843698 L4P1 HCP6 1 6-33 D l 0  14009A 1 8  1 8  1 1 0 0 

COVER ASSY ENG 6846358 L3P3 HCP6 1 12-46 024 03819A 1 8  I 8  I 1 0 0 

DOWELL FTG ENG 6709721 L4P1 HCP6 2 3-8 D8 14009A 1 8  3 6  1 2 0 0 

GEAR ENG 6738408 L4P2 HCP2 1 12-30 024 03819A 1 8  1 8  I 1 0 0 
GEAR ENG 6829917 L4P2 HCP2 1 12-35 024 03819A I 8  1 8  1 1 0 0 
HOUSING ASSY ENG 6855809 L3P3 HCP6 1 12-1 D24 03819A 18 1 8  1 1 0 0 
INSULATOR ENG 6731241 HCP13 HCP6 1 6-32 013 1 4 0 0 9 ~  ln IH 1 I 0 0 
LINK ROD REAR ENG 6827298 L4P1 HCP6 1 20-50 024 14009A 1 8  If9 1 1 0 0 
NUT. TIEBOLT ENG 6730071 L4P1 HCP6 HCP2 1 6-11 024 14009A 1 8  18 I 1 0 0 
PISTON ENG 6852333 L4P2 HCP2 1 13-4 D8  03819A 1 8  18 1 1 0 0 
PLATE ENG 6828420 L4P1 HCP6 HCP2 I 4-53 024 14009A 1 8  1 8  1 1 0 0 
P i  UG ENG 6730755 L4P2 HCP2 1 13-66 D8 03819A 1 8  18 1 1 0 0 

PLUG. MAGNETIC ENG 6822092 L4P2 HCPZ 1 13-9 D8  03819A 1 8  I 8  1 1 0 0 

RING ENG 6811252 L4Pl  HCP6 1 19-17 D8 14009A 18 I 8  1 1 0 0 

ROD END ENG 6828146 L4P1 HCP6 HCP2 1 20.31 D8 14009A 1 8  I 8  1 1 0 0 

ROD END ENG 6828147 L4P1 HCP6 HCP2 2 20-53 D8  14W9A 1 8  36 1 2 0 0 

SCREEN t N G  b8147UY L'IPI iiCP6 :3 . :5  D8 !.'CEO. !a ' ? 5  1 7 0 0 

SCREEN ENG 6815030 L4P1 HCP6 1 19-15AD8 1 4 0 0 9 ~  1 0  i n  I 1 0 0 
SHAFT ENG 6782790 L4P2 HCP2 I 12-41 D24 0 3 8 1 9 ~  1 8  i n  I 1 0 0 
SHAFT ENG 6720969 L4P2 HCP2 1 12-44 024 03819A 1 8  18 1 1 0 0 

SHAFT. ACCY ENG 6738444 L4P2 HCP2 1 12-33 024 03819A 1 8  1H 1 1 0 0 
SHAFT. GEAR ENG 6793309 L4P2 HCP2 1 12-25 D24 03819A I 8  I R  1 1 0 0 

SHAFT. GEAR ENG 6731183 L4P2 HCP2 1 12-29 D24 0 3 8 1 9 ~  IR l n  1 1 0 0 
SHAFT. GEAR ENG 6738442 14P2 HCPZ 1 12-38 024 03819A 111 119 1 I 0 0 

SHAFT. TURB COOPI llJG EtJG 6738375 LGP1 HCPZ 1 5-1 MAG 14300M 18 1 8  1 1 0 0 
SPRING FNG 6722291 L4P2 HCP2 1 12-54 0 8  03819A 1H 1 1 1 0 O 

SPRING ENG 6784334 L4P2 HCP2 1 13-3 D8 03819A 1H 18 1 1 0 0 
SUPPORT ENG 6823821 L4P1 HCP6 HCP2 4 18-134D24 14009A 1 8  72 I 4 0 0 
-. .----- 
d",  * "8,s 

" l a c  C 7 O L - , ~ , ,  1 - . -  ~ ~~- I C D ~  U ~ D T  13-56 n 7  1 4 2 0 0 ~  1f9 1 8  I I 0 0 

71E BOLT ENG 6845376 L4P4 L6P3 HCPl  B P I  1 ~- IBYP~MNP 14305M l n  1 8  1 I 0 0 
TUBE ENG 6857509 L l P l  VIB 6 5-51 024 14009A 1 8  I 1 G 0 0 
TUBE ENG 6737783 L4P1 HCP6 1 6-8 D l 0  14009A 10 i n  I I 0 0 

TUBE ENG 6840853 L4P1 HCP6 1 19-123A D8 14009A If9 1 8  1 I 0 0 
TUBE ASSY ENG 6815908 L4P1 HCP6 1 17-139 D8 14009A l n  1 8  1 1 0 0 
YOKE AND BRACKET ENG 6781976 L4P1 HCP6 1 19-22 D8 14009A 1 8  18 1 1 0 0 

TOTAL ENGINE 1602 89 0 

101AL I'AIIIS OF ENGINES 31'300 1 ?SO 0 

- 
FY94 PART 

ENG 

- 
P 

T56 ENGINE a WORKLOAD CLEANING PROCESS 7 I 

FY9 PART 

a ~ U P A  x 

MOO  MOD 

UPA X 1 

FYS PART 

U P A  X I 

I 

MOD ~UOD 

UPA X 

FYS PARTS 

f 

FY9 PART 

U P A  X I UPA X 

FY9 PART 

I UPA X 



T5C E?!C-!NE L WnRKlOAn I CLEAN IN^^ 
NOMENCLATURE r .  I MO I PIN  BASE 1~teol-steo2 Ste 

NUT 

FY9 PARTSIFYS PART I F Y ~  PART (FY9 PART IFY9 PART I 
iupA x la +fl . . . . I I 

n3 Sten I I I P A  IIPR F l C !  I n c n s r ,  1 rnnt-a~ I-.., I-.., I ,..- I-.- I-- I__-- I .- ! . ! I l l  

NUT 
NUT 
NUT T56A9 XLS 
J -  

c -tJGINE L WORKLOAD 

FY9 PART 

CLEANING PROCESS - 

FY94 PART 

W 

FY9 PARTS 

" JMENCLATURE I MO 1 PIN ]BASE 
EAR GRBX 6738426 L4P1 HCP2 1 41-17 024 01958A 18 10 1 1 0 0 0 0 0 0 0 0 

EAR GRBX 6829388 L4P1 HCP2 1 41-18 024 01958A 10 10 1 1 0 0 0 0 0 0 0 0 

'EAR GRBX 6781008 14P1 HCPI 1 42-28 D24 01958A 18 18 1 1 0 0 0 0 0 0 0 0 

EAR GRBX 6788225 L4P1 HCP1 1 42.51 D24 01958A 10 18 1 1 0 0 0 0 0 0 0 0 

' EAR GRBX 6723104 L4P1 HCP6 HCP2 1 44-1 1 D24 01958A 18 10 1 1 0 0 0 0 0 0 0 0 

:AR GRBX 6824043 14P1 HCP6 HCP2 3 44-34 024 01958A 18 54 1 3 0 0 0 0 0 0 0 0 
.EAR GRBX 6824044 L4P1 HCP6 HCP2 1 44-40 D24 01958A 18 18 1 1 0  0 0 0 0 0 0 0 

GEAR GRBX 6738481 L4P1 HCP6 HCP2 1 45.1 7 024 01958A 18 18 1 1 0 0 0 0 0 0 0 0 

GEAR GRBX 6723109 L4P1 HCP6 HCP2 1 45-18 D24 01958A 1R 1H 1 1 0 0 0 0 0 0 0 0 

GEAR GRBX 6829385 L4P1 HCP6 HCP2 1 45-24 D24 01958A l f l  113 1 1 0 0 0 0 0 0 0 0 

GEAR GRBX 6829393 L4P1 HCP6 HCP2 1 45-34 D24 01958A t€i 1H 1 1 0 0 0 0 0 0 0 0 

GEAR ASSY. MAIN DRIVE GRBX 6889363 L6P3 HCP3 1 42-21 024 01958A 18 18 1 1 0 0 0 0 0 0 0 0 

GEAR HP GRBX 3738655 L4P1 HCP6 HCP2 1 45-22 024 01958A 18 18 1 1 0  0 0 0 0 ' 0  0 0 

GEAR PLANET GRBX 6791777 L4P1 HCP2 5 41-44 024 01958A 18 90  1 5 0 0 0 0 0 0 0 0 

GEAR TACH GRBX 6824214 L4P1 HCP6 HCP2 1 44-24 D24 01958A 18 I 8  1 1 0  0 0 0 0 0 0 0 

GEAR TDL GRBX 6723219 L4P1 HCP6 HCP2 1 45.33 D24 01958A 18 18 1 1 0  0 0 0 0 0 0 0 

HOUSING GRBX 6723228 L4P1 HCP6 HCPl  1 40-27 024 01958A 18 18 1 1 0  0 0 0 0 0 0 0 

HOUSING PSSV GRBX 23001419 L3P1 HCP6 1 43-1 D24 01958A 18 18 1 1 0  0 0 0 0 0 0 0 

HOUSING ASSY. 1 .M GRBX 6824476 LAS 17P2 BP4 1 55-30 D24 12468A 18 1R 1 1 0 O 0 0 0 0 0 0 

HOUSING COVPLltlG GRBX bar3502 i A S  4 LEV? UC?? 1  55-72 D24 12468A 18 18 1 1 0  0 0 0 0 0 0 0 

HUB GRBX 6871415 14P1 HCPl 1 42-29 024 01958A 18 IH 1 I u u O 3 O U 0 

INNER CONE GRBX 6792040 L4P1 HCP6 HCPZ 1 45-42 024 01958A 18 18 1 1 0 0 0 0 0 0 0 0 
JOURNAL GRBX 6723126 L2P1 HCP6 HCPl  1 44-38 MAG 01958A 1fl 1H 1 1 0  0 0 0 0 0 0 0 
LINK ROD INTER GRBX 6794188 HCP3 HCP6 1 49A- 1 024 01958A 10 1R 1 1 0 0 0 0 0 0 0 0 
LOCK GRBX 6723142 L4P1 HCP6 HCP2 1 40-3 1 D8 01958A 18 1H 1 1 0 0 0 0 0 0 0 0 
MEMBER COUPL INI4ER GRBX 6842120 LAS C4P4 L6P4 HCP2 1 55-62 024 12468A 18 1R 1 1 0 0 0 0 0 0 0 0 
MEMBER COUPL IlJTER GRBX 6842119 LA5 L4P4 L6P4 HCP2 1 55.61 D24 12468A 18 I t 3  1 1 0 0 0 0 0 0 0 0 
MEMBER COUPL OUTER GRBX 6829670 LAS 14P4 16P4 HCP2 I 55-60 D24 12468A 1~ l n  1 1 0 0 0 0 0 0 0 0 
NUT GRBX 6845288 L4P1 HCP2 1 40-30 D24 01958A 1 8  18 1 1 0 0 0 0 0 0 0 0 
NUT GRBX 6784981 L4P2 HCP2 1 42-48 024 01958A 18 18 1 1 0 0 0 0 0 0 0 0 

NUT GRBX 6723224 L4P1 HCP6 HCP2 3 44-13 D24 O1958A 18 5.1 1 3 0 0 0 0 0 0 0 0 
I U U  I -"Ow C- , I - , lC l  - . - ~  I 7 P l  HCP6 HCPl  1 45-56 MAG 01958A 18 1 f l  1 1 0  0 0 0 0 0 0 0 
NUT GRBX 6709769 L4P2 HCP2 2 47-9 024 uirsan i n  5 1 ,  ; . - n n  0 0 0 " n 

NUT. SPANNER GRBX 6849342 L4P1 HCP6 HCP2 1 42-24 024 01958A 18 I A  1 1 0  0 0 0 0 0 0 0 
OIL FLANGE GRBX 6780227 L4P1 HCP6 HCPl  1 41-38 D l 0  01958A 1 8  1~ 1 1 0 o 0 0 0 0 0 0 
OIL TUBE GRBX 6789332 L4Pt HCP6 HCP2 1 45-62 D8 01958A 18 18 1 1 0 0 0 0 0 0 0 5 
OUTER MEMBER GRBX 6829451 L4P1 HCP6 HCP2 1 45-52 024 01958A 18 18 1 1 0  0 0 0 0 0 0 0 
PIN GRBX 6829896 L2P1 HCP6 HCPl  2 38-8 MAG 01958A 18 36 1 2 0 0 0 0 0 0 0 0 
PLATE GRBX 6781322 L 1P3 HCP6 2 40-22 024 019586, 18 06 1 2 0 0 0 0 0 0 0 0 
PLATE GRBX 6870362 L4P1 tlCP2 1 41-24 024 01958A 1R 1fl 1 1 0 0 0 0 0 0 0 0 

PLATE NEG F RT GRBX 6737528 L4P1 HCP6 HCP2 1 40-19 020 01958A 18 1H 1 1 0  0 0 0 0 0 0 0 

PI  UG GRBX 6739049 L4P1 HCP2 1 41-43 024 01958A 18 18 1 1 0 0 0 0 0 0 0 0 

PLUG GRBX 6730755 L4P2 niPi  I 4C53MEPSC nf95RA 1~ 18 1 1 0 0 0 0 0 0 0 0 

PLUG EXT SHAFT COUPL GRBX 6792069 L4P4 L6P4 HCP2 1 55-47 024 12468A 18 1fl 1 1 0 0 0 0 0 0 u O 
PLUNGER GRBX 6737508 L4P2 HCP2 14 45-18MEPSC 019588 1 8  252 1 14 0 O 0 0 0 0 0 0 

RED GIB STRUT GRBX 6825230 HCP3 HCP6 2 38-5 D24 01958A 1 8  36 1 7 0 0 0 0 0 0 0 0 
RING GRBX 6786734 L1P3 HCP6 1 40-21 D24 O1958A 1 8  113 1 1 0 0 0 0 0 0 0 0 
RING LOCK PIN RETNG GRBX 6788275 HCP2 1 42-25 D5 01958A 1 0  18 1 1 0 0 0 0 0 0 0 0 
RINGISPRING GRBX 6738054 LAS L4P4 L6P4 HCP2 4 55-68 D24 1 2 4 6 8 A ' l R  7 2  1 4 0 0 0 0 0 0 0 0 

. ' .-~, ' - 7 -  - 3  I nc I npa 1 6 ~ 4  ~ c p 2  1 55-70 D24 12468A 18 111 1 1 0 0 0 0 0 0 0 0 
""""  '0 1 "  7 , 0 0 0 0 0 0 0 0 
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Step1 Step2 Step3 Step UPAIIPB  FIG^ Inspect 1 Control 
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~ 0 0  

FY9 PART 
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ENG MOD 

U P A  X 
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MOO . MOO 

UPA X 
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FY9 PARTS FY9 PART FY9 PART FY9 PART FY9 PART 

T56 ENGINE U WUKKLUAD r C L E ~  81 UPA x I UPA x I UPA x I UPA x 

1 NOMENCLATURE I MO ( PIN IBASE JStepl step2 step3 Step IPB FIG] inspect I control  rv. Iru, 6% Jrw E M  Jra ao luv ru 

BLADE STG 1 
BLADE STG 2 
BLADE STG 3 
BLADE STG 4 
BLADE STG 5 
BLADE STG 6 
BLADE STG 7 
BLADE STG 8 
BLADE STG 9 
BLADE STG 10 

B L A M  STG 11 
BLADE STG 12 
BLADE STG13 
BLADE STG 14 
BODY ASSY 
BOLT COMP TIE 
BOLT. COMP. TIE 
BRACKET 
CAGE 
CASE COMPRESSOR 
COlJPLllJG 
COVEI? ASSY 
DIFFUSER . COMPRESSOR 
HOUSING 
tiOUSI1 JG COMP AIR INI  F T 

LOCK COMf'RS WHL 7 €3 NUT 
NU 1 
NUT 
NUT SPAlJlJFR 
PLATE 
RlNG 
RlNG 
RlNG 
SCREEN 
SEAL 
SEAL 
SEAL 
SEAL 
SEAL 
SEAL 
SEAL 
SEAL 
SEAL. LABY. COMP REAR 
SHAFT AND GEAR 
SLEEVE 
TUBE DlST 
VANE ASSY. 1ST STG 
VANE ASSY. 2ND STG 
VANE ASSY. 3 R 0  STG 
VANE ASSY. 4TH STG 
VANEASSY.5THSTG 

HCP3 VIB 
HCP3 VIB 
HCP3 VIB 
HCP3 VIB 
HCP3 VIB 
HCP3 VIB 
HCP3 VIB 
HCP3 VIE 
HCP3 VIB 
HCP3 VIB 
HCPJ VIB 
HCPJ VIB 
HCP3 VIB 
HCP3 VIB 
L4P1 HCP6 
L4P4 L6P3 

LAS L4PS HCP7 
I (CP7 
14P1 lICP6 
L IP4  LBP2 
L4P1 HCP6 
L4P1 IlCPfj 
16P1 RP4 
L4P1 HCP6 
L3P2 HCP6 

LAS HCP7 
14P1 HCP6 
L4P1 HCP6 
L4P1 HCP6 
L4P1 HCP6 
HCP2 
HCP2 
HCPZ 
I-1CP2 
L4P1 HCP6 
L4P1 HCP6 
L4P1 HCP6 
L4P1 HCP6 
L4P1 HCP6 . .-. .,em.. ,.-, . ..-, - 
L4P1 HCP6 
L4P1 HCP6 

CHRS L6P1 
L4P1 HCP6 
L4P1 HCP6 
L4P1 HCPB 
L7P4 HCP6 
L7P4 HCP6 
L7P4 HCP6 
L7P4 HCP6 
L IP4  HGt'b 

HCP6 
HCP6 

HCP 1 

liCP2 
HCP6 
HCP2 

HCP2 

HCP2 
HCP2 
HCP2 
HCP2 

HCP2 
HCP2 
HCP2 
HCPZ 
HCP2 . .-.-.- . .-. - 
HCP2 
HCP2 

HCP2 

l iCP2 
L7P2 
L7P2 
L 7P2 
L7P2 
L i p 2  

8-21 D l 6  
8-14 D l 6  
8-14 0 1 6  
8-14 D l 6  
8-14 D l 6  
8-14 D l 6  
8-14 0 1 6  
8-14 016  
8-14 016  
8-14 016 
8-14 D l 6  
8-14 D l 6  

8-9 D l 6  
8-5 016  

11-48 0 8  
8-2 BYP-MNP 

31.4 024 
11-27 0 8  
11-42 024 

9-5 81301 
7-36 024 

11-49 DS 
29-21 MPMH314 
11-22 D24 

10-1 FPI 
30-3 024 
7-33 024 
8-36 024 

11-38 024 
7-43 D24 

11-33 D8 
11-35 D8 
11-36 D8 
7-42 D8  
7-26 010 
7-27 024 
7-28 D l 0  
7-29 024 
7-30 D24 
0 71 ntn 

8-32 D l 0  
8-33 010  

29-11 010  
11-17 024 
11.26 D l 0  
11-16 024 

9-9 028 
9-9 028 
9-9 D28 
9-9 028 - - eq.7 
3-L) "'0 



RAFFLE 
BAFFLF 
BOLT 
BOLT 
BRACKET. MAIN SHAFT 
CAGE 
CAGE 
CAGE 
CARRIER. FRONT 
CARRIER. REAR 
CASE. RED. GEAR FRONT 
COUPLING ENG TO TIM 
COVER 
COVER 
rn\rco 

COVER 
COVER 
COVER ASSY 
COVER ASSY 
CUP 
DIAPHRAM 
DIAPHRAM 
DUCT ASSY 
EYE BOLT 
FLANGE 
GEAR 

.4' l XLS 

C-RBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
C W R Y  

GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
#.",." 
u r \ o n  

L4P2 
L4P2 
L4P1 
HCPI  
L4P2 
L2P l  
L2P1 
L2P1 
L4P1 
L4P1 
L3P1 

LAS L4P4 
L4P2 
L4P2 
1 dP7 

L4P2 
L4P2 

AL L4P2 
AL L4P2 

L4P1 
L3P1 
L4P1 

AL L4P2 
L2P1 
L4P1 
Lip ;  

FY9 PARTS -... .-.l-l.*C . *. IClr,",  C I A -  
I J O  CIYUIIYC Q VVVI\I \LVHV [ CLE!.?!!?!C- ?!?nCE52 1 1. A x 

t1CP2 

HCPZ 
HCP2 
HCP2 
tiCP2 
HCP6 
HCP6 
HCP6 
HCP6 
HCP6 
HCP6 
L6P4 
HCP2 
HCP2 
MTP? 

HCP2 
HCP2 
HCP6 
HCP6 
HCP6 
I ICPG 
HCPG 
HCP6 
HCP6 
HCP6 
HCF6 

L NOMENCLATURE I MO I PIN IBASE step1 step2 step3 Step UPA~IPB ~ l ~ l l n s p e c t (  Control IENG ~ENG ENG (ENG ENG IENG MOD )MOD ]um\~m urn \urn 
VANE ASSY. 6TH STG CM 6875206 L7P4 HCP6 L7P2 BP4 2 9-9 028 14306M 1 8  3 6  1 2 0 0 2 4 0 0 0 0 

VANE ASSY. 7TH STG CM 6875207 L7P4 HCP6 L7P2 BP4 2 9-9 D28 14306M 1 8  3 6  1 2 0 0 2 4 0 0 0 0 

VANE ASSY. 8TH STG CM 6875208 L7P4 HCP6 L7P2 BP4 2 9-9 D28 14306M 18 3 6  1 2 0 0 2 4 0 0 0 O 

VANE ASSY. 9TH STG CM 6875209 L7P4 HCP6 L7P2 BP4 2 9-9 028 14306M 1 8  3 6  1 2 0 0 2 4 0 0 0 
VANE ASSY. lOTH STG CM 6875210 L7P4 HCP6 L7P2 BP4 2 9-9 D28 14306M 1 8  3 6  1 2 0 0 2 4 0 0 0 0 
VANE ASSY. 1 l T H  STG CM 6875211 L7P4 HCP6 L7P2 BP4 2 9-9 028 14306M 1 8  3 6  1 2 0 0 2 4 0 0 0 .  0 
VANE ASSY. 12TH STG CM 6875212 L7P4 HCP6 L7P2 BP4 2 9-9 028 14306M 1 0  3 6  1 2 0 0 2 4 0 0 0 0 
VANE ASSY. 13TH STG CM 6875213 L7P4 HCP6 L7PZ RP4 2 9-9 D28 14306M I 8  3 6  1 2 0 0 2 4 0 0 0 0 
VANE ASSY. 14TH STG CM 6789474 HCP6 L7P2 BP4 1 7-35 0 2 1  14009A 1 8  1 8  1 1 0 0 2 2 0 0 0 0 
VANE. ASSY. COMP. AIR CM 6873624 L4P2 HCP6 BP2 1 26-7 D21 02642M I n  I R  I I 0 0 2 2 0 0 0 0 
WHEEL STG 1 CM 6841211 L6P4 BP3 1 8-20 MAG 14316M 1A I 8  1 I 0 0 2 2 0 0 0 0 
WHEEL STG 2 CM 6841212 L6P4 BP3 1 8-16 MAG 14316M 1 8  1 8  1 I 0 0 2 7 0 0 0 0 
WHEEL STG 3 CM 6841213 L6P4 BP3 1 8- 16 MAG 14316M 1 8  I R  1 1 0 0 2 2 0 0 0 0 
WHEEL STG 4 CM 6841214 L6P4 BP3 1 8-16 MAG l4316M 1 8  1 8  1 1 0 0 2 2 0 0 0 0 
WHEEL STG 5 CM 6854755 L6P4 8P3 1 8-16 MAG 14316M i n  1 8  I I 0 o 2 2 0 0 0 0 
WHEEL STG 6 CM 6854756 1.6P4 flP3 1 8-16 MAG 14316M 1R I t ?  1 1 0  0 2 2 0 0 0 0 
WHEEL STG 7 CM 6792767 L6P4 RP3 1 8-16 MAG 14316M 1 8  1 8  1 1 0  0 2 2 0 0 0 0 
WtIEFI STG 8 CM 6792768 L6P4 BP3 1 8-16 MAG 14316M 18 I f 7  1 1 0 0 2 2 0 0 0 0 
WtlEEL STG 9 CM 6792769 L6P4 BP3 1 8-16 MAG 14316M I 8  I R  1 1 0 0 2 2 0 0 0 0 
WHEEL STG I 0  CM 6792770 L6P4 BP3 1 8-16 MAG 14316M I n  18 1 I 0 o 2 2 0 0 0 0 
WHEEL STG 11 CM 6792771 L6P4 RP3 1 8- 16 MAG 14316M 1 8  1 8  1 1 0 0 2 2 0 0 0 0 
WHEEL STG 12 CM 6792772 L6P4 HP3 1 8-16 MAG 14316M 1R 1 8  1 1 0 0 2 2 0 0 0 0 
WHEEL STG 13 CM 6808283 L6P4 8P3 1 8-8 MAG 14316M In r e  t I o o 2 2 o o o o 

FY9 PART IFY9 PART . 

CiCPI 
t iCP1 
HCPI  
HCP2 
HCP2 

HCPZ 

HCPZ 

HCPl  
HCP2 

FY9 PART 

]UP. x 1"- x 1. IUPA x 

1 8-4 MAG 14316M t f l __18  I I 0 0 2 2 0 0 0 0 
(TOTAL CM 1 9H00 I 190- O 2 2 0 0  L3 --A 

FY9 PART . U P  x w ~UPA x 

1 42-16 MEPSC 
I 42-58 MEPSC 
5 41-32 024 
1 43-6 MEPSC 
1 42-11 MEPNC 
1 44-7 MAG 
3 44-19 MAG 
1 44-47 MAG 
1 41-36 D24 
1 4 1-37 D24 
1 39-1 D7 
1 55-48 D24 

3 47-11 MEPSC 
1 47-12 MEPSC 
1 47-13 MFPqr 

1 47-14 MEPSC 
1 47-15 MEPSC 
1 55-10 024 
1 55-20 D24 
10 41-46 MEPSC 

1 42-1A 0 6  
3 45-1 FPI 
I 55-15 D24 
2 47-8 MAG 
1 45-41 024 ." .,. m m .  
I Su-LU "'9 



, 

r56 ENGINE 8 WORt -- t 
NOMENCLATURE , MO I PIN IRASE M UPA I IPB FIL . .pect I Controt 

' ? O D  E N D  F N G  6828147 14P1 t ICP6 1tCP2 2 11-18 D 8  14007A 57 104 50 1OU LY 56 

7 0 D  E N D  EIJG 6828146 L4P1 t i C P 6  tlCP2 1 ' l l 2 8 D 8  14007A 52 52 50 50 29 2 9  

? O D  E N D  F N G  6828145 1.4PI l i C P 6  tICP2 1 11-39  0 8  14007A 52 52 50 5 0  29 2 9  

?OD. T t tREADFD EIJG 6780854 EMSR5010 l 4 P 1  l l C P 6  1 11-21 0 2 4  14007A 52 52 50 50 29 2 9  

;t IAF I . OIL PUMP DRIVF CIJG 6 7 2 0 ~ 6 9  LAS L ~ P Z  IICPZ 1 23-16 024 0 3 7 3 7 ~  52 52 50 50 29 29 

;++AFT ASY, SIDE ACCY E N G  6782790 L A S  L4P2 t lCP2 1 23-20  D24 03737A 52 52 50 50 2 9  2 9  
.ttAFT. ACCY. IDLFR GEAR E N G  6738444 1 AS L4P2 HCP2 1 23-13 D24 03737A 52 52 50 5 0  29 2 9  

; t iAFT. GEAR . M A I N  DRlVE F l l G  6731 183 L A S  1.4P2 l K P 2  1 23- 15 D24 03737A 52 52 50 50 2 9  2 9  

, t lAFT. GEAR ACCY DRIVE FIJG 6787344 (.AS 1.4P2 t lCP2 1 23-5  0 2 4  03737A 52 52 50 50 2 9  2 9  

;t iAFT. GEAR ACCY 1J1AIlJ TIJG 6793309 I AS 14P2 HCP2 1 23.3 0 2 4  03737A 57 52 50 50 79  2 9  

; H A ~ T .  1 URR.  COUP^ IIJG FFJG 68547RA I l iP1 l ICP2 1 15-3 M A G  11344M 52 57 50 50 2 9  2 9  

;PACER ASSY C l l G  6786764 ASSY 16P1 6 12-46 D 8  14007A 52 312 50 :)00 29 174 

;PRIIJG. HELICAI. F l l G  6784708 C R S  L4P2 HCP2 1 22-  10 D 8  03737A 52 52 50 50 2 9  2 9  
;PRING . SCAVENGE F'RES EIJG 6784334 C R S  L4P2 t ICP2 1 21-23  0 8  03737A 52 52 50 5 0  2 9  2 9  

;UPPORT E I I G  6823821 EMS73725 L l P l  VIR 4 8 - 4  0 2 4  14007A 52 208 50 200 29 116 
;UPPORT E N G  6785234 L 6 P l  t iCP2 I 13-56 D 7  14200M 52 52 50 50 29 2 9  
;tIPPOR T, COOROllJATC!R EIJG 6812909 ASSY I 4 P 1  I-tCP6 1 11-52  D 8  14007A 52 52 50 5 0  29 2 9  
;UPI 'ORl,  COORDll.lATOR Et4G 6815953 LAS 14P1 t lCP6 1 11 53 D 8  14007A 52 57 50 5 0  29 2 9  

;UPPORT, FROIJT FLJtL FIL EIJG hPOh244 C t l R S  14P1 t lCP6 I 2-14 D 8  14007A 52 52 50 5 0  29 2 9  

;IJPPORT. RFAR F U E l  FI I  T F lJG 6806245 C l  IRS L4P1 HCP6 1 2 - 1 5  D 8  14007A 52 52 50 50 29 2 9  

[IF n0l T 1 l J G  G854i92 161'4 IGP3 tICP1 B P I  1 13 74A RYPIMIJP 14201A 52 52 50 50 29 2 9  
1 I Jf3F T l l G  685i5OQ I ! P I  VIR 6 15 20 0 7 4  14007A 52 312 50 300 2 9  174 
I OPT ASSY COrvlI' :f P I  F I I G  6 7 8 i * I i O  I l FjPl 17-29  D 8  1400iA 52 104 50 100 29 5 8  

- .  ~ 

' F Y ~  PI \RTS 

UPA X 

NC, 

FY93 P A R I S  

I 

FNG 

UPA X 

FNG 

F Y 9  P A R T S F Y 9  

n 

FNC, 

P A H I 5  

UPA X 

ENF 

t r y  r r a n ~  11 I , . . . .  

# 

MOD 

I 

MOO 

UPA )I 

MOD 

UPA 1( 

Man 



T56 ENGINE & WORK. 
NOMENCLATURE 

ADAPTER 
ADAPTER. PLATE 6 PIN 
BAFFLEASSY 
BAFFLE. LOWER 
nAFFLE. UPPER 
BEARING BALL ROD END 
IlEARlNG BALL ROD END 

BLANKET 

BODY . VALVE 
BOLT . DOWELL 

BRACKET 
BRACKET 
BRACKET 
BRACKET 
ORACKET LIH 
ORACKET RIH 

BRACKET. ANTI-ICING 
RRACKET. ENGINE MOUNT 
RRACKET FLOWMETFR 
LJRACKET. FUEL FILTER 
BRACKET. REAR PROP COIJ 
FlRACKET. TEMP VALVE 
CAGE. ACCY. DRIVE SHAFT 
CAP. VALVE BYPASS 
r-AC,ING COMB CHAMBER 
C l  AMP 
C I  AMP. V BAIJD 

COLLECTOR 
COLLECTOR. COMP lOTH S7G 
COLLECTOR. COMP. 5TH STG 
CONE 
COIWJECTOR. COMP AIR BLE 
COUPLING, REAR TURB 
COUPLING. REAR DRIVE 

COVER ASSY 
DOWEL. STRUT 
FITTING 
FITTING 

- - - - . - - 
u c m n  . LL," 8 Lr,. m b b ,  

GEAR ASSY. SPUR 
GEAR. SPUR. INTERNAL 
HARDWARE 
HOUSING. ACCY DRIVE 
INSULATION BLANKET 

LEVER. FUEL CONTROL 
LEVER. THROTTLE OUTPUT 
LINK ROD REAR 
NUT 
NUT. TIEBOLT. LOCK 
PISTON . VALVE. SCAV 
PLUG ASSY. OIL PRESSURE 
PLUG. MAGNETIC 

RING. COMP AIR BLEED 
RING. ENGINE SPRAY 
ROD END 

FY3 f'AKI5 t 1 3 . J  k j t t ~ t a  r $ 3  , f i 4 . , u .  . -  
UPA X I UPA X I W A  X I UPA )I 

1 MO ( PIN (BASE M UPA I IPB FIL .jpect 1 Control E 

ENG 

ENG 
E NG 
ENG 
E NG 
E 1JG 

E NG 
E NG 
E NG 
E NG 
ENG 

E NG 
ENG 
E NG 
ENG 
C 14G 
E FIG 
F IJG 
F FIG 
I NG 
ClJG 
F FIG 
E NG 
E NG 
F IJG 
I r lG 
l lJCI 

TNG 
EIJG 
E IJG 
1 PJG 
E EIG 
E NG 
E NG 
E NG 
E NG 
E NG 
E NG -. .... L..- 
E NG 
E NG 
ENG 1 

ENG 
E NG 
FIJG 
E NG 

E NG 
ENG 
E NG 
E NG 
E NG 
E NG 
E NG 
ENG 
ElJG 

ASSY L4P1 
L4P1 
L6P1 

CHRS L6P1 
CHRS L6P1 

L4P1 
L4P1 

HCP2 
AL L4P2 

2485 L4P2 
L6P1 

LAS L4P1 
L6P1 
L6P1 
HCP3 

LAS HCP3 
LAS L6P1 

ASSY L4P1 
ASSY L6P1 
LAS LGPl 
AL L4P1 

ASSY L6P1 

LAS L4P2 
LAS L4P2 

ASSY L6P1 
MIL-S-5059 L6P 1 

i6P i 
L6P I 

CHRS L6P1 
CHRS L6P1 
CHRS LIP1 

L6P 1 
LAS L4P2 

L4P2 
EMS44500 L3P3 

CHRS L4P1 
LAS L4P1 
LAS L4P1 
l A ?  1 A 0 7  - .  

LAS L4P2 
LAS L4P2 

S HCP2O 
L3P3 
HCP2 

CHRS L6P1 

LAS L6P1 
LAS HCP3 

L4P2 
L4P2 
L4P2 

ASSY L4P2 

L4P2 
CHRS L6P1 
CHRS L6P1 

L4P1 

1 
1 

2 
2 
2 

2 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
! 

2 
2 
2 
1 
4 
1 
1 
1 

2 
1 
1 
1 

1 
1 

NIA 
1 
1 
1 

(TM TOTALS 

4-78 D8  14007A 
3-34 0 8  14007A 

12.49 D8  14007A 
16-8 024  14007A 
16-7 024  14007A 

11.27 0 8  14007A 
1 1-38 D8  14007A 
13-54 0 8  07199A 
22-7 D 8  03737A 
23-7 0 8  03737A 

2-9 D l 3  14007A 
2-41 D8  14007A 

4-71A D l 3  14007A 
4.68 D l 3  14007A 

58-23 D24 14007A 

58.23 024  14007A 

9-27 D l 3  l4007A 
16.10 024 14007A 
4-73 0 1 3  14007A 
2-16 D l 3  14007A 

11.17 0 8  14007A 
4.64 0 1 3  14007A 

23-1A D24 03737A 
21-21 0 8  03737A 
15.12 0 8  11379M 

3-9  0 8  14007A 
0 . 1 1 ~  PR 14IK)TA 

12-34A D24 14007A 

12.37 024  14007A 
12.36 D24 14007A 
13-51 D24 14007A 
12-38 D8  14007A 
13-75 MPI 07199A 
13.72 D24 07199A 

22-3 D24 03737A 
12-28 D 8  14007A 
12-22 024  14007A 
12-23 024  14007A 
73.19 D24 03737A 

23-10 D24 03737A 

23-6 024  03 73 7A 
NIA MEPSC 14007A 

24.21 0 2 4  03737A 
13-57 D8  07199A 
11-31 024  14007A 

11.35 D24 l4007A 
11-20 024  14007A 
13-70 D24 07199A 
13-73 MPI 07199A 
21-24 VU O j i 3 7 A  
21-16 D8  03737A 

13-1 D8  03737A 

12-44 D8  14007A 
'6.4 024  14007A 

8 D8  14007A 



CAP 
TAP 
CASING 
'ASING ASSY 
3ASlNG. ASSY. TURBINE 

XSING. TURB. VANE 

ZONE 
ZONE 
,:ONE, INNER FRONT EXH 
COUPLING 
COUPLING. StiAFT, TURB 

DAMPER 

DAMPER. TURB TRONT BRNG 
INSULATION BLANKET REAR 
LOCK PLATE 
NUT 
rJUT 
NUT 

NUT. tIEX 
IJUT. PLAIN ROUND 
1JUT. SPANNER 
NUT. TURB REAR BRNG 
P I  ATE RIF 
PLATE RIR 
RETAINER 
RETAINER. BRNG REAR 
RETAINER TURR 2IJD STG 
RETAINING RlNG 
RE 1 AINlNCi HINb 

RE TAlNlNG RlPJG 
RlNG 
RING. RETAINING 
RING. RETAINING 
SEAL 
SEAL 
SEAL ASY. TURB REAR 
SEAL. ROTATING OIL. TURB 
SEAL. TURB FRONT BRNG 
SEAL. TURB FRONT BRNG 
SPACER. TURB I S T  -2ND STG -- - --- -. .-I -..,. _"_ -7,- 
.,1 11UL1.. . -..- -..- _ _ _ _ 
SPACER. TURB 3RD -4TH STG 
SUPPORT 
SUPPORT TURB VANEISEAL 
SUPPORT. REAR BRNG TURB 
TUBE 
TUBE 
TUBE. VENT. TURB CC AIR 
VANE. TURB, 1ST STG 
VANE , TURB. 2ND STG 
VANE SEG. TURB. 2ND STG 
VANE. TURB. 3RD STG 
VANE. TURB 4TH STG 
WHEEL. TURB I S T  STG 
WHEEL. TURB 2ND STG 
WHEEL. TURB 3RD STG 
WHEEL. TURB 4TH STG 

r56 ENGINE CL W O R ~ ~  
N O M E N C L A T U R E  1 M O  1 PIN IDASEM r, ,spectl ~ o n t r o l  

CIIRS 
ASSY 

CHRS 
CHRS 

LAS 
LAS 

LAS 
CHRS 
CFIRS 
L AS 
LAS 
LAS 

CHRS 
LAS 
LAS 
LAS 

CtiRS 
CFlRS 
CHRS 

FY9 PARIS 

CHRS 

r w  

. a,. c-J 

CHRS 

FY93 PARIS 

UPA X 

ENG 

CHRS 

a 

ENG 

t Y 9  t ' A K l 3 r l a  ~ r w r . ~  . . -  I 

CHRS 

UPA X 

ENG 

rn 

ENG 

CHRS 
ASSY 

UPA x I UP* x rn UPA + 
ENO MOO MOD MOO MOO 

ASSY 

ASSY 

L4P1 
L4P1 
L6P1 
L6Pl  
L IP1  
L IP1  

L l P l  
L l P l  
L l P l  
L4P1 
L4P2 
L l P l  
L l P l  
HCP2 
HCP3 
L4P1 
L4P1 
L4P1 
L4P2 
L4P2 
L4P2 
L4P2 
HCP3 
HCP3 
t6P1 
L4P1 
L l P l  
HCP3 
l lP"7 
# *'.c ., 
tlCP3 
L4P1 
L4P2 
tICP3 
HCP3 
HCP3 
L4P1 
HCP3 
HCP3 
tiCP3 
LIP5 
I lP5 

LIP5 
L6P1 
L l P l  
L IP1 
L l P l  
L IP1 
L4P2 
LIP1 
L l P l  
L l P l  
L l P l  
L l P l  
L IP5 
LIP5 
LIP5 
LIP5 

tlCP6 llCP2 
HCP6 HCP2 
BPS 
BPS 

HCP6 

BP3 

HCP2 

HCP2 
BPI  
BPI  

HCPZ 

HCPZ 

HCP2 
BPI  
BPI  
BP 1 

HCPZ 
BPI  
BP 1 
BPI  

HCP2 
HCP2 

tiCP2 
HCP6 
HCP2 
urn? . ,',. 
HCP2 
HCP6 HCPZ 
BP 1 

HCPZ 

18-18 D8 
18-18 0 8  

18-9 D8 
18-1 D8 
19-1 VIS 

19-17 D8 

19.30 D8 
19.30 D24 
19-30 0 8  
18-32 D24 
18.32 MPI 
18-44 0 8  
18-44 0 8  

19-29 0 8  
20A-2 0 8  
18-21 D24 
18-31 024 
18-35 024 
20A-4 0 6  
18-31 MPI 
18.35 MPI 
18-21 024 

20A-37 0 8  
20A-36 0 8  

19-6 0 8  
18- 18 0 8  

19-6 0 8  
18-33 0 8  
18-30 D8 

20A-34 0 8  
18-37 D l 0  
18-37 D l 0  
20A-1 0 8  

18-27A 024 
18-58 024 

19-32 D24 
18-27A 024 

18-36 024 
18-58 D24 

20A-13 D9  
20A- 19 D9  
20A-31 0 9  

18-26 FPI 
19-8 D l 0  

19-36 D8 
19-27 D8  
19-27 D35 

20A-22 D l  7 
19-12 D21 

19-23A 021  
19-23 0 2 1  
a,. -. ..-a 
13-L* "'I 

19-25 0 2 1  
2OA-8 D9 

2OA-16 D9  
20A-21 D9 
23A-33 D9 



F Y 9  PARTS FY9J P A H I >  r t s  r r.e. . - .  . . -  ~--. 
T56  ENGINE EL. WORI I UI'A x I UP* x I UP* r 

NOMENEL AT u RE ( MO ( PIN  BASE M ~ e p  UPA J IPB t . , mspect 1 Control E 

VANE ASSY 13TH STG 
VANE. COMP. 14TH STG 
VANE. ASSY. COMP. AIR . - -  . 
WHEEL 1ST STG 
WHEEL 2ND STG 
WHEEL 3RD STG 
WHEEL 4TH STG 
WHEEL 5TH STG 
WHEEL 6TH STG 
WHEEL 7TH STG 
WHEEL 8TH STG 
WHEEL 9TH STG 
WHEEL lOTH STG 
WHEEL 1 l T H  STG 
WHEEL l2TH STG 
WHEEL 13TH STG 
WHEEL 14TH STG 

GRBX 
GRBX 
GRBX 
GRRX 

GRBX 
RINGISPRIIJG GRBX 

GRBX 
GRBX 

GRBX 
GRBX 
GRBX 

G LOCK GRBX 

ADAPTER 
ADAPTER, TURB COUPLING 
BAFFLE 
BAFFLE . TURB COOLING AIR 
BALANCEPLATE 
BLADES. TURB 1ST STG 
BLADES. TURB 2ND STG 
BLADE. TURB 3RD STG 
BLADE. TURB 4Tt i  STG 
BLANKET 
BCLT. T'JFE!, CLAMP 
BRACKET 
BRACKET. TURBINE 
CAGE. TURB REAR BRNG 
CAGE. TURB FRONT BRtJG 
CAGE. TURB. REAR P > 
CAP 

CRS 

LAS 
CHRS 
CHRS 
CHRS 

CHRS 
CHRS 
CURS 
CHRS 
CHRS 
CHRS 
CHRS 

I AS 
AL 
AL 
AL 

LAS 
LAS 
LAS 
LAS 
LAS 

LAS 
LAS 

LAS 
LAS 
L AS 

ASSY 

. -.. 
L r  ..4 

LAS 
CHRS 
CHRS 
CHRS 

CHRS 
NI 

CHRS 
CHRS 
LAS 

LAS 

L7P4 
HCP6 
L4P2 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 

14Pd 
L4P2 
L4P2 
L4P2 
L 7P2 
L4P4 
L4P4 
L4P4 
L4P4 
L 4 P 4  

L4P4 
L4P4 
L4P4 
L4P4 
L4P4 
L4P4 
L4P4 
L4P4 
L4P2 

. .-a - .. . 
L4P2 
L l P l  
L I P 1  
HCP3 
L I P 6  
L l P 6  
L I P 6  
L I P 6  
HCP6 
L4P2 
L4P1 
L I P 1  
HCP3 
L4P1 
L4P1 
L I P 1  

L7P2 
L7P2 
HCP6 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 

15P4 
IIC~-6 
lICP6 
l lCP6 
RP4 
L6P4 
16P4 
L6P4 
L6P4 
LbP4 

L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
L6P4 
HCP6 

nn. - 
BP 1 
BP4 

HCP2 
HCP2 
VIB 
VIB 
VIB 
VIB 

HCP13 
HCP2 
HCP2 
HCP2 
HCPS 
HCP2 
HCP6 
HCP2 

31-33 D24 06883A 
(CM TOTALS 

1 R-34 n74  

18-34 MPI 
19-7 D8 
19-7 D8 

20A-3 D8 
20A-6 D21 

20A-14 0 2 1  

20A-20 0 2  1 
20A-32 D21 

19-29 012  
20A-35 06 

19-22 VB 
19-22 D8 
18-23 D l 0  
18-39 024 
'O-23 D l 0  

I8 D8  



PLUNGFR 
RETAINING R l l l G  
R lNG 
RING 

RlNG 
RING (NEG TORGI 

R O D  
R O D  ASSY 
R O D  E N D  I31 ARl l  JG 

SCRFE1.I 

SCREEN 

SEAL 

SEAL 
SEAL 
SHAFT 

SHAFT 
SHAFT 
St iATT 
SHPf 1 

5 I iAFT 

S l  IAF T 
T-HAFT 
',liAFT 
St iAFT GTAR P ' . '  i 

51 (AFT P1?0P 

SI'ACER II JI  II I- 
SI'ACFR CNJl I I: 
';PRIIJC, 
, -a>" , .  ,- 
,! ,\,,,\, 
C.I'RII.1G 
SPRII.1G 
STARTEP G[ fir: 

STRUT 

TIIRE 
IIJRE 

1 LJRE 
TUBE ASSY 
TUBE ASSY 
WASHER 

-- 
T56 ENGINE 8 WOF CLEANING PROCESS 

\ 
NOMENCLATURE 1 MO-1 PIN ]BASE M step step2  SIC^^ step UPA I IPB F *  , .nspect 1 Control 

. - 

ADAPTER 

RLANKET 

HVL I. l U W  CLAMP 
BRACKET/ 
RRACKeT TUR 14E 
CAGE TURB RE BRFlG 
CAGE TlJRB FRO)  B R N G  
CXGF TURR \ RFAR RIJG 

.- - - - -. . - - - - - - - - - - - - - - - 
E S  FY93 PARTS F Y 9  p n R r S F Y 9  PARTS F Y 9  PART 1' 

UPA x I UPA x N UPA x N UPA x n UPA 

ENG MOD Moo MOD Id00 I 

GRRX 6737508 

(7RBX 6748072 C 

GRBX 6739018 

GRBX 6786734 

GRBX 6737528 

GRBX 6859217 

GRBX 6785177 
(7RBX 6794 188 

GRRX 6828147 
GRBX 6789777 

C>RRX 6737546 

C,RBX 6856117 
GRBX 6898746 
GRRX 6846127 

GRBX 6819697 

GRBX 6827282 

GRRX 6825238 

(>ROX 6875084 
C.RRX 6R25237 
c.r:nx m.16747 

GPRX 6846749 

GRRX 679439s 
(.ROX 0827887 
r,l?RY 684 1227 

f Rf3X 6847657 

GRBX 6874213 
(.17RX 6875773 

( l?nY 6773144 
r Z.",, P 7 - 7 .  a,- 
\ 7 ! \ , > A  \ , , i , , .4"  

(.PBX 6785758 
GRRX 6785757 

GRRX 6829394 

GRBX 6825230 

GRBX 6789578 

GRRX 6791715 

C,RBX 6828461 

GRBX 6886427 
GRBX 6730488 

(-RBX 6709768 

1 AS 

:RTS 307 

1 AS 

LAS 

LAS 

ASSY 

ASSY 

LAS 

CRS 
I AS 
I AS 
I AS 
I AS 

L A5 
I P S  
I AS 
I AS 

I It5 

I AS 
I AC 

I A 2  
8 " "  
I ' . . I  

LPS 
l AS 

LPS 
PSSY 

I AS 
LAS 

L AS 
LAS 

C t i R S  

C t i R S  

CHRS 

Ct IRS 
1.11 

C t i R S  

CHRS 

LAS 

LAS 

14P1 

L4P2 
1 l P l  

L l P l  

t lCP3 

I l P 6  

L I P 6  
I 11'6 

I 1 P 6  
t iCP6 
L4P2 

L4P1 
L l P l  

l lCP3 
L4P1 
L4P1 

t i C P 6  HCP2 

H C P 6  H C P l  

HCPG HCPZ 
t ICP6 

H C P 6  t l C P 2  

t i C P 6  t iCP2 

RP I 
RP 1 
BP4 

t ICP2 

HCP2 

VIR 

VIO 

VIB 

VIE 
t i C P  13 

I ICPZ 
t l C P 2  

t i C P 2  
t i C P 5  
bICP2 
H C P 6  HCP2 

63-17 D 8  

58-65 D 8  

63- 10 D 8  

63-14 D74 

63-15 D 8  

63-5 D24 

63-18 0 2 4  

56.1 D24 
11-78 D l 2  

57 73 D 8  

57-20  0 8  

58(32-39) D 8  
58(32-39) D 8  

57-26 D 8  

56-25 D 8  

56-38 D24 
59-9 0 2 4  

59-33 D24 
60 7 D24 

60 71 0 2 4  
60-31 0 2 4  

61-33 D24 
58 47 D24 

61  36 0 7 4  
67-37 0 2 4  

<9-?2 OR 
59  73 D 8  

58 46 0 7 4  
C "  .-. r.-. 
,0-1, I " L *  

63-1 D 8  

63-3 D 8  
58-53 0 2 4  

57-13 0 2 4  

63-23 D 8  
61-1 D 8  

67-19 D l 0  

58-64 D 3 5  
59.1 1 D 8  

18-34 0 7 4  
18-34 MPI  

19.7 D 8  

19-7 D 8  

20A-3 D 8  
20A-6 D 2 1  

20A-14 0 2 1  

2OA-20 D 2  1 

7OA-32 D 2 1  
19-29 D l 2  

20A-35 0 6  

19-22 D 8  
19-22 D 8  
18-23 D l 0  
18-39 D 7 4  
1R-73 D l 0  

71402A 

71402A 

71402A 

71402A 

7 1402A 

71402A 

71402A 

71402A 

71402A 

71402A 
7 t402A 

71402A 
71402A 
71402A 
7 1402A 

7 1402A 

71402A 

i 1402A 
7 1402A 
71402A 
7 1402A 

7 1402A 
71402A 
71407A 

i 1402A 

i 1407A 
i 1407A 

i 1402A 
- . .n.. 
I !.4"L,+ 

i 1402A 

i 1402A 
7 1402A 

i 1 4 0 2 A  

71402A 

i1402A 

71402A 

71402A 
71402A 
7 1402A -- 

TALS 

14007A 

07199A 

14007A 
07199A 

14007A 

10204M 

10204M 

10204M 

10204M 
14007A 
10204M 
14007A 
07199A 
07199A 
04340A 
14007A 

700 

5 0  

5 0  

5 0  

5 0  

5 0  

5 0  

5 0  
50 

' , O  

'4) 

!,O 

5 0  
50 

5 0  

5 0  
5 0  

5 0  

50 
100 

',O 

5 0  

0  

'1 0 
'>0 

I00 

1 0 0  

'PO . ,. .,,, 
700 

4 00 

5 0  

100 

'A) 

!,O 

2 5 0  
5 0  
50 

1 00 

1 loo 

loo 
50 

50 

50 

50 

5100 
4450 

4150 

3250 

100 
400 
50 
50 

50 
50 
50 

PAR 13 

!Y --I MOD 
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6 ENGINE 6 WO OAD 
OMENCLATURE T 

JAPTER 
A D E  STG 1 
ADE. STG 2 

. AD€. STG 3 
ADE. STG 4 
ADE. STG 5 
W E .  STG 6 
AD€. STG 7 
ADE. STG 8 

I ADE. S I G  9 
r PDE. STG 10 
I A D E . S T G  11 
LADE. STG 12 
I ADE. STG 13 
I ADE. STG 14 
JDY. BREATHER 
i)LT, COMP, TIE 

AGE 
AS€. COMPRESSOR 
0143 LIIJER ASSY 
OUPLING SHAFT 
OVER ASSY, LIGHT 
OVER. BREATHER 

( I f  FUSER , COMPRESSOR 
L AldGE . COMP K ~ H R  
I(:~CIFJG COMP EXT SHAFT 
IOIJSING COMP INLET 
OCK COMPRS WHL TB NUT 
IAIJIFOLD ASSY . 5 T H  STG 
.!PI(IFOLD ASSY .10TH STG 
.lAlllFOLD ASSY, lOTH STG OF 

f.1AHIFOL D ASSY. 5T t i  STG OF 
l l U l  

[JUT SPANER 
I~IIJG, COMP EXH SHAFT 
' L R E E N  
'.EAL 
'. t AL 
';EAL 

,.CAL 
',EAL 
';EAL. LABY ROTATING 
';EN. LABY, COMP REAR 
:lfAFT&GEAR 
TUBE. AI4TI-ICING 

VANE ASSY I S T  STG 
VANE ASSY 2ND STG 
VANE ASSY 3RD STG 
VAIJE ASSY 4TH STG 
VAI~E ASSY STH STG 
VANE ASSY 6TH STG 
VANE ASSY 7TH STG 
l:.!p!E A S Z Y  8TH STG 
vAFiE ASSY 9TH STG 
VAEJE ASSY 10TV 
VAIJE PSSY 111 
VAfl l .  ASSY 1211 

ASSY 

5536 
LAS 

CLEAN-] 

tep step2 Step3 Step UPA I IPB FIG I tnspect ( control 

cnnq 
2475 
ASSY 
LAS 

ASSY 
CHRS 
CHRS 
Cl iRS 
LAS 
LAS 
LAS 

- 
PART I FY~  PAR15 

CHRS 
5643 
ASSY 
CHRS 
CHRS 
LAS 

ASSY 

a 

MOD 

L4P1 
HCP3 
HCP3 
HCP3 
HCP3 
HCP3 
HCP3 
HCP3 
HCP3 
HCP3 
HCP3 
H C P ~  
L l P r . ,  . .- - 

HCP3 
H C P ~  
L4P1 
L4P5 
L4P1 
L4P4 
L 1P5 
L4P1 
HCP3 
L4P l  
L6P1 
l 4 P 1  
L4P l  
L3P2 
HCP7 
L l P l  
L l P l  
L I P 1  
L 1P l  
L-1Pl 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L6P 1 
L4P1 
L4P1 
L7P4 
L7P4 
L7P4 
L7P4 
L7P4 
L7P4 
L7P4 
L7P4 
~ 7 %  
L7P4 
L 7P4 
L7P4 

FY9 PARTS 

HCP2 
VIB 
VlB 
VIB 
VIB 
VIB 
VIB 
VIE 
VIB 
VIB 
VIB 
VIB 
%,IF( 

VIB 
VIB 

HCP6 
HCP2 
HCP6 
L8PZ 
HCP6 
HCP6 
HCP7 
HCP6 
BP4 

HCP6 
HCP6 
tiCP6 

a 

E N c  

uPA 1) 
MOD IdOD 

HCPZ 
HCP6 

upn x 

E N G  

FY93 PARTS 

a* x 
MOD 

HCP2 
HCP2 
HCP2 
HCPZ 
HCPZ 
HCPZ 

r 

ENG 

25-8 0 8  
31-15 0 1 6  
3 .  7 .  T\.C 
_I I-,. I " I"  

31-21 0 1 6  
31-21 016  
31-21 D l 6  
31-21 D l 6  
31-21 0 1 6  
31-21 D l 6  
31-21 D l 6  
31-21 0 1 6  
31-21 D l 6  
31-21 0 1 6  
31-25 016  
31-25 0 1 6  
25-48 D l 0  

31-4 024  
25-56 0 2 4  
27-27 8301 
27-13 VIS 

25-1 024  
29-17 D 8  
25-44 0 1 0  
29-2 1 MPMH3J4 

29-7 024  
25-72 024  

26-3 MPMH3'4 
30-3 024  

27-16 D l 7  
27-20 D l 7  
27-21 017  
27-19 D l 7  

29-3 024  
26-16 024 
25-61 0 8  
25-11 0 8  
26-22 D l 0  

29-9 0 1 0  
29-10 0 2 4  
26-21 D l 0  
26-23 D l 0  

29-8 024  
29-11 D l 0  
25-66 024  

26-5 024  
27-13 038  
27-13 038  
27-13 D38 
27-13 038  
27-13 0 3 8  
27-13 038  
27-13 038  
27.13038 . 
27-13 D38 
27-13 038  

' 3  038  
D38 

UP* x 

t N G  

FY9 PARTSFY9 

r 

ENG 

-- 
PARTS]FYS 

uPA x 

tNG 

I 

MOD 

UPA x 
MOD 



I ADAPTER 
2 BLADE. STG 1 
3 BLADE. STG 2 
4 BLADE. STG 3 
5 BLADE. STG 4 
6 BLADE. STG 5 
7 BLADE, STG 6 
8 BLADE. STG 7 
9 BLADE. STG 8 

10 BLADE. STG 9 
11 BLADE. STG 10 
12 BLADE. STG 11 
13 BLADE. STG 12 
14 BLADE. STG 13 
15 BLADE. STG 14 
16 BOLT. COMP, TIE 
17 CAGE 
18 CASE, COMPRESSOR 
19 COUPLlNG SHAFT 
20 COVER ASSY. LIGHT 
21 DIFFUSER. COMPRESSOR 
22 FLANGE. COMP REAR 
23 HOUSING 
24 HOUSING. COMP EXT SHAFT 
25 LOCK COMPRS WHL TB NUT 
26 MANIFOLD ASSY .5TH STG 
27 MANIFOLD ASSY .tOTH STG 
29 rrs!!!fnLo assv, !nTu STC- QF 
29 MANIFOLD ASSY. 5TH STG OF 
30 NUT 
31 NUT. SPANER 
32 PLATE 
33 RING. COMP EXH SHAFT 
34 SCREEN 
35 SEAL 
36 SEAL 
37 SEAL 
38 SEAL 
39 SEAL 
40 SFAl I ARY ROTATING 
41 SEAL. LABY. COMP REAR 
42 SHAFTIGEAR 
43 TUBE. ANTI-ICING 
44 VANE ASSY 1ST STG 
45 VANE ASSY 2ND STG 
46 VANE ASSY 3RD STG 
47 VANE ASSY 4TH STG 
48 VANE ASSY 5TH STG 
49 VANE ASSY 6TH STG 
50 VANE ASSY 7TH STG 
Si BTH STO 

52 VANE ASSY 9TH STG 
53 VANE ASSY 10TH STG 
54 VANE ASSY I I T H  STG 
55 VANE ASSY 12TH STG 
56 VANE ASSY 13TH STG 
57 VANE. COMP. 14TH STG 

ASSY 

LAS 

LAS 

CHRS 

2475 
LAS 

ASSY 
CHRS 
rums 
CHRS 

LAS 
CRS 
LAS 

5643 

5643 
ASSY 
CHRS 
CHRS 
CHRS 
LAS 

ASSY 

CRS 

L4P1 HCP2 
HCP3 WB HCP6 
HCPJ VIE HCP6 
HCPJ VIB HCP6 
HCPJ WB HCPG 
HCPJ VIB HCPG 
HCP3 WB HCP6 
HCP3 W8 HCP6 
HCP3 WB HCP6 
HCP3 VIB HCP6 
HCPJ WB HCP6 
HCP3 WB HCP6 
HCP3 VIB HCP6 
HCP3 WB HCP6 
HCPJ WB HCP6 
L4P5 HCP2 
L4P1 HCPB HCP2 
L4P4 LBP2 HCP6 
L4Pl HCP6 HCP2 
HCP3 t4CPl OP4 
L6Pl BP4 
L4P1 HCP6 HCP2 
L3P2 HCP6 
L4P1 HCP6 
HCP7 
LIP1 HCP6 BP4 
LIP1 HCP6 BP4 
LlP! HCPfi RPA 

LIP1 HCPB BP4 
L4P1 HCP6 HCPZ . 
L4P1 HCP6 HCP2 
L4P1 HCP2 
L4P1 HCP2 
L4P1 HCP2 
L4P1 HCPB HCP2 
L4P1 HCPB HCP2 
L4P1 HCP6 HCPZ 
L4P1 HCPB HCP2 
L4P1 HCP6 HCP2 
L4P1 HCPB HCP2 
L6P1 
L4P1 HCPB HCP2 
L4P1 HCPB HCP2 
L7P4 L7P2 BP4 
L7P4 L7PZ BP4 
L7P4 L7P2 BP4 
L7P4 L7P2 BP4 
L7P4 L7P2 BP4 
L7P4 L7P2 BP4 
L7P4 L7P2 8P4 
i 7 P i  i 7 P i  Bp4 
L7P4 L7P2 BP4 
L7P4 L7P2 BP4 
L7P4 L7P2 BP4 
L7P4 L7P2 BP4 
L7P4 L7P2 BP4 
HCP6 L7P2 BP4 

- -- 

FY PARlS F Y  PARTS 

a 

ENG 

;I 

EN 

- -. - - - - - 
' F Y ~  PARTS 

756 ENGINE (LOAD UPA x 

ENG 

UPA x 

ENG 

FY9 PARTS 

I 

ENG 

CLEANING PROCES 

Step1 Step Step3 Ste MO 

t Y Y  I 'AUl.  - 1 3  r * n t a  

I 

MOD 

UPA x 

ENG 

II 

MOO 

UPA x 

MOO 

MOD ACTUP 

PIN 

3 XI UPA X 

MOO I MOO MOO BASE M Control UPA UPA IPB FIG Inspect 



58 VANE. ASSY, COMP. AIR 
59 VENT ASSY 
60 WHEEL 1ST STG 
61 WHEEL 2ND STG 
62 WHEEL 3RD STG 
63 WHEEL 4TH STG 
64 WHEEL STH STG 
65 WHEEL 6TH STG 
66 WHEEL 7TH STG 
67 WHEEL 8TH STG 
68 WHEEL 9TH STQ 
69 WHEEL lOTH STG 
70 WHEEL 11TH STG 
71 WHEEL 12TH STG 
72 WHEEL l3TH STG 
73 WHEEL 14TH STG 

T56A15 

6873624 
6847305 EMS4450 
6841211 LAS 
6841212 CHRS 
6841213 CHRS 
6841214 CHRS 
6854755 
6854756 
6792767 CHRS 
6792768 CHRS 
6792769 CHRS 
6792770 CHRS 
6792771 CHRS 
6792772 CHRS 
6808283 CHRS 
6858624 

HCP6 BP2 
HCPG 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 
BP3 31-33 024 06883A 

[CM TOTALS 

ICM TOTALS 

1 ARM 
2 BAFFLE 
3 BAFFLE 
4 BEARING 
S BEARING 
6 REARING 
7 BEARING FLANGE 
8 BLOCK 
9 BOLT 

10 BOLT 
11 BOLT (WITH HOLES) 
12 BOLT PROPICTL 
13 BRACKET ASSY 
14 CAGE 
15 CAGE 
16 CARRIER. REAR 
17 CASE. FRONT 
18 CLAMP 
19 CLEVIS 
LU Lvur RINU ucen 

21 COUPLING 
22 COUPLING 
23 COUPLING 
24 COUPLING ENG TO T N  
25 COVER 
26 COVER 
27 COVER 
28 COVER 
29 COVER ASSY 
jn CWFR ASSY 

31 CRANK 
32 DIAPHRAM 
33 DIAPHRAh4 
34 D l A P H W  
35 DUCT ASSY 
36 EYE BOLT 
37 FLANGE 

GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
t i R i j h  

GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX ---., 
"# \-,. 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
r r n v  

u s  
CHRS 
CRS 

L4P1 HCP6 HCP2 
L4P1 HCP6 HCP2 
L4P1 HCPG HCP2 
HCP2 
HCP2 
HCP2 
L4P1 HCP6 HCPZ 
L:?: HCPB %PZ 
L4P1 HCPI HCP2 
L4P1 HCPB HCP2 
L4P1 HCP6 HCP2 
L4P1 HCPB HCP2 
HCPZ 
L4P1 HCPG HCP2 
L4P1 HCP6 HCP2 
L4P1 HCPI HCP2 
L3Pl HCP6 
HCPZ 
L4P1 HCP6 HCPZ 
I 4 0 3  U P D P  

L4P1 HCP6 HCPZ 
L4P1 HCPI HCP2 
L4P1 HCP6 HCPI 
L4P4 L6P4 HCP2 
L4P1 HCP6 HCPZ 
L4P1 HCPB HCPZ 
L4P1 HCP6 HCP2 
L4P1 HCP6 HCP2 
L4P2 HCP6 
L4P2 HCPG 
L4P1 HCPG HCP2 
L4P1 HCP6 
L3P1 HCP6 
L3P1 HCPB 
L4P2 HCPB 
L6Pl 
L4P1 HCP6 HCPI 
1 4P1 ttCPfi llCP2 

56-35 024 
61-18 0 8  
61-44 0 8  

56-9 D l 2  
56-10 012 

58-7 D l 2  
58-63 024 
62-1 1 024 
57-27 D8 
66-12 D24 
66-17 024 

58-8 0 8  
58-69 0 8  
60-27 024 
60-14 024 

62-8 024 
67-1 024 

58-68 D8 
56-16 D8 
63-9 024 
63-4 D24 
63-6 024 

63-13 024 
55-48 024 
57-39 D8 
74-18 D8 
74-19 D8 
74-20 D8 
55-10 024 
5120 D24 
56-24 D i i  
64-1 024 
66-1 D24 
66-1 D24 

55-15 D24 
'- 17 024 

61-2 024 
62-14 D l 0  

CHRS 
LAS 
Z S  
LAS 
LAS 
LAS 
LAS 

LAS 

LAS 

LAS 

LAS 
LAS 
MG 
3232 

AL 
AL 

LAS 
MG 

AL 
LAS 





% ROD 
97 ROD ASSY 
98 ROD END BEARING 
99 SCREEN 

100 SCREEN 
101 SEAL 
102 SEAL 
103 SEAL 
104 SEAT SAFEN COUP SEAT 
105 SEAT SAFEW COUP SPRING 
106 SEAT SAFEW COUPLING 
107 SHAFT 
108 SHAFT 
109 SWFT 
110 SHAFT 
11 1 SHAFT 
1 12 SHAFT 
113 SHAFT 
114 SHAFT 
115 SHAFT 
116 SHAFT GEAR ASSY . 
117 SHAFT TIM INNER 
118 SHAFT TIM OUTER 
119 SHAFT. PROP 
120 SPACER INNER 
121 SPACER OUTER 
122 SPRING 
123 SPRING 
124 SPRING 
125 SPRING 
126 STARTER GEAR 
127 STRUT 
128 TUBE 
129 TUBE 
I30 TUBE 
131 TUBE ASSY 
132 TUBE ASSY 
133 TUBE BANG LOCK 

GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
C3RBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 

1 ADAPTER 
2 BALANCE PLATE 
3 BLADE STG 1 
4 B W E  STG 2 
5 BOLT, TURB. CLAM 
6 BRACKET - 
I UnALAC I 

8 CAGE. FRT BRO 
9 CAGE. TURB. REAR BRNO 

10 CASE 
11 CASE 
12 CASING 
13 CASING ASSY 
14 CONE 

FYS PARTS ' W K t a  

6785177 L4P1 HCP6 HCP2 1 1  
6794186 ASSY L4P1 HCP6 HCP2 1 1  
6828147 HCP2 1 1  
6789772 ASSY L4P1 HCP6 HCP2 1 
6737546 L4Pl HCP6 HCP2 1 1  
6856117 HCP2 1 1  
6898246 HCP2 1 1  
6846127 ASSY LIP1 HCP6 HCP2 1 1  
6876198 L4P4 L6P4 HCP2 1 1  
6876196 L4P4 L6P4 HCP2 1 1  
6841117 LAS L4P4 L6P4 HCP2 1 1  
6819697 LAS L4P1 HCP6 HCP2 1 1  
8827282 CRS L4P1 HCP6 HCP2 1 1  
6825238 LAS L4P1 HCP6 HCP2 1 1  
6825084 U S  L4P1 HCP6 HCP2 1 1  
6825237 LAS L4P1 HCP6 HCP2 1 1  
6846747 LAS L4P1 HCP6 HCP2 2 2 
6846749 LAS L4P1 HCP6 HCP2 1 1  
6794399 LAS L4P1 HCP6 HCPf 1 1  
6827887 LAS L4P1 HCP6 HCP2 1 1  
6841227 LAS L4P1 HCP6 HCPl 1 1  
6823505 U S  L4P4 L6P4 HCP2 1 1  
6829068 LAS L4P4 L6P4 HCP2 1 1  
6842657 LAS L4P1 HCP6 HCPZ 1 1  
6824213 LAS L4P1 HCP6 HCP2 2 2 
6825223 LAS L4P1 HCP6 HCPZ 2 2 
s i i j i i i  * L-., a n 4  8 UPOC .Ir. r U C P ~  1 1  

6723146 U S  L4P1 HCPG HCP2 1 1  
6785758 LAS L4P1 HCP6 HCP2 4 4 
6785757 LAS L4P1 HCP6 HCP2 .- 6 8 
6829394 LAS L4P1 HCP6 HCPZ 1 1  
6825230 ASSY L6P1 2 2 
6789578 L4P1 HCP6 HCP2 1 1  
6791715 LAS L4P1 HCP6 HCP2 1 1  
6828461 ASSY L4P1 HCP6 HCP2 5 5 
6886427 HCP2 1 1  
6739486 LAS L4P1 HCP6 HCP2 1 1  
6792068 ASSY L4P2 HCP8 1 1  
r - rMlc*  -.--.-- I A C  1 AD1 HCP6 HCP2 2 2 

216 0 
216 0 

FYS PARTS 
a T56 ENGINE & WOknLOAO 

1 
10 

I I 

57-16 D24 7140s 47 94 50 100 46 92 276 552 104 208 130 260 
GRBX I V I ALS - --.-- 

I U I U ~  # v r r v  2 ~ 9 ~  qaun 22360 27950 
GRRX TOTALS 10105 10760 9R90 69.340 22360 279501 

n ma, UPA X 

,, 

5708 
CHRS 
CHRS 
5643 
LAS 

ASSY 
5389 

CHRS 
ASSY 
CHRS 
I nq 

UPA x - 
NOMENCLATURE I MO I PIN IBASE M 

L4P1 HCP6 
HCP3 HCPZ 
LlP6 WB 
LIP6 WB 
L4P1 L6P1 HCP2 
LIP1 
L1P1 
L4P2 HCP2 
L4P1 HCPB HCP2 
L1P1 HCPG 
L1P1 BP3 
L8P1 BP5 
L6P1 BP5 
LIP1 
L4P1 HCP6 

FY PARTS FY9 PARTS 

CLEANING PROCES I r 
FY PARTS 

MOD ACTUAL 

Step1 Step Step3 ste 

VPA x WA x a 

MOO u i A  i jFAl  :Pii Z G  ~!z:pce!!Cc!!!m!,~ 

UPA x 

m MOD M MOO lunl MOO EM EMQ EN ENO 



16 COMR 2ND 
17 COVER 2ND 
18 COVER 3RD 
19 COMR 3RD 
20 COVER F 1ST 
21 COVER. REAR 1ST 
22 DAMPER 
23 INSULATOR 
24 KEY. TURB CASE 
25 KEY. TURB CASE 
26 LOCK RlNG 
27 NUT 
28 NUT 
29 NUT HEX 
30 NUT, GANG 
31 NUT. GANG 
32 NUT. GANG 
33 NUT. GANG 
34 NUT. GANG 
35 NUT. GANG 
36 PLATE. TURB BALANCE 
37 RETAINER 
38 RETAINER 
39 RETAINING RlNG 
40 RETAINING RlNG 
41 RETAINING RlNG 
42 RETAINING RING 
11 RlNn 

44 RlNG SEAL 
45 RlNG SEAL 
46 RlNG SEAL 
47 RlNG SNAP 
48 RING. RE TAlNlNG 
49 RING. RETAINING 
50 SADDLE 
51 S W  BEARING 
52 SEAL LABY F BEARING 
53 S W .  LABY 
54 S W .  LABY 
55 SEAL. TURB BAL 
56 SEAL. TURB THRUST BAL 
57 SPACER 1 TO 2 
58 SPACER 2 TO 3 
59 SPACER 3 TO 4 
60 SPACER, TURB 
61 SUPPORT 
62 SUPPORT. FRONT BRNO 
63 SUPPORT, REAR BRNG TUR 
64 TUBE 
65 TUBE. VENT 
66 VirijE. SRO S i O  
67 VANE. STO 4 
68 VANE. TURB 1ST STO 
69 VANE, T URB 2ND 
70 WHEEL 1ST STG 
71 WHEEL 2ND STG 
72 WHEEL 3RD STG 

6846052 5545 
6846062 5545 
6846053 5545 
6846063 5545 
6859619 
6846311 5545 
6844649 LAS 
6846933 
6844625 5390 
6859014 
6843872 
6785084 LAS 
6844757 LAS 
6846473 CHRS 
6846601 CHRS 
6846602 CHRS 
6846191 CHRS 
6846604 ASSY 
6846190 CHRS 
6846603 ASSY 
6844615 5536 
6844619 5651 
6787722 LAS 
6748072 CRES 302 
6748072 CRES 302 
6726656 
6735310 LAS 
6844140 CHRS 
6844627 5536 
6892269 
6892263 
6786208 CHRS 
6786208 CHRS 
6846613 LAS 
6856654 
6852620 
6844614 5643 
6847330 5643 
6844617 5643 
6845798 5660 
6845798 5660 
6844632 NI 
6842683 NI 
6844794 N1 
6897187 
6870409 
6842678 ASSY 
6793749 ASSY 
6824572 CHRS 
6846960 CHRS 
S%*A 
6846995 
6847957 
6847347 EMS7363 
6875131 
6845592 5708 
6845593 5708 

L4P1 HCPB HCPZ 
L4P1 HCPG HCP2 
L4P1 HCPB HCPZ 
L4P1 HCPB HCP2 
L6P1 
L4Pf HCP6 HCP2 
L l P l  
HCPB HCPI3 
L l P l  
L l P l  
L4P2 HCP2 
L l P l  
L l P l  
L4P1 L6P1 HCP2 
L l P l  
L l P l  
LIP1 
L l P l  
L l P l  
LIP1 
L4P2 HCP2 
L l P l  
LIP1 
L4P2 HCP2 
HCP3 HCP2 
L l P l  
L l P l  
L4P2 HCP2 
L l P l  
LIP1 
L l P l  
L4P2 HCPZ 
HCP3 HCP2 
L l P l  
LIP1 BP4 
L6P1 HCP5 
L4P1 HCPB HCPZ 
L4P1 HCP2 
L4P1 HCPG HCP2 
L4P1 HCPB HCPZ 
L4PZ HCPZ 

LIP5 BP3 
LIPS BP3 
L1P5 BP3 
L4P1 HCPG HCP2 
LIP2 HCPZ 
LIP2 HCPZ 
LIP1 BPS 
L l P l  
L4P1 L6Pl HCP2 
L!P! B?! 
L l P l  BPS 
L l P l  BP4 
L l P l  BPS 
LIP5 BP3 
LIP5 BP3 
LIPS BP3 

(LOAD 

MO PIN BASE M 

14 . 14 
1 1  
14 14 
1 1  

17 17 
17 17 
1 
2 2 
4 4 
4 4 
1 1  
2 2 
2 2 
8 8 
1 1  
5 5 
1 1  
1 1  
1 1  
1 1  
4 4 
4 4 
1 1  
2 2 
2 2 
2 2 
1 1  
3 3 
1 1  
1 1  
1 1  
1 1  
1 1  
1 1  

12 12 
2 2 
1 1  
2 2 
1 1  
1 1  
1 1  

1 1  
1 1  
1 NIA 
1 1  
1 1  
1 1  
1 
1 1  
1 1  
r: c 
6 6 
12 12 
12 12 
1 1  
1 1  
1 1  

FY9 PARIS - 
CLEANING PROCES 

Step1 Step Step3 Ste 

MOD ACTVAl 

20-23 D l 0  
20-24 D l 0  
20-31 D l 0  
20-32 D l 0  
20-10 D l 0  
206  D l 0  

208-19 D8 
19-12 D l 2  

20A-17 D8 
2OA-17 DO 

20-21 D8 
18-25 D24 
1632 024 
20-5 DO 

20A-7 D8 
20A-8 D8 

20A-15 D8 
ZOA-15 DO 
20A-16 D8 
20A.16 D8 

20-2 D8 
20A-04 D8 
208-01 0 8  

20-1 D8 
20-1 D8 

200-13 DO 
208-1 7 D8 

20-15 D8 
19-11 024 
19-26 D24 
19-27 D24 
20-3 DO 

20A-1 DO 
208-16 D8 
19-108 021 

19-32 024 
20-4 D l 0  

18-47 D24 
19-31 D l 0  
2042 D8 
L W L  ua 
20-6 NIA 

20-27 NIA 
20-35 NIA 
20-42 D l 0  

1 9 8  D8 
18-36 FPI 
19-38 DO 
19-28 D35 
20-20 DO 
!9-24 n2! 
19-25 D21 
19-10 D21 
19-23 D21 
20-11 NIA 
20-25 NIA 
20-33 NIA 

I 

ENO UPA UPA lPb rlG 

UPA X 

ENO 

F Y  rnnls 

I 

EN Inspect 

UPA x 

EM) 

rr r n r \ t a  

Control 

I 

ENG 

a .....- 
UPA x 

ENO 

. . .  
I 

MOO 

I 

MOO 

WA x 

MOO 

$r 

UC. 



U W H E E L  4TH STQ TM 6870434 LIPS BP3 , 1 1  20-39 NIA 06882A 47 47 50 50  46 4 6  29 29 19 19 14 14 

408 19129 20350 18722 11803 7733 
&?56A15 408 0 19129 20350 18722 1 1803 7133 

1 ADAPTER 
2 ADAPTER. PLATE 6 PIN 
3 BEARING BALL ROD END 
4 BEARING BALL ROD END 
5 BODY, VALM 
6 BOLT . DOWELL 
7 BRACKET 
8 BRACKET 
9 BRACKET 

10 BRACKET 
11 BRACKET VH 
12 BRACKET R/H 
13 BRACKET. ANTI-ICING 
14 BRACKET. FLOWMETER 
15 BRACKET. FUEL FILTER 
16 BRACKET. REAR PROP CON 
17 BRACKET. TEMP. V A L E  
18 CAGE. ACCY, DRNE SHAFT 
19 CAP. VALM BYPASS 
20 CLAMP 
21 CLPMP. V-BAND 
22 COLLECTOR 
23 COLLECTOR. COMP 10TH STQ 
24 COLLECTOR. COMP. STH STG 
25 CONE 
28 CONNECTOR 
27 CONNECTOR, COMP AIR BLE 
28 COUPLINQ REAR TURB 
29 COMR ASSY 
30 DOWEL, STRUT 
31 FITTING 
32 FITTINO 
33 GEAR. CENTER. ACCY 
34 GEAR ASSY. SPUR 
35 GEAR, SPUK. IN I cnnnL 
36 HARDWARE 
37 HOUSING. ACCY DRNE 
38 LEMR. FUEL CONTROL 
39 LEVER, THROTTLE OUTPUT 
40 PISTON ,VALVE. SCAV. 
41 PLUQ ASSY, OIL PRESSURE 
42 PLUQ, MAGNETIC 
43 RING, COMP AIR BLEED 
44 ROD END 
4': on5 END 
48 ROD END 
47 ROD, THREADED 
48 SHAFT, OIL PVMP D R M  
49 SHAFT ASY. SIDE ACCY 
50 SHAFf, ACCY. IDLER GEAR 
51 SHAFT. GEAR. ? D R M  
52 SHAFT. GEAR AC- . DRNE 

- - - m  "?,-V*,",,, 

ENQ 
€NO 
ENQ 
ENQ 
E m  
ENG 
ENQ 
ENQ 
ENQ 
ENQ 
ENG 
ENQ 
ENQ 
ENQ 
ENQ 
ENG 
EN0 
ENG 
ENG 
ENG 
ENQ 
ENQ 
ENG 
ENQ 
ENG 
ENQ 
EN0  
ENQ 
ENQ 
EN0 
ENQ 
ENQ 
ENG 
EN0 -. *- &. ." 
ENQ 
ENQ 
E M  
ENQ 
E M  
ENQ 
ENQ 
ENQ 
ENG 
ENG 
ENQ 
ENQ 
ENO 
ENQ 
ENQ 
ENQ 
ENQ 
FbJG 

6793956 ASSY 
6814729 
6816387 
68 16385 
6783486 AL 
8791270 2485 
6851594 
6815929 LAS 
6851810 
6859975 
6842503 
6842502 LAS 
6815031 LAS 
6815926 ASSY 
6815938 LAS 
6739458 AL 
6805962 ASSY 
6702858 LAS 
6724714 LAS 
6794200 CURS 
6780707 
68 74687 
678633 t i i i S  
6786359 CHRS 
6856819 
6792358 
6787082 
6789877 LAS 
6846210 EMS4450 
6709721 CHRS 
6840152 U S  
6840153 LAS 
6738408 LAS 
6829917 LAS 
- 'CT.l l*  I me .,..,.- .- 

UTS.BOLTS 
6859428 
8781139 CHRS 
6781501 LAS 
6852333 
6730755 ASSY 
6822092 
6786766 CHRS 
6828147 
6828t46 
6828145 
6780854 EMS8501 
6720969 LAS 
6782790 LAS 
6738444 LAS 
6731183 LAS 
6787344 LAS 
6791109 U S  

FY9 PARTS 

MOD ACTUAL 
P 

L4P1 HCP6 
L4P1 HCP6 
L4P1 HCPB HCP2 
L4PI HCP6 HCP2 
L4P2 HCPZ 
L4P2 HCP2 
L6P1 
L4P1 HCP6 
L6PI 
L6P1 
HCP3 HCP2 
HCP3 HCP2 
L6P1 
L6P1 
L6P1 
L4P1 HCP6 
L6P 1 
L4P2 HCP2 
L4P2 HCP2 
L4P1 HCP6 
L6P1 
L6P1 
* em. L", . 
L6P1 
LIP1 VIB 
L6Pl 
L6P1 
L4P1 HCP6 
L3P3 HCP6 
L4P1 HCP6 
L4P1 l K P 6  
L4P1 HCP6 
L4P2 HCP2 
L4P2 HCP2 
1 AD7 HCP2 

HCPZO 
L3P3 HCP6 BP4 
L6P1 
L6P1 
L4P2 HCPZ 
L4P2 HCPZ 
L4P2 HCPZ 
L6P1 
L4P1 HCPB HCP2 
L4P1 HCP6 HCPZ 
L,Pi iie- "epl 

L4P1 HCP6 
L4P2 HCPZ 
L4P2 HCPZ 
L4P2 HCPZ 
L4P2 HCP2 
L4P2 HCP2 
L4P2 HCP2 

FY9 P A K l  s * - , ,a , ,  - 
r T56 ENGINE a WORKLOAD 

I 
e I I 

NOMENCLATURE MO I PIN (BASE M 

4-74 D8 
3-34 0 8  

11-27 D8 
11-38 D8 
22-7 D8 
23-1 DO 
2-9 D l 3  

2-38 DO 
4-71A D l 3  

468 D l 3  
58-23 D24 
58-23 D24 
9-27 D l 3  
4-73 D l 3  
2-16 D l 3  

11-17 D8 
4-64 D l 3  

23-1A 024 
21-21 D8 

3-9 0 8  
9-10 0 8  

12-34A D24 
12-37 D24 
12-36 024 
14-38 D24 
12-32 0 8  
12-38 D8 
14-58 D24 
22-3 024 

12-28 D8 
12-22 D24 
12-23 D24 
23-19 D24 
23-10 024 
23-6 D24 
NIA MtPSL 

24-21 024 
11-31 024 
11-35 024 
21-24 08  
21-16 D8 

13-1 08  
1244 DO 
11-18 D8 
11-28 D8 
!!-30 nn 
11-21 024 
23-16 024 
23-20 024 
23-13 024 

'l-15 D24 
.3-5 D24 
23-3 D24 

1 UPA X 

FY PARTS 

iiPk 1 L.FA I :FB F!G I !:spec! cnnfrol EN0 EN ENQ 

FY9 PARlS 

CLEANING PROCES 

Step( Step Step3 Sie 

$1758, WA X r 
F Y  PARTS 

r UPA x r WA x UPA x 

Em MOD E M  MOO 1 I Y* 



54 SPRING. HELICAL 
55 SPRINO . SCAVENGE PRES. 
56 SUPPORT 
57 SUPPORT 
58 SUPPORT 
59 SUPPORT, COORDINATOR 
60 SUPPORT, COORDINATOR 
61 SUPPORT. FRONT FUEL FIL 
62 SUPPORT, REAR FUEL FlLT 
63 TIE BOLT 
64 TIE BOLT 
65 TIE BOLT 
66 TIE BOLT 
67 TUBE ASSY. COMP SEAL 

ENG 
ENO 
ENO 
ENG 
ENG 
EN0 
E r n  
ENG 
ENO 
ENO 
E M  
ENO 
ENO 
ENO 

CRS 
CRS 

EMS7372 
CHRS 

ASSY 
LAS 

CHRS 
CHRS 
LAS 
LAS 
LAS 
LAS 

CHRS 

HCP2 . 1 . I  
HCP2 1 1  

VIB 2 2 
VIB 4 4 

HCP2 1 1  
HCP6 1 1  
HCP6 1 1  
HCP6 1 1  
HCP6 1 1  
L6P3 HCPI BPI 1 1 
L6P3 H C P l B P 1  1 1 
L6P3 HCPI BP1 1 1 
L6P3 HCPI BPI 1 1 

2 2 

FY9 PARIS -- 
CLEANING PROCES 

Step1 Step Step3 Ste 

MOD ACTVI; T56 ENGlNF .KLOAD 

22-10 D6 
21-23 D8 

0-4 D24 
M D24 

13-56 07 
11-52 D8 
11-53 DO 
2-14 D8 
2-15 D8 

1440 BYPMNP 
1460 BYPMNP 
14-60 B Y P M P  
14-60 B Y P W P  
12-29 D8 

a 

ENO MO PIN 

UPA x 

ENO 

FY PAN13 

Control UPA BASE M 

1514 POWER SECTION = TM + CM 71 111 75650 1 69598 148947 139347 162750 
1514 POWER SECTION = TM +CM 71 111 75650 1 69598 148947 139347 162750 

w 

EN 

68 TUBE. ANTI-ICING PROBE €NO 6815908 ASSY L4P1 HCP6 1 1  3-58 D8 14015A 47 47 50 6 0  46 4 8  

r r  r H n ~ a  

UPA x 

ENQ 

95 

95 

w 

ENO Inspect UPA 

ENGINE TOTALS 4418 4700 4324 
TOTAL PARTS IN ENOlN 85634 91 100 83812 
ENGINE TOTALS 4418 4700 4324 I 

UPA x 

ENO 

I a +  ... . .-  

Ips FIG 

a 

MOD 

w 

MOO 

VPA x 

uoo 

- 
(' UPA x 

~h , um uoo 



T56 ENGINE & &LOAD 
~ N ~ M F N C I A T U R !   MOO^ PIN 

1 COUPLING ENG TO GRBX 6792067 
2 COVERASSY GRBX 6787478 
3 COVERASSY GRBX 6822466 
4 DUCTASSY GRBX 6822465 
5 HOUSING ASSY. T N  GRBX 6824476 
6 HOUSING COUPLIN GRBX 6823502 
7 MEMBER COUPL INN GRBX 6842120 
8 MEMBER COUPL INT GRBX 68421 19 
9 MEMBER COUPL O U  GRBX 6829670 

10 PLUG EXT SHAFT C GRBX 6792069 
11 RlNGlSPRlNG GRBX 6738054 
12 RlNGlSPRlNG GRBX 6738451 
13 RlNGlSPRlNG GRBX 6848143 
14 SEAT SAFETY COUP GRBX 6876198 
15 SEAT SAFETY COUP GRBX 6876196 
16 SEAT SAFETY COUP GRBX 68411 17 
17 SHAFT TlM INNER GRBX 6823505 
18 SHAFT TlM OUTER GRBX 6829068 
19 TUBE BUNG LOCK GRBX 6792068 

8 
1 ARM GRBX 6826933 
2 BAFFLE GRBX 6782920 
3 BAFFLE GRBX 6786077 
4 BEARING GRBX 6820305 
5 BEARING GRBX 6820304 
6 BEARING GRBX 6815460 
7 BEARINGpFLANGE GRBX 6793673 
8 BLOCK GEBX G78658G 
9 BOLT GRBX 6825364 

10 BOLT GRBX 6829919 
11 BOLT (WITH HOLES) GRBX 6784953 
12 BOLT PROPICTL GRBX 6819694 
13 BRACKETASSY GRBX 6888618 
14 CAGE GRBX 6731153 
15 CAGE GRBX 6723126 
16 CARRIER. REAR GRBX 6858182 
17 CASE. FRONT GRBX 6843663 
18 CLAMP GRBX 6749387 
19 CLEVIS GRBX 6819698 - -  9 t Pt7CIV C I 7 A a A n  -- -"- ,.....--- . 
21 COUPLING GRBX 6786556 
22 COUPLING GRBX 6874939 
23 COUPLING GRBX 6786555 
24 COVER GRBX 6723131 
25 COVER GRBX 6846666 
26 COVER GRBX 6846665 
27 COVER GRBX 6846667 
28 CRANK GRBX 6826934 
29 DIAPHRAM GRBX 6829376 
30 DlAPHRAM GRBX 6873667 
31 DIAPHRAM GRBX 6875245 
32 EYEBOLT GRBX 6824774 
33 FLANGE GRBX 6873360 
34 FLANGE GRBX 6788149 
35 GEAR GRBX 6829385 
36 GEAR GRBX 6829392 
37 GEAR GRBX 6829393 

ASSY 

LAS 
CHRS 
CRS 

CHRS 
LAS 
a a,. L n . 8  

LAS 
LAS 
LAS 
LAS 

LAS 

MG 

LAS 

LAS 

LAS 
MG 
3232 

u s  
MG 

LAS 

MG 
LAS 
LAS 
LAS 

i 
B FI 1 spe ]control 

L4P1 
L4P1 
HCPZ 
HCPZ 
HCPZ 
L4P1 
LSO! 
L4P1 
L4P1 
L4P1 
LIP1 
HCP2 
L4P1 
L4P1 
LIP1 
L3P1 
HCP2 
L4Pl 
I IP1 

L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L3P1 
i 3 P i  
L6P1 
L4P1 
L4P1 
L4P1 
L4Pl 
L4P1 

-- 
LAS L4P4 L6P4 HCP2 1 I 55-48 t i 4  ii;tSA 47  ,. 4 7  59 5" A6 4 6  276 276 104 104 130 130 
AL L4P2 HCP6 1 1 . 55-10 024 12468A 47 47 50 50  46 46  276 276 104 104 130 130 
AL L4P2 HCP6 1 1 55-20D24 12468A 47 47 50 50  46 46  276 276 104 104 130 130 
AL L4P2 HCP6 1 1 55-15 024 12468A 47 47 50 50  46 46  216 276 104 104 130 130 

LAS L7P2 BP4 1 1 55-30 024 12468A 47 47 50 50  46 46  276 276 104 104 130 130 
LAS L4P4 L6P4 HCP2 1 1 55-72 D24 12468A 47 47 50 50  46 46  276 276 104 104 130 130 
LAS L4P4 L6P4 HCP2 1 1 55-62 D24 12468A 47 47 50 50  46 46 276 276 104 104 130 130 
LAS L4P4 L6P4 HCP2 1 1 55-61024 12468A 47 47 50 50  46 46 276 276 104 104 130 130 
LAS L4P4 L6P4 HCP2 1 1 55-60 D24 12468A 47 47 50 5 0  46 46  276 276 104 104 130 130 

L4P4 L6P4 HCP2 1 1 55-47D24 12468A 47 47 50 50  46 46  276 276 104 104 130 130 
LAS L4P4 L6P4 HCP2 4 4 55-68024 12468A 47 188 50 200 46 184 276 1104 104 416 130 520 
LAS L4P4 L6P4 HCP2 1 1 55-70 024 12468A 47 47 50 50  46 46 276 276 104 104 130 130 

L4P4 L6P4 HCP2 1 1 55-71 024 12468A 47 47 50 50  46 46  276 276 104 104 130 130 

L4P4 L6P4 HCPZ 1 1 55-678 D24 12468A 47 47 50 50  46 46  276 276 104 104 1% 130 

L4P4 L6P4 HCP2 1 1 55-67A 024 124684 47 47 50 50  46 46  276 276 104 104 130 130 

LAS L4P4 L6P4 HCP2 1 1 55-67D24 1 2 4 6 8 A 4 7  47 50 50  46 4 6  276 276 104 104 130 130 
LAS L4P4 L6P4 HCPZ 1 1 55-51 D24 12468A 47 47 50 50  46 46  276 276 104 104 130 130 
U S  L4P4 L6P4 HCP2 1 1 55-54 D24 12468A 47 47 50 50  46 46 276 276 104 104 130 130 

FY93 PARTC ' P A R I S  

1 1 55-37D10 12468A 47 47 50 50  46 46  276 276 104 104 130 130 
TORQUEMETER SEC 22 1034 1100 1012 6072 2288 
TORQUEMETER SEC 22 1034 1 100 1012 6072 2288 

HCPZ 1 1 56-35 D24 71402A 47 47 50 50 46 46  276 276 104 104 130 130 
HCP6 
HCP6 

HCP6 
4CPC 
HCPG 
HCP6 
HCP6 
HCP6 

HCP6 
HCP6 
HCP6 
HCP6 

HCP6 
HCP6 
HCP6 
HCPG 
HCP6 
HCP6 
HCP6 
HCP6 
HCP6 
HCP6 
HCP6 
HCPB 
HCPB 

HCP6 
HCP6 
HCP6 
HCPG 
HCP6 

FY PARTS 

UPA X 

E ENG 

UPA X 

MOO 

I 

MOO 

HCPZ 
HCP2 

HCP2 
UP02 . 
HCP2 
HCP2 
HCP2 
HCP2 

HCP2 
HCP2 
HCPZ 

HCPZ 

HCP2 
HCP2 
HCPl 
HCP2 
HCP2 
HCP2 
HCP2 
HCP2 

HCPl 
HCP2 
HCP2 
HCP2 
HCP2 

cs 
MOD I (100 

FY93 PARTS FY94 PARTS 
I 

ENG 

I 

ENG 

FY92 PARTS 

UPA X 

ENG 

UPA X 

ENG 

I 

MOD 

UPA X 

MOO 



.. - 

GFAR 
GEAR 
GEAR 
GEAR 
GEAR 
GEAR 
GEAR 
GEAR 
GEAR 
GEAR 
GEAR 
GEAR ASSY 
GEAR RlNG 
HARDWARE 
HOUSING ASSY 
HUB 
HUB SUN GEAR 
INNER CONE 
JOINT UNIVERSAL 
LOCK 
LOCK NUT 
NUT 
NUT 
NUT 
NUT 
NUT 
NUT 
NUT 
NUT SPANNER 
C)!L TL'PE 
OUTER MEMBER 
PIN RED GEAR EYE 
PLATE 
PLATE 
PLATE 
PLUG 
PLUG ASSY 
PLUG MAGNETIC 
PLUG MAGNETIC 
PLUNGER 
RETAINING RlNG 
RINC 

RlNG 
RlNG 
RlNG (NEG TORG) 
ROD 
ROD ASSY 
ROD END BEARING 
SCREEN 
SCREEN 
SEAL 
SEAL 
SEAL 

SHAFT 
SHAFT 
SHAFT 
SHAFT 
SHAFT 

GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GQ!?.Y: 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
CRRX 

GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GRBX 
GUBX 

GRBX 
GRBX 
GRBX 
GRBX 
GRBX 

6824214 
6824041 LAS 
6829390 LAS 
6824043 LAS 
6824044 LAS 
6841222 LAS 
6788225 LAS 
6829388 LAS 
6829398 LAS 
6852451 
6889361 
6841207 LAS 

UTS.BOLTS 
6873682 
6793516 
6873671 
6792040 LAS 
6827186 CRS 
6788398 LAS 
6788713 LAS 
6709769 
6723224 LAS 
6784981 LAS 
6823308 LAS 
6784692 
6784765 LAS 
6841119 LAS 
6849342 
5799332 LA.5 
6829451 LAS 
68298% U S  
6788467 LAS 
6808893 LAS 
6870248 
6786583 U S  
6789398 AL 
6822092 
6822222 
6737508 LAS 
6748072 RES 3 
6739Ol8 [AS 
6786734 LAS 
6737528 LAS 
6859217 
6785177 
6794188 ASSY 
6828147 
6789772 ASSY 
6737546 
68561 17 
6898246 
6646127 A S S  
6819697 LAS 
6827282 CRS 
6825238 LAS 
6825084 LAS 
6825237 LAS 

t I Y 3  I 

U 

FY PARTS FY93 PARIS tY94 PARTS FY92 PAHI5 

L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
HCP3 
LIP3 

HCP20 
L3Pl 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P2 
L4P1 
L4P1 
L4P1 
LAP! 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 
HCPZ 
14P1 
L4P1 
L4P1 
LIP3 
L4P1 
L4P1 
HCP2 
L4P1 
L4P1 
HCP2 
HCP2 
i 4 P i  
L4P1 
L4P1 
L4P1 
L4P1 
L4P1 

I  MOD^ PIN /BAS Step1 Step2 Step3 Ste .pe l~ontrol  E uoo uoo MOD 

GRBX 6829391 LAS L4P1 HCP6 HCP2 1 1 59-13 024 71402A 47 47  50 50 46 4 6  216 276 104 

RKLOAD CLEANING PROCESS A X  U 

HCPB 
HCP6 
HCP6 
HCP6 
HCP6 
HCPG 
HCP6 
HCP6 
HCP6 
HCP6 
HCP2 
HCPB 

HCPB 
HCP6 
HCPB 
HCPB 
HCP6 
HCP6 
HCP6 
HCPG 
HCP6 
HCP6 
HCP6 
HCP6 
HCPG 
HCP6 
HCPG 
ctrpc 
HCPG 
HCP6 
HCPI 
HCPB 
HCP6 
HCP6 
HCP6 
HCPB 
HCP6 
HCPB 

HCPB 
HCPG 
HCP6 
HCPB 
HCP6 
HCPG 

HCP6 
HCPG 

HCPC 
HCP6 
HCPB 
HCP6 
HCP6 
HCPB 

U P A X  

HCP2 
HCP2 
HCP2 
HCP2 
HCP2 
HCPI 
HCPI 
HCP2 
HCP2 
HCP2 

HCPI 
HCPl 
HCP2 
HCPZ 
HCP2 
HCP2 
HCP2 
HCP2 
HCPZ 
HCP2 
HCPZ 
HCPZ 
HCPl 
HCPI 
HCP2 
HCP2 
HCP2 
HCP2 
HCP2 
HCP2 
HCP2 
HCP2 
HCP2 
HCP2 
HCP2 

HCP2 
HCPI 
HCP2 

HCP2 
HCP2 

HCP2 
HCP2 

HCP2 
HCP2 
HCP2 
HCP2 
HCP2 
HCPZ 

1 1 59-18 024 
1 . 1  ' 60-5 024 
1 1  60-6 024 
3 3 60-11024 
1 1 60-34 D24 
1 1  61-7 D24 
1 1 61-25 024 
1 1 62-32 D24 
1 1 62-36 D24 
1 1 63-34 D24 
1 1 61-15 D24 
1 1  63-2 D24 
1 NIA NIA D8 
1 1  65-1 024 
1 1  61-3 024 
1 1  65-2 D24 
1 1 58-62 024 
1 1 56-26 D l 0  

10 10 62-5 D8 
1 1 57-24 0 8  
2 2 57-15 D24 
3 3 59-1 D24 
1 1 61-24D24 
1 1 61-30 D24 
5 5 62-5 D24 
5 5 62-7 024 
1 1 57-25 024 
1 1 61-12 D24 
1 1 58-71 Dfl 

1 1 58-57 D24 
2 2 57-9 D24 
1 1 57-29 D8 
1 1 6149 D24 
1 1 62-28 D24 
1 1 57-33 D24 
1 1 5748 D l 0  
3 3 57-18 DO 
1 1 57-21 D8 
14 14 63-17 D8 
1 1 58-65 D8 
1 1 63-10 D8 
1 I 63-14 024 
1 1 63-15 D8 
1 1  63-5 024 
1 1 63-18 D24 
1 1  56-1 024  
1 1 11-18 012 
1 1 57-23 DO 
1 1 57-20 D8 
1 1 8(32-39) DO 
1 1 8(32-39) D8 
i i 37-26 D I  
1 1 5625 D8 
1 1 56-38 D24 
1 1  59-9 D24 
1 1 59-33 D24 
1 1  60-7 024 



T56 ENGINE L WL ... LOAD 
I NOMFNCLATUR 1 MOD) PIN 
SHAFT GRBX 6846747 
SHAFT GRBX 6846749 
SHAFT GRBX 6794399 
SHAFT GRBX 6827887 
SHAFT GEAR ASSY GRBX 6841227 
SHAFT. PROP GRBX 6842657 
SPACER INNER GRBX 6824213 
SPACER OUTER GRBX 6825223 
SPRING GRBX 6723144 
SPRING GRBX 6723146 
SPRING GRBX 6785758 
SPRING GRBX 6785757 
STARTER GEAR GRBX 6829394 
STRUT GRBX 6825230 
TUBE GRBX 6789578 
TUBE GRBX 6791715 
TUBE GRBX 6828461 
TUBE ASSY GRBX 6886427 
TUBE ASSY GRBX 6739488 
WASHER GRBX 6709768 

LAS L4P1 
LAS L4P1 
LAS L4P1 
LAS L4P1 
LAS L4P1 
LAS L4P1 
LAS L4P1 
LAS L4P1 
L4S L4P1 
LAS L4P1 
LAS L4P1 
LAS L4P1 

ASSY L6Pl 
L4P1 

LAS L4P1 
ASSY L4Pl 

HCP2 
U S  14P1 

FY PARTS FY93 PARTS FY94 PARTS FY92 PARTS 
CLEANING P UPA X I UPA X U UPA X I UPA X 

FI I spe (control E 

HCP6 
HCPG 
HCP6 
HCP6 
HCPG 
HCP6 
HCP6 
HCP6 
HCP6 
HCP6 
HCfW 
HCP6 

HCP6 
HCP6 
HCP6 

HCP6 

HCP2 
HCPI 
HCP2 
HCPl 
HCP2 
HCP2 
HCP2 
HCPZ 
HCP2 
HCPZ 
HCPZ 
HCP2 

HCP2 
HCP2 
HCP2 

HCPZ 

FY93 PARlS Jb' 

2 2 57-16 024 7140ZA 47 94 50 100 46 92 276 552 1 M  208 130 260 
GRB 194 194 9071 9650 8878 53268 20072 25090 

GRB 194 194 9071 9650 8878 53268 20072 25090 

- -  

I 

MOD MOD 

MI 

216 0 
216 0 

U\S L4P1 HCP6 HCP2 -" -.a " - a  i i I Y L ~  :!:$?A 4 7  11! 50 100 46 92 276 552 104 208 

MOO 

GRBX TOTALS 10105 - 10750 - 9890 59340 22360 2 1950 
GRBX TOTALS 10105 10750 9890 59340 22360 279501 

UOO I 
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INDEX 
NO. 

1 6 8 4 5 7 0 1  TURBOPROP ENGINE ASSY ( T 5 6 - A - 7 A )  

1 6 8 7 0 7 8 5  TURBOPROP ENGINE A!;SY ( T 5 6 - A - 7 8 )  

2 POWER SEt::3N - - 2 "H29 15 

3 T U R S I N E  
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EXHlnlT I P n N C P A l  ttAVA 
9 A A l  C O 5  O l M J U A  MlWT SAKC 

~EWOTU< 3a1~ou.c ~ 4 0  ~ 0 3 ~ 3  \ N P A R t  tAl;i~Ti 3%i2 
T14l3 DATA CUnnENT AS OF 0 6 \ 1 5 / 0 4  

MAJOfl P n O G M M 3  
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EXliIOIT I1 PfllNCIPAl.: NAVAlflSYSCOM 
DMlSA SMLC95 01 ANKA A ~ E N T :  S M i f  
flEWOnK SCttEDULE AND COSTS nEPAlfl FACILIN: SM1.C 

TIilS DATA CUnnENT AS OF 711 4/W MlNOn P R O G W S  

N S N  T L W  Ut.tlT LAOOR MAlCfllAL TOTAL 
ITEM PAnT NUMOEfl STOCK LIST SCt IEDUWO INPUTS UNIT TIME COST WITt4 COST UNIT 1 ST om 
NO NOMENCLATU~E PnlcE MPI~S  DAYS OW~IIEAD COST COST 

1 ST 2ND 3nD 4TH TOTAL 
7 R  2840 00 01  0 4049 DO $11,500.00 5 5 5 5 20 
6844616 ALL S 111 
CASING 

7flH284000Ob(lO370DO $19,21000 0 0 0 1 1 
8842704 -425 
SHAFT GEAn 

003 7RH 2025 00 060 00% DO $477.00 0 0 0 0 0 
6828341 -425 
CAOLE ASSY 

004 7RH 2840 00 41 1 1152 DO $5,04000 3 3 2 2 10 
6870400 1411 6'425 
6847348 
s y P o n T  

005 7AH 4810 00 540 2108 00 $1,3M).00 10 10 10 17 74  
lQO585-1 -14116 
6781978 
VALVE ASSY 

7- 2015 00 028 31 23 DO $1.210.00 12 42 42 41 107 
190772-2 -14116 
6814762 
VALVE ASSY 

7RH 2840 00 632 8 150 DO $2.170.00 0 9 0 0 30 
6789748 A U  
CASING UNEII 

010 7nH2025008769687DQ S1.7m.00 12 12 12 10 46 
0807784 -14 
H M W S S  

011 7n t l432000 8769691 DO $12,400.00 22 22 22 20 80 
6024278 -14 
022489-055-02 
PUMP ASSY 

Z N O O ~  m o o - t n  4~ am 
COST COST COST 



EXttIOIT I1 P~INCIPAL: NA\tAIIlfiYSCOM 
OMlSA SAALCOS Ol ANKA AGENT: SM1.C 
n m m K  SCHEDULE AND COSTS n m l n  FACIUW: SMLC 
MlNCfl PROGRAMS TIIIS DATA CUflnENT AS OF 711 9/01 

NSN FLOW UNIT LAOOR MAKf l lAL  TOTAL 
rrE M PAnT NUMOEn STOCK LIST SCIIEDULED INPUTS UNIT TIME COST WITH COST UNIT 

N O  NOMENCLATUnE PRICE M/IiRS DAYS OMnHEAD COST 

I ST 2140 3 f l0  4 M  TOTAL 
013 7AH 165000187 4318 00 $1.140.00 0 0 0 0 0 

6841776 -14 
FILTER ASSY 

015 7FE 284001 OC30544DQ $48.250.00 41 12  41 41 105 0 6648096 -14 

614 ~ ~ ~ o S ~ ! ~ ; i Q ~  DO $41.380.00 0 0 0 0 0 

CASE. COMP 

018 7fE 201501 0785343DO $47.340.00 65 66 65 65 201 
6693601 -14 
441024-2 
CONTROL 

7 E  201500872 24W DO $47.340.00 0 0 0 0 0 
6651i573 -14 
330093-3 
FVEL CONTROL 

/ - - . m a  v c e  *nor n g  n,t 7nm DO $47.340.00 0 0 0 0 0 

G'&3%550 -14 
441024-1 
FVEL CONTROL 

1 ST 07R 2 N D O m  3RD 01Fi 4TH O m  
COST COST COST cosr 

7 s  201s 00 a01 OITZ DO $51.720.00 o o o o o 
6846314 -18 
330648-2 
FML CONTROL 



EXHIBIT 11 PnlNCIPAL: NAVAlnSY SCOM 
DMlSA SMLCOS 01 A N M  ACIENT: SMLC 
REWORK SCHEDULE AND COSTS nEPAln FACIUW: SMLC 
MlNOn PAOGRAMS TIllS DATA CURRENT AS OF 711 4 lM  

NSN FLOW UNIT LA00n MAEnIAL TOTAL 
ITEM PART NUMOER STOCK UST SCtiEDULED INPUTS UNIT TIME COST WTIl COST UNIT I ST OTR ZNDOTA sworn 4 M  OTR 

NO NOMENCLANnE PnlCE M n R S  DAYS OMRtiEAD COST COST COST COST COST 

1 ST 2ND j n D  411 I TOTAL 
0 1 0 0 ) 7 ~  201501 041 588200 $51.720.00 0 0 0 0 0 C ' 6870451 -18  

440042- 1 
FMLCONTnOL t 

020 7 1 1  200501 298 3103 DO 
2 W 4 M  141425 
330501-2 
VALVE ASSY 

02Q4 7Fe 2915 00 877 3277 DO 
a800574 - 141425 
350501-1 
VALVE ASSY 

021,' 7 ~ q 2 9 1 5 0 1  074 0003 DO 
68*11 -425 
440378-2 
FUEL CONmOL 

6;;- 7RH 201 5 00 220 3 a m  D o  
L 4 8878342 -425,  

44M78-1  

, F M L  CONmOL 

022 /' 7nH 2840 00 0085 071 1 DO C '  ' 6870209 -18  

CASE AND STATOn 
- 

,7Fe2840 00 O8d 037? DO 
1 6821510 -10 

CASE AND STATU(\ 

023 7RH 201501 300 18% DQ 
27ratoo -141ra 
MOTOn UNlT ASSY 

0234 7nH 201 5 00 (158 2024 DO 
33m75 -16  
MOTOR- GEN 

024 7RH 4810 00 740 8806 DO 
8824286 A U  
41 -2038-004 
V A L E  SOLENOID 



EXIItOlT II PnlNCIPAL: I~AVAII~SY ~ L U M  
DMtSA SAALCo5 01 ANKA AGENT: SAMC 
REWWK SCHEDUCE AND COSTS REPAln FACILITY: SAA1.C 
MINOT\ PROGRWS T~IIS DATA C U ~ E N T  AS OF 711 4/01 

N SN FLOW UNIT L A O M \  MATEnlAL TOTAL 
ITEM PMT NUMOER STOCK UST SCIIEDUED INPUTS UNIT TIME COST WTH C O S ~  UNI r i ST om Z N D O ~  moam ~ T H  om 
NO NOMENCUTWE PnlCE MfilnS DAYS OWnl lEAD COST COST COST COST COST 

I ST 2ND 3nD 4711 TOTAL 
025 7R112015 01 312 5787 DO $21.850.00 1 1 1 0 3 

2716107 -14 
MOTOn UNlT ASSY 

02W 7RH 3020 01 018 7543 DO $21.850.00 
183438 -14  
MOTOA UNlT ASSY 

o m )  7~ 284000 4 3 4 7 ~  DO $m.020.00 30 37 30 36 145 

ROTOn ASSY 

02a4 ~TFIE 2840 00 790 3760 DO C ~m.020.00  o o o o o 
6841200 -14  
ROTOH ASSY 

ROTMI ASSY 

027 7RH 4320 00 012 7080 DO $3.533.00 4 4 4 2 I 4  
-*a-.a. a , ,  
O O W J V ,  r>- i 

PUMPASSY , 

028 7RH 2025 00  066 DCi00 DO $456.00 5 5 5 5 20 
8829257 -425 
CABLE ASSY 

020 7RH 4320 00 100 1071 DQ 
6871870 / u l  S Ill 
PUMP ASSY 

7RH 2840 00  150 77104 00 
6873624 14/1 lV425: 
.,..IC .CPV ..- 

03 I) 7RH2M0 00 429 51 08 DO $41.700.00 0 0 0 0 0 
0671 447 
CASE AND STATOn 





'V. ,.",T I, 
LA, v ~ u n  I ,I PIlINCIPAL: NAVAIRSY SCOM 
DMlSA SAALCQ5 0 I ANKA AGENT: SAALC 
nEWW!K SCHEDULE AND COSTS nEPAln FACIUN: SMLC 
M I N ~  P ~ O G ~ A M S  1111s DATA CU~I\ENT AS or 7 1 1 4 1 ~  

NSN FLOW UNIT LAnOn MATCnIN 
ITEM PMT NUMBER STOCK UST SCIIEDULED II~I~UVS UNIT TIME COST WIIII COST 
NO NOMENCUTVnE P ~ I C E  ~n lll~ DAYS OEAI IEAD 

1 ST ZND 3170 4ni TOTAL 
042 7RH 2915 00  484 8038 DO $Cl.040.00 28 28 28 28 110 

6873466 - 14 
6404487 
9001-301 
CONrnOL 

0420 7 1 3 ~  2915 00 401 85% DO $6.040.00 0 0 0 0 0 
8871122 -14 
CONTHOL 

7Rt12840 00 872 3872 DO $1 1.830.00 0 0 0 0 0 
8847236 
-(.LO-... 
""'.I.,. I 

68ZP310 
CASE AND STATOn 

0434' 7nu 284000 868 8837 DO $ 1  r.830.00 o o o o o '-- 8848145 
CASE AND STATM 

04501 7RH 2840 Ou r: I 1~083 DO $1 1,630.00 C , 1. O 

' 8825187 
CASE AND STATOR 

044 7RH 4320 00 876 9682 DO $3.33J.00 14 14 14 14 56 
---man 11 I -. - - -  . 
PUMP ASSY 

044A 7RH 4320 00  674 0932 DO $3,333.00 0 0 0 0 0 
8792265 -18 
PUMP ASSY 

0454 7 E 2 9 2 5  00 785 4871 DO $2.050.00 0 0 0 0 0 
87W844 
WIRING HMNESS 

TOTAL 
UNlT 

COST 
I ST orn 2 ~ 0 o m  yrooln tni om 
COST COST COST COST 



EXttIOIT II PRINCIPAL' f.lAVAlRSYSCCOM 
DMISA SAALCV5 V 1  AN^ .O#-.,T. &, ,. 

,.UL.... u r r . c -  

R W ~ K  SCIIEDULE AND COSTS n E w n  FACIUN: SMLC 
MINOR PF!OGnAMS TIiIS DATA CVnnENT AS OF 7/l4/W 

N S N  
ITEM P M T  NUMRER 
N O  NOMENCLATVnE 

0461 7nH 201 5 00 304 8 t 88 DO c.* 687670. -16 
F M L  C O N m O L  

0 4 d 1  7fE 2015 00 777 0017 D O  
; 6794215 -10 

FUEL CONmOL 

7RH 3020 01 270 8242 DO 
6680350 
8880382 
SPUA GEAR 

0 4 7 ~  7nH 3020 00 304 0090 DO 
( 1 6?9440l 

6q4 I230 
c a n s 1 6  
SPUR GEM 

04a4 7RH 2925 00 670 06Kl DQ 
08MO93 
SWlTCH ASSY. TIIRUST 

049 7 E  2915 00 3 0 1  3364 DO 
8874121 -14  
CONmOL ASSY 

0404 7 K  2- 00 876 0686 DO 
8800586 - 1 4  
C m O L  A S S Y  

050 7 E  2925 01 077 3310 DO 
688776U ALL S Ill 
48950 
EXC IT€ A 

FLOW UNIT U00n MA7EnlAL TOTAL 
STOCK UST SCIIEDULL-D INPUTS UNIT TIME COSTWITH COST UNIT tsr om 

PRICE M ~ S  DAYS OMAIIEAD COST COST 
1 ST 2ND 3RD 4TH TOTAL 

$5.140.00 21 21 21 20 83 

Ow 7 E  2925 00 799 1773 00 $3,640.00 0 0 0  0 
aao5230 i 01425 
EXCITER 

2NO Om JRD OTn 
COST COST 

4~ om 
COST 

0500 7 E  2925 00 676  0602 DO $3.040.00 0 0 0 0 0 
0805307 -14116 
4 0 9 8  
EXCITER 



EXHIOIT 11 PnlNClPAL: NAVAIRSYSCOM 
DMlSA SMLC95 01 ANKA AGENT: SMLC 
R E W ~ K  SCHEDULE AND COSTS nEPAtn FACIUN: SMLC 
MINOR PROGRAMS THIS DATA CUnnENT AS OF 711 41M 

N SN FLOW UNIT UIO<X\ MATEnlAL TOTAL 
ITEM P A ~ T  NUMBER STOCK usr SCI~EDVUD INPWS UNIT TIME COST WTH COST UNIT 1 ST om Z N O O ~  moom 4 m  om 
NO NOMENCIATUJIE PlllCE MRRS DAYS OVCI\tiEAD COST COST COST COST COST 

1ST 2ND 3nD 4TH TOTAL 

( FUEL CONrnOL 
- --- 

0518) 7w 2840 00 224 6397 DO $17,340 00 0 0 0 0 0 C 8 8 7 M M  - 1 411 6142s 
07pZ334 
FUEL C O N m O L  

@:)kk 0:z:33Y DCl 
$17.34000 0 0 0 0 0 

CONrnOL 
-1 - 

0510 E 2 8 4 0  00 876 W173 DO C a $16.18000 0 0 0 0 0 
792376 . 

FUEL C O N ~ O L  L- - 
052 7 w  2915 00 464 6940 DO $5.84000 12 12 12 12 41 

~ 7 3 4 a s  - i a1425 
8404488 
c m m o L  

0 5 X  7FE 2915 00 622 4033 00 $5.040.00 0 0 0 0 0 
8575600 16/425 
eaisioo 
CONrnOL 

(--:I -nu --an nn rot 5,m DO v. , v t q t  ZW.~ -- .- . $14,810.00 2 2 2 2 8 
0650427 -1  411 61425 
GEARBOX HOUSING 



EXtIlOlT II PHI14CIPAL: NAVAIHSYSCOM 
OMlSA SAALCOS 01 A i i ~  .-r.*r. P I I , P  

,.ULI. I .  "l "l&.. 

nEWOnK SCHEDUlE AND COSTS nEPAlH FACILITY: S M L C  
MINW P~OGHAMS n 1 1 ~  DATA CUHHENT AS OF 711 4~ 

NSN FLOW UNIT CAOO(I MATIlfllAL TOTAL 
ITEM PAnT NUMOEn STOCK LIST SCIIEDUIIO IIII'UTS UNIT TIME COST W I l t I  COST UNIT (ST om ~ N D O ~  S I D O ~  4Tl l  OTn 

NO NOMENCIAT~E PIIICE ~ n ~ n s  DAYS o ~ m c ~ ~ o  COST COST COST COST COST 

1 ST 2ND 3HD 4111 TOTAL 
0534 j7flt12MO 00 401 5708 00 C- $14.810.00 0 0 0 0 0 - 8859426 

GEMDOX IiOUSING 

054, 7 W 3 0 M 0 1  1 W 8 0 3 7 0 0  $8.270.00 3 3 3 2 11 6 0880381 -14l16 
6889358 
GEAR. SPUn 

,' 

'054uj 7 ~ 1 ~  mm 00 304 m e o  DO $8.270.00 0 o o o o C- A /  aaraaaz -1411 a 
GEAn ASSY 

055 7 n ~  4320 00 818 8252 DO $1.810.00 5 5 5 5 20 
6821270 A U  
ROTAnY PUMP 

0550 7RH 4320 00 876 9604 DO $ 1  ,810.00 0 0 0 0 0 
6792283 
ROTMY PUMP 



EXHIOIT N PHINCIPAL: N A V A l l \ s r s ~ O i n '  
OMlSA SAALCPS OIANKA AGENT: S M L C  
REWOnK SCHEDULE AN0 COSTS REPAIR FACIUN: S M L C  
MlNOn PnOGRAMS TI~IS DATA CURRENT AS OF 7/14/&1 

N S N  ' FLOW UNIT U O O f l  MATERIAL TOTAL 
ITEM PAnr NUMOER STOCK UST SCIIEDULED IIJPIJTS UIJIT TIME COSTWIIII COST UNIT 1 ST om Z N D O ~  N I D O ~  4~ om 
N O  N O M E N C L A M E  PRICE M/tlRS DAYS OVEftIlEAD COST COST COST COST COST 

1ST ?ND 3HO JTt l  rOTAL 
057A 7 E 2 0 1 5  0 0  O M  0374 DO $4.47000 0 0 0 0 0 

00@5420 
FUEL CONmOC 

(.. . 
057Q 7RH 2015 0 0  124 5581 00 $4,470.00 0 0 0 0 0 

0889046 -425 
.FUEL CONmOC (. -- < 

057C 7 E  2015 0 0  304 81 87 D O  $4.470.00 0 0 0 0 0 
0870707 

t.FUEL CONTnOL 

e) ~ ~ ~ ~ ~ ~ I ~ o o o ~ ? ~ o Q u D o  s16.080.00 o D 0 0 m 
0847349 A U  S If1 
CASE ASSY 

060 7RH 4810 00 528 3o rn  DO $01000 11 I ?  11  t t  45 
aral5o8 Xii ,  
VALM. ANTI ICE 

001 7RH 8150 0 0  750  5704 D O  $3.370.00 2 3 2 2 0 
0847718 -10 
CABLE ASSY 

002 1 7 M  2840 0 0  758 1 138 D O  $004.00 22 22 22 21 I 7  c.; 6841151 ALL 
LAB SEAL 

063 7 ~ 2 0 1 5 0 1 3 1 8 8 8 2 7 D O  $13,430.00 12 12 12 11 47 
13030485 -10  
----.,- . 
I-"- - 
VALM ASSY 

0634 7 E  2015 00 706  2710 D O  $13.430.00 0 0 0 0 0 
0827230 -16 
330532- 4 
VALVE ASSY 

0 6 4  7fE2905 0 0  0 7 5  3641 D O  $3.640.00 ( 8  0 i C 
a a n t a a  
1 0 9 2 0 6  3 
V N M  SPEED !XNSOR 



EXtiIOIT II I'IIINCIPAL: NAVAIIISYSCOM 
DMlSA S M L C V ~  u l %u'iii\ .-'..I. ....I,- 

n u C $ .  I .  ~ r v - ~ v  

R E W ~ K  SCIIEWS AND COSTS nwNn FACII.IN: SMI.C 
M I N ~  P ~ O G ~ A M S  TfflS DATA CVnnENT AS OF 711 4/@l 

NSN FLOW UNIT LI\DOT1 MATEnlAL TOTAL 
ITEM PAnT NUMDEn STOCK UST SCIICDUED INI'UTS lJNlT l l M E  COST WI I I I  COST UNIT (ST om 
NO NOMENCLAlUtlE PIIICE M n l n s  DAYS OMnHEAD COST COST 

1 ST ZND MI) 4T) I  TOTAL 
7% 2840 0 0  8 3 0  3362 DO ' S5.040.00 24 24 24 23 05 
0845705 - 1 4 ~ 1 0  
0858685 
0HAJE.PflOP St l A I 7  

OW, 7nH 2840 01 0 4 0  1 1  53 DO C Sl.680.00 710 710 710 709 2833 
' aawoba 141161425 

6876880 
684068 
U W R  ASSY , 1 0 t ( \  4 

'0664 ' 7 m  2840 00  007  0702 DO $1.680,00 0 0 0 0 0 c--- - * /  0876874 - t4 / ,0  
U K R  ASSY 

Om > 7 E  2840 00 105  2991 DO Il.6RoOO 0 0 0 0 0 
" 0876680 

U K A  ASSY 

O ~ C C \ ~ F E  2840 00  757 59~) DO S1.680.00 0 0 0 0 0 
6847888 -14  
U K R  ASSY 

( iaao‘ ‘7n~  2840 oo 038 3840 DO S ~ . B W . O O  o o o o o 
6 7 0  -14lIO 

20855570 
U N R  ASSY 

PNDOTTI J ~ O O T ~  4 M  U m  
COST COST COST 





EXtIIOIT II PnlNCIPAL: NAVAlnSYSCUM 
DMlSA SPJUcV3 U1 AN% 

.rr.#r. C A I ,  P 
,,"LI. I .  .,,"lLV 

nmOnK SCHEDULE AND COSTS nEl'Aln FAClLllY: SMLC 
M I N ~  ~nocnws TIIIS DATA C U ~ ~ E N T  AS OF ~IIJIM 

NSN FLOW UNIT lAOO(I MATERIAL TOTAL 
ITEM PART NUMBER STOCK UST SCtlCDlJLED ttJIIUTS UNIT TIME COST W T t i  COST UNIT 1ST OTR 2 ~ 0 0 m  S O O ~  4 n t  OTR 

NO NOMENCUTWE PnlCE MlHnS DAYS OWnfIEAD COST COST COST COST COST 
1 ST ?NO 3fID 4Ttl TOTAL 

071.1 7 E 2 8 4 0  01 3 6 9 2 1  11 DO C $1.000.00 100 252 252 1'52 850 
- 23000088 

VANE. T U n O l K  ENGINE 

072 1 7 E 2 6 4 0  01 3 6 9  21 10 D O  $1.3M.00 12 24 24 2fl 8 0  
2,375 
VANE. TUnOlW ENGINE 

41b001 
CONTAINER 

075 I eKH8145008n7 1040DQ 
' 0-09850 

8800399 
8800440 
CONTAINER 

~ ~ % " B K H  8 i ~ o o e a c  2 9 n  DQ 
\Jeao0302 -10 

CONTAlNEn 

(O;a.,! 6 M  I l U O O  B 3 0 8 4 1 1 W  
i- wul34/ - t 4 / l O  

e a w z i e  
0-1 1350 
CONTAJNER 

CONTAJNER 



EXtIIOlT II FlllNCIPAC: NAVAIIISYSCOM 
OMISA SAMCV5 01 ANKA AGENT: SMLC 
nwmu SCHEWLE AND COSTS nEPAln FACILITY: SMI.C 
MI NO^ ~ n t x n ~ ~ ~  TlllS DATA CUflnEN 1 AS OF 711 41W 

NSN FLOW UNIT LAO0f-t MAWAIAL TOTAL 
ITEM PAnT NUMOER STOCK U S 1  SCIICDULED ltJP\JTS UNIT TIME COST WITII COST UNIT  ST om 2NOOlR 31\0Om 4n1 O m  
NO NOMENCLANHE PRICE MI) InS DAYS OVERI~EAO COST COST COST COST COST 

CONTAJNER 

a l e  oo a17 fo r ,  DO 
08a)377 -14 
CONTAJNER 

1 ST 2FIO 3110 4TII TOTAL 
0 0 0 0  0  

CHANGE 1 2 3 4 5 0 



LONG RANGE > C A P A B I L I T Y  < TODAYS DATE 1 0 / 2 4 / ~ 4  PACE 
.... 

A-GOO4C-DCY-PL-BER 
,,, 

PLANNED LABOR APPL ICAT ION SUMMARY- A S  OF FY 9 4  QTR 4 MOM 3 
REPORT SEQUENCE - RCC.RGC.PSEUD0 CODE 

SONNEL EQUIVALENTS 0 - * * * *  

R 3 YR 4 YR 6 -  

. 00 . 00 . 00 

MEPNC A L FJRU 336 2 4 0 0 0 0 . 0 2  . 00 . 00 . 00 . 00 

MEPNC H L F L B J  336 4 0 0 0 0 . 0 0  . 00 . 00 -00 . 00 

MEPNC H L FLQR 336 17 1 0 0 0 0 .ll . 00 . 00 . 00 . 00 

6 6 6  0 0 0 -06 - 4 9  . 00 . 00 -00 

0 0 0 -00  -06 . 00 -00 . 00 

76479  7175 1 ,7063 5 3 - 0 1  56 .99  5 4 . 6 7  50.75 5 0 .  16 
TOT LAB  EFF / /  I N D  FAC . 9 4 3  . 9 0 2  . 8 9 2  . 8 9 2  .a92 . 4 0 3  . 4 0 4  . 4 0 4  . 4 0 4  . 4 0 4  

MEPND A E FEBX 333 9 2 0 0 0 0 . 1 0  . 00 . 00 . 00 -00 



A-G004C-DCY- 1 LONG RANGE PLANNED LABOR APPL' > N  SUMMARY- 
> C A P A B I L I l Y  IUUAYL U b ~ c  

AS OF FY 9 4  O T R  4 MOM - 
REPORT SEQUENCE - R( :. PSEUDO CODE 

ONNEL EQUIVALENTS . 
YR u 

2 . 4 2  

5 3  16 1206  1 10446  1 0 4 4 6  10254  3 . 4 1  8 .98  7 . 8 7  7 . 9 0  7 . 7 3  
MEPNC A J F K F R  3 3 4  

3 0 0 0 0 . 00 . 0 0  . 00 . 00 . 00 
MEPNC U 3 FNHK 3 3 4  

3 3 6  7 0 195 195 187 183 . 0 5  - 1 4  . 1 5  . 1 4  . 1 4  
MEPNC H K FKLA 

MEPNC N K FLRM 3 3 6  0 1353 1354 1354  1354  
.oo 1 .O1 1 . 0 2  1 . 0 2  1 . 0 2  

MEPNC U L FDUL 336 5 5 2  0 0 0 0 . 3 3  .OO 
. 0 0  . 0 0  . 00 



LONG RANGE 
- -....- r .  r - r r  *Or,.".- n . T C  

A-G004C-DCY-PL-8ER I ~ ~ ~ H ~ A L I  I I - ,---,, --., !C!91!94 PAGE 
t 7 5  

PLANNED .LOBOR A P P L I C A T I O N  SUMMARY- AS OF FY 9 4  QTR 4 MOM 3 
REPORT SEQUENCE - RCC.RGC.PSEUD0 CODE 

MEPNC U J FHDP 3 3 4  5 3 2  2 5 0  1 2 5 0 0  2 5 0 0  2500 .37  1 . 8 6  1 . 8 8  f.89 t .88 

MEPNC U J F H X I  3 3 4  5 0 0 0 0 -00 . 00 . 00 . 00 . 00 

MEPNC U J F J R D  3 3 4  2 1 2 2 2 2 2 1 3 3  .O1 . 0 2  . 0 2  -02 . 0 2  

MEPNC A J FKEH 3 3 4  1 0 9  0 0 0 0 - 0 8  . 00 . 00 . 00 . 00 

MEPNC A J FKFG 3 3 4  1 6 2 3  2 0 2 6  2026 2026 2026 1 . 0 4  1 . 5 1  1 . 5 3  1 - 5 3  1 . 5 3  



LONG RANGE > C A P A B I L I T Y  < T O D A Y S  DATE ~ U I A ~ ~ J -  a ..-- 
PLANNED LABOR APPL >N SUMMARY- AS OF FY 94 QTR 4 MOH 

REPORT SEQUENCE - R I  2 .  PSEUDO CODE 

MEPNC A E FNRW 3 3 3  3 0  0 0 0 0 .02 . 00 -00 . 00 . 00 

MEPNC M F F K K J  3 3 6  1 0 0 0 0 . 00 . 00 -00 . 00 .oo 

MEPNC T F FLWI  3 3 6  1 6 2  0 0 0 0 . I 0  . 00 -00 . 00 . 00 

MEPNC U J FALM 3 3 4  98 0 1 1 1 . 0 7  . 00 -00 
. 00 . 00 

MEPNC U J FHBT 3 3 4  5 8 4  2 4 2  1 7 7  1 7 7  2 4  1 .38 1 8  . 1 3  . I 3  . 1 8  

HEPNC U J FHCA 334 4 8 2 a 4 2 -03 -00 . 00 -00 .W n 

MEPNC ll J W C L  334 7580 i 2266 12267 1 2 2 6 7  1 2 2 6 7  4 . 9 8  9-  1 3  9.26 9.28 9.25 



A-G004C-DCY-PL-8ER LONG RANGE . c ~ P a d i i i i . f  < T 2 C A Y S  31TE !" /36 /94  PAGE 
1 7 3  

PLANNED LRBOR A P P L I C A T I O N  SUMMARY- AS OF FY 94  QTR 4 MON 3 
REPORT SEQUENCE - RCC.RGC.PSEUO0 CODE 

I Y A L E N T S  * ' * * * '  
YR B 

00 . 00 

MEPNC A E F F W J  3 3 3  4 0 9  0 0 0 0 . 3 1  . 00 . 00 . 00 -00 

MEPNC A E FHGL 3 3 3  225 5 0 3  0 0 0 . I 7  . 3 8  . 00 -00 . 00 

MEPNC A E FHCT 3 3 3  3 8 0 0 0 0 - 0 3  . 00 . 00 . 00 . 00 

MEPNC N E FLRK 3 3 3  0 9 7 9 8 9 8 9 8 . 00 . 0 7  . 0 7  - 0 7  - 0 7  

MEPNC N E FLRS 3 3 3  0 9 3  1 9 3 2  9 3 2  9 3 2  -00 . 7 0  . 7 0  . 7 1  - 7 0  



A - G 0 0 4 C - O C Y .  r R  LONG RANGE > C A P A U I L i  I I . 
4 "L, , .  I _ _ 

PLANNED LABOR APPL ' O N  SUMMARY- AS OF F Y  9 4  0 It( 9 I~IUI* 

REPORT SEQUENCE - F C . P S E U D 0  CODE 

0 0 0 0 . 00 . 00 . 00 . 00 . 00 
MEPNC A ' E  F B I 0  333 3 

227 0 0 0 0 . l S  . 00 . 00 . 00 . 00 
MEPNC A E F C N I  3 3 3  

3 3 3  1389 0 0 0 0 1 . 0 3  . 00 . 00 . 00 -00 
MEPNC A E F E B X  

MEPNC A E F F E P  3 3 3  132 0 0 0 0 . 1 0  . 00 . 00 . 00 . 00 

MEPNC A E F F J P  333 34s 
+. 0 0 0 - 25  -00 . 00 -00 . 00 

MEPNC A E FFJR 333 3 e o o o o -03 -00 . 00 -00 . 00, 
)I 



LONG RANGE 
- - - -  - rmn.vr n a r c  ! Q / ~ A ! O ~  PAGE 
I L Y n - , . O I L . . ,  - .u.....- -- .-  1 7 1  

PLANNED .L BOR A P P L I C A T I O N  SUMMARY- A S  OF FY 94 OTR 4 MOM 3 
REPORT s E d E N c E  - R c c .  RGc.  PSEUDO CODE 

ALENTS YR * * * * * *  8 ,  

00 -00 

MEPNB A  S  OYCT 136 0 1 4 4 4 . 00 . 00 . 00 . 00 . 00 

MEPNB A S FGPX 3 3 6  0 1 4 4 4 . 00 . 00 . 00 . 00 .oo 

MEPNB 9 S  F I A B  3 3 6  0 1 4 4 4 .OO . 00 . 00 . 00 . 00 

MEPNB C S FKSN 3 3 8  0 1 4 4 4 -00 -00 . 00 . 00 . 00 



I-:; . I 
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Richard, 

Attached are the Cleaning Certification Worksheets and back- 
up data. These originals are being provided to you for 
forwarding to the SA-ALC Team Lead. mfi Rita Smith 

OC-ALC/ FMPPM 
23 Nov 94 



Estimation of Required DLA Storage Areas 16 Nov 93 

South 40 warehouse = 13000 sq ft total chtmical storage 
5240 sq ft total corrosive storage area 

1000 sq ft of storage area for cleaning 
1000 sq ft of storage area for F lating 

phone conv with supem Longlx97834 

Bldg 16, Area A warehouse = 26400 sq ft total cht:rnical storage 
15000 sq ft totid corrosive storage are'i 

5000 sq ft of storage area for cleaning 
5000 sq ft of storage area for plating 

phone conv with supen, SrnitMx9248 1 

The above areas are estimates based on my telephone conversations with the warehouse 
s u p e ~ s o r s .  

Michael 1 85 



Command Average Yield Rate 

RGC 

Missiles 
C 
D 

Engines 
E 
F 

OMEI 
G 
H 

Exchangeablw 
J 
K 
L 

' Area Base 
M 
N 

Local Mfg 
P 
R 

Software 
' S ' 



FOR CfC'c"fiL 8 1 oil-i USE ONLY. 

TECHNOLOGY REPAIR CENTER (TRC)/PROCESS ASSEIiSMENT 
CERTIFICATION WORKSHEET 

PURPOSE: To document the sources of data collected for the Cleaning Tei~m in suppon of the 
TRCIProcess Assessment. 

SOURCE: G337 Inventory Tracking System (ITS), G017, G029, Facilities Engineering Section 
(LPPES), Engine Production Branch (LPPP), HQ AFMCJLGTP, Resource Standards Section 
(LPPER), Process Engineering Section (LPPNP), Business & Competition Planning Section 
(FMPBB), Commodities Engineering Section ,(LIPE,B), and personal experienceknowledge. 

METHOD: Facilities Engineering Section (LPPES) provided: GO 17, shop drawings; Engine 
Production Branch (LPPP): Manpower Authorization Document (AM); P -0duction Engineering 
Section (LPPER): G337 Inventory Tracking System (ITS) for FY95 engine workload, 
indirectloverhead labor; HQ AFMCLGTP: GSA Contract Federal Express Overnight Shipping 
Rates, Air Force Average Packaging Material Cost; Resource Standards Sec tion (LPPER): 
Personnel Requirements (ITS screen 21 72); Process Engineering Section (LPPNP): cleaning 
process information, list of consumable materials; Business & Competition E lanning Section 
(FMPBB): Capacity Utilization (G029); .Cornrnodii:ies Engineering Sectior ,@DEB): 
Commodities data. 

J CONCLUSION: This data will be used for hrther analysis. 

'I certifL that the attached information is accurate and complete to the best o:'my knowledge and 
belief. CI 

Preparer: Date: 2 2 Y ov 1994 

LARRY W. HONE, COLONEL, USAF 
CHIEF, PRODUCTION DIVISION 

TRC Focal Point Reviewer: & -SJ /giTd Date: .72 &+,- ?q 
Edna McDaniel 
OC-ALCEMPP 
DSN 339-3345 

I certify that the attached information is accurate and complete to the best o?'my knowledge and 
belief. 

MAJCOM Reviewer: Date: 

FOR OFFICIAL USE ONLY 



HEM1CA.L CLEANING PROCESSES 

AC CHEMICAL CLEANING METHODS 

ROCESS' -- METHOD A (HOT SECTION STEEL) 
'ITLE -- FOUR STEP ALKALINE RUST REMOVING AND ACIDIC DE:;CALING W/OUT 

PHOSPHORIC ACID 
.EFER. -- T.O. 2-1-111, SPOP 213; MAE PO 79-7, METHOD A 
.PPROVE,L -- MAENP/MICHAEL J PATRY/X65185/21 APR 88 

TANK 
101,301 
102,302 
103,303 
104,304 
105 or 
305,306 
106,307 
107,308 
108,309 
109,310 
110,313 
111,314 -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER RINSE 
ACID SCALE CONDITIONER 
ACID SCALE CONDITIONER 
WATER RINSE 
ALKALINE PERMANGANATE 
ALKALINE PERMANGANATE 
WATER RINSE - 
ALKALINE RUST REMOVER 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TIPlE/MIN 
:.5 
:.5 
:.5 
! i 
:10 
:. 5 
! i 
:.5 
:.5 
! i 
! i 
! i 
19 REQU. 
1iS REQU. 
ILS REQU . 



IIEMICIiL CLEANING PROCESSES 

C-ALC CHEMICAL CLEANING METHODS 

'ROCESS -- METHOD B (HOT SECTION STEEL) 
'ITLE -- THREE STEP ALKALINE RUST REMOVING W/OUT PHOSPHORIC ACID 
LEFER. -- T.O. 2-1-111, SPOP 13; MAE PO 79-7, METHOD B 
,PPROVIiL -- MAENP/MICHAEL J PATRY/X65185/21 APR 88 

TANK 
101,301 
102,302 
103,303 
104,304 
107,308 
108,309 
109,310 
110,313 
111,314 -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER RINSE 
ALKALINE PERMANGANATE 
ALKALINE PERMANGANATE 
WATER RINSE 
ALKALINE RUST REMOVER 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TIIfE/MIN 
L 5 
L 5 
L 5 

., > 
! 5 
15 

! 5 
! 5 
! 5 
;is REQU. 
;iS REQU. 
AS REQU. 



HEMICAL CLEANING PROCESSES 

C-nLC CHEMICAL CLEANING METHODS 

,ROCES,C; -- METHOD C 
I T L E  -- ONE S T E P  ALKALINE RUST REMOVING 
.EFER. -- T . O .  2 - 1 - 1 1 1 ,  S P O P  2 0 3 :  MAE PO 7 9 - 7 ,  METHOD C 
.PPROVAL -- MAENP/MICHAEL J P A T R Y / X 6 5 1 8 5 / 2 1  APR 88 

; T E P  
1 
2 
3 
4 - 
3 

6 
7 
8 
9 
1 0  
11 
1 2  
1 3  

TANK 
601  
6 0 2  
603 
6 0 4  
605 
6 0 6  
6 0 7  
608 
6 0 9  
6 1 0  -- 
-- -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER. 
ALKALINE RUST REMOVER. 
WATER R I N S E  
ALKALINE RUST REMOVER. 
ALKALINE RUST REMOVER. 
WATER RINSE 
ALKALINE RUST REMOVER. 
ALKALINE RUST REMOVER. 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

T I X / M I N  
L 0 
LO 
L 0 
3 

LO 
L 0 
> 
LO 
LO 
> 

. I S  REQU. 

.is REQU. 

.IS REQU. 



:HEMICIiL CLEANING PROCESSES 

IC-ALC CHEMICAL CLEANING METHODS 

?ROCES!; -- METHOD D (HOT SECTION S T E E L )  
TITLE -- FOUR S T E P  ALKALINE RUST REMOVING AND A C I D I C  DESCALING WITH 

PHOSPHORIC A C I D  
3EFER. -- T.O. 2-1-111, S P O P  211; MAE PO 79-7, METHOD D 
IPPROVAL -- MAENP/MICHAEL J P A T R Y / X 6 5 1 8 5 / 2 1  APR 88 

STEP 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 3  
3 "  

TANK 
301 
302 
303 
3 04 
305 
306 
307 
308 
309 
310 
3 1 1  
3 12 
313 
3 14 -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER R I N S E  
A C I D  SCALE CONDITI0NE:R 
A C I D  SCALE CONDITI0NE:R 
WATER R I N S E  
ALKALINE PERMANGANATE: 
ALKALINE PERMANGANATE: 
WATER R I N S E  
I N H I B I T E D  PHOSPHORIC A C I D  
WATER R I N S E  
ALKALINE RUST REMOVER 
WATER R I N S E  
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TI ' qE /MIN 
L 5 
15 
15 - 
3 

15 
15 - 
3 

15 
1 5 
5 
15 - 
2 - 
2 - > 
4 s  REQU. 
4 s  REQU. 
4 s  REQU. 



3EMICAL CLEANING PROCESSES 

C-ALC CHEMICAL CLEANING METHODS 

ROCESS -- METHOD E (HOT SECTION S T E E L )  
I T L E  -- THREE S T E P  ALKALINE DESCALING WITH PHOSPHORIC I L C I D  
EFER. -- T.O.  2 - 1 - 1 1 1 ,  S P O P  11; MAE PO 7 9 - 7 ,  METHOD E 

PPROVAL -- MAENP/MICHAEL J P A T R Y / X 6 5 1 8 5 / 2 1  APR 88 

T E P  
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
1 2  

TANK 
301 
302 
303 
304 
308 
309 
310 
311 
3 1 2  -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER R I N S E  
ALKALINE PERMANGANATE 
ALKALINE PERMANGANATE 
WATER R I N S E  
I N H I B I T E D  PHOSPHORIC ACID 
WATER R I N S E  
PRESSURE RINSE/STEAM CLEAN 
C O M O S I O N  TREATMENT 
DRY 

T I F E / M I N  
:.5 
:.5 
:.5 
f i  
:.5 
:.5 
f; 
:. 5 
f; 
2,s  REQU. 
1,s REQU. 
1 , s  REQU. 



HEMICAL CLEANING PROCESSES 

C-nLC CHEMICAL CLEANING METHODS 

'ROCESI -- METHOD F (ALUMINUM, S T E E L ,  T I T . W I U M )  
' I T L E  -- TWO S T E P  CARBON SOLVENT AND P A I Y T  S T R I P P E R  
!EFER. -- T.O. 2 - 1 - 1 1 1 ,  S P O P  7 ;  MAE PO 7 9 . - 7 ,  METHOD F 
LPPROVPLL -- MAENP/MICHAEL J PATRY/X65 18 5 / 2  1 APR 8 8 

TANK 
4 0 1  
4 0 2  
4 0 3  
4 0 4  
4 0 8  
4 0 9  
4 1 0  -- 

MATERIAL 
COLD CARBON REMOVER 
HOT CARBON REMOVER 
HOT CARBON REMOVER 
HOT WATER R I N S E  
COLD CARBON REMOVER 
COLD CARBON REMOVER 
HOT WATER R I N S E  
PRESSURE R I N S E  
CORROSION TREATMENT 
DRY 

TIME/MIN 
: I0  
ti0 
ti0 
! i 
t i  0 
ti0 
! i 
~ L S  REQU. 
iiS REQU. 
AS REQU. 



HEMICA,L CLEANING PROCESSES 

C-ALC CHEMICAL CLEANING METHODS 

'ROCESS -- METHOD G (ALUMINUM, S T E E L ,  T ITANIUM)  
'ITLE -- ONE S T E P  CARBON SOLVENT AND P A I N T  S T R I P P E R  
S F E R .  -- T . O .  2 - 1 - 1 1 1 ,  S P O P  7 ;  MAE PO 79-7, METHOD G 
,PPROVAL -- MAENP/MICHAEL J P A T R Y / X 6 5 1 8 5 / 2 1  APR 88 

;TEP TANK MATERIAL TI:%/MIN 

1 2 0 1  COLD CARBON REMOVER 50  

2 2 0 2  COLD CARBON REMOVER 5 0  

3 2 0 3  COLD CARBON REMOVER 5 0  

4 2 0 4  HOT WATER R I N S E  5 

5 -- PRESSUrZE R I N S E  A S  REQU. 

6 -- CORROSION TREATMENT 

7 -- DRY 

AS REQU. 

A S  REQU. 



XEMICAL CLEANING PROCESSES 

C-  ,,LC CHEMICAL CLEANING METHODS 

ROCESS -- METHOD H (STEEL & MAGNESIUM) 
ITLE -- PAINT STRIP FOR STEEL & MAGNESIYJM 
EFER. -- T.O. 2-1-111, SPOP 250; MAE PO 79-7, METHOD H 
PPR0VA.L -- MAENP/MICHAEL J PATRY/X65185/21 APR 8 8  

TEP 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

TANK 
401 
402 
403 
4 04 
405 
406 
407 
408 
409 
410 
411 
4 12 -- 

MATERIAL 
COLD CARBON REMOVER 
HOT CARBON REMOVER 
HOT CARBON REMOVER 
HOT WATER RINSE 
ALKALINE PAINT STRIPPER 
ALKALINE PAINT STRIPPER 
WATER RINSE 
COLD CARBON REMOVER 
COLD CARBON REMOVER 
HOT WATER RINSE 
ALKALINE PAINT STRIPPER 
WATER RINSE 
PRESSURE RINSE 

NOTE: Do Not Steam Clean Magnesium Parts! 

i 713 CHROMIC ACID 
15' 714 WATER RINSE 
16 -- PRESSURE RINSE 
17 -- CORROSION TREATMENT 
18 -- DRY 

TIlIE/MIN 
:;o 
ti0 
1;o 
! i 
ti0 
t i  0 
! i 
ti0 
ti0 
! i 
ti0 
!; 
1,s REQU. 

z.0-15 SECONDS 
! i 
IS REQU. 
1iS REQU. 
IiS REQU. 



BEMICAL CLEANING PROCESSES 

C-ALC CHEMICAL CLEANING METHODS 

ROCESS -- METHOD I (TITANIUM & STEEL) 
ITLE -- ANTIGALLING COMPOUND/GRAPHITE VARNISH STRIP 
.EFER. -- T.O. 2-1-111, SPOP 252,253; MAE PO 79-7, METHOI I 
.PPROVAL -- MAENP/MICHAEL J PATRY/X65185/ 2 1 APR 88 

TANK 
501 
502 
503 
504 
505 
508 
510 -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
WATER RINSE 
CHROMIC-PHOSPHORIC ACID 
WATER RINSE 
ALKALINE RUST REMOVER. 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TII'IIE/MIN 
30 
30 - 
> 
30 - 
3 

30 SECONDS 
5 
4s REQU. 
4s REQU. 
\S REQU. 



3EMICAL CLEANING PROCESSES 

2-nLC CHEMICAL CLEANING METHODS 

ROCESS -- METHOD J (TITANIUM & STEEL) 
ITLE -- TWO STEP CLEANING FOR TITANIUM & STEEL 
EFER. -- T.O. 2-1-111, SPOP 18: T.O. 2 - 1 ,  PROC. 9, ])AWL. 2-152; 

MAE PO 79-7, METHOD J 
PPR0VA.L -- MAENP/MICHAEL J PATRY/X65185/21 APR 88 

TEP 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

TANK 
501 
502 
503 
504 
505 
508 
510 -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
WATER RINSE 
CHROMIC-PHOSPHORIC ACID 
WATER RINSE 
ALKALINE RUST REMOVER 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TIIIE/MIN 
L 0 
L 0 
5 

L 0 
5 
30 SECONDS 
5 
AS REQU. 
AS REQU. 
AS REQU. 



HEMICAL CLEANING PROCESSES 

1C-ALC CHEMICAL CLEANING METHODS 

'ROCESS -- METHOD K (TITANIUM 6r STEEL) 
'ITLE -- TWO STEP CLEANING FOR TITANIUM & STEEL 
!EFER. -- T.O. 2-1-111, SPOP 18; T.O. 2J-1-11, PROC. 9, ?ARA. 2-152; 

MAE PO 79-7, METHOD K 
LPPROVIiL -- MAENP/MICHAEL J PATRY/X65 185/2 1 APR 88 

TANK 
501 
502 
503 
504 
505 
508 
510 -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
WATER RINSE 
CHROMIC-PHOSPHORIC ACID 
WATER RINSE 
ALKALINE RUST REMOVER 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TI!{E/MIN 
5 
5 
5 
5 
5 
30 SECONDS 
5 
AS REQU. 
AS REQU. 
AS REQU. 



HEMICAL CLEANING PROCESSES 

C-ALC CHEMICAL CLEANING METHODS 

ROCESS -- METHOD L (TITANIUM & STEEL) 
' ITLE -- TWO STEP CLEANING FOR TITANIUM & STEEL 
.EFER. -- T.O. 2-1-111, SPOP 18; T . O .  25-1-11, PROC. 9, I'ARA. 2-152; 

MAE PO 79-7, METHOD L 
.PPROVA.L -- MAENP/MICHAEL J PATRY/X65185/2 1 APR 88 

TANK 
501 
502 
503 
504 
505 
508 
510 -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
WATER RINSE 
CHROMIC-PHOSPHORIC ACID 
WATER RINSE 
ALKALINE RUST REMOVER 
WATER RINSE 
PRESSURE RINSE/STEAM :LEAN 
CORROSION TREATMENT 
DRY 

3 
30 SECONDS 
5 
AS REQU. 
AS REQU. 
AS REQU. 



:HEMICAL CLEANING PROCESSES 

)C-ALC CHEMICAL CLEANING METHODS 

'ROCES!? -- METHOD M (TITANIUM & STEEL) 
.'ITLE -- TWO STEP CLEANING FOR TITANIUM & STEEL 
IEFER. -- T.O. 2-1-111, SPOP 18; T.O. 25-1-11, PROC. 9 & 12; 

MAE PO 79-7, METHOD M 
LPPROVAL -- MAENP/MICHAEL J PATRY/X65185/2 1 APR 88 

TEP 
1 
2 
3 
4 
5 
6 
7 

TANK 
501 
503 
504 
505 
510 -- 

MATERIAL 
ALKALINE PRECLEANER 
WATER RINSE 
CHROMIC-PHOSPHORIC ACID 
WATER RINSE 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TI ME/MIN 
1 SECOND 
5 
10 
5 
5 
AS REQU. 
AS REQU. 
AS REQU. 



HEMICAL CLEANING PROCESSES 

)C'csLC CHEMICAL CLEANING METHODS 

'ROCES5; -- METHOD N (TITANIUM & STEEL) 
'ITLE -- TWO STEP CLEANING FOR ALUMINUM & TITANIUM 
!EFER. -- T.O. 2-1-111, SPOP 205; T.O. 2J-1-11, PARA. 2-152; 

MAE PO 79-7, METHOD N 
LPPROVIIL -- MAENP/MICHAEL J PATRY/X6518 5/2 1 APR 8 8 

TANK 
506 
507 
509 
510 -- 

MATERIAL 
EMULSION CLEANER 
WATER RINSE 
ALKALINE CLEANER 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TI!?E/MIN 
30 
5 
2 
5 
AS REQU. 
AS REQU. 
AS REQU. 



iEMICAL CLEANING PROCESSES 

>-nLC CHEMICAL CLEANING METHODS 

ROCES51 -- METHOD 0 (TITANIUM & S T E E L )  
I T L E  -- ONE S T E P  CLEANING FOR TITANIUM & S T E E L  
EFER. -- T.O.  2 - 1 - 1 1 1 ,  S P O P  2 5 3  & 2 5 7 ;  MAE PO 7 9 - 7 ,  METlIOD 0 
PPROVJLL -- MAENP/MICHAEL J P A T R Y / X 6 5 1 8 5 / 2 1  APR 88 

T E P  TANK MATERIAL 
1 501 ALKALINE PRECLEANER 
2 5 0 3  WATER R I N S E  
3 -- PRESSURE RINSE/STEAM CLEAN 
4 -- CORROSION TREATMENT 
5 -- DRY 

TI I IE /MIN 
1 0  
5 
AS REQU. 
A S  REQU. 
AS  REQU. 



L ALC CHEMICAL CLEANING METHODS 

'ROCESS -- METHOD P (ALL METALS) 
'ITLE -- ONE STEP HOT TANK PAINT STRIPPER FOR ALL METAL; 
EFER.  -- T.O. 2J-TF41-3, PARA. 4-10a; MAE PO 79-7, METHOD P 
APPROVAL -- MAENP/MICHAEL J PATRY/X65185/2 1 APR 88 

;TEP TANK MATERIAL 
1 211 HOT PAINT STRIPPER 
2 212 HOT PAINT STRIPPER 
3 -- PRESSURE RINSE/STEAM CLEAN 
4 -- CORROSION TREATMENT 
5 -- DRY 

T I M E / M I N  
60 
60 
AS REQU. 
AS REQU. 
AS REQU. 



IEM1CA:L CLEANING PROCESSES 

- ALC CHEMICAL CLEANING METHODS 
30CESS -- METHOD Q (ALL METALS) 
ITLE -- TWO STEP PAINT STRIPPER FOR ALL METALS 
SFER. -- T.O. 2J-TF41-3, PARA. 4-10a; MAE PO 79-7, METHOD Q 
PPROVAL -- MAENP/MICHAEL J PATRY/X65185/21 APR 88 

TEP 

1 

2 

3 

4 

5 

6 

7 

TANK MATERIAL 

COLD CARBON REMOVER 

COLD CARBON REMOVER 

COLD CARBON REMOVER 

HOT WATER RINSE 

HOT PAINT STRIPPER 

HOT PAINT STRIPPER 

PRESSURE RINSE/STEAM CLEAN 

-- CORROSION TREATMENT 

-- DRY 

TIME/MIN 

30 

30 

30 

5 

60 

60 

AS REQU. 

AS REQU. 

AS REQU. 



!EMICA:L CLEANING PROCESSES 

3-,LC CHEMICAL CLEANING METHODS 

?OCESS -- METHOD S 
I T L E  -- ONE S T E P  ALKALINE RUST REMOVING, SERMETEL S T R I E  
ZFER. -- MAE PO 7 9 - 7 ,  METHOD S 
PPROVAL -- MAENP/MICHAEL J P A T R Y / X 6 5 1 8 5 / 2 1  APR 88 

TEP 
1 
2 
3 
4 
5 
6 
7 
8 
9 
1 0  
11 
1 2  
13  

TANK 
6 0 1  
6 0 2  
6 0 3  
6 0 4  
6 0 5  
6 0 6  
6 0 7  
608 
6 0 9  
6 1 0  -- 
-- 
-- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER R I N S E  
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER R I N S E  
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER R I N S E  
PRESSURE RINSE/STEAM (CLEAN 
CORROSION TREATMENT 
DRY 

T I I E / M I N  
15 
15 
15 
c - 
3 5 
1 5  
c 

1 5  
1.5 
!' 

1 , s  REQU. 
2,s REQU . 
1 , s  REQU. 



iEMICAL CLEANING PROCESSES 

L-ALC CHEMICAL CLEANING METHODS 

ROCESS -- METHOD T 
ITLE -- ONE STEP ALKALINE RUST REMOVING 
EFER. -- MAE PO 79-7, METHOD T 
PPR0VA.L -- MAENP/MICHAEL J PATRY/X65185/21 APR 88 

TEP 
1 
2 
3 
4 
5 
6 
" 
I 

8 
9 
10 

TANK 
601 
602 
603 
604 
608 
609 
610 -- 

MATERIAL 
ALKALINE PRECLEANER 
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER RINSE 
ALKALINE RUST REMOVER 
ALKALINE RUST REMOVER 
WATER RINSE 
PRESSURE RINSE/STEAM CLEAN 
CORROSION TREATMENT 
DRY 

TINE/MIN 
:.5 
: .5  
: .5  
! i 
:.5 
:.5 
! i 
1iS REQU. 
~ L S  REQU. 
IiS REQU. 



IEMICA'L CLEANING PROCESSES 

C-,LC CHEMICAL CLEANING METHODS 

ROCESS -- METHOD V (ALUMINUM, TITANIUM & STEEL) 
ITLE -- ACID CLEANING FOR ALUMINUM, TITiWIUM & STEEL 
EFER. -- T.O. 2-1-111, SPS 38; MAE P.0 79-7, METHOD V 
PPROVAL -- MAENP/MICHAEL J PATRY/X65185/21 APR 88 

TEP TANK MATERIAL 
1 504 CHROMIC-PHOSPHORIC ACID 
2 505 WATER RINSE 
3 510 WATER RINSE 
4 -- PRESSURE RINSE/STEAM CLEAN 
5 -- CORROSION TREATMENT 
6 -- DRY 

TIIE/MIN 
10 
c 

c 

1,s REQU. 
1.S REQU. 
1,s REQU. 



E E E E E E E  
m m m m m m m  ...O)... g g g E E E E E g E E E E E g g g g g g ~ E ~ f E g E ~ : ~ ? : g  

0 0 0 ~ 2 ~ ~ 2 2 ~ 2 ~ ~ 2 0 0 0 0 0 0 2 2 2 2 2 2 2 2 2 2 ! r , 2  
Z Z Z Z Z Z Z  ~ ~ ~ ~ ~ V ) ~ ~ V ) V ) V ) V ) ~ ~ V ) Z Z Z Z Z Z V ) ~ ~ , V ) V ) V ) V ) V ) V ) V ) L ~ ) ~  - 

L L L L L L L  L L L L L L L L L L L L L L L L L b h L L L L L L i - L b L L i - h  
x x x x x x x  x X x X X X x X x X X X X X X x X X x X x X X X X X x x x x . x X  
a a a w a ( ~ a  a a a a a a w a a w a a a a a a w a a a a a a a a a w a a a c o a  
X X X X X X X  X X X X X X X X X X x x X X X X X X X X X X X X X X X X X X X X  
w a a a a a a  w a a w a a a w a a a w a a a a a a a a w a a a a a a a a w c o a  . -- 

L L L L L a  0, 0, . a, > > 
5 ti 

> > > > > 

E E E E E 3 0 
E E  

a 0, Q) Q) 0) aJ au- a E a [K u- 
Q) 0) 

z a 3  b) 
Z Z $ $  s z s & g $ L L g  $ - g <  m -e, m u clr 

O V C C  v > > > ' = Q ,  'U 0 ; m w o o  g . $ c o o o a a B  8 t i m . s  $ ~ t i c o v ,  
c u v z a  D O =  E E Egg: $ E  C U  0 g ,  6 6-28 ~ K K V ~  c z r a o , ~ )  . . c c 8 $ m u a a ~ ~ a  8 2 2  Sg . g s s  6 - o - - o o  

0 %  c s c.g.g r's.g Zi7i 0 u d Z 7 i  m m O O  ;r t o  o o  m m o m  m P S  E 2 2  E 2  P 2 3 7 0 Q )  a n ~ a ~ < e n n e Z n ~ a ~  O ) a ~ n n c i a  
Q ) Q , Q ) ~ ~  ~ ) u ~ ) m m m a o , m . , a o , ~ ) ~ ~ o , o , p , a ~ ~ , a  
.r --- .G .E .E 2 .t O O O .E .r O 2 g g g 2 P .E .C .E .t .E .G 
m m maz u u v u  m  ma^------- m m m m ~ a m  
sg_y 0 0 yE-y - t j zz 'Yyzz -yysY_~DYyy:ED 
a a a a a  a ~ a o o o a a o r a a a , ~ m a a a a 4 : ' ~ a  



Bldg 3001. -. 2 Cleaning Facility 





APPROVED USE3 LIST 
Pr incea :  94-10-13 15: 3 9  

NOUN ES?I?zS >!C;;Fzs 'JTI)  cy'i ??SN - 
Zcne: 0323-202 R o u t i n c  S)~bcl: ALC/T,TE:?CCX 

SXTTERY 
SODIUM HYDROXIDE 
DI CHMROMETHANE 
C.XROMIUE TRIOXIDE 
POTASSIUM PERMMUGANATE 
ALCOHOL, ISOPROPVL , TEC.%II CXL 
POTASSIUM HYDROXIDE 
DICSMROMETWZ, TECHNICAL 
ALCOHOL 
ORTHO-PHOSTHORIC ACID 
TETRACXLOROE?HYLL"NZ=?ERC 
CXANING COMPOUND 
PD-680 TYPE II 
SOLVENT 
COMPOUND 
COMPOUND, STRIPPING 
DUFUlCLZAN 2 8 2  
PHOSPHORIC ACID 
ALKALINE PERMPNGXNATE 
ACIDIC SCALZ CONDITIONER 
ALKALI: CLEANEIS 
TURCO AVIATION 
XMOVER 
ALKALINE RUST REMOVER 
ADDITIVE 
RUST INHIBTOR 
ENSTRIP GT-3763 
STRIPPER SOLUTION 
CLEANING COMPOUND 
COMPOUND, PAINT STRIPPING 
ALKALINE CLEANER 
REMOVER 
INK - BPA 
DETERGENT 
DETERGENT 
FINISI!, FLOOR NONBUFFING 
CLEANER - BPA 
LOW FOAM SERIES =a100 - :3PA 
CLEANER - BPA 
DETERGENT 
CLZANER, 7x7 
STRIPPER 
CEE-BEE A-245 STRIPPER 
CSE-BEE A-245 S ADDITIVE 
ALKALINITY ADDITIVL - BP.4 
CSE-3EE ADDITIVE A-245 
ALKALINITY ADDITIVE 
PAINT - BPA 
CORROSIVE PREVENTIVE 

Page 1 



1S;i X3CN E X P I X S  Z!D:.ii?EQ -,'-;) ~ y * ~  - - - 
8 5 2 O L 3 1 6 i a 9 F  JOE 'S  xLYD ClZ-LVEX - BPA 9 7 - 1 2 - 3 1  3 6 
9 1 j 0 0 0 2 6 1 7 8 9 9  PENZTFATZNC O I L  9 7 - 3 6 - 3 0  1 0 

R e c ~ r 5 s  p r i n r e d :  51 
. . 
. =% 
.--- - -.- - - .  

Page 2 



.APp?,OVS 3 US23 L I S T  
? r i n = e ? :  9C-10 -13  1 5 : 4 2  

-. * 7,. m r S 5!C::?.Z2 - - - )  CTY ':S;J NOUN - - 
Zone: 0 3 2 C - Z 0 1  Rouzing Sk~kol: ALC/L?P?CCC 

X I C E  bTdL1 
ALUMI hmi 
A L r n I N U M  
ALUMINUM 
ALUMI NUM 
AL'U'MINUE? 

77 - 7 - 3  
J , LWL' . .  .-.--- .,.I.,; BIXSTIXG 
OXIDE BLASTING 
kkriITS B U S T I N G  
BLASTING MEDIA 
OXIDE B W S T I N G  

MEDIA 
MEDIA 
MEDIA 

MEDIA 
- - -  

G T d S S  BEAD 
P L A S T I C  B U S T  MEDIA 
ABRASIVE P O R C E a I N  E S D I A  
BATTERY 
NITROGZN - BPA 
SOLVENT 
RUST I X I I 3 T O R  
CTLANING COXPOUND 
I N K  - BPA 
DETERGZNT 
DETERGZNT 
SILICON CARBIDE 
CLEANER - BPA 
ALKALINE CLEAVE4 
DETERGENT 
C7AA-WER, LUaE & P!?ZSZXTiZ - SPA 
J O E ' S  HAND CTLE;LNER - BPA - - -  

PENETRATING OIL 
L U B R I  CATING 0 I L  . ... -. - - 

:?zF*- - . . . . . . . -- -- +-+= 
-- -- - .. . - -  
-. - . 
. . - . . - . Xec~rds printed: 2 5  
.. -. - 

-- . .- --c 
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A P X C V E D  USER L I S T  
?=intee: 94-10-13 15 :52  

BUXVISE C:.IPD PWD S X Z C 3  = 2  
P L A S T I C  B U S T  YXDIA 
ABRASIVE PORCELAIN MEDIA 
SODIUf? HYDROXIDE 
HYDROCSLORIC A C I D ,  T E C S N I C X L  
N I T R I C  A C I D ,  TEC:5NICXL 
HYDROCSLORIC ACID 
C=O!?I'UM T R I O X I 3 2  
POTAS S Ibx EXMSGA'JXTS 
CXES7fLiC A C I D  
POTASSIUM H Y 3 R O X I D E  
DICEL3ROk?fTLLVZ, THCENI  C L L  
ORTHO-?SOS?5G?.;C A C I i l  
RODINE 50 
VERSENE 2 2  0 CUETA.TING AGENT 
C S r n I N G  CO~POCX3 
COMPOUND 
STRIPPING COMPOUND 
DUWiCI2AN 2 6 2  
PHOSPFiORIC A C I D  
A.L.U.LINE ?EXMkNG.~JJXTS 
A C I D I C  SCALE C 3 N D I T I O N E 4  
ALK?LI CEANZR 
TURCO AVIATION 
REMOVER 
ALKALINE RUST REXOCTR 
A D D I T r n  
ALKAI,INE P E R W G A N A T E  
C U A N I N G  C O E P 0 L . D  
REMOVER 
DETERGENT C Z N Z S L  P W O S Z  
L3K F0;UY SZF.2ES =EL00  - BP.4 
PAINT - SPA 
P A I N T  - SP.9 
P I A S T I C  C3ATII.JC- 
P-3-SAFPIN WAX 

ORG S E O P  CD: 2 6 5 3 A  * 

R e c o r d s  printed: 36 



5 , ' k  4 k[k+~>J-) 
Existing Or12ers By ORG Codt: 
Year t o  Da'ce Order T o t a l s  
Printed: 11/02/94 0 9  :31 

Stock No. Noun 

LAST-A-FOAM LIaUID 
CRESYLIC ACID 
METHYL ETHYL KETONE 
ORTfIODIc?,LOROBENZm 
ALCOHOL, ISOPROPYL, TE- 
POTASSIUM HYDROXIDE 
TETRAMLOROETHYLEmE=PERC 
CALIBRATING FLUID 
CARBON REMOVING COMPOUND 
SOLVENT -BULK 
PRESSURE C L M E R  
DETERGENT 
CLEANER 
PAINT 
PAINT-NOT ALLOWED ON TAFB 
PAINT 
P R I M  COATING 
THINNER 
TXINNER 
THINNER 
PAINT - OBSC'LETE NUMBER 
ENAMEL 
T A W T  
PAINT 
PAINT 
PAINT 
TI.:SNNER- -0BSOLtETE DO NOT 
ENAMEL 
AL PIGMENT - NUMBER OBS 
PAINT 
PAINT 
PAINT 
EPOXY PRIMER 
ONE-COAT POLYURETHANE TOP 
POLMfRETIiPSE E'AINT 
CORROSION PRENTEmIVE 
SEALING COMPOUND 
MOLD RELEASE 
SZALANT 
SEALANT 
ABFASIVE RESIS;TANT 
ADHESIVE, EPOXY 
ADHESIVE 
ADKES IVE 
ADIFESIVE 
ADEZESIVE 
ADHESIVE 
LUBRICP-TING OIL ,  A/C TURB 
FLUID 
LAST-A-FORM LIQUID 

L r n  Qty 

Page 1 



0rgS:hp SCock NO. Noun UI YTD Qty - -- 
~ t a l  Orde r :  2881 

Becords pr in ted :  167 



-u /dIVicin,*& c d g z s / a r  
p/kb 9 0  1 

Existing Orders By ORG Code 
Year to Da.:e O r d e r  Totals 

t C .  : L C P P O  Printed: :11/02/94 09:23 

Stock No. Noun 

SODIUM HYDROXIDE 
ISOPROPYL ALCOHOL 
POTASSIUM PSRMANGANATE 
MAGNETIC INSPECTION COMPO 
REMOVER 
ALKALINE RUST -MOVER 
ADDITIVE 
DETERGENT 
S E A L r n  
ADEIES IVE , EPOW'Em 
OIL 
L m R I  CL? 
GREASE AIRCXAFT 

Tcta.1 Order: 536 

Records grinted : 55 

',TD Qty 

1 :3 
!5 
I- .> 
,2 

3.5 
9 
3 
3 

140 
5 
2 

3 1 0  
4 



>U??OSE. TO DOCUEEP!T THE S C U P C E F ,  P!ETi-!CDS, AND C G N C L U S I O h l  R E L A T E 3  TO THE 
AREA SEING S T V D I E Z  

,.--- Z C U R C E  -.,?-- 
i i i J \ / E ? l i O E * f  T?,Q(::- ::15 I - . I  ri! i 'JAS THE SOUPCE FGR A L L  THE A E O V E  

S T U D I E S  

"IETHOD : ---- 
1 s ; ~ i  ZONTAINS THE > !E ,> fT IATED GGRKLOAD B Y  GUARTEF, THE P A R T  N U M B E R S  
Z E P A I R E C  F Y  CGrJTRSL ?I!JMFES 4ND V P A ,  THE NCUN AN[ :EIGHT BY PART 
;,JUNtiER, THE WCRK COFJTSOL DOCVKENT ( W C D )  I S  L I N K E D  BY CONTROL GVRPER 
AND PART NUMBER AND EACH SUB-OP OR STEP ON THE L C D  HAS AN EQUIPMENT 
CODE I D E N T I F Y I N G  THE T Y P E  OF EQVlFMENT NEEDED TC FEK'FCRM T H E  WORE 
D E S C R I B E D .  

BASED ON THE G I V E X  EOVIPMENT CODES, THE PROGRAM READ EACH UCD F O R  EACt !  
EQUIPMENT CDDE, THE?! SE,q?CHED FOE THE WCD A G A I N S T  THE CONTROL NUP?SEE 
PART NUtl!3E2 A:.ILi G ? A .  THEN R E A D  B'i' P A R T  N U M B E R  TC EETRIE ' JE  NOU:? AND 
WEIGHT,  CHECBEZ T Y E  C a P i T R O L  NUNBE= I N  THE N Z G O T l A T E D  T A B L E ,  TO GET 
THE F Y 9 4  REQUIRErlEiU'TS, MULT ;?L IEB  THE REQUIREMEb T S  B Y  THE UPA F O R  
TOT!-+L ST'.; 

EACH EQUIPMENT CODE WAS SUB-TOTALED,  AND THE NUP'BER OF PARTS 
THAT FALL EACH WEIGHT GZOIJP U I T K I N  THE E Q U I P X E N l  CODE L I S T E 9  

THE G R A N D  T O T A L S  A R E  DONE BY EQUIPMENT CODE, W I T H  Q U A N T I T Y  OF PARTS 
THE STOCK L I S T  P R I C E  OF THESE P A R T S .  

ALL O F  THE AEOVE INF3Flr lATIOt. I  DEP!ENDS ON THE PROCUCTION ENGINEEFIF 
P R O P E R - U S E  OF EGUIPMENT C3DES ON T H E I R  LICIS'S . 

- - -. 

I C E Z T I F Y  THAT THE A B O V E  I N F O 2 M A T I O N  I S  AClZURATE AND COMPLETE TO THE BEST O F  
M Y  KNCIULEDGE AND B E L I E F .  

REBECCA 3 .  EARP,  C C - A L C / L ? ? O C  
3 3 6 - 7 9 1  9 

D A T E :  





LONG RANGE EXGI?;;: 3CZ3-L4UL SCBEDLL: 

CHG 3 FY9 5 FY9 6 FY9 7 FY 38 FY99 
E'NG TUS FY9 FEOUIRED REOUIPJD EOUIRED 3.E IUIRED EOUi i lEQ 

r7.J.' - - -  23-> 
TF33-7 /2LY 
TF33-1C0/2LLY 
T T 3 3 - 1 0 2 / 2 L !  
T-2  r\ ~r a2-102A/2LY 
T F 3 3 - 1 0 2 B / 2 U  
TF33-103/2L?l 

'TF33 - TOTAL 

F l l 9 - 1 0 0  
F 1 1 0 - i 2 9  
F11'0-400 

"~110 - TOTAL 
- .  

F131-102 
F108-100  /2LY 
CFM56-2.4-A 
F113-100/2'i.E 

"TOTAL ESGS LXCL 
M I  SSILZ ENGINES 
F107-101F/L/R 
F112-100F/R 

"T3TAL ClISSiiE 
ENGINES 

"'TOTAL ENGINE 
P ROGRAM 



DATE: 94/11/18 38:23:46 
XCC: FZPCC BY WORK CENTER/SKILL: BY RCC/SKILL: - X PRINTER: 31151 
~ v n :  951 DIR: LP FILE UXATED: 94318 WOODS U R J E  - 

SKILL Q --ASSIGNZD-- ----VmI]mCz---- 
- SKILL DESCRI?TION ERS PEPS HRS PE' S ERS PE'S 

- - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - -  
XZPCC C 3769/5423/7009/3727 8064 26.0 8360 27 300 1 . 0  
XEPCC i 3705NDI 1183 3.8 i240 4 56 .2 
MEPCC L 2 -LEVEL MAINTENANCE 44 .1 44- . i- 
XZPCC Q 6910/5704/6904/6912 758 2.4 1239 4 481 1.6 
MEPCC X 'JNPROGRAMMED WKLOAD 552 1.8 552- 1.8- 

MEPCC RCC TOTALS 10601 34.1 10843 35 241 . 9  

- - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - -  

F3 - (:3M?,niiE F4 -LIST F10 -PRINT F12-PRINT COMP-mE F 1 5 - G O  TO QN2 
QN37203 : NO MORE RECORDS AVAIXBLE. 



PERSOhJZL RGQUIXEPIZNTS DATE: 54/11/18 08:31:35 
~ C C :  MEPCC BY WORK CENTER/SKILL: BY RCC/SKILL: - X PRINTER: El161 
TVO. . 952 - DIR: LP FILE UPDATED: 94318 WOODS LARAE 

SKILL ---REQCII<ED--- --ASSIGKED-- - - - - v A R I , ~ C ~ - - - -  
2 SKILL DESCRIPTION HRS PE'S HRS PE'S HRS OZ'S 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
MEPCC C 3769/5423/7009/3727 7906 22.3 9552 27 1645 4.7 
MEPCC I 3705NDI i170 3.3 1416 4 246 . 7  
MEPCC L 2-LEVEL MAINTENANCE 47 .1 47- . - 1 - 
MEPCC Q 6910/5704/5904/6912 774 2.2 1415 4 641 1.8 
MEPCC X UNPROGRAMMED WKLOAD 467 1.3 467- 1.3- 

MEPCC RCC TOTALS 10364 29.2 12383 35 2018 5.8 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F3 - CDMP-?ARE F4 -LIST F10-PRINT F:-2-PRINT COMPARE F15-GO TO QN2 

QN37203: NO MORE RECORDS AVAILABLE. 



DATE: 9 4 / 1 1 / 1 2  1313:31:3" 
3CC: MZPCt  BY WORK CENTEZ/SKILL: BY RCC/SKILL: - X PRINTER: 31161 
='.'?. aC;3 . J 4  DIR: LP - - FILE UPDATED: 9 4 3 1 8  WOODS 3 A W E  

SKILL ---REQUIF.ED--- --ASSIGNSD-- - - -  -VmI;L\TZZ - - - - 
2 SKILL DESCRIPTION HRS PE'S HRS PE'S HRS 2"; S 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - -  

XZSCC C 3 7 6 9 / 5 4 2 3 / 7 0 0 9 / 3 7 2 7  7 9 0 6  2 2 . 3  9 5 5 2  2 7  1 6 4 5  4.7 
XEPCC I 3 7 0 5  NDI 1 1 7 0  3 . 3  1 4 1 6  4  2 4 6  . 7  
?4EPCC L 2 -LEVEL MAINTENANCE 4 7  .1 47- . 1 A - 
XETCC 6 9 1 0 / 5 7 0 4 / 6 9 0 4 / 6 9 1 2  774  2 . 2  1 4 1 5  4 6 4 1  1 . 8  
>'IE?CC X UNPROGRAMMED WKLOAD 4 6 7  1 . 3  4 6 7 -  1.2- 

MEPCC RCC TOTALS 1 0 3 6 4  2 9 . 2  1 2 3 8 3  3 5  2 0 1 8  5 . 8  

- - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - -  

F3 - COMPARE F4 -LIST F10-PRINT F12-TRINT COMPARE F15-GO TO QN2 
QN37203:  NO MORE RECORDS AVAILABLE. 



3K2;7:2 PPXSONKZL ilEQVIRZFIZKTS DATE: 94/11/13 0,s : 31: 19 
XCt: YBFCt BY WORK CZNTER/SKILL: BY RCC/SKILL: - X 1 31151 
v 9 5 ~  DIR: L? FILE YPDATSD: 94318 WOODS LAEiE - - 

SKILL ---RZQUIRED--- --ASSIGNED-- ----VARI.UJCZ---- 
2 SKILL DESCRIPTION URS PB'S HRS PB'S HRS PE'S 

_ _ _ _ _ _ _ _ _ _ - - - _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

ME3CC C 3769/5423/7009/3727 8234 24.2 9190 27 956 2.8 
1227 3.6 1362 _ - r  N E ~ C C  I 3705 NDI a L 2 3  .4 

MEFCC L 2-LEVEL MAINTSNANCE 51 .1 21- .l- - 
YEXCC Q 6910/5704/6904/6912 791 2.3 1361 4 570 i.7 
ME3CC X UNPROGRAK-!ED WKLOAD 474 1.4 4 7 0 -  1.4- 

MEPCC RCC TOTALS 10777 31.6 11913 35 1136 3.4 

- - - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - _ - - . . - - - - - - - - - - - - - - - - - - - - - - - - - - - -  - - - - - - -  
F3 - C3MP.9RE F4-LIST F10-PRINT FI-2-PRINT COMPARE F15-GO TO QN2 

QN372G3: NO MORE RECORDS AVAIWLE. 



PURPCSE: To docunent ~ndirecrloverneaa la~or ~os?t?ons reliitated to tne 
TECW'CGY REPAIF( CENTER (TRC) PRCCESS ASSESSMENT-GLEANING ASIiESSMENT. 

SCUXE: -- Actual CC-ALC/LPD lnairect/overhead la~or ~osltlorrs by loo series 
an0 funcrlonal branch/sectlon. 

MET'HX: Ac:uai count of 1 ndi vidual s assigned or lnvol ved n suoDor: of 
CC-ALC Cleaning fac~lities. 

LPPER LPPEP LPPED TOTAL 

GSa02 - i 3 SUPERVISOR .1  . ?  

GS830-13 SUPERVISOR .08 -08  

GS318 -04 CLERK .05 

GS895 - 1 1 ENG TECH 1.8 1.8 

GS895-09 ENG TECH .5  . 5  

GS893-12 PROCESS ENG 1.5 1.5 

GS830-12 FACILITY ENG 1.8 1.0 

- 
GS882 - 1 1 TCOL DESIGN .25 .25 

TOTAL BY RCC: 1.65 2.65 .38 4.68 

I certify that the above,information i:; accurate and complete to the best 
of my know1 

.. Preparer : Date: 17 Oct 34 
/ \ - 



..C.. - -  , - - -  
LF;:CC/[LEA!]!E;L4ST/$jCG UHIT - AUTH ASSIGN A V A I L  

7 -Y I 

- .- - 

;Pi - FCCAiCKEEICAL 2RGCE3S SiEUNIT RUTH GSSiGN A V A I L  

r. : 1-1 t,: ;, ,;sFyk!: {AL 
I 

I ! ! FCKTE? - I -  _- I- 
I - I -  
I . I - '  

-. ------ L,; . - -  -.' 1 . I -. 
. -- . -. > I I -  

. - - - - - , 
, : . I . . - .  , ...-. --- 
LPi:~PCCC;Cn2/~?ItiD F? C/HECH SUF RUTH ASS? Gt: A V A I L  

I I , ;,,A:;:;E SRIDELCSTER FRrl ( L L ) & ~  1 0 . : . 
._ 1 l ~ w l .  [ ; ( > , ,  : 5 t 4 - I I 1  4 - 
- . - - . - - - - - . I -  ... , -- 
- - \  .--. -,-,-., I : 1 1 1  

, , I -  
I - I ... 

(CI) ,45-735-+3 : T I 1 - - t I -  -, 

( )  - -  : ', : A  : $  

CC= I B  CI=? C O = L  I I 
I I - 

A%IL C C = L A V A I L  CI=? I I 
I I 

.--, 
AVAIL C O = ~  L ::t 

I I. I t =  , ' 2  I . -  

. .- --- 

lJPPCDB/TEfi/TF3/J57 St BUNIT AUTH LSSIGN AVAIL 
, 

I : \;fpR!C' , 
;;,I -b,- q>: ct.,... (BE) b\:E-ikPC-z ; I .. :, 6': , ., , . , a , .  I .. I 1 LCliD 
";[ 3;: C1.G (BE,) ;;2 -:- bb..- =-,-;I - -  8 I ,: 1 :, : ;;+ ,,, ,,. I .  

"'1 E?;,; j X k  (BB) ric-:-~i-,-hC .-.*- - ; tj 1 3  is 
I 

I I I 

I , 
I I I 

I 

TOTALS: : " , , . I  , . i3  I - .  

- - - - -  -- --- z z z , . , ,  _ _ _ ,  - - I . ,__  - .- .,._..,- _ ,.--. - , I -. - - 7 , ' L c  
. -- - - - - -  ... ,,- - - - - -  7 - -  - - -  .- ,.--- L -. - I  I - . , I .  - - .-- -. - - - -  - - - -  - - ,  - - , - , --... ,, - - - .  TI, ;= , - , - -  , ,. I . -..- .L 



-. .- - ,  - -.- 
LFE"!:E/??ATING C:(I? - AUTH ASSIGN AVAIL 

- - ..- - - - , .  :> - - - --. . , 4 0 < *,:r:: --  - , - : =:.:.iAE):,:-.. . . - I2 ; , . 4 . I * _ . 1 -  

- - - - -  - - - t .  8 . , , , , 7 -  
-:-::,d :-:  -::, iAR)>,:-:7!:-89 : , . , -.-,I .. :?C ;.;: 

- - - - - -  - - - - - _ . I  .' {a):!--;:: ;-.:: ; ; I .  
I * 

_ _ - _ .  .b , - .  # . _ I  
1 :  I .  

1 
I , 

.--,, - I :  I -  

&h'= 3 AVAIL M = 3  " ,"L:: 1 T, , _, I _' -- 
, \,:c --. , .-. -:.- ' 
LFVbZEA/ - CPJ?O?lE PLATING SUBUNIT AUTH ASSIEN AVAIL 

I I 

Z I C T R G  PLJ Fr:; (AR) k'S-37!!-i14 : 1 ! I d TEOl.LC.SON 
- - 7 [flR) $:5-:7! i - f l  : 7 I I  I t-t- 1 I ~ r .  - a ;  - --- ; 59 FL"TER (#j) );;--7 - . . I . .  I ! -.*- d '  ' I - .. I t - . : I  
- ---- r~:~,- , :~ p ~ . j C ?  (AR: gG-T:ll-tj: I I 3 1 5  

---. I C 
A R = _ L  u ;&E:  ! :" . I 1 J 

AVAIL AFi=-? a a 

4 

, , - - - - - 
. . - m  -.l 
. ,-. ---, 

LPF.FL'E5/NICI.'EL/MISC - PLATII!E 3IE N T H  RSSIGI AVAIL 

<c: -7-'  .- ---! 

* LPWPCEfiSOLUTION ilfii?:?. EUkIJNIT AUTH ASSIGtl AVAIL - - 
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SERVICES COVERED BY TENDER '1 9 

GSA CONTRACT SERVICE: 

Governmen t  Overnight Service - Guaranteed next day delivery by 
5:00 p.m. for shipments from 1 - 150 pounds as spec iied in the 
Federal Express Government Service Guide, dated May 1, 1 P91. 

Government Bill of Lading (GBL] Usage - Notwitnstanding the 
language in the Service Guide, GBL's are authorized fo - DOD users. 
The weight restriction of 70 pounds for a single package does not 
apply when a Government Bill of Lacling is used. The effective dare 
of GBL usage for Government Overnight Service is Fexuary 15, 1991. 

NON-GSA CONTRACT SERV1C:ES: 

Priority Overnight Service - Guaranteed next day delivery by 
10:30 a.m. to ail AA Zip Codes as speciiied in the Feciera! Express 1 

Worldwide Service Guide. 

Overnight Freight Service - Guaranteed next day delivery by noon 
for shipments containing pieces in excess of 150 p o u ~ d s  as 
specified in the Federal Express Service Guide Freight Addendum. 

Two-Day Freight Service - Guaranteed second day delivery by 
4:30 p.m. for shipments containing pieces in excess of 150 pounds as 
speciiied in the Federai Express Service Guide Freigtt Addendum. 

With the effective date oi this tencler all services ((iovernment 
Overnight Service, Priority Overnigi~t Service, Overnight Freight 
Service and Two-Day Freight Service) are eligible for usage on GBL. - 



GSA CONTRACT RATES - GOVERNMENT OVERNIGH?' SERVICE 

Lencr I S 3.75 51 pound I 'U6.751 

38.67 

I 1 pound 1 3.99 ] 
2 I 3.99 I 

NOE For shipments exceeding 150 pounds, please 
refer to the next-day hundredweight rate::. 



F E D E R A L  EXPRESS T E N D E R  19, S U P P L E I n E N T  21 
SPEClAL HANIDLING FEES 

Saturday Pick-Up Service 
Saturday Delivery Service 
Dangerous Goods Service 
Collect On Delivery (COD) Service 
Address Correction 
Rebi l l '  - 
Nollnvalid Account Number on Airbill' 
Excess Declared Value 

Government Overnight Service 

$3.50 p e '  shipment 
$3.50 pe.  shipment 
$5.00 pe.  shipment 
$5.00 pe '  shipment 
$3.00 pe.  shipment 
$3.00 p e e  shipment 
$5.00 pe.  shipment 

$0.30 per $100 or part thereof of 
declared value o\,er the greater of 
$250.00 or S9.07llb. per package. 
Maximum deciarrd vaiue per 
package 525,000. 

Priority Overnight Service for shipments ex:eeding $100 in 
value, $0.30 per $100. Maximum 
value per packa!!e $25,000. 
Declared Value fcr FedEx Letter and 
FedEx Pak cannc t exceed $1 00 per 
package. 

* See "Billing" in "U.S. Service Condition:;" section of Federal Express 
Worldwide Service Guide and Service G ~ i d e  Freight Addendum. 



ADDlTlONlAL SERVICES 

( N o n - G S A  Contract) 



FEDERAL EXIJRESS 
TENDER 19, SUPPLEMENT 21 
PRIORITY OVERNIGHT SERVICE 

Priority Overnighl Service to. CitiesIZip Codes in the Continental United States desiana~ed AA by 
10:30 a.m.; designated AM by 12:OO p.m.; and PM by 4:30 p.m. in the Federa Express W~rldwide 
Service Guide. 

WDGKr 
FedEx Letter 
(up to 8 ox.) 

1  
2  
3 
a 
5 
6 
7 
8  
9 - 

. 1 0  
11  
1 2  
13 
1 4  
1 5  
1 6  
17 
1 8  
1 9  
2  0  
21 - 
2  2  
2 3  
2  4 
2 5 
2 6  
2  7 
2  8  
2  9 
3 0  
3 1 

3 2  
3 3 
3 4 
3 5 
3 6 
3 7 
3 8  
3 9  
4  0  
4  1 
4 2  
4 3 
4  4  
4 5 
4  6  
4 7 
4  8 
4  9 
5 0 

PRICE PRICE 



FEDERAL EXPRESS 
TENDER 19, SUPPLEMENT 21 

NEXT-DAY DELIVERY, HUNDREDWEIGHT RATES 
(For shipments exceeding 150 pounds, with no cne piece exceeding 150 pounds) 

7- WIGHT 
151 - 299 LBS 
300 - 499 LBS 
500 - 999 LBS 
1000 LBS AND OVER 

OVERNIGHT FREIGHT SERVICE - ADVANCED BOOKING REQUIREID 
Telephone 1-800-238-5355, ask for Freight Services 
(For individual pieces that exceed 150 pounds) - 
151 - 299 LBS 
300 - 499 LBS 
500 - - 999 LBS 
1000 LBS AND OVE3 

TWO-DAY FREIGHT SERVICE 
(For individual pieces exceeding 150 pounds) 

TOTAl SHIPMENT WFlGWT 
151 - 299 LBS 
300 - 499 LBS 
500 - 099 LES 
1000 LBS AND OVER 

PER F Q  J N D  RATE 
50.88 
S0.86 
$0.83 
S0.78 

INSIDE PICK-UP AND DELIVERY FEES FOR HEAVYWEIGHT SERVICES 

TOTAl SHlPMFNT WFlGm 
151 - 250 LBS 
251 - 750 LBS 
751 - 1000 LBS 
1001 LBS OR MORE 
STORAGE SBVICE 

HANDLyG FFF (wr sh i~menl l  

S 7.50 
$1 5.00 
525.00 
$35.00 
$0.75 PER 100 LES O R  
ANY PART THEREOF 3ER 
DAY. 

Any additional charges incurred by Federal Exoress such as equipment ienlal and sat up will be 
billed to payor of shipment. 

Please refer to the Federal Express Service Guide Freight Addendum f ~ r  specific delivery 
commitments. 



TENDER 19, SUPPLEMENT 21 
EXCLUSIONS 

GTA LOCATIONS 

DEFENSE DEPOT - OGDW 
DEFWSE DEPOT - TWCY 
NAVMTOUSAFAC-MARINE CORP LOG 
DEFENSE DE?OT - MECXANlCSaURG 
DEr'ENSE SUBSISTENCE REGION PAClFlC 
DEFE~JSE DE?OT - RICHMOND 
NEW CUMBEalAND ARMY DE?OT 
DEFENSE DEPOT - MEVPHIS 
DEFWSE DEPOT - COLUMBUS 
US ARMY ACCTG & FINANCE CZME3 
DEFENSE MAPPING - PHILADELPHIA 
RED RIVER ARMY DEPOT 
SACMENTO ARMY D5"OI 
SHARPE ARMY DEDOT 
HILL AIR FORCE BASE 
DEFENSE MAPPING 
GMSCOFP 

MECHANICSBUF G. PA 
AIAMEDA, CA 
RICHMOND, VA 
NEW CUMBSLWD, PA 
MEMPHIS, TN 
COLUMBUS, OH 
INDIANAPOLIS, IN 
PHILADELPHIA, PA 
TEXARKANA, TX 
SACWENTO, C A 
IATHROP, CA 
HYATTSVILLE, h ID 
CAMBRIDGE, Mt) 
STERUNG HEIGqS,  MI 

ANY GTA NOT USTED ASOVE AND ISSUED IS INCLUDED AS WELL AS LNY 
GTA ISSUED A F T 3  M E  ErESTIVE DATE OF THE TFENDER. 



AIZ? FOXCE XITXAGE P A C n G i Y G  KATZRIXL C C S T  

FUGI-LTTYG~oUP z I w p ~ S  : ITEM N C l E N C L k T U E  
(t4OST TO E A S T )  

85-110 Gs 

Over 110 G s  

Gyroscopes and Sub Assemblies,  
Naviqational U n i t s ,  F i r e  Control  
Tanels 

Z l l F  Instruiilents 2nd ?.ssexblFec , 
Suiaznce Cantrol Units, 
Telescopes 

S m a l i  Cznpurers, T r a n s ~ ~ i t t e r s  , 
Circuit Czr i s ,  Radars and Cznc:: l 
Uni=s, Zlec=ronic: Com?onents , TI' 
Carnaras, Cathode Rey Tubes (CRTs ) 

Typewriters, Camares, Secorde r s ,  
P r o j  ec'rors , T e l e v i s i o n s ,  Ampl i f i .e rs ,  
R e f  riqeratzrs , Genera tors ,  Elec:.ric 
Kotors , XeizZrant! Coxpctsrs, In: rared 
Sr~uipent 

Osci l loscopes ,  E:.ectric Test S e t s ,  $ 5 . 0 4  
Pnellnatic Test Sets, P l o t t e r / P r i . n t e r s ,  

Motor bsserblies,, Trznsmissions, 
A i r c z ~ f t  3enels  and Door Assembl.les, 
Fcselage Secr icns ,  Ernd Tools 

3 - i r c r e f t  Wings and ,Plocr Asse~:h!.les, 
Lznding Geer and Brakes Componer~ts, 
Heavy Equi-,men~/l4achinery, Hois;.iag 
Seans , S m ~ l l  A-qs/Yezpons 

-- 
A .  BARE ITEXS,  CONSUEIBLZS: 

Small assets ,  wi.;!a na  one 
mezszreaent excetiinq 2 4  inches.  
If zny m e  aeasa:cemenc is 

AVZXAC-E COST 
?ZX C i i b l C  FOOT 



greater  =ban 2 4  i n c h e s ,  ~ n d / o r  
fragility is n o r  w i t h i n  8 5  ED 

1 1 0  Gs rznge, use reperzble 
c=s: zabie. 

A l l  P~ckaged assets. C3sr only  
accsunzs for overpzck ing  
neterials used aurlng 
shipment. (Cosz data of 
Pezse AF3 closure) 

A\ZR=.GZ .Z3ST 
PER C'ZZiC FOOT 



OC-ALCICleaning TRC Estimation of Packaging Costs 21 Nov 94 

Flumber of oarts= 1 784.0001[see note below) - 
5.04 

Source: Air Force Avg Packaging Matl Cost Sheet from HQ AFMCILGTP 
dated 9 Nov 94. Used $ 5 . 0 4 1 ~  ft for jet engine tamponents. 

1 EIstimated sizes: I I I I I I I 

E NOTE: The ITS printout shows 1,567.252 total 
processed through cleaning for LP. However, aprox. half 
of these parts were double-counted because they are 
chemically cleaned and then mechanically cleaned. 
Therefore, the number of parts processes was estimated 

- 

Mike Patry/LPPNP/xEi5185 



QN2 1 7 :2 PERSONNEL REQUIREMENTS DATE: 94/11/18 09:24:55 
RCC: MEPCC BY WORK CENTER/SKILL: X BY RCC/SKILL: - PRINTER: B1161 
r"'?: - 951 DIR: LP FILE UPDATED: 94318 WOODS LJRAE 

SKEL ---REQUIRED--- --ASSIGNED-- ----VARIANCE---- 
-C SKILL DESCRIPTION HRS PE'S HRS PE'S HRS PE'S 

_ _ _ - - - - - - - - - - - - - _ _ - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

MEPCC 2L 2-LEVEL MAINTENANCE 44 .1 44 - .l- 
MEPCC AC 3769/5423/7009/3727 7039 22.7 3717 12 1773- 5.7- 
MEPCC A1 3705 NDI 10 620 2 609 2.0 
MEPCC AX UNPROGRAMMED WKLOAD 552 1.8 552- 1.8- 
MEPCC BC 3769/5423/7009/3727 650 2.1 650- 2.1- 
MEPCC BI 3705 NDI 1014 3.3 1014- 3.3- 
MEPCC CC 3769/5423/7009/3727 371 1.2 4027 13 2727 8.8 
MEPCC CI ~~O~/NDI/FPI/MPI 159 .5 620 2 461 , 1.5 
MEPCC CQ 6910/5704/6904/6912 758 2.4 1239 4 481 1.6 
MEPCC DC 3769/5423/7009/3727 4 4 - 

MEPCC RCC TOTALS 10601 34.1 10843 35 241 .9 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - -  

F3 - 'ZOMPARE F4 -LIST F10 -PRINT F12-PRINT COMPARE F15-GO TO QN2 
QN37233: NO MORE RECORDS AVAILABLE. 







TECHNOLOGY REPAIR CENTER (TRC) PROCESS 1 
CERTIFICATION WORKSHEET 

PURPOSE: To document the sources, methods, and conc - 
the TRC Cleaning category within the Commodities Divi 

SOURCE: The point of contact for this assessment is Cai - 
LIPEB, DSN 336-7246. The sources of irlformation used to generate LULS 

data include: 

Workload: Management of Items Subject to Re~air Maintenan'ze 
Projections Worksheet (G03005-2) and Production 
Management Estimates 

Materials: HAZMAT Cell Hazardous Materials Orders Database 

Processes: Process Order LIP 92-08; Cleaning of Aerospace 
Accessories and Cornponents 

Equipment: Custodian Authorization/Receipt Products (CA/CR:L), 
Contracting Documents, and Manufacturer's Estimates 

Facility: Production Engineering Section Lay~uts 

Personnel: Production Management Estimates; based on the number 
of personnel presentlgy dedicated to the cleaning 
tasks and/or the consolidation of personnel 
performing multiple tasks for the uorkload being 
forecasted. 

Wastewater: Production Engineering Section Sperdsheet on 
Estimates for Hydraulic and Chemic3l Loading to the 
IWTP 

METHOD: All the cleaning activities were assessed to determine the 
capability and applicability to this TRC. The evaluation was based on 
equipment uniqueness, complexity of operation, type of workload, and the 
referenced sources to the best of our engineering and management 
judgement. 

CONCLUSION: Three out of nine main cleaning activiti?~ were selected - 
for consideration under this TRC. These are; 1) Fuel danifold & Nozzle, 
2) Heat Exchangers & Oil Tanks, 3) Antifriction Ball i Roller Bearings 

I certify that the above information is accurate and zomplete to the 
kest of my 

Freparer : 

Y1RC Focal Point Reviewer: 

DSN 3396-3345 

7 certify that the above information i.s accurate and 2omplete to the 
hest of my knowledge and belief. 

bIAJCOM Reviewer: Date: 

FOR CFFICIAI- USE ONLY 



TECHNOLOGY REPAIR CENTER (TRC) 

PROCESS ASSESSMENT 

CLEANING C>.TEGORY 

Prepared by 

OKLAHOMA AIR LOGISTIC CENTER 
COMMODITIES PRODUCTION DIVISION 

TINKER AIR FC,RCE BASE 



TECHNOLOGY REPAIR CENTER 
PROCESS ASSESSMENT 

CLEANING CAT:EGORY 

ALC/Directorate: OC-ALC Commodities :Directorate (LI) 

Kajor Commodity Groups Supported: Fuel Controls & Fuel Related 
Clomponents, Constant Speed Drives, Engine/Accessories/Instrument 
E'earings, LOX Equipment, Air Accessories, and Heat E>.changers & Oil 
Tanks 

E,aseline FY 95 WORKLOAD: 46,533 (All Commodities - DPSH) 
11,680 (Selected ~ommodities* -DPSH) 

1. TECHNOLOGY 

- Cleaning of aerospace commodity items is accom~lished 
pr-marily to remove deposits/contamlnants and detericrated coatings 
which adversely affect proper functlo:ning, adequate inspection, and 
subsequent repair processes. A large :?ercentage of tkese parts are 
~~roperly and adequately cleaned using chemical and mechanical 
c'leaning processes. Parts composition, surface condition, and the 
required level of cleanliness control the methods anc chemicals to 
be used in the cleaning process of specific parts anc components. 

- Chemical cleaning consists of immersing components and parts 
to be cleaned into carefully controlled hydrocarbon solvents, 
waterbased detergents, and alkaline o:r acidic based cleaning 
solutions. Ultrasonic, pressure spray, or turbulent agitation are 
r.sed in various operations to enhance chemical cleaning 
effectiveness. The chemical cleaning processes are ncrmally followed 
t~y:.hot and/or cold water rinses, force air or oven crying, and a 
final corrosion protection treatment. Mechanical cleaning consists 
mainly of abrasive media blasting and vibratory media finishing. 
Mechanical cleaning is often used to :remove stubborn deposits of 
carbon, paint or soils remaining after chemical cleaning. 

2. PROCESSES 

- OC-ALC has nine main cleaning process lines in various 
l.ocations, eight manually operated and one automated, that provide 
over 18 different types of cleaning methods. The vari~us cleaning 
process lines provide support to the :following list of commodities 
cwerhaul-repair operations: 

- -  Bldg 1055 Liquid Oxygen (LOX) Equipment 
- -  Bldg 210 Air Accessories 
- -  Bldg 214 Cruise Missile Engines 



- -  Bldg 2210 Constant Speed Drives & Aircraft Wheels * 
* Bldg 3001/Ha-49.4 Tanks & Coolers 

Bldg 3001/M-57 Engine-Aircraft Main & Accessory Bearings 
- -  Bldg 3001/Q-49 Fuel Controls 
- -  Bldg 3001/U-45 Governor & Miscellaneous * Bldg 3001/T-37 Engine Fuel Manifolds/Nozzl~s - Automated 

3. EQUIPMENT 

- The types of equipment used to support the above cleaning 
process lines include, but are not limited to:: 

- -  B1055: Two each 30 gallons detergent ultrascnic cleaning 
tanks with electric heating, pumps,, and filtratior capabilities. 
Two each 30 gallons water rinse tanks fed by a demineralized-hot 
water system. Two each 2 x 1.7 x 1.3 forced-hot air dryers. One 3 x 
3 x 2.7 enclosed soft abrasive grit blasting cabinet with solvent 
spray capabilities. 

- - B210: Seven each 165 gallons immersion-agitation chemical 
process tanks. One 220 gallon perchloroethylene vapor degreaser. One 
small vibratory machine. An?, three medium-size abrasive media 
blasting cabinets. 

- -  B214: Two each 30 gallons alkaline ultrasonic cleaning 
tanks with electric heating, pumps, and filtration capabilities. One - 30 gallon water rinse tank. One non-halogenated solvent part washer. 

- -  B230: Two each 0.75 gallon trichloroethane ultrasonic 
cleaning tanks with electric heating. One 0.75 gallcn hot water 
rinse tank. Two each trichloroethane-air precision sFray cleaning 
equipment. 

- -  B2210: Two each 1 2 2  gallons rmmersion-agitation chemical 
and hot water rinse tanks. 3ne 100 gallon detergent pressure (70 
~ s i )  spray washer. Thirteen 25 gallons non-halogenated solvent part 
aashers. Two each 80 gallons ~richloroethane vapor degreasers. One 
C02 pellet blasting systerc (850 scfm C? 250 psi) capable of producing 
up to 1,000 lb/hr of pellecs on a cont:inuous basis. 

- -  B3001/Ha-49.4: Enclosed washrack containing; two each 775 
gallons immersion process tanks containing hot carbon remover, 
steam-detergent cleaning and detergent pressure spray (1000 psi) 
cleaning capabilities. One 220 gallons perchloroethylzne vapor 
degreaser. 

- -  B3001/M-57: Fourteen each 90 gallons immersi~n-agitation 
chemical process tanks; some with electric heating ani/or filtration 
systems. One 120 gallons detergent-wash/rinse covenyorized pressure 
spray washer. Two hot air dryers. One 5 gallons alkaline ultrasonic: 



cleaning tank. One 80 gallons trichloroethane vapor degreaser. Six 
vibratory finishing machines of various sizes. 

- -  B3001/Q-49: One detergent pressure spray wi~sher. Four 
non-halogenated solvent parts washers. One small va1)or degreaser 
with ultrasonic cleaning capabilities. One non-ha1o:jenated solvect 
spray booth. 

- -  B3001/U-45: Three immersion-agitation procttss tanks. One 
wash/rinse/dry covenyorized pressure spray enclosed cabinet. Two 
non-halogenated solvent parts washers. One 80 gallolls 
trichloroethane vapor degreaser. 

- -  B3001/T-37: Automated self-monitoring clearling cell 
consisting of 11 each 4 x 4 x 4 process tanks servecl by a gantry 
robot and input/output parts-fixture handling systerl. This cleaning 
line has capabilities for immersion and/or internal tubing/cavities 
pressure flushing, and chemical solution rejuvenation/filtration. 

- Process operating equipment such as; pumps, a(litation, 
filtration, ventilation, and instrumentation (gauge:;, controllers, 
etc.) are utilized and maintained in proper working condition 
through scheduled preventive maintenance. 

4. MATERIAL/RESOURCES OVERVIEW 

-. Cleaning compounds, chemicals and chemical addit.ives are needed 
to make up and maintain chemical cleaning solutions to specified 
strength or concentration. Soft and hard abrasive blasting media, 
vibratory "rock" media, liquid C02 are consummed in mechanical 
cleaning. Material handling equipment is utilized t c l  load/unload 
parts, baskets, and chemicals. Disposable type fi1te:rs are used in 
'solution filtration systems. Chemical spill cleanup kits are 
required to be available in each cleaning area. Some type of 
personal protective equipment must be used during mz.nual parts 
processing and cleaning solution/media maintenance. Metal drums are 
used for the disposal of used chemical solutions anc. contaminated 
rags/clothing. Service contracts are in place for t1.e pumping and 
disposal of used bulk materials, and for deionized o.ater sysEems 
requirements in various areas. 

5. INFRASTRUCTURE 

- All the cleaning process line hzive the basic fscility 
requirements of electricity, water, steam, and compressed air. Some 
cleaning process lines have monorail/hoist or c~ven~orized systems 
to move parts baskets from tank to tank. Most chemical process 
lines are surrounded by trenches or dikes for accidental chemical 
spill containment and have industrial wastewater drains or lift 



stations for process rinse water. All process lines ;ire provided 
with a minimum illumination of 50 foot candles for p::oper inspecti.on 
of parts after cleaning. 

- The primary use of personnel is to load/unload l~askets, operate 
manual and automated process lines and equipment, anti provide 
chemical solution and minor process equipment mainte~lance. 
Laboratory support is essential as the cleaning solu,:ions must be 

' 

c:arefully monitored to determine proper additions or required 
c:hemical solution changeouts. Engineering support cerlters on 
~:quipment, facility, and process operation maintenanc:e, and adopting 
new or modifying existing cleaning processes to new l~orkloads. 
Scheduling and Planning support assures a constant £..ow of 
parts/components through the cleaning process line. ,;oftware support 
:s required for computer automated systems to providf? software 
r~aintenance and expanded programming needs. 

6. BUSINESS POLICY AND PROCEDURES 

- The areatest weakness in the cleaning process a: 
d 

of integration into management in£ orrrlation systems. , 

parts priority, rework/reject data ar.d operation cos 
~eadliv available from any automated source. Other m, - - - - - - - -.' - 

concerns center around the fact that many of the che~ . - - - - - - 

cleaning are hazardous materials and have the potent 
:;afetv-health and/or environmental problems. Maintai. 
with environmental and safety regulations requires c8 
attention on monitoring, recordkeepir.g, and reportint 
of. management. 

- Quality assurance in the cleanicg process is th 
of the shop supervisor, product acceptance certified 
.3ersonnel, process enqineers, and the laboratory. Th . .. 
Iiake sure that the cleaning solutions are monitored 
dithin prescribed limits and that cleaning problems 
the proper organizations. Cleaning pr-ocess problems 
a review team for investigation and correction in a 
continuous effort to establish and mzintain a satisf 

rena is the lack 
scheduling and 
s data are not 
inagement 
nicals used in 
ial to present: 
ling comp1ianc:e 
Instant 
3 by all level-s 

,. responsibility 
( PAC ) 

,.se individuals 
~ n d  maintained 
3t elevated to 
%re directed to 
zombined and 
Lctory level of 

cleaning. 

7. FLEXIBILITY 

The existing cleaning processes are adaptable to support other 
weapon system commodities and materials. These processes are main1.y 
limited by the size and capacity of tihe process tank;/equipment and 
facilities. 

8. CONTROL & INTEGRATION 



All except two of the 10 main cleaning process 1i:le are tied to 
an inventory tracking and/or management information :;ystem. 

9. EFFECTIVENESS 

The use of new/improved equipment designs and sma:rt systems for- 
chemical rejuvenation, recycling, and monitoring cou-d be adapted to 
:-mprove the cleaning process operaticns. 

ENVIRONMENTAL/PERSONAL HEALTH IMPACT 

The use of cleaning materials with hazardous ingrt5dients will 
always be a concern to the safety/health of personne.. and to the 
environment. Aqueous (detergents, alkaline, acidic) (:leaners and 
abrasive blasting media present problems related to iimount of wast.e 
produced because are very likely to he considered ha9:ardous waste 
when rendered useless. Most hydrocarbon solvents pre:;ent problems 
associated with safety-health and/or air polution. 

- It is very like that some of the existing clean..ng methods and 
process equipment are or will be outdated because of the fast growth -- of new and better technology. 

- Most of the different cleaning processes/method:; are 
economically efficient. For example, aqueous clean in!^ technology i,s 
usually very inexpensive when compare to semi-aqueou:: or hydrocarbon 
solvent based cleaning technologies. 

- The existing cleaning equipment have proven to 1)e reliable. 
There are intermittent problems with agitation mecha~lisms, pumps, 
electric heaters, and ultrasonic transducers, but the! equipment 
:remains on-line and rarely cause a significant work :;toppage. The 
cleaning processes have good repeatability, but are llighly dependent 
on the varying levels and types of contamination on t.he 
parts/cornponents input into the process. 

- The process tanks and support equipment are frec~uently in need 
of low level maintenance. Chemical solutions are sam1)led at least 
weekly and materials additions or new make-up are matie by trained 
personnel as directed by the laboratory. One of the r~ost difficult 



areas in the maintenance of the cleaning process is the neat 
appearance due to the harsh environment created (constant drippage 
of diluted chemicals from baskets, small leakages ar~und pipe 
joints, valves, pumps, air ducts, etc:. , corrosion) . 

13. 2 0 0 5  SHORTFALL 

- Existing chemical and mechanical cleaning proclsses will 
.~rovide mission-essential support for dependent comm~dities over the 
.next decade. New investments in equipment design improvements and 
technology development will be ap5s3to ---- comply with future 
environmental and safety requirements. The replacement of 
nalogenated cleaning solvents & EPA 1.7 toxic materials presently 
x e d  in certain critical cleaning operations and the reduction of 
hazardous waste and air emissions present an enormous challenge that 
.dill require a considerable investment. 

- Presently, OC-ALC/LI is in the process of replacing all 
zxisting vapor degreasers and halogenated solvent cl2aning 
 pera at ions with aqueous and/or non-halogenated hydrozarbon solvent 
=leaning technologies. 



PROCESS O R D E R  
P * C E  3 F  3 i P A C E S  

T l T L t :  

Cleaning of Aerospace Accessor ies  and Components 

r=. Y O D E L .  S E R I E S  

A l l  Ser ies/Models  

0 .  R E F E R E N C E 0  P U B L I C A T I 0 ( 3  

T.O.8 2-1-111, 25-1--13, 42C-1-20 

AN 0 P R O J E C T  No.  

1 1 .  I N S ~ R U C T I O H S  i NOTE: This  p roces s  o r d e r  r e p l a c e s  P . O .  HAT 90-08 da ted  1 6  J u l  90. 

I .  PURPOSE: To p rov ide  more s p e c i f i c  and d e t a i l e d  informat ior  on e x i s t i n g  
c l e a n i n g  methods and procedures  w i th in  t h e  scope of re ferenced  t e c h n i c a l  
o r d e r s  (T .0 . s ) .  Th i s  process  o r d e r  i s  not  in tended  t o  be a t  \ a r i a n c e  o r  
c o n f l i c t  wi th  t h e  i n s t r u c t i o n s  contained i n  t h e  t e c h n i c a l  o r c e r s .  

11. SCOPE: Thi s  p roces s  o rde r  i d e n t i f i e s  methods f o r  chemical and mechanical 
c l e a n i n g  o p e r a t i o n s .  These i n s t r u c t i o n s  a r e  a p p l i c a b l e  t o  mort of t h e  
aerospace  p a r t s  and components undergoing maintenance wi th in  t h e  Commodities 
Product ion  Branch (LIPP) ,  Commodities P r o d , ~ c t i o n  Div is ion  ( L I P ) ,  Commodities 

I 
D i r e c t o r a t e  ( L I ) .  

I .  111. RESPONSIBILITIES: 

I A .  Commodities Production Branch personnel will: I 
1. Adhere t o  t h e  p rov i s ions  of t h i s  process  o r d e r ,  r e l i . t i n g  t o  t h e i r  

r e s p o n s i b i l i t i e s .  - 
2 .  Be r e s p o n s i b l e  f o r  p l ac ing  p a r t s  t h a t  r e q u i r e  speci i .1  a t t e n t i o n  

( i . e .  f u e l  mani fo lds ,  f u e l  c o n t r o l s ,  e t c . )  i n  t h e  proper  hanclling and/or  
t r a n s p o r t i n g  dev ices  and t a k e  necessary  p recau t ions  and c a r e  t o  prevent  
p o s s i b l e  damage. P r o t e c t i v e  devices  w i l l  be i n s t a l l e d  before  r o u t i n g  p a r t s  I th rough subsequent  process ing .  

3. I n s u r e  t h a t  s a f e  practices and i n s t r u c t i o n s  a r e  c a r t : f u l l y  observed 
during t h e  preparat ion  and u s e  of chemical s o l u t i o n s  and rnatr!rials required  
f o r  t h e  c l ean ing  processes .  Personnel  working w i t h  chemicals s h a l l  wear t h e  
p r o p e r . s a f e t y  p r o t e c t i v e  equipment, and be f a m i l i a r  with tan]:  charg ing  
procedures  and wi th  Sec t ion  IV of t h i s  process  o r d e r .  

5 .  Ensure t h a t  waste minimizat ion requirements  a r e  fol:.owed by u t i l i z i n g  
t h e  minimum amount of hazardous m a t e r i a l s  r e q u i r e d  t o  accornp:.ish t h e  job and 
t o  0 n l ; y ) l t i l i z e  t h o s e  m a t e r i a l s  au thor ized  f o r  a  p a r t i c u l a r  ( : lean ing  p roces s  

- 
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4 .  R e m e s t  a u t h  i z a t i o n  f o r  t h e  use of hazardous mate l - ia l s  by 
complet ing d ~ ~ o m -  a. T r a ~ n e d  personnel  w i l l  make chemici~l  a d d i t i o n s  o r  
new make-ups, a s  recommended by TIELC i n  t h e  OC-ALC Form 0-100, w i t h i n  a  48 
hour t ime  frame. Also, maintain r eco rds  of d a t e  and t ime of :;elution 

replen ishments  o r  new make-up f o r  each process  tank. 
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Cleaning of  Aerospace ~ c c e s s o r i e s  and Compcnents LIP 92-08 
- 
T Y P E .  u o 0 L L .  SERIES I) U S I N G  O n C N  6. D A T E  E F F E C T I V E  

I A l l  Ser ies /Models  I A l l  LIPP Shops 1 
I 

7. P A R T  N O  AND A I S C  NO. 8. R E F E R E N C E D  P U B C l C A T l 0 ( S  

T.0.s 2-1-111, 25-1-13, 42C-1-20 
O F  ASSIGNED P R O J E C T  A N 0  P R O J E C T  HO. 

1 1 .  I H S T Q U C T I C H S  t- o r  job. Any q u e s t i o n s  concerning t o  t h e  waste  minimizat ion program should be 
d i r e c t e d  t o  LIPEB, LIPEM, o r  t h e  Environme~ltal  Engineering Division/EMV. 

6. B e  r e s p o n s i b l e  f o r  c l ean ing  p a r t s  a s  t h e s e  i n s t r u c t i o n s  d i c t a t e ,  
excep t  when t h e  U n i t  Superv isor ,  Product Acceptance C e r t i f i e c  (PAC) personnel. 
o r  P roces s  Engineer  determine t h a t  t h e  ass igned  method of c l ean ing  i s  no t  
adequate  f o r  a  q u a l i t y  product on a  spec i f . i c  par t .  Cleaning r r o c e s s  problems 
w i l l  be d i r e c t e d  t o  t h e  Avionics,  Compositl?s & CSD Engineeri  ng Section/LIPEB 
f o r  review i n  con junc t ion  wi th  q u a l i f i e d  r ~ e p r e s e n t a t i v e s  fron c l ean ing  and 
i n s p e c t i o n  shops, p roduct ion  p l anne r s ,  PAC personnel  and i ten .  managers a s  
a p p l i c a b l e .  The Review Team w i l l  i d e n t i f y  and s o l v e  such proklems i n  a  
combined and cont inuous  e f f o r t  t o  e s t a b l i s h  and main ta in  a  s i . t i s f a c t o r y  l e v e l  
of  c l ean ing .  

I 7.  Be r e s p o n s i b l e  ( l i n e  s u p e r v i s o r s )  t o  i n s u r e  t h a t :  I 
1 a .  P roces s  ope ra t ing  equipment such a s ;  pumps, ven t ; i l a t i on ,  

a g i t a t i o n ,  f i l t r a t i o n ,  and ins t rumenta t ion  ( temperature/pres! ;ure  gauges and 
c o n t r o l l e r s ,  e t c . )  a r e  u t i l i z e d  and checked a t  a l l  t imes  du r -ng  p a r t s  

- 1  
process ing  and a r e  maintained i n  proper  wcrking cond i t i on  th::ough scheduled 
p r e v e n t i v e  maintenance. 

b. P r o c e s s  tanks a r e  proper ly  i c . e n t i f i e d  (NSN, con:ents ,  o p e r a t i n g  
volume and t empera tu re  ranges,  e t c . )  i n  a  c l e a r l y  v i s i b l e  1 0 - a t i o n ,  and a r e  
main ta ined  i n  a  p r e s e n t a b l e  appearance. 

c. Chemical s o l u t i o n s  are up t o  o p e r a t i n g  l e v e l  a n i  t empera tu re s ,  
and a g i t a t e d  at t h e  beginning of each work s h i f t  and checked p e r i o d i c a l l y  
t h e r e a f t e r .  

B.  The Avionics ,  Composites & CSD Engirteering Section/LIPSB w i l l :  

1. Serve a s  a f o c a l  p o i n t  f o r  L I P  t h e  chemical and mecnanical c l ean ing  
p r o c e s s e s / o p e r a t i o n s .  

2 .  Provide a s s i s t a n c e  t o  t h e  E l e c t r o n i c  & A i r  Accessories  Engineering 
Section/LIPEA on s p e c i a l  p r o j e c t s  r e l a t i n g  t o  t h e  c l ean ing  c p e r a t i o n s ,  
p roces ses  o r  equipment. 

OCCALC 0 - /f3 
3. Prepare  and i s sue  Process  Control  Cha r t s  (-Forn -) f o r  

s p e c i f i c  c l ean ing  procedures  a s  supplements t o  t h i s  process  o r d e r .  These 
c h a r t s  w i l l  be used  a s  t h e  means t o  provide d e t a i l e d  i n s t r u c t i o n s  f o r  s p e c i f i c  

- 
' 2  I N ~ T I * ~ O R ( S I G N A T U R ~ .  O R G N .  PHONE NO. A N D  O A T E I  

I 
13. A P P R O V A L [ S C N A T U R E .  ORGN. I H O N E  NO. AHO D A T E )  



P R O C E S S  ORDER S ~ C E  ' 0 ~ 3 1  D A L E S  1 
Cleaning of Aerospace Accessor ies  and Compc~nents - 

T Y P E ,  U O O E L .  SERIES 5 USING OaCH 

1 A l l  Ser ies /Modele  A l l  LIPP Shops 
' ( 7 T  NO A H 0  AFSC NO. ( 8 .  R E F E R E N C E D  P U B L I C A T I  D I S  

T-0 .s  2-1-111, 25-1--13, 42C-1-20 
O F  ASSIGNED P R O J E C T  A N 0  P R O J E C T  NO. 

IV. SAFETY: i 
A. The in fo rma t ion  presen ted  here- in  a r e  g e n e r a l  s a f e t y  p recau t ions  t h a t  

apply  th roughout  t h i s  p rocess  o r d e r  and do not  appear  e l s e w h ~ r e  i n  t h i s  
i n s t r u c t i o n .  These a r e  p recau t ions  t h a t  pe:csonnel must understand and apply  
du r ing  many phases  o f  ope ra t i on  and mainte:nance. 

1. Many of t h e  s o l u t i o n s  and t h e i r  coinponents used i n  c l ean ing  a r e  
harmful t o  t h e  worker and h i s  c l o t h i n g .  Harm may be caused vhen t h e s e  
s o l u t i o n s  come i n  c o n t a c t  with t h e  s k i n ,  a r e  i nha l ed  i n t o  t h r  lungs  o r  a r e  
i n g e s t e d  by t h e  worker.  Adequate pe r sona l  p r o t e c t i o n  i s  nece t sa ry  t o  avoid 
c o n t a c t  w i th  them. C e r t a i n  s o l u t i o n s  a r e  ex t remely  c o r r o s i v e  and/or  t o x i c  
r e q u i r i n g  t h e  u s e  of aprons,  g loves  and chemical s p l a s h  proof goggles .  Other  
s o l u t i o n s  e m i t  ha rmful  vapors and/or  m i s t s  and l o c a l  exhaust  v e n t i l a t i o n  o r  
a p p r o p r i a t e  r e s p i r a t o r y  p r o t e c t i o n  must be used. Re fe r  t o  the, p e r t i n e n t  
M a t e r i a l  S a f e t y  Data Sheet (MSDS) f o r  complete f a m i l i a r i z a t i o n  ( h e a l t h  
hazards ,  hazardous i n g r e d i e n t s ,  s a f e t y  p r e c a u t i o n s ,  s i g n s  of overexposure,  
f i r s t  a i d ,  e t c . )  w i t h  t h e  chemical being used. I f  t h e  MSDS i:; no t  a v a i l a b l e  
c o n t a c t  LIPM/65120 o r  USAFH/SGB a t  e x t .  47844 f o r  r eques t .  

2 .  Compressed a i r  used i n  c l ean ing  o p e r a t i o n s  may preserit  a  s a f e t y  hazard 
due t o  f l y i n g  p a r t i c l e s .  Maximum a l lowable  p r e s s u r e  i s  30 ps..g. U s e  approved 
p r o t e c t i v e  equipment ( s a f e t y  g l a s s e s ,  gogg.les, f a c e  s h i e l d )  \then us ing  
compressed a i r .  

. 3. So lvents :  C e r t a i n  s o l v e n t s  used i r ,  c l e a n i n g  ( i - e .  PD 580, ace tone ,  
a l c o h o l s ,  HEX, e t c )  a r e  flarnmable/combusti.ble and i r r i t a t i n g  t o  t h e  s k i n ,  eyes  
and r e s p i r a t o r y  t r a c k .  Keep t h e s e  m a t e r i z l s  away from h e a t ,  spa rk  and open 
flame. Degreasing s o l v e n t s  (ha logena ted  hydrocarbons)  such is 

1 , 1 , l - T r i c h l o r o e t h a n e ,  Perch loroe thylene  and Freon 113 could be t o x i c  and 
i r r i t a t ' i n g  t o  t h e  s k i n ,  eyes  and r e s p i r a t o r y  t r a c k  when no t  lsed p rope r ly .  A l l  
s o l v e n t s  s h a l l  be used i n  w e l l  v e n t i l a t e d  a r e a s ,  i n  approved c l ean ing  
boo ths / t anks ,  o r  i n  a  s p e c i a l l y  designed vapor deg rease r s .  If halogenated 
hydrocarbon s o l v e n t  vapors come i n  contact;  wi th  h igh  energy sources such a s  
an e l e c t r i c  welding a r c ,  t hey  decompose i r l to  an extremely t o t i c  compound, 
phosgene gas.  Because of t h i s ,  a l l  welding s h a l l  be performe9 a t  l e a s t  50 f e e t  
away from any hydrocarbon vapor gene ra t rng  source .  

4 .  Acids: DO NOT ADD WATER TO CONCENTRATED ACIDS. Add a:ids slowly t o  
water  w i t h  good a g i t a t i o n .  Acids a r e  extremely r e a c t i v e  with t h e  s k i n  and w i l l  
produce an immediate burning sensa t ion .  Upon c o n t a c t ,  f l u s h  the  a k i n  
thoroughly  w i th  c l e a r  water f o r  1 5  minutes .  R e p o r t  t h e  i nc idan t  t o  your 

L I f 
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r- PROCESS O R D E R  

parts and/or processes that require special procedures not covzred by this 1 .xocess order. 

I 
C. The Chemical Science Section/TIELC will: 

Monitor and control the cleaning solutions on a routine schedule in 
accordance with referenced publications, chtnmical manufacturer'recommended 
control proceduree and as production workload dictate. The chemical laboratory 
will be responsible for the methods of analysis and controls used to determine 
the strength and quantity of chemical ingredients required to replenish or 

I make up chemical solutions. 

I 
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C:leaning of Aerospace Accessories and Compoc.ents 
YODEL. SERIES 5 .  U S I N G  O R C N .  

( All LIPP Shops 
0. R E F E R E N C E D  P U B L I C  * T I  CHS 

I T.0.s 2-1-111, 25-1-1.3, 42C-1-20 
10. N A Y I .  O F  ASSIGNED P R O J E C T  A N D  P R O J E C T  NO. t- 

V. CHEMICAL CLEANING PROCEDURES: 

A. Introduction: Cleaning of aerospace accessory parts i:, accomplished 
primarily to remove deposits/contaminants and deteriorated coi.tings which 
adversely affect proper functioning, adequate inspection and rrubsequent 
repair. A large percentage of these parts are properly and adequately cleaned 
using vapor degreasing and petroleum solvents, while sbme part:s require 
carefully controlled waterbase detergents, alkaline cleaners, or acidic 
cleaning solutions, followed by water rinsing and drying. Par-:s composition 
and surface condition control the methods and chemicals to be used in 
cleaning. Processing times are considered optimum and are not absolute. 
Personnel must exercise good judgement and common sense to avoid unnecessary 
cleaning of parts. 

Instructions: 

1. Part numbers and critical surfaces must be protected if it is 
suspected that the cleaning process could obliterate, obscure or otherwise 
cause damage. 

2. All parts will be positioned/racked to minimize parts contact and to 
provide maximum drainage of chemicals in order to minimize solution dragout 
and.contamination of subsequent process sol.utions. 

3. Parts having cavities, recesses, internal passages, etc. will be low 
pressure flow rinsed and rotated to allow c : h e m i c a l s  and/or water to drain. 
Parts must be blown dry with filtered shop air and treated with a short-term 
corrosion inhibitor as required before de1:-very to the inspection or process 
station. 

4. Some parts may require mechanical cleaning such as; buffing, 
vibratory cleaning, soft grit blast or hard grit blast to renove residual 
stubborn deposits of carbon, paint or soils remaining after chemical cleanin$:. 

5. Parts will be visually inspected under bright light (40,-50 fc IAW A F M  
88-15) to determine if they have been properly cleaned prior to delivery to 
the inspection areas. If part (s) are not satisfactorily cleared after second 
recycle the supervisor will determine cause for failure.and/cr request 
assistance from LIPEBl67246. 

AFLC :::, 561 p.r.vIou: C O I I I O ~  W I L L  e c  ~ S C L  
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s u p e r v i s o r  and s e e k  medica l  a t t e n t i o n  f o r  f u r t h e r  t r e a t m e n t  a s  r e q u i r e d .  1 
5. C a u s t i c s :  DO NOT ADD WATER TO SOL111 HYDROXIDE PELLETS/POWDER SUCH AS; 

SODIUM HYDROXIDE. Add hydrox ides  s l o w l y  t o  w a t e r / s o l u t i o n  a t  room t e m p e r a t u r e  
w i t h  good a g i t a t i o n .  Do n o t  a p p l y  h e a t  t o  t h e  s o l u t i o n  b e f o r e  o r  d u r i n g  
m i x i n g ,  h e a t  i s  g e n e r a t e d  when mixing h y d r o x i d e s  w i t h  wa te r .  A l k a l i n e  
c l e a n e r s ,  n e u t r a l i z e r s  and o t h e r  c a u s t i c  s o l u t i o n s  f a l l  under t h i s  c a t e g o r y .  
C a u s t i c s  m a t e r i a l s  c a u s e  t h e  s k i n  c o n t a c t  (area  t o  become s l i ~ p e r y  o r  soapy and 
w i l l  p roduce  a b u r n i n g  s e n s a t i o n .  Upon c o n t a c t ,  f l u s h  t h e  s k i n  t h o r o u g h l y  w i t h  
c l e a n  w a t e r  f o r  1 5  m i n u t e s .  Repor t  t h e  i n c i d e n t  t o  your  s u p e l v i s o r  and s e e k  
m e d i c a l  a t t e n t i o n  a s  r e q u i r e d .  

6. P r o p e r  p e r s o n a l  p r o t e c t i v e  equipment s h o u l d  be  used \,hen h a n d l i n g  anti 
working w i t h  a l l  t o x i c  and i r r i t a t i n g  s u b s t a n c e s  and hazardolrs m a t e r i a l s .  
C o n t a c t  l e n s e s  s h a l l  never  be worn when t h e r e  i s  a p o t e n t i a l  f o r  s o l u t i o n  
s p l a s h  o r  c h e m i c a l  h a z a r d  because  t h e  l i q u i d ,  m i s t  o r  fumes rlay become 
e n t r a p p e d  u n d e r  t h e  l e n s e  p r e v e n t i n g  p r o p e r  f l u s h i n g  and d e c o n t a m i n a t i o n  of 
t h e  e y e .  Wear c h e m i c a l  sp lash-pfoof  goggles ,  s o l v e n t  r e s i s t ' i n t  g l o v e s ,  and 
o t h e r  a p p r o p r i a t e  p r o t e c t i v e  equipment when working w i t h  c h e l ~ i c a l s .  The u s e  of 

- r e s p i r a t o r s  may a l s o  be  n e c e s s a r y ,  depending on t h e  job  o r  t . i s k  b e i n g  
performed.  Any c h e m i c a l  on t h e  s k i n  must b e  washed o f f .  I f  a l y  g e t s  i n t o  your 
e y e s  it must b e  f l u s h e d  w i t h  c l e a n  w a t e r  f o r  1 5  m i n u t e s  and ,feu s h o u l d  s e e k  
m e d i c a l  a t t e n t i o n  a s  r e q u i r e d .  Extreme c a r e  s h a l l  be exercis l$d when u s i n g  any 
s o l v e n t  i n  a  c o n f i n e d  a r e a  o r  i f  you must e n t e r  a  t a n k  o r  v e 3 s e l  where 
c h e m i c a l  i s  used  o r  s t o r e d .  Both t h e  S a f e t y  O f f i c e  (SEG) and t h e  
Bioenv i ronmenta l  Eng 'g  D i v i s i o n  (USAFH/SGEI) must i s s u e  a  w r i z t e n  
c o n f i n e d  s p a c e  e n t r y  pe rmi t  f o r  e n t e r i n g  and working i n  c o n f i n e d  a r e a s  t o  
i n s u r e  t h a t  p r o p e r  p e r s o n a l  p r o t e c t i v e  equipment i s  worn and t h a t  no s a f e t y  o r  
h e a l t h  h a z a r d s  are p r e s e n t .  

7 :  When i n  d o u b t ,  ask. W e  have a l l  t h e  p r o p e r  p rocedures  and equipment 
n e c e s s a r y  t o  make working with c l e a n i n g  s o l u t i o n s  a  s a f e  e x p e r i e n c e .  

- 
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. 
6. P a r t s  which a r e  not t o  be inspec te t l ,  reassembled o r  cont inue  

. ~ r o c e s s i n g  immediately a f t e r  c l ean ing  generinlly r e q u i r e  a  p r o t e c t i v e  c o a t i n g  
' ~ f  c o r r o s i o n  i n h i b i t i n g  compound o r  o i l  s u c l ~  a s ;  AMS 3065, HII-C-15074, 
SIL-C-16173, MIL-C-7808, MIL-L-8188, o r  equa l .  A f t e r  treatment p a r t s  should  be 
placed i n  p l a s t i c  bags ,  con ta ine r s  o r  kept  covered u n t i l  t h e  I ' r oces s ing  
con t inues .  Dewatering compounds such a s ;  Rust  Veto, Enthone WIL No. 1, o r  
e q u i v a l e n t s  and wa te r  based co r ros ion  i n h i b i t o r s  such a s ;  CEE BEE MX-15U o r  
e q u i v a l e n t  a r e  a c c e p t a b l e  f o r  co r ros ion  p r o t e c t i o n  of ' in-proct!ss  p a r t s .  

I C.  S ~ e c i a l  C l e a n i n s  Limi ta t ions  and R e s t r i c t i o n s  

1. Titanium p a r t s  should no t  be degreased i n  ~ h l o r i n ~ ~ t e d  hydrocarbons 
u n l e s s  s p e c i f i c a l l y  excepted from t h i s  r e s t r i c t i o n .  

I 2 .  Aluminum, t i t an ium and p a r t s  ha.ving s i l v e r  solderm~d j o i n t s  w i l l  
no t  be s u b j e c t  t o  s t r o n g  a l k a l i n e  s o l u t i o n s ,  u n l e s s  s p e c i f i c a l l y  exempted from 
t h i s  r e s t r i c t i o n .  

I 3 .  P a r t s  which have been previous1.y r e p a i r e d  by p lasna /wire  sp ray  
c o a t i n g s  w i l l  be c leaned  IAW T.O. 2-1-111, page 3-4, Table 3-1. 

I '  4. P a r t s  which have been r e p a i r e d  wi th  chromium p l a t e  s h a l l  on ly  be 
c leaned  IAW T.O. 2-1-111, Sec t ion  111, page 3-3, paragraph 3-15. 

5. Small p a r t s  such as: n u t s ,  boll:s, washers ,  b racke t s ,  bushings ,  
s t u d s ,  ' i n s e r t s ,  r i n g s ,  spacers ,  p i n s ,  lock!e, clamps, e t c .  w i l l  be  c leaned  only 
by methods CC1, C C 2 ,  CC3, CC12, B P I ,  and/or VP1 of t h i s  i n s t x u c t i o n  as 
r e q u i r e d ,  u n l e s s  o t h e w i s e  s p e c i f i e d .  

6. Perchloroe thylene  degreas ing  s ~ l v e n t  w i l l  be usec i n  vapor 
deg rease r s  on ly  when l , l , l - t r i c h l o r o e t h a n e  and trichlorotrifluoroethane a r e  
not  p r a c t i c a l  and /o r  a r e  r e s t r i c t e d  due t o  environmental  concerns. 

i 
AFLC 561 P . ~ V I O U S  c o ~ r t o m  - ILL  B C  IISCO. 

_I 

'? 

- 
- I ~ ~ T I A T O R I S I G W A T U R E .  ORON,  P W O N E  NO. AND D A T E )  13. A P P R O V A L ( I G N A T U R E .  ORGW. P I I O N E  NO. AND D A T E )  

- I 1 



7 

i PROCESS ORDER I " I V A G E  8 O F  31 P A G E S  1 
- - 

Cleaning of Aerospace Accessories and Components LIP 92-08 - , . Y P E ,  U O D E L .  S E R I E S  3. U S I N G  O O C N .  6. D A T E  E F F E C T I V E  

All Series/Models I All LIPP Shops 
7. P A R T  N O  A N D  A C S C  NO.  8 .  R C C E R E N C E D  P U B L I C A T I  CWS 

T.0.s 2-1-111, 25-1-13, 42C-1-20 
E  O F  A S S I G N E D  P R O J E C T  A N D  P R O J E C T  NO.  

D. Chemical Cleanina Methods: 

CLEANING METHODS CORRELATION WITH TECH ORDERS, MILITARY SPECS, 
FEDERAL SPECIFICATIONS, AND OTHER TECHNICAL DATA 

P.O. 
LIP 91-08 
Method 

SPOP - Special Process Operating Procedure 
P S - Process Solution 
SPS - Service Process Solution 

T.O. 2-1-111 
( SPOP ) 

PS*, SPS** 

T.O. 2J-1-13 
(Process ) 

para. 2-15; 

222* 
(Table 13-43 ) 

G. E. 
25-F101-3-4 

SWP 

OTHER ---7 

- 
L 2C2-1-7 (453) 
MiL-C-3171 
Type VI 

- 
1 1 2  I N I T I A T O R ~ S I G N A T U R E .  o R G N .  P H O N E  N o .  *uo D A T E )  13. A I J P R O V A L I Y G N A T U R E .  o R c u .  P H O N E  NO.  A N D  O A T € )  I 



PROCESS O R D E R  I 
C:leaning of Aerospace Accessor ies  and Comporlents L I P  92-08 

P E .  4 O O E L .  SERIES b. D A T E  E F F E C T I V E  

A11 Series/Modele 
8 .  R E F  E R C N C E D  P U B L l C A T l 0 . ( S  9 .  D A T E  RESCINOEO 

I T . 0 . 8  2-1-111, 25-1-13, 42C-1-20 
I 

O F  ASSIGNED P R O J E C T  A N D  P R O J E C T  NO. 

METHOD CC1 

Petroleum Solvent  (PD680) Immersion and Low Pres su re  ]'low 

T h i s  method of c l e a n i n g  i s  used t o  remove o i l ,  g r e a s e ,  l i g h t  t l i r t  and 
some meta l  working compounde. Sa fe  on a l l  me ta l s .  I t ' i s  8ome::imes used 

I 
a f t e r  o t h e r  c l ean ing  methods t o  remove t r a c e  water  and providt? temporary 
c o r r o s i o n  p r o t e c t i o n  f o r  in-process  p a r t s .  

NOTES 
1. Demagnetize a n t i f r i c t i o n  bea r ings  p r i o r  t o  c l ean ing  and l s e  r equ i r ed  

f i x t u r e s / h o l d i n g  devices  t o  prevent  sp inn ing  and v i b r a t i m  when 
p r e s s u r e  f l u s h i n g  non-demountable bea r ings .  

2 .  PD680 w i l l  l e a v e  a l i g h t  o i l y  f i l m  t h a t  w i l l  p rovide  pa rc s  wi th  
shor t - te rm co r ros ion  p r o t e c t i o n .  

3 .  Keep t a n k  l i d  c l o s e  dur ing  soaking and when no t  in use.  

STEP I. Soak i n  s todda rd  so lven t  (P-D-680 Yype I1 o r  111), maintained IAW 

T.O. 23-1-13 Process 13 ,  a t  room tempera ture  f o r  10 t o  30 
minutes .  

STEP 2 .  Scrub with non m e t a l l i c  b r i s t l e  brush  t o  remove d e p o s i t s  a s  
r equ i r ed .  

I STEP 3. Low p r e s s u r e  flow o r  d i p  r i n s e  us ing  f i l t e r e d  s t o d d a ~ d  s o l v e n t  t o  
remove loosened contaminants,  a s  r ' squi red .  

STEP 4'. Repeat s t e p s  1 t h m  3  a s  necessary  t o  remove a l l  f o r ~ i g n  ma t t e r .  
. 

I STEP 5. Blow dry w i t h  f i l t e r e d  shop a i r .  I 

I d 

AFLC 561 ..r.aous 1011101 1 1 1 L  ac uscn. 
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I PROCESS ORDER 

C l e a n i n g  of A e r o s p a c e  A c c e s s o r i e s  a n d  C o m p o r . e n t s  
YY u o o c ~ .  SERIES 15 U S I N G  o a c N .  6 .  D A T E  E F F E C T I V E  92-08 4 

A l l  L I P P  S h o p s  
I. R E F E R E  NCEO P U B L I C A T I C H S  9. D A T E  RESCINOEO 

T . 0 . s  2 - 1 - 1 1 1 ,  25-1-1.3,  42C-1-20  

( I .  I N s T I I U C T I  O.IS i- 
CLEANING METHODS CORRELATION WITH ?ECH ORDERS, MILITPRY S P E C S ,  
FEDERAL S P E C I F I C A T I O N S ,  AND OTHER TECHNICAL DATA ( C o r t i n u e d )  

SPOP - Special  P r o c e s s  O p e r a t i n g  P r o c e d u r e  
P S  - P r o c e s s  S o l u t i o n  
S P S  - Service P r o c e s s  S o l u t i o n  

P .O.  
MAT 9 0 - 0 8  
M e t h o d  

1 CCB 

CCll I ,. 

T.O. 2 - 1 - 1 1 1  
( S P O P )  

P S * ,  S P S * *  

T.O.  2 5 - 1 - 1 3  
( P r o c e s s  ) 

G.  E .  
2 J - F 1 0 1 - 3 - 4  

SWP 

- 
OTHER 

AFLC ,Fp,ya 561 e.c.vIous cottlo- W I L L  a c  1,110. 

J 
I - 
2 I N  TIATORISIGNATURE. ORGN.  P H O N E  NO. AND D A T E )  13. A P P I O V A L I S G N A T U R E .  ORGH,  P H D N E  NO. A N D  D A T E )  



P R O C E S S  O R D E R  
= ~ G E  11 O F  3 1  P A C E S  

3 .  r.i. M ~ I C I C -  I T L ' :  

Cleaning of Aerospace Accessor ies  and Components - 
' Y P E .  U O D E L .  SERIES 

A l l  Ser ies jModels  A l l  LIPP Shops 
18. R E F E R E N C E D  P U B L I C A T I  m S  9 .  D A T E  R E S C I N D E D  

11. I N S 1  R U C T l C H S  t- METHOD CC2 

Vapor Degreasing 

T h i s  i s  a  c l e a n i n g  p roces s  wherS p a r t s  a r e  lowered i n t o  t h e  vapors  of a  
b o i l i n g  s o l v e n t  t o  remove s u r f a c e  s o i l s ,  o i l s  and g r e a s e  by t h e  
condensing and washing a c t i o n  of t h e  vapors  on t h e  co ld  p a r t s .  
Pe rch lo roe thy lene  and l , l , l - t r i c h l o r o e t h a n e  a r e  t h e  on ly  au tho r i zed  
s o l v e n t s  f o r  use  i n  vapor degreas ing  u n i t s ,  u n l e s s  oth'erwise s p e c i f i e d .  
(T.O. 25-1-13 P roces s  1, T.O. 2 - 1 - 1 1 1  SPOP 3 ,  OC-ALC TAFBR 161-3) .  

NOTES 

1. Do no t  deg rease  t i t a n i u m  p a r t s  u n l e s s  s p e c i f i c a l l y  e x e m ~ t e d  from 
t h i s  r e s t r i c t i o n .  

2 .  Vapor deg reas ing  u n i t s  s h a l l  have c o v i ~ r / l i d  c lo sed  when not  
p roces s ing  work. 

I 
STEP 1. Rack p a r t s  t o  allow b e s t  d r a inage .  

STEP 2 .  Remove any f o r e i g n  ma t t e r  ( t a p e s ,  :?aper, wood, e t c . ) .  

STEP 3. Lower p a r t s  i n t o  t h e  vapor zone a t  a  speed  no t  t o  exceed 
11 f t / m i n .  

STEP 4. Allow p a r t s  t o  remain i n  t h e  vapor  zone u n t i l  condensat ion s t o p s .  

STEP 5. Rai se  p a r t s  i n t o  t h e  d e g r e a s e r ' s  f r eeboa rd  a r e a  a t  a  speed no t  t o  
exceed 11 f t / m i n  and hold t o  a l low f o r  f i n a l  drying.  

CAUTION 
p a r t s  a r e  h o t  1 1  Use proper  hand p r o t e c t i o n  du r ing  handlj  ng. 

STEP 6. Drain  any poo l s  of s o l v e n t  back i n t o  t h e  degreaser .  

STEP 7. If f u r t h e r  degreas ing  i s  r e q u i r e d ,  a l l ow  p a r t s  t o  cocll and r e p e a t  
t h e  above sequence. 

- 
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- L  
13. A P F R O V A L I S G N A T U R E .  ORGN. P ( O N E  NO.  A N D  D A T E )  

AFL2 ,:?:, 561 C.tvIOU'r LDlrlO- 11111 a[ LIItD 



PROCESS ORDER I 
Cleaning of Aerospace Accessor ies  and Compon.ents L I P  92-08 

IPE.~OOEL. SERIES 3. USIUC 0 n C H .  6.  O A T €  E F F E C T I V E  

11. IMSTFIUCTICHS t- METHOD CC3 

A l l  Ser ies jModels  I A l l  L I P P  Shops 

Emulsion/Mild Alkaline Cleaning 

. 7. P A R T  YO A H 0  AFSC NO.  

h water  base  c l e a n e r  con ta in ing  g l y c o l  e t h e r s  and /o r  sodium s i l i c a t e s  and 
b iodegradable  d e t e r g e n t s .  Safe  on a l l  meta ls .  P r i m a r i l y  used t~ remove 
o i l s ,  g r e a s e s  and cond i t i on ing  l i g h t  s o i l s  where c h l o r i n a t e d  hydrocarbons 
iind s t r o n g  a l k a l i n e  s o l u t i o n s  a r e  not  d e s i r a b l e .  Th i s  process  may be 
used i n  con junc t ion  wi th  p re s su re  spray  washers ,  b u t  may not  be 
:recommended a s  a  s t a n d  a lone  method f o r  h e a v i l y  s o i l s  and f o r  p a r t s  with 
i n t e r n a l  c a v i t i e s / p a s s a g e s  o r  i n t r i c a t e  i n  des ign .  

a. R E F E R L Y C E O  P U B L I C A T I C N S  9 .  D A T E  RLSCINOEO 

T.0.5 2-1-111, 25-1-13, 42C-1-20 

NOTES 
1. Th i s  t y p e  of c l e a n i n g  s o l u t i o n  u s u a l l y  beg ins  t o  decompose i f  

ope ra t ed  above 1 4 0 ~ ~  and may be harmful t o  aluminum above t h i s  
tempera ture .  

10. MAME O F  A U I G M E D  P R O J E C T  A H 0  P R O J E C T  NO. t 

2 .  When us ing  c l e a n i n g  s o l u t i o n  descr ibed  i n  T.O. 25-1-13, beep t ank  
l i d  c lo sed  d u r i n g  soaking and when no t  i n  used.  

STEP 1. Soak w i t h  a g i t a t i o n  o r  p re s su re  sp ray  p a r t s  i n  a1kal i r .e  c l e a n e r ,  
main ta ined  IAW T.O.  25-1-13 Para.  2-152, MiL-C-87936 ?me 1, o r  
m a n u f a c t u r e r ' s  recommendations, a t  room tempera ture  t c l  1 4 0 ~ ~  f o r  
10 - 30 minutes .  

I STEP 2. Rinse  i n  c o l d  o r  hot water  a t  140° - 1 6 0 ~ ~ .  ( sp ray  o r  d i p )  . 

STEP 3. Scrub with non-metal l ic  b r i s t l e  brush t o  remove l o o s e ~ ~ e d  d e p o s i t s  
a s  r e q u i r e d .  

STEP 4. Repeat s t e p s  1 and 2 . 

STEP 5. In spec t  t h e  p a r t ( s )  f o r  c l e a n l i n e s s .  Repeat s t e p s  1 t . l ru  4  i f  
r e q u i r e d .  

I STEP 6. Blow d r y  wi th  f i l t e r e d  shop a i r .  I 
STEP 7. T r e a t  w i t h  co r ros ion  i n h i b i t i n g  conlpound o r  o i l  a s  r e p i r e d .  

- 
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r 
1 PROCESS ORDER P ( G E  1 3 0 ~   PACES 
! - . c I, ,. * .U .  Mudcrrn 

C C 

Cleaning  of Aerospace Accessor ies  and 
f P E ,  MOOEL.  SERIES 3. U S I N G  O R C N .  5.  D A T E  E F F E C T I V E  

A 1 1  Se r i e s /Hode l s  
18. R E F  C R E M C E D  P U B L l C A T l  0 4 s  9 .  D A T E  RESCIMOED 

I T.0.s 2-1-111, 25-1-13, 42C-1-20 
ASSIGNED P R O J E C T  A M 0  P R O J E C T  NO. i 

Two Stage Alkaline Permanganate and Alkaline Rust R e m c > v e r  

(T.O. 2-1-111, SPOP 221) 

T h i s  i s  a  h igh ly  a l k a l i n e  c l ean ing  p roces s  used t o  p r e p a r e  a n l  remove 
h e a t  and water  s c a l e ,  carbon d e p o s i t s ,  heavy s o i l s ,  and some zoa t ings  
from s t e e l s  and n i c k e l  base a l l o y s  by immersion and /o r  power f l u sh ing .  

NOTES : 

1. The t a n k  l i d  w i l l  remain c lo sed  du r ing  normal c l ean ing  process .  
Open only  when p a r t s  a r e  cyc led  i n  o r  ou t  of  t h e  tank .  

2 .  P a r t s  such as t u b i n g ,  mani fo lds ,  spray  r i n g s ,  etc. may r e q u i r e  
Method C C 1  a f t e r  t h i s  c l ean ing  process .  

3 .  Chemical ~ o l u t i o n  f i l t r a t i o n  i s  u s u a l l y  r e q u i r e d  f o r  power f l u s h i n g  
t y p e  o p e r a t i o n s .  

STEP 1. I n s t a l l  r e q u i r e d  f i x t u r e s ,  f low r e n t r i c t o r s ,  e t c .  i f  a p p l i c a b l e .  I 
STEP 2. Soak and/or  f l u s h  u s ing  a l k a l i n e  ptermanganate s o l u t i c n ,  

main ta ined  IAW T.O. 2-1-111 PS 227 o r  2J-1-13 P r o c e s ~  6B, a t  
180'- 2 0 0 ~ ~  f o r  30 - 90 minutes .  

STEP 3. I m m e r s e ,  s p r a y  and/or  f l u s h  r i n s e  wi th  f i l t e r e d  t a p  b a t e r  f o r  
1 - 5 minu te s  o r  u n t i l  water  runs  c l e a r .  

STEP 4. Soak and /o r  f l u s h  u s ing  a l k a l i n e  r ~ s t  remover s o l u t i c ~ n ,  
maintained IAW T.O. 25-1-13 Process 9 or T.O. 2-1-11: SPS 2, at 

180°- 2 0 0 ~ ~  f o r  30 - 90 minutes .  

I STEP 5 .  Repeat s t e p  3 .  

STEP 6. I n s p e c t  p a r t s  f o r  c l e a n l i n e s s .  Recycle beginning  w i t t ~  s t e p  2  i f  
r equ i r ed .  

1 STEP 7 .  Blow d r y  w i t h  compressed f i l t e r e d  a i r  o r  h o t  a i r  dry I 
STEP 8. Buffing , a b r a s i v e  b l a s t i n g  o r  v i b r a t o r y  f i n i s h i n g  m<Ly be  

r equ i r ed  a s  a  f i n a l  c l ean ing  s t e p  on some components t o  o b t a i n  a 
cosmetic  f i n i s h .  Refer  t o  KETHODS BPI thru BP4 o r  VP. of  t h i s  
i n s t r u c t i o n .  

- 
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P R O C E S S  O R D E R  P A G E  1 3 A o ~  3 1 ~ 4 ~ ~ s  

! - 
- L  E J .  P . C .  h L u o € &  - - 

Cleaning of  Aerospace Accessories  and Components LIP 92-08 

I ~ ~ O D L L .  S E R I E S  5 .  U S I N G  ORCN. 6 .  D A T E  E F F E C T I V E  

~ e r i e s / H o d e l e  A l l  LIPP Shops 
7. P A R T  * O  AND A F S C  NO. ( 8 .  R E F E R E N C E D  P U B L I C A T I ~ S  1s. D A T E  RESCINDED 

I T . 0 . s  2-1-111, 25-1-13, 42C-1-20 
O F  ASSIGNED P R O  JLCT A?D P R O J E C T  NO. 

STEP 9 .  Preserve wi th  corrosion i n h i b i t i n g  compound or  o i l  as  required. 
(spray o r  d i p )  



I PROCESS ORDER 1 ' '  1 ~ 0 ~ 3 1  r r c c s  I 
C l e a n i n g  o f  Aerospace A c c e s s o r i e s  and Compor~ents LIP 92-08 

'TYPE M O D E L .  SERIES 6 .  D A T E  E F F E C T I V E  

i l l 1  S e r i e s / H o d e l s  A l l  LIPP Shope 
8 .  R L F L R L M C C O  P U B L I C A T I C H S  3 .  D A T E  RESCIHO.ED 

I T.O. s 2-1-111, 25-1-13, 42C-1-20 1 
O F  ASSIGNED P R O J E C T  A N 0  P R O J E C T  NO. 

One S t a q e  A l k a l i n e  R u s . t  R e m o v e r  

T h i s  i s  a  h i g h l y  a l k a l i n e  c l e a n i n g  p r o c e s s  used t o  remove rus l . ,  l i g h t  
c a r b o n  d e p o s i t s ,  v a r n i s h ,  gum, s o i l s ,  and some c o a t i n g s  from i~teels  and 
n i c k e l  b a s e d  a l l o y s  by immersion. T h i s  p r o c e s s  may be  iased on t i t a n i u m  
and  magnesium a l l o y s  by f o l l o w i n g  t h e  i n s t r u c t i o n s  below. 

NOTE - 
Immersion t i m e  f o r  t i t a n i u m  and magnesium p a r t s  s h o u l d  n o t  ex:eed 4 
m i n u t e s ,  u n l e s s  s o l u t i o n  s t r e n g t h  i s  reduced  i n  h a l f  o f  t h a t  lo r  S t e p  C2, 
which w i l l  a l l o w  a  1 5  min. p r o c e s s i n g  t i m e .  No r e c y c l e s  a r e  a.lowed. 

STEP 1. Degrease  p e r  Method CC2. ( o p t i o n a l )  I 
STEP 2. F l u s h  a n d / o r  immerse i n  a l k a l i n e  r u s t  remover  s o l u t i o ~ ,  

m a i n t a i n e d  IAW T.O. 25-1-13 P r o c e s ~  9 o r  T.O. 2-1-111 SPS 2 ,  a t  
1 8 0 ~ -  2 0 0 ~ ~  f o r  10 t o  90 m i n u t e s .  

I STEP 3. S p r a y  r i n s e  w i t h  c o l d  w a t e r  o v e r  ta.nk. ( o p t i o n a l )  I 
I STEP 4. Cold o r  h o t  w a t e r  (150'- 1 8 0 ~ ~ )  r i n s e  b y  immersion f o r  5 m i n u t e s .  

I STEP 5. Blow d r y  w i t h  f i l t e r e d  compressed shop a i r  o r  oven dry.  I 
STEP 6 .  A b r a s i v e  b l a s t i n g  o r  v i b r a t o r y  f i n i s h i n g  may be r e q u i r e d  a s  a  

f i n a l  c l e a n i n g  s t e p  on some compontrnts t o  o b t a i n  a  cosmet ic  
f i n i s h .  R e f e r  t o  METHODS B P I  t h r u  BP4 o r  VP1 o f  t h i s  i n s t r u c t i o n .  

STEP 7. T r e a t  w i t h  c o r r o s i o n  i n h i b i t i n g  con~pound o r  o i l  a s  r e q u i r e d .  
( s p r a y  o r  d i p )  

- 
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P R O C E S S  O R D E R  

Cleaning of Aerospace Accessories and Components 
:PE.)~ODEL. SERIES 1. O A T €  E F F E C T I V E  

All Series/Hodels All LIPP Shops 
7. P A R T  N O  A N D  AFSC N O -  8 .  R E F E R E N C E D  P U B L I C A T I C H S  1. D A T E  R E S C I N D E D  

T.0.s 2-1-Ill, 25-1-13, 42C-1-20 
10. N A M E  Q F  A S ~ C N E D  P R O J E C T  A N D  P R O J E C T  NO. t 

METHOD CC6 

Acid Cleaning (Etching) for Titanium 

This cleaning process is used to remove localized discoloration and oxide 
:films from titanium and heatjcorrosion resistant alloys before welding. 

i NOTE I 
Transfer time from acid solution to rinne step should be as short as 

.~ossible to avoid staining of parts. Handle parts with extremE care after 
,processing thru the acid solution. Use clean white cotton glokes to 
prevent finger prints. 

STEP 1. Alkaline clean per Method CC3 or CC5. 

STEP 2. Immerse or brush area to be welded using nitric-hydrotluoric acid 
solution, maintained IAW T . O .  2-1-111 PS 222, at room temperature 
for 0.5 - 5 minutes. 

STEP 3. Cold water rinse for 5 minutes. 

STEP 4 .  Pressure water rinse over rinse tank.(optional) 

STEP 5 .  H o t  w a t e r  r i n s e  for 0.5 - 1 m i n u t e .  

STEP 6 .  Blow dry with filtered shop air. 

1 STEP 7. Check for complete removal of disccloration and oxide film. If 
part has not been properly cleaned, repeat steps 2 th:ru 6 only 
once. 

- 
- I N I T I A T O R I S I C N A T U R E .  O R C N .  P H O N E  NO. A N 0  DATE1 
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C l e a n i n g  of Aerospace  A c c e a a o r ~ e s  and Coc?onen:s 

1\11 S e r i e s / M o d e l s  A l l  L I ? P  Shops 

T . 0 . s  2 -1 -111 ,  2 5 - 1 - 1 3 ,  42C-1-20 

METHOD CC7 

C l e a n i n g  a n d  C o r r o s i o n  T r e a t m e n t  f o r  Magnesium 
(MiL-C-3171 Type VI) 

T h i s  method i s  u s e d  t o  remove o i l ,  g r e a s e ,  d ~ r t  and  c o r r o s i o n  p r o d u c t s  
f rom magnesium and  i t s  a l l o y s  and t o  p r o v i d e  ;he e x p o s e d  s u r f a c e s  w i t h  a  
c h r o m a t e  l a y e r  f o r  c o r r o s i o n  p r o t e c t i o n  and/o:* preparation f o r  ~ a i n t  o r  
c o a t i n g  a p p l i c a t i o n .  The ch roma te  c o a t l n g  nay  be a p ~ l i e d  by imrr,ersion o r  
by b r u s h i n g .  

n r r ~ m  T ~ t . . u l  LON 
Magnesium and  i t s  a l l o y s  s h o u l d  n o t  be ex.?osed t o  methyl  a l c o h o l  

( m e t h a n o l )  d u r l n g  p r o c e s s i n g .  They r e a c t  r a p i d l y  w i t h  this s o l v e n t .  

Do n o t  a l l o w  r a g s ,  b r u s h e s ,  o r  any  m a t e r i a l  c o n t a m i n a t e d  wi th  chromlc  
a c i d  t o  come i n  c o n t a c t  w l t h  any t y p e  of o r g a n i c  s o l v e n t .  F i r e  clay 
r e s u l t  . 

Wt?P.?iING 

v 
T e m p e r a t u r e s  above  Q50""vlll camage t h e  chroriiate t r e a t m e n t  c o a t l n g  

on aagnes lurn  p a r t s ,  t h e r e i o r e ,  d o  n o t  a p p l y  t o  p a r t s  o p e r a t i n g  i . n d i o r  
e x p o s e d  above  t h i s  t e m p e r a t u r e .  

NOTE 
Some p a r t s  may j u s t  need  a touch -up  ( b r u s h  a p p l i c a t i o n )  wne?,e t h e  

piar t  h a s  been  r eworked  o r  me ta l  s u r f a c e  i s  e x p o s e d .  Dur ing  toucl l-up 
a : ~ p l i c a t i o n s  t h e - t r e a t e d  s u r f a c e  is  r e q u i r e d  t o  be k e p t  wet w i t 1 1  s o l u t i o n  
for s u f f i c i e n t  t i m e ,  u s u a l l y  1  t o  3  m i n u t s s ,  t o  p r o d u c e  an  i r i d ( ! s c e n t  
y e l l o w - b r a s s y  c o l o r .  

STEP 1 .  D e g r e a s e  pe? Method CC2. ( o p t i o n a l )  

STEP 2 .  C lean  p e r  Method CC3 ( p ~ e f e r e d )  o r  Method CC5. 

STEP 3 .  Dry a b r a s i v e  b l a s t  pe r  Method 9P1 o r  m e c h a n i c a l l y  a b r a d ?  a r e a s  t o  
remove c o r r o s i o n ,  i f  n e c e s s a r y .  

STEP 4 .  Apply t h e  ch romlc  a c l d  t r e a t m e n t ,  m a i n t a i n e d  I A W  T.O. 42C2-1-7 
p r o c e s s  s o l u t i o n  C-453,  by b r u s h l n g  o r  d i p p i n g  a t  room 
t e m p e r a t u r e  f o r  1 t o  3 m i n u t e s .  

STEP 5 .  Cold w a t e r  r i n s e  f o r  a b o u t  a  m l n u t e .  ( O p t i o n a l  f o r  toucn-up  
a p p l i c a t r o n s )  

STEP 6 .  Blow d r y  w i t h  f i l t e r e d  s h o p  a i r .  



PROC-ESS O R D E R  
= A G E  1 7 0 ~ 3 1  P A C E S  

- ! T i t .  I J .  +.;. N U U O E ;  

Cleaning of Aerospace Accessor ies  and Compor~ents - 
Y P E .  M O D C L .  SERIES U S I N G  O R C N  

A l l  L IPP  S h o p  
0 .  R E F E R E N C E D  P U B L I C A T I  -I 9 .  D A T E  R E S C I N D E D  

T.0.s 2-1-111, 25-1-1.3, 42C-1-20 

Hot Carbon Removing and P a i n t  S t r i p p i n g  Compound 
(Ma-C-25 107 k- 

Thi s  c l e a n i n g  compound i s  u t i l i z e d  t o  penet:rate and remove carbon 
d e p o s i t s  and some c o a t i n g s .  I t  con ta ins  an upper a lka l ine -co r ros ion  
i n h i b i t e d  aqueous l a y e r  t h a t  a c t s  a s  a  s e a l  t o  minimize evapora t ion  of 
s o l v e n t  components. 

STEP 1. Degrease p e r  Method CC2 o r  Method CC3. ( o p t i o n a l )  

STEP 2. Slowly immerse p a r t ( s )  i n  t h e  carb0.n removing and pai1.t  s t r i p p i n g  
compound ( lower  l a y e r ) ,  maintained IAW T.O. 25-1-13 P!,ocess 2 ,  a t  
140° - 1 5 0 ~ ~  f o r  30 t o  240 minutes 3r a s  r e q u i r e d  dep6:nding on 
t h e  hardness  and e x t e n t  of d e p o s i t  t o  be removed. 

Z 

STEP 3. Raise  p a r t ( s )  slowly t o  a l low c o n t a c t  wi th  t h e  upper i.queous 
l a y e r  and minimize s e a l  d i s tu rbance .  

STEP 4 .  P r e s s u r e  h o t  water  r i n s e  o r  steam c l ean  pe r  Method CC!I a s  I r equ i r ed .  

STEP 5. Scrub w i t h  non-metallic b r i s t l e  brush t o  remove looselled 
d e p o s i t s ,  a s  r equ i r ed .  

I STEP 6 .  Repeat s t e p  4 .  

STEP 7 .  S tack  p a r t s  i n  a  manner t h a t  w i l l  i n s u r e  complete and immediate 
d ra in ing .  

I STEP 8. Blow dry w i t h  f i l t e r e d  shop a i r  I 
STEP 9. Prese rve  wi th  cor ros ion  i n h i b i t i n g  compound o r  o i l  a s  

r equ i r ed .  

- 
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I PROCESS O R D E R  

METHOD CC9 

S t e a m  Cleaning 

I .  

J A C E  13 O F   LACES 
I - 

T L E 

Cleaning  of Aerospace Accessor ies  and Components 
i.IPE. YOOEL, SERIES 6 .  D A T E  E F F E C T I V E  

A l l  Se r i e s /Hode l s  

Steam c l e a n i n g  i s  used t o  removed g r e a s e ,  d i r t / s o i l s  and a s  (1  f i n a l  s t e p  
a f t e r  c l e a n i n g  o p e r a t i o n s  such a s ;  carbon removing and p a i n t  s t r i p p i n g .  

1 

7. P A R T  N O  A N D  A f S C  NO. 

STEP 1. Steam c l e a n ,  I A W  T.O. 25-1-13 Process  14 ,  u s ing  s t e a n  and water  
o r  w a t e r / s o a p  s o l u t i o n  ( s team clea.ning compound). 

6 .  REF E R E N C E O  P U B L I C A T I O . ( S  

STEP 2 .  Rinse  thoroughly  wi th  water  t o  renlove steam c lean ing  compound i f  
r e q u i r e d .  

9. O A T E  R E S C I N O E O  

T.0.s 2-1-111, 25-1.-13, 42C-1-20 
O F  A S I G N E D  P R O J E C T  * N o  P R O J E C T  NO. 

STEP 3. Blow d r y  w i th  f i l t e r e d  shop a i r .  

STEP 4 .  P r e s e r v e  w i t h  co r ros ion  i n h i b i t i n g  compound o r  o i l  as 
r e q u i r e d .  

- 
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P R O C E S S  O R D E R  

'ACE O F  3 1 P A C E S  

I .  e.2. * u . i e r -  

Cleaning of Aerospace Accessories and Compcnents LIP 92-08 - 
U S I N G  OLICN. 6. D A T E  E F F E C T I V E  , Y P E ,  U O O L L .  SERIES 

All Series/Models All LIPP Shops 
0 .  R E F E R E N C E D  P U B L I C A T l O . ( S  1' 

T.O.8 2-1-111, 23-1-13, 42C-1-20 
10. N A Y  E O F  ASSIGNED P R O J E C T  A N D  P R O J E C T  NO. 

STEP 1. Soak parts in clean filtered oil (ltil-L-7808) at 120' - 1 4 0 ~ ~  for 
a minimum of 30 minutes. 

STEP 2. Remove parts from oil and scrub wia:h non-metallic bristle brush 
to remove loosened residue or wipe with clean lint flee cloth. 

STEP 3. Repeat steps 1 and 2 as necessary. 

- L 
AFLC ,:O,R:, 561 ~ . r v t o u s  C D I I I O m  WILL nr u s t o .  
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12 I ~ ~ I T I A T O R I S I G N A T U R E .  O R G N ,  P H O N E  NO. AND DATE1 

I 
13. APF'ROVAL[SIGNATURE.  ORGN. P H O N E  NO. *NO D A T E )  



- 
I P R O C E S S  O R D E R  

F A C E  20 O F  3 1 ~ ~ C E :  1 
- - 

Cleaning of Aerospace Accessories and Components 
y x  M O D E L .  S E R I E S  86. D A T E  E F F E C T ~ V E  

All Series/Models All LIPP Shops 
7 .  P A R T  NO A N D  ACSC NO. ( 8 .  R E F E R E N C E D  P U B L I C A T I  QcS 9. D A T E  RESCINOED 

1 T.0.s 2-1-111, 25-1-13, 42C-1-20 
10. NAME. O f  ASSIGNED P R O J E C T  A N D  P R O J E C T  NO. t- 

C o l d  C a r b o n  R e m o v i n g  a n d  P a i n t  S t r i p p i n g  Compound 
(US-C-19853 or P-C:-111) 

MIL-C-19853 is a phenolic based diphase conlpound used to remove stubborn 
carbon deposits from aluminum, magnesium, steels and all heat resistant 
alloys at room temoperature. It contains an upper water seal to minimize 
solvent components evaporation losses. P-C--111 is a water based 
glycol-ether based compound. 

I STEP 1 .  Degrease per Method CC2 or Method CC3. (optional) 

I STEP 2 .  Immerse and/or flush part(s) using carbon removing ccmpound 
(lower layer), maintained IAW T.O. 25-1-13 Process 4 or 5, T.O. 
2-1-111 SPOP 7 or 14, at room temperature for 2 to 4 hours. 

w. 

STEP 3. Raise parts slowly to allow contact with upper layer and minimize 
seal disturbance. 

STEP 4 .  Hot water rinse (dip or spray) or low pressure flow krith P-D-680 
Type II solvent at room temperature. 

STEP 5 .  Scrub with non-metailic bristle brush to remove loost!ned 
d e p o s i t s .  

/ STEP 6. Repeat step 4 .  I 
STEP 7. Repeat steps 2 thru 4 if required. 

STEP 8. Preserve with corrosion inhibiting oil as required. 

- 
z ICLTI *TORISIGNATURE.  O R G N .  PHONE NO. A N D  OATEI 13. A P P R O V A L ( Y G N A T U R E .  O R G N ,  P ( O N E  NO. A N D  D A T E )  



P R O C E S S  O R D E R   ACE^^ O F  31 P A C E S  - J .  ? . C ,  h u U u j r  
1 
1 , : L C  

Cleaning of Aerospace Accessories and Cornpo~lents - 
T Y P E .  U O O E L .  SERIES U S I N G  O i l C N  

All LIPP Shops 
I .  R L F L R E W C E O  P U B L I C A T I  m S  9 .  D A T E  R E S C I N O E O  

T.0.s 2-1-111, 25-1-13, 42C-1-20 

METHOD CC12 

C o l d  Degreasing 

NOTE - I 
Keep tank cover closed when degreaser is not in u8e. 

STEP I. Rack parts to allow best drainage. 

STEP 2. Immerse in degreasing solvent (chlorinated hydrocarbons) for 5 to 
15 minutes. 

I STEP 3. LOW pressure flow rinse with solvent to remove loosened 
contaminants. (optional) 

-i STEP 4. Blow dry with filtered shop air or air dry. 

STEP 5. Preserve with corrosion inhibiting oil as required. 

12 ~ ~ ~ ~ ~ A T O R I S I G N A T U R E .  O R G N .  PHONE NO. A N D  D A T E )  r 13. APlaROVAL(S1GNATURE. ORGN. F H O N E  NO. A N D  D A T E )  

f - 
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P R O C E S S  O R D E R  1 ' '  P A G E  2 2 0 F 2 '  P A G E S  I 
Cleaning of Aerospace Accessor ies  and Compor~ents 

YK Y O D E L .  SERIES I S .  U S I N G  ORCH.  6 .  O A T E  =IP E F F E C T I V E  92-08 4 
A 1 1  Series/Models  1 A l l  LIPP Shops 

7. P A R T  N O  A N 0  AFSC NO. 8 .  R L C L R L N C E O  P U E L I C A T I C N S  

T.0.s 2-1-111, 25-1-1.3, 42C-1-20 
10. MAUE O F  A S I C N E O  P R O J E C T  A N 0  P R O J E C T  NO. t 

METHOD CC13 

I Ultrasonic Cleaning I 
Thi s  i s  t h e  p roces s  of d i scha rg ing  energy i n  t h e  form of sound waves a t  
u l t r a s o n i c  f r equenc ie s  genera ted  by t r a n s d u c e r s  i n t o  a  c l e a n i t g  s o l u t i o n .  
T h i s  causes  a  c o n s t a n t  formation and violent: b l a s t  o r  implosicn of 
m i n i a t u r e  bubbles  which c r e a t e  a powerful sc rubbing  and c l ean ing  a c t i o n  
on t h e  s u r f a c e  of t h e  p a r t  being cleaned.  Cleaning s o l u t i o n  s e l e c t i o n  i s  
~ f  g r e a t  importance i n  o r d e r  t o  o b t a i n  t h e  d e s i r e d  c l ean ing  r e s u l t s .  

CAUTION 
1. So lven t s  w i th  f l a s h  p o i n t  tempera turee  lower than  l lo°F s h a l l  not  

be used.  
2. The c l ean ing  s o l u t i o n  s h a l l  no t  be allowed t o  exceed 17E°F. 
3. DO no t  o p e r a t e  equipment without  l i q u i d  i n  t h e  c l ean ing  t ank .  

NOTE - 
1. Waterbased d e t e r g e n t  s o l u t i o n s  and a1:kaline c l eane r s  are u s u a l l y  

more e f f e c t i v e  i f  opera ted  a t  loo0  - 140~F ' ,  bu t  can be used at room 
tempera ture .  

2 .  Hydrocarbon s o l v e n t  type c l e a n e r s  s h a l l  be  used a t  room tempera ture  
and on ly  when waterbased s o l u t i o n s  a r e  not  p r a c t i c a l .  

3 .  I f  c l ean ing  t ime exceeds 30 minutes,  a p resoak  s h a l l  be cons idered .  

STEP 1. Rack p a r t s  i n  t h e  baske t  t o  al low b e s t  d ra inage  and pxevent 
c o n t a c t  w i th  each o t h e r .  

STEP 2. Suspend p a r t ( = )  i n  c l ean ing  s o l u t i o n  a t  1 7 0 ~ ~  maximum, p reven t ing  
c o n t a c t  wi th  bottom o r  s i d e s  of t ank ,  f o r  1 5  t o  30 mir .utes  while  
apply ing  u l t r a s o n i c  energy a t  2 0  - 40 k i l o h e r t z .  

I STEP 3. Cold o r  hot  water  r i n s e  i f  r equ i r ed .  

I STEP 4. Blow d r y  wi th  f i l t e r e d  shop a i r  o r  a i r  dry. I 
STEP 5. Preserve  w i t h  co r ros ion  i n h i b i t i n g  a s  r equ i r ed .  

I - 
1- IN IT I *TOR(SICNATURE.  ORGN.  P H O N E  NO. A N 0  O A T E I  
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P R O C E S S  O R D E R  
P A G E  2 3 0 ~  31 P A C E S  

T 1. E J . . .  h u... I -I 
Cleaning  of Aerospace Accessor ies  and Compments 

T Y P E .  U O O L L .  SERIES 1 5 .  U S l k C  O R C N .  

t- A l l  Ser ies /Models  A l l  LIPP Shop11 
. 7. P A R T  NO A N D  AFSC NO. I. R L F L R E W C E O  P U B L I C A T I  a S  I S .  D A T E  RESCINOEO 

I T.0.s 2-1-111, 25-1-13, 42C-1-20 
10. N A U E  O F  ASSIGNED P R O J E C T  A N D  P R O J E C T  NO. t 

I METHOD C C U  I 
Cleaning and Conversion Coating f o r  Aluminum 

(Ma-C-5541 Class 1 A )  

T h i s  method i s  used  t o  remove o i l ,  g r e a s e ,  d i r t  and corrosior l  p roduc t s  
from aluminum and i t s  a l l o y s  and t o  provide  t h e  s u r f a c e  wi th  a chromate 
l a y e r  f o r  c o r r o s i o n  p r o t e c t i o n  and /o r  p r e p a r a t i o n  f o r  coatin17 
a p p l i c a t i o n .  

WARNING 
Temperatures above 1 4 0 ' ~  w i l l  damage t h e  convers ion  coat. .ng on 

aluminum p a r t s ,  t h e r e f o r e ,  do not  app ly  t o  p a r t s  o p e r a t i n g  arld/or exposed 
above t h i s  t empera tu re .  Aluminum p a r t s  wi th  conve r s ion  coatirlg s h a l l  no t  
be  s u b j e c t  t o  vapor  degreas ing  (Method CC2). 

I NOTE 
Some p a r t s  may j u s t  need a touch-up (b rush  a p p l i c a t i o n )  \ lhere  p a r t  

ha s  been reworked o r  metal  s u r f a c e  i s  exposed. During touch-11p 
a p p l i c a t i o n s  t h e  t r e a t e d  su r f ace  i s  r e q u i r e d  t o  be kep t  w e t  ~ r i t h  s o l u t i o n  
f o r  s u f f i c i e n t  time, u s u a l l y  1 t o  3 minutes ,  t o  produce an i : : idescent 
yel low-brassy c o l o r .  

STEP 1. Degrease p e r  Method C C 1 2 .  ( o p t i o n a l )  

1 STEP 2 .  Clean p e r  Method CC3. 

I STEP 3 .  Cold w a t e r  rinse f o r  about a minute. I 
STEP 4. Dry a b r a s i v e  b l a s t  per  Method BPI i f  r e q u i r e d .  

STEP 5. Immerse i n  conversion c o a t i n g  "Alodine 1200" so lu t io r , ,  maintained 
IAW MiL-C-81706 Class  l A ,  a t  room tempera ture  f o r  1 t.o 5 minutes .  

STEP 6 .  Hot water  r i n s e  ( 1 3 0 ~ ~  maximum) f o r  30 seconds. 

STEP 8. Blow dry w i t h  f i l t e r e d  shop a i r .  

I STEP 7 .  Cold water  r i n s e  f o r  about a minute.  I 

I 1 
AFLC 561 p.rvIous c o t ~ t o *  W I L L  o c  t t s c o .  
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j_ PROCESS ORDER 
$ ' A C E  3 O F   PAGES 

. - . 7.6. NUb.0;" - L t 

Cleaning of Aerospace Accessories and Components 1 LIP 92-08 - 
T Y P E  Y O D E L .  S E R I E S  3. U S I N G  O I C N .  6 .  D A T E  E F F E C T I V E  

All Series/Models I All LIPP Shops 
( 8 .  REF E R E W C C D  PUBLICATI  OIS 9 .  D A T E  RESCIMDED 

T.0.s 2-1-111, 25-1-13, 42C-1-20 
10. N A Y  C O F  ASSIGNED P R O J E C T  A N D  P R O J E C T  MO. t- 

1 VII. MECE3.ANICA.L CLEANING PROCEDURES: I 
A.  Abrasive Blastina Process - This is a pressure blasting process 

which utilizes a dry or wet organic/inorgar.ic abrasive grit rnadia to 
remove carbon deposits, paint and oxide scale by the high pressure impact 
of dry grit or slurry against the surface t.o be cleaned. Air pressure, 
nozzle diameter and grit size may be varied to obtain'the most effective 
cleaning and surface preparation. 

NOTE 
1. Refer to basic engine T.O. for specific blast material recommended. 
2. Do not blast steel parts in blasting c:abinets used for magnesium or 

aluminum parts. 

1 1. Mechanical Cleanina Methods 

CLEANING METHODS CORRELATION WITH TECH ORDERS, MILITARY SPECS, 
FEDERAL SPECIFICATIONS, AND OTHER 7:ECHNICA.L DATA 

. P.O. 
MAT 90-08 
Method 

SPOP - Special Process Operating Procedure 
P S - Process Solution 
SPS - Service Process Sol-ution 

(SPOP) (Process ) 
PS*, SPS'* 

G.E. 
25-F101-3-4 

SWP 

OTHER 

AFLC lP,";, 561 ,.rvtous colzlo* " I L L  or u s t D  

- - TI*TORISIGNATURE.  O R C N ,  P U O N E  NO. A N 0  DATE)  13. A P P I ~ O V A L [ S C M A T U R E .  O R C N .  P b O N E  NO. A N D  D A T E )  1 



P R O C E S S  ORDER ' A C E  2 5 0 ~  3 1 0 ~ ~ ~ ~  

11. P . C .  M b b I U L "  

C l e a n i n g  of Aerospace  A c c e s s o r i e s  and Compclnents 1 L I P  92-08 
YF Y O D E L .  SERIES 5 .  U S I N G  OFICN. 16.  D A T E  E F F E C T I V E  

A l l  S e r i e s / M o d e l s  ( A l l  LIPP Shops 
18. R E F E R E N C E D  P U B L I C A T I 0 . ( S  

I T.0.s 2-1-111, 25-1-,13, 42C-1-20 
O F  ASSIGNED P R O J E C T  A N D  P R O J E C T  NO. 

METHOD BPI 

Dry Soft G r i t  B l a s t  

T h i s  method of c l e a n i n g  i s  u t i l i z e d  when s u r f a c e  f i n i s h  and d imens ions  
c a n n o t  be  a l t e r e d  a n d  when t h e  u s e  o f  h a r d  g r i t  b l a s t ' c a n  i n d u c e  c r a c k  
d e t e c t i o n  i n t e r f e r e n c e .  

STEP 1. Degrease  p e r  Method CC2. 

STEP 2 .  Mask a l l  p a r t  numbers, c a v i t i e s ,  b e a r i n g  j o u r n a l s  and s p l i n e s .  
C a r e  must b e  t a k e n  n o t  t o  a l t e r  s n a p  d i a m e t e r s  and c r i t i c a l  
d imens ions .  

STEP 3 .  Dry s o f t  g r i t  b l a s t ,  IAW T.O. 2J-1-13 P r o c e s s  1 5 ,  u s i n g  walnut  
h u l l s ,  g round  a p r i c o t  o r  e q u a l  (MI1,-B-5634) m a i n t a i n e d  IAW T . O .  

2-1-111 SPOP 8. 

STEP 4 .  Blow w i t h  f i l t e r e d  shop a i r  t o  remove g r i t .  

' STEP 5 .  V i s u a l l y  i n s p e c t  p a r t  f o r  c l e a n l i n t 2 s s .  Repeat  s t e p  3 o n l y  where 
n e c e s s a r y .  

STEP 6 .  Remove a l l  masking and blow w i t h  f i l t e r e d  shop a i r  t c  remove a l l  
r emain ing  g r i t  m a t e r i a l  on pa r t .  

STEP 7 .  T r e a t  w i t h  c o r r o s i o n  i n h i b i t i n g  cornpound o r  o i l  a s  r e q u i r e d .  

- 
I M I T I A T O R ~ S ~ C N A T U R E ,  ORCN.  P H O N E  NO. AN 0 D A T E )  13. A P P I W V A L I S C H A T U R E .  O R G N ,  P n 5 H E  NO. AND D A T E )  

AFLC ?,";, 561 



PROCESS O R D E R  I P A G E  25  O F  '' PAGE! ,  I 
Cleaning of Aerospace Accessories  and Comp n n t s  LIP 92-08 

T Y P E .  U O O E L .  S E R I E S  5 .  U S I N G  O R C H .  6 .  D A T E  E F F E C T l v t  

t A l l  Ser ies/Models  A l l  LIPP Shops1 
, 7. P A R T  NO A N 0  AFSC NO. 10. R E F  E R E N C L O  P U B L I C A T I U 4 S  9 .  O A T €  R E S C I N O E D  

I T.0.s 2-1-111, 25-1-13, 42C-1-20 
10. MAME O F  A S I G M E D  P R O J E C T  A M 0  P R O J E C T  NO. t- 

METHOD BP2 

D r y  Aluminum Oxide Abrasive B l a s t  

STEP 1. Degrease p e r  Method CC2. 

STEP 2 .  Mask a l l  p a r t  numbers, c a v i t i e s ,  bea r ing  j o u r n a l s  a n l  s p l i n e s .  
Care must be taken  not t o  a l t e r  snap d i ame te r s  and c r i t i c a l  
dimensions. 

STEP 3.  B l a s t  p a r t  w i t h  aluminum oxide  2 2 0  g r i t  o r  f i n e r ,  I A q  T . O .  

25-1-13 P roces s  15 o r  T.0 2-1-111 SPOP 218, u s ing  a i r  p r e s s u r e  of 
30 - 55 p s i g .  

STEP 4 .  Blow wi th  f i l t e r e d  shop a i r  t o  rerrlove g r i t .  

STEP 5 .  Remove maskings and blow wi th  f i l t e r e d  shop a i r  t o  rsmove a l l  
remaining g r i t  ma te r i a l  on p a r t .  

STEP 6 .  T r e a t  w i t h  co r ros ion  i n h i b i t i n g  cclmpound o r  o i l  a s  r squ i r ed .  

- 
- ~ ~ ~ I T I A T O R I S I C N A T U R E .  ORGN.  P H O N E  NO. AND D A T E )  13. A P F ~ R O V A L I Y C U A T U R E .  O R C N .  P H O N E  NO. A N D  D A T E )  

I I 
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PROCESS O R D E R  I P A G E  2 7  O F  31 P A G E S  

i T L 1 :  11. P.G. r . b . 4 u ~ m  i 
C l e a n i n s  of Aerospace  A c c e s s o r i e s  and Components I LIP 92-08 1 

0. INS1 R U C T l  O n S  t- METHOD BP3 

- 
TZ. Y O D E L .  SERIES 

A l l  Se r iea /Mode ls  

W e t  G l a s s  B e a d s  A b r a s j - v e  B l a s t  

7. PART NO A N D  AFSC NO. 

STEP 1. Degrease  p a r t  p e r  Method CC2. ( o p t i o n a l )  

8 .  R E F E R E N C E D  P U B L I C A T I  O ( S  

STEP 2. Mask a l l  p a r t  numbers, c a v i t i e s ,  b e a r i n g  j o u r n a l s  and s p l i n e s .  
Care  must b e  t a k e n  n o t  t o  a l t e r  s n a p  d i a m e t e r s  and c r i t i c a l  
d imens ions .  

- T.0.s 2-1-111, 25-1-13, 42C-1-20 
10. N A M E  O F  ASSIGNED P R O J E C T  A N D  P R O J E C T  NO. 

STEP 3. W e t  b l a s t  u s i n g  No. 1 3  g l a s s  b e a d s  ( 2 7 0  mesh) s l u r r y ,  IAW T.O. 
25-1-13 P r o c e s s  16 o r  T.O. 2-1-111 SPOP 16 ,  m a i n t a i n e d  IAW T.O. 

2-1-111 SPS 235. 

I STEP 4 .  Blow o f f  e x c e s s  beads and b l a s t i n g  r e s i d u e  w i t h  d r y  f i l t e r e d  shop  
a i r .  

-. STEP 5. V i s u a l l y  i n s p e c t  p a r t  f o r  comple te  c l e a n l i n e s s .  Repeat  s t e p s  3 i f  1 

' STEP 7. Blow d r y  w i t h  f i l t e r e d  shop  a i r .  

1 

STEP 8. P r e s e r v e  w i t h  c o r r o s i o n  i n h i b i t o r  compound o r  o i l  a s  r e q u i r e d .  

n e c e s s a r y .  

STEP 6. Remove a l l  maskings and p r e s s u r e  winter r i n s e  t o  remove a l l  
r e m a i n i n g  g r i t  m a t e r i a l .  

I 
AFLC: ,:0,";, 561 P.~VIOUL C D I I I O ~  WILL  s c  11510.  

1 

- 
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I P R O C E S S  ORDER I "  PAGE^^ O F  31  PAGE^ I 
Cleaning of Aerospace Accessories and Components - 

I Y F t E .  U O O E L .  SERIES 1 5 .  U S I N G  O R C N  

All Series/Models ( All LIPP Shop3 1 
0 .  R E F E R E N C E D  P U B L l C A T l C N S  

T.0.s 2-1-111, 25-1-13, 42C-1-20 
A N 0  P R O J E C T  NO. 

METHOD BP4 

I D r y  Glass Beads Abrasive Blast I 
STEP 1. Degrease part per Method CC2. (opt.iona1) 

STEP 2.. Mask all part numbers, cavities, bearing journals ani splines. 
Care must be taken not to alter snap diameters and critical 
dimensions. 

STEP 3. Dry blast using No. 1 3  glass beads (270 mesh), IAW T.O. 25-1-13 
Process 15 or T.O. 2 - 1 - 1 1 1  SPOP 17. 

STEP 4. Blow off excess beads and blasting residue with dry filtered shop 
air. 

, STEP 5. Visually inspect part for complete cleanliness. Repeat steps 3 if 

-1 
necessary. 

STEP 6. Remove all maskings and blow with dry filtered shop air to remove 
all remaining grit material. 

I - 
- I ~ I T I A T O R I S I G N A T U R E .  O R C N ,  P H O N E  NO. AND D A T E )  13. A P P R O V A L L S G N A T U R E .  O R C N .  P  I O N E  NO. A N D  D A T E )  



PROCESS ORDER 

Cleaning of Aerospace Accessories and Components I LIP 92-08 - 
I Y P I . .  Y O D E L .  SERIES 5 .  U S I N G  OT(CN. 6. D A T E  E F F E C T I V E  

All SeriesjModels I All LIPP Shops 1 
a. R E F E R E N C E D  P U E L l C A T l O 4 S  9 .  D A T E  R E S C I N O E D  

I T.0.s 2-1-111, 25-1-13, 42C-1-20 
10. N A M E  O F  ASSIGNED P R O J E C T  A N 0  P R O J E C T  NO. t- i 

B. Vibratory Cleanina/Finishins Process - This method of cleaning is 
a combination of mechanical and surface conditioning operatiol in which a 
mixture of parts, abrasive chips (rocks) of predetermine shap2-size and a 
cleaning/washing solution are placed in a vibratory machine. Chis 
combined operation results in a rotating- abrasive cleaning a:tion that 
removes surface contaminants, smooth edges/radius and provide3 a lustrous 
finish to the part. Proper media (size, sha.pe and composition) and 
cleaning solution have to be carefully selected for eath application 
(part configuration and base metal). 

CLEANING METHODS CORRELATION WITH TECH ORDERS, MILITAXY SPECS, 
FEDERAL SPECIFICATIONS, AND OTHER TECHNICAL DATA 

P.O. T.O. 2-1-111 T.O. 25-1-13 G.E. 
. MAT 90-08 (SPOP) (Process ) 25-F101-3-4 
Method SWP 

- 
. . W1 7 3 1 2 0 00520 

- 
L I N ~ T I * T O R ( S ~ G N A T Y R E .  O R C N .  P H O N E  NO. A N 0  O A T E I  13. A P P R O V A L [ S I G N A T U R E .  ORGN.  P )  O N E  NO. A N 0  D A T E )  
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P R O C E S S  ORDER 
P A G E  20 O F  ~ ~ D A G E S  

T 1 T l . E .  

C l e a n i n g  o f  Aerospace  A c c e s s o r i e s  and Components LIP 92-03 - 
T Y F ' E .  U O D L L .  S E R I E S  6. O * T E  E F F E C T I V E  

A l l  S e r i e s / X o d e l s  A l l  LIPP S h o ~ s  
7. P A F I T  N O  A N D  A F S C  NO.  I- ( 0 .  R E F E R E N C E 0  P U B L I C A T I W S  9 .  D A T E  R E S C I N O E O  

T.0.s 2-1-111, 2J- i -13,  42C-1-20 
10. N A M E  O F  A S f l G N E D  P R O J E C T  A N 0  P R O J E C T  NO.  t 

vibratory C l e a n i n g / l ? i n i s h i n g  

1. P a r t s  w i l l  n o t  be p r o c e s s e d  by t h i s  method u n l e s s  it can be  
v i s u a l l y  i n s p e c t e d  f o r  jammed media. 

I 

2 .  C l e a n i n g  time f o r  aluminum s h a l l  n o t  exceed  30  minut t : s ,  45 m i n u t e s  
f o r  magnesium. 

3.  Aluminum o x i d e  media s h a l l  b e  used on steel  p a r t s ,  q r . a r t s  media 
on t i t a n i u m  p a r t s .  

-* I STEP 1. Degrease  p a r t s  p e r  Method CC2. ( o p t i o n a l )  

.STEP 2 .  Turn on v i b r a t o r y  machine c o n t a i n i n g  a b r a s i v e  rock  r ~ e d i a  and 
c l e a n i n g  s o l u t i o n ,  m a i n t a i n e d  IAW T.O. 25-1-13 Proctiss 20  
p a r a g r a p h  2 - l S l a ( 3 )  f o r  s teel  and p a r a g r a p h  2-151b(: ) f o r  
a luminum/ t i t an ium,  o r  T.O. 2-1-111 SPOP 731. 

STEP 3 .  Load p a r t s  i n t o  t h e  v i b r a t i n g  bowl one a t  a t i m e  wi1.h 15 s e c o n d s  
intervals.  

I STEP 4 .  C lean  p a r t s  f o r  no l o n g e r  t h a n  two hours .  

STEP 5 .  F l u s h  bowl w i t h  c l e a n  w a t e r  u n t i l  it r u n s  c l e a r  a n d , o r  remove 
p a r t s  and p r e s s u r e  w a t e r  r i n s e .  

STEP 6 .  Remove p a r t s  and i n s p e c t  f o r  c l e a n l i n e s s .  I f  requir t id ,  w e t  
a b r a s i v e  b l a s t  p e r  Method BP3 any p a r t  n o t  adequate1.y c l e a n e d .  

STEP 7 .  Blow d r y  w i t h  f i l t e r e d  shop a i r ,  t h e n  t r ea t  w i t h  c o ~ ' r o s i o n  
i n h i b i t i n g  compound o r  o i l  a s  r e q u i r e d .  



- 
PROCESS O R D E R  7, 3 1  O F  J ~ P A G E S  ! - ... . . 7 . C .  n U * o r -  

5 L c. 

C l e a n i n g  of Aerospace A c c e s s o r i e s  and Components LIP 92-08 

. 'IPf. Y O D E L .  SERIES 6. D A T E  E F F E C T I V E  

A l l  S e r i e s / M o d e l s  A l l  LIPP Shope 
10. R E F  E R L N C L O  P U B L I C A T 1  - 5  9. D A T E  R E S C I N O E D  

T.O.8 2-1-111, 25-1-13, 42C-1-20 
OF ASSIGNED P R O J E C T  A N 0  P R O J E C T  NO. i 

V I I I .  DISPOSAL OF SPENT SOLUTIONS/CHEMICAL WASTE: Spen t  chemical  c l e a n i n g  
s o l u t i o n s  w i l l  b e  d i s p o s e d  of i n  accordancts w i t h  i n s t r u c t i o n s  p r o v i d e d  i n  
OC-ALC TAFBR 19-5 a n d / o r  any a p p l i c a b l e  LI!? o p e r a t i n g  i n s t r u c t i o n s .  
P e t r o l e u m  o i l s  and s o l v e n t s  must be segreginted IAW OC-ALC TAEBR 19-4 i n  
o r d e r  t o  r e t a i n  i t s  d i s p o s a l  va lue .  

IX. COORDINATION: 

J ' .  7 - 
LIP 

I LIPE i/ 

- 
-- I ~ I T I A T O R I S I G N A T U R E .  ORGN.  P H O N E  NO. A N 0  DATE1 13. APPROVAL(SIGC(ATURE.  O R C N .  P l l O N E  NO. A N 0  D A T E )  



TRC CLIEANING 
SUMMAI3.Y SHEET 

COMMODITY GROUP: Engine Fuel Accessories 

PARTS AVG. SIZE 
( L ' x  W'x HI) 

Manifolds 3.0 x 1.5 x 1.0 
Nozzles/Supports 0.3 x 0.3 x 0.3 
Spraybars 1.5 x 0.2 x 0.2 
Pumps 2.0 x 1.0 x 1.0 

AVG . WE [GHT 
(lbs 1 

NO. /YR 

CLEANING METHODS: CC1, CC3, CC4, CC5, CC9, CC13, BP:?, BP4 

DPSH/YR : 7,6 80 PEs: 4 SOURCE: J. Tray:.or/LIPPCD/67556 

TOTAL EQUIPMENT COST: $1,930,880 SOURCES CA/CRL 
MFR 

INDUSTRIAL WASTEWATER GENERATION: Present - 1,060,:!00 gal/yr 
Future - 1,500,000 gal/yr 



SDP p06r m m ~ ~  SIZE l?~aazs DES~UP~ICN CHEMICAL O=MWGITICN 
m. (L'X W' x HI 1 (spec, P/N, ref., etc-1 

I. L I P E  ( E i d  Manifold, Nozzle & IwRKLmD: - TF30 fuel nozzles, speed servo levers, main & A/B fuel pumps 
EWp -ria) - J57/TF33 fuel mnifolds/nozzles 

Bldg. 3001 - F l l O  fuel rmnifolds/sprayhrs/pqs, IGV & VSG actuators 

LI  PPCC 
LI PPCC 
LI  PPCC 
LI PPCC 
LI PPCC 
LI PPCC 
LI  PPCC 
LI PPCC 
LIPPCC 
LIPPCC 
LIPPCC 
LI PPCC 
LI  PPCC 
LI  PPCC 
LI PPCC 
LIPPCC 
LI  PPCC 
LI  PPCC 
LIPPCC - .-..-,-.- 
U I K C L L  

LI  PPCC 
LIPPCC 

OC-4137 2 .0  X 1 . 5  X 1 . 2  
OC-4133 2 . 0  x 1 . 5  X 1 . 2  
CC-4136 2 . 0  x 1 . 5  x 1 . 2  
K - 4 1 3 9  2 . 0  X 7.5 X 1 . 2  
OC-4134 2 . 0  X 1 . 5  X 1 . 2  
OC-4135 2 . 0  x 1 . 5  X 1 . 2  
OC-1060 3 . 0  x 3 . 0  x 1 . 5  
Sink 5 . 0  x 5 . 0  x 1.1 
Reservoir 5 . 0  x 1 3  x 6 . 0  
OC-7741 4 . 0  x 4 . 0  X 4 . 0  
OC-7741 4 . 0 ~ 4 . 0 ~ 4 . 0  
02-7741 4 . 0  x 4 . 0  x 4 . 0  
OC-7741 4 . 0  x 4 . 0  x 4 . 0  
Reservoir 5 . 0  x 1 3  x 6 . 0  
OC-7739 4 . 0  x 4 . 0  x 4 . 0  
OC-7739 4 . 0  x 4 . 0  x 4 . 0  
m - 7 7 3 9  4 . 0  x 4 . 0  x 4 . 0  
02-7739 4 . 0 x 4 . 0 x 4 . 0  
OC-7740 4 . 0  x 4 . 0  x 4 . 0  -,-. ,. a , .  . -  . - 
m- / / X U  I . U  A l . U  A 2 . U  

OC-7740 4 . 0 ~ 4 . 0 x 4 . 0  
OC-2848 4 . 3  x 4 . 3  x 0 . 8  

Alkaline Rust Remver 
Spray/Dip Rinse 
Them1 Dryer 
A1  ka l  ine Rust  Remver 
Spray/Di p Rinse 
Them1 Dryer 
Pressure Spray Washer 
Wash/Rinse 
Penranganate Reservoir 
Alkaline Penmnganate 
Alkaline Pemganate  
Alkaline Pemganate  
Alkaline Penmnganate 
Alkaline Reservoir 
Alkaline Rust Remver 
Alkaline Rust Remver 
Alkaline Rust Remxrer 
Alkaline Rust Remver 
Spray Rinse - - .  
~ p ~ a y  IUIWC 

Spray Rinse 
Degreaser, Flush Stand 

Cee Bee J-84L 
Water 
Ai r 
Cee Bee J -84L 
Water 
Air 
Fremunt 776; 2 - 6  oz/gal 
Tap Water 
Cee Bee J-88L 
Cee Bee J-88L 
Cee Bee J -88L 
Cee Bee J-88L 
Cee Bee J-88L 
Cee Bee J-84L 
Cee Bee J-84L 
Cee Bee J -84L 
Cee Bee J-84L 
Cee Bee J-84L 
Water/Air/Steam 
r r  . Ir . /-, 
v v a L c L  / 1 0 ~ c a - 1 1 1  

Water/Air/Steam 
PD680 Type I1 

NOTE 1. These process tanks are part of an Automated Engine Manifold Cleaning System 
that has been operational since the 2nd Q t r  FY91. This new system includes: 
a permuganate rejuvenation system for hazardous waste minimization, a fumes . . -wet sci-dhr rediize air eiiussiw~~s, dd a w a t e r  fq rirlse i r l  edcii wdsh Lark 
to reduce dragout and chemical loading into the IWrP. 

POC: Carlos ~azario/LIPEB/67246/L1~K.~~~ 





Stock No. 

Toral Order: 5 3 6  

Records printed: 55 

Z:.:is=lng Z r d f : r s  3y 3RG C Z ~ ?  . . :ear Lo D a r s  O r 5 e r  Totals 
Prinisd: 11/32/94 09:23 

Noun 

SODIUM HYDROXIDE: 
ISOPROPYL ALCOHOL 
POTASSIUM PERMAIJGANATE 
MAGNETIC INSPECYION COMPO 
REMOVER, A-Lk~clll~' P ~ ~ M E  
ALKALINE RUST REMOVER 
ADDITIVE 
DETERGENT 
SEALANT 
ADHESIVE, EPOWELD 
OIL 
LUBRICANT 
GREASE AIRCRAFT 

Pace - 1 



7 .  Industrial Yaste Lift Station 

f l l d g  . 3001/S-35 F l w  Rate ( g p )  : 

Applicable PrPQlct im S h p a :  LIP= - Acctsmrics S/U #I 

a. Alkalrne Rust Stripper 6850P029484F No 

- sodlum hydroxide 15-25twt CEE BEE J84L (15001 

- wettlng, sequestring MIL-C-14460 

6 chelating agents V P e  1 

(1 tank; 1,500 gal.cap.) 

b. Alkallne Permanganate 6850P033984F 

- sodium hydroxide 5-15twt CEE BEE J88L 

- K permanganate 2-5%wt 
(1 tank; 1,500 gal.cap.) 

c. Water Rinse Tanks (31  

(used after the above two operations) 

a. Water Rznse Sink 

-. e. Fume Scrubber 

(located on roof 

4 f .  Pressure Spray Washer 

- Detergent wash cycle 7930P776 

- -  3.75 wtt sodlum silicate FREMOKT 776 

- Water Rinse Cycle 

g. Ulcrasonlc Aqueous Cleaner 6850P029484F 

- sodium hydroxide 15-25twt CEE BEE J84L 

- wetting, sequestrrng MiL-C-14460 

h chelatxng agents M e  1 

( 2  tanks; 30 gal.cap. each) 

h. Water R m s e  Tanks (21 

(used after above operation) 

Total 

Yes 

Yes 

Yes 

Yes 

Yes 

- ~ m P Y 9 5  

(gal/yr) iga /yr) 

c I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Yes 1,000,000 1 
I 
I 
I 
I 

5,200 1, 1.500 000 

I 
I 
I 

5.000 1 
I 

50.000 1 
I 
I 
I 
I 
I 
I 
I 

c I 

1. The new Automated Engrne Marufold & Nozzle Cleanlng System has been desrqned to 

reduce the hydraulic and chemcal loadlng to the Ih'TP. The permanganate cleanlng 

solutlon 1s re)uvenated by electrolysis and low temperature f~ltratlon, therefore, 

mznlmzlng the generation of hazardous waste. ECD: Completed 

POC: Carlos ~ a z a r l o / i 1 ~ ~ ~ / 6 7 2 4 6 / W S m . S S F  
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( G 0 3 0 0 5 - 2 )  
C A T € :  1 0 / 2 1 / 9 4  T I M E :  0 6 : 2 9 : ? 7  
1bPE O A T i :  1 0 / 2 5 / 9 4  
F Y  35 SOR - OC A S  OF: 1 0 / 2 1 / 5 4  

.... .--..-..- r r  . - - . a .  * l . D  . P C .  r n  n C " " r 0  
P l U R U U Z P C R l  ur 1 I C I I ;  i Y U J L C l  I U  n - 8  

M l I N T E N P N C E  P K O J E C T I O K ( S )  WORKSHEET 

PSEUCC EE € 1  SN MLSTER COKT2CL J  NOUN CONM 
CODE I 1  GPSH I N  A C I U L L  NL'HeEE @ PC T  

1 2 1  QUARTER 2ND 'JUAQTER 3RC QUARTER 4 T H  QUARTER F I S C I L  T C T I L  
C R G E N I l l T I O h  ~ C ~ I F I C A T I O h  F L O J  I H  9 7 1  2 4 4  S T 1  2 4 4  U k  I T  S U N I T S  U N I T S  U N I T S  U N I T S  

C3DE SD CPSH STCCK hUY2!R Day' dLC 92C. & U P  5 7 1 2 4 4  0 7 1  2 4 1  9 7 1  2 4 4  $ 7 1  2 4 4  9 7 1  2 4 6  

i 2  CUKN X 10 .7  2 S 1 5 C l l 4 E 0 5 5 ? J F  SIC??& FUELPU:.lF 3 R 1 2 2 0  2  0  6. 0  7  2  7 

I 0  2  0  0  0  0  0  0  0  
;4TPC9 T  1 0 . 5  A Z S 1 5 0 1 1 4 8 C 5 6 3 J F  3  CC 0  2  0  0  

OUT R  1  L 7 I 0  2  0  2  0  6  2  
P  0  0  0 0  0  0  0  0  0  9 

E L  OUMN X 6.9 2 9 1 5 C 1 1 4 ! 0 6 6 E J F  9 1 C 3 0 1  FUELKCLZ 1 2  R 4 7  4 2 2  6  7 4 2 2  6 4  4 2 2  6 1  4 2 2  2  3 9  I t 8 9  
I 0  r, 7  0  0  0  0  0  5  0  t 7  

I.iTFC9 T  6 .9  A 2 5 1 5 0 1 1 4 8 0 6 6 E J F  3  CC 0 2 8 5  0  0  
G U T  R 5  9 4 2 2  5  2  4 2 2  6 7  4 2 2  5 8  4 2 2  2 3 5  1 6 e 3  

P  0  1 2  0  0  0  0  9 0  0  1 2  

D X L U  X 7.5 i 9 1 5 C 1 1 4 8 0 6 6 E C A  7 1 1 8 7 A  NOILFUEL 0  R  6  I. 0  6  4  0  t 4  0  6  4  0  2 5 6  I) 

I 0  0  0  0  0  0  0  0  0  0 
MTFC9 7  4.8 A  2 5 1 5 0 1 i 4 9 3 6 5 3 C A  1 4  CC 5 0  0 0  0  

C U T  2 9 6 .  0  5  t 0  7  2  0  5  6 0  2 6 0  'I 
P  0  0  0  0 0  0  0  0  0  3 

C X W M  e.4 Z j l j C 1 1 4 E 0 f 6 e C 7  2 7 1 4 9 A  N C l L i U E L  0  R 
T 

C!TPC9 T 4 . 8  A 2 i 1 5 0 1 1 L 5 0 6 6 3 C R  1 6  CC 0 1 0  0  
JL'T 2 

P 

:A OJ9M X 1 2 . 3  2 9 1 5 0 1 1 6 0 5 5 0 i a V  5 0 1 4 0 A  MAIKPUMP 0  R  

::: C U  T C  18.2 i S 1 5 0 1 1 9 C 3 2 4 2 P N  9 l G a 5 A  N3ZZLE 5  R 0  1 3  0  3 6  0  3  5  0  3 6 0  1 2 1  

I 0  3 6  0  0  0  0  0 0  0  ? 6 
U T D ~ O  T a > r > c ~ c n ~ ~ a n c > ~ > c ~  2 r r  n L A  n  n  

F 2 5 1 5 0 1 2 0 2 t 4 3 2 F N  OUT R  0  2  3 0  3 6  0 3 6  0 3 5 0  1 ? 1  
P  0  0  0  0  0  0  0  0  0  0  

OUT R 3  4 9  2  4  9  3  4  7 3  9 8 11 2 3 3  
P  4 3 0  0  0  0  0  0 0  4  3 3 

E A  DUUQ 1.1 2 5 1 5 C 1 1 9 1 8 3 J t P R  5 5 5 3 9 A  S P R b Y 3 A k  2 3  R @ 0  0  0  0  0  0  0  0  3 
0 0 0 0 0 0 0 0 !! 

K T F C S  T 1.1 A 2 5 1 5 0 1 1 9 1 e 3 9 6 ~ a  3  c c  o 2 3  o o 
3 C T  R  0  0  0  0  0  0  0  0  0  3 

P  'J 0  C 0  0  0 0  0  0  0 
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( G 0 3 0 0 5 - 2 )  
O a i E i  i 3 , . i i , . ; 4  -...-. - . . . . A .  3 -  

1 4 n c .  u o . > ~ . - ,  

TAPE C4TE:  1 0 / 2 0 / 9 4  
i Y  9 5  SCR - OC A5 OF:  1 0 / 2 1 / 5 4  

E(AhAGi l !ENI  OF ITE l4C SUBJECT TO R E P A I R  
MCINTENalJCE P P O J E C T I O N C S )  LORKSHEET 

PSEUCG EE € 1  SN M I S T E R  COhTRGL J NOUN CONM 
CODE 11 G F S H  I N  ACTUAL NUMBER I! PC T  

1 5 1  QUARTER ZNCJ OUARTE2 3RD QUAXTER 
O R G A N I Z A T I O N  M O D I F I C A T I O h  FLOW I M  9 7 1  2 4 L  5 7 1  2 4 4  U h I T S  1 N I T s  U N I T S  

CCOE 5 3  OPSH STGCK LUCCZR OLYS # L C  Ol4C AUF 5 7 1  24 4  9 7 1  2 4 4  $ 1 1  2 4 4  

4 T H  PUARTER 
U N I T S  

9 7 1  2 4 4  

F I S C C L  TOTAL 
U h I T S  

9 7 1  2  r c  

0  .. 3 0  2  0 C X W 1.1 1 . 0  2 5 1 5 C 1 2 3 6 3 5 6 1 C R  5 7 5 5 2 1  NBIt iPUI4F 0  R L 

I 0  1 0  0  0  0  
H T F C 9  T  1 4 . 0  A  2 5 1 5 0 1 2 3 5 3 5 8 1 C R  4  CC 0  1 0  0  

CUT R 0  2  0  2  0  2  
P  0  0  0  0  0  0  

OUTC 9.5 2 9 1 5 C 1 2 3 C e 3 1 ? F h  4 1 C 8 7 A  NOZZLE 5 F; 0  6 2  C  9  7 0  0 7  
I 0  2  B  0  0  0  0  

MTPC9 7 5.6 A Z 5 1 5 0 1 2 3 6 E 3 1 3 C N  1 3  C C  0 6 3  0  0  
F 2 9 1 5 0 1 5 2 2 9 9 0 7 F N  OUT R 0  9 7  0 9 7  0  5  7  
F  2 5 1 5 0 1 3 2 6 1 4 1 1 F N  P 0 0  0  0  0  0  

CUTC 5.6 i 5 1 5 C 1 2 3 C a ? 1 4 P N  5 4 ? 1 3 a  NOZZLE 5 R 0 0  0  0  0  0  
I 0  0  0  0  0  0  

Y T F C J  T 5 .6  A 2 5 1 5 0 1 2 3 6 e 3 1 4 F N  1 2  C C  0 5 0  0  
OUT R  0  5 0  0  0  0  

P  0  0  0  0  0  G 

EA CUUG X  3.6 2 5 1 5 C 1 2 6 C 5 9 2 5 P R  3 3 5 0 3 A  SPRIYBAE 4 6  !4 3 1 5 0  4 1  a 0  4  1 8 0  
i 0 1 U 1 0 li U U 

H T P C 9  T  1 . 3  A 2 9 1 5 0 1 2 6 6 5 9 2 5 F R  3  f C  0  1 2 0  0  0  
OUT R 4  1 8 0  3  1 8 0  4  I eit 

P  0  3  3  0  0  0  0  

SXLW X  20 .1  2 5 1 5 C 1 2 7 3 9 4 6 4 C I  211-80A AUGPUYP 0  R 3 0  3  0  3 0  
I 0  0  C 0  0 0  

.XTFC9 7  2 0 . 0  A Z S 1 5 0 1 2 7 3 8 4 8 4 C A  6  CC 0  0  0  0 
OUT R 5  0 3 0  4  il 

? 0 0  0  0  0  0  

CXUM 2 0 . 1  2 5 1 5 C l 2 7 ? d 4 8 c C R  5 6 ? 5 4 A  PUMPBUG 0  R  0  4  0  4  0  5  
I 0  1 0  0  0  0  

MTPC9 T  2 0 . 0  A  2 5 1 5 0 1 2 1 3 E 4 9 4 C R  6  CC 0 0  0  0  
F  2 5 1 5 0 1 1 9 2 C 8 4 6 C R  OUT R 0  4  C 4  0  5 

P  0  1 0  0 0  0  

E n  CUUQ X 2 6 . 5  2 9 1 5 C 1 3 0 5 7 9 a 5 P R  7 4 5 4 1 A  FUEL PMP 0  R 7  11 9  1 1  9 11 
I 0  4  0 0  0  0  

x T P C 9  T  20 .0  A Z S 1 5 0 1 3 0 9 7 8 9 9 F R  4  CC 0 4 0  0  
F  2 5 1 5 0 1 1 9 1 1 3 9 6 F R  CUT R  8 11 7  1 1  9  1 1  
F  2 5 1 5 0 1 2 3 6 3 5 8 1 F R  P  0  0  0  0  0  0  
F  2 5 1 5 0 1 2 3 6 ? 5 8 2 F 2  
F 2 5 1 5 0 1 2 5 1 4 4 5 2 F R  



( G O 3 0 0 5 - 2 )  
0 n T i :  1 0 / 2 1 / 5 4  T I M E :  0 9 : 5 9 : 3 1  
?! .OF !ATE' ! C l t " / 9 4  
F i  9 5  SCR - OC AS OF:  1 6 / 2 1 / 5 4  

HAhdCEPENT OF I I E Y S  SUIJECT TO R E P A I R  
M t I N T E N A v C E  P F O J E C T I O & ( S )  kORKSHEET 

PAL: 2 7 1  

?SEUCO EE E l  SN MPSTER COhTQCL J NOUN. CDNM 
CODE I 1  CPSH I N  ACTUAL NUMSEP D PC 1 

1 5 1  QUAQTER 2NO QUARTER 3RD QUARTER 4 T H  QUARTER F I S C I L  T O l A L  
O R C A N I Z A T I O K  K D D I F I C A T I O h  ;LOU I M  971  2 4 4  9 7 1  2 4 4  U k I T S  U N I T S  U t l I  T S U N I T S  U t i I T S  

CODE SO OFSH S l G C K  hUKBER DbYS b L C  OUG AUF 5 7  1  2 4 4  0 7 1  2 4 4  9 7 1  2 4 4  9 7 1  2 4 4  9 7 1  2 6 4  

t i  tUE:N X 21 .5  ; 9 1 5 0 1 3 1 3 5 2 9 2 J F  7 3 5 4 9 4  FUELPUAF 0  R  1 9  1  6 ' 1 5  1 6 4  2  5 
I 0  3  0  0  0  0  0  0  0  3  

H T ? C 9  T  2 0 . 0  A  2 S 1 5 0 1 3 1 3 5 2 9 2 J F  5 CC 0  3  0 0  
F  Z S 1 5 0 1 1 9 9 5 2 5 5 J F  OUT R 1 9  1 6 1 5  1 6 4  2  5 
F  2 5 1 5 0 1 2 2 4 5 7 1 2 J F  P 0  0  0  0  0  0 0  0  0  0  

:::€A DUMN X 3.1 2 9 1 5 0 1 3 5 1  1 0 2 S J F  4 9 5 4 4 1  FUELNOZZ 1 3  R  0  1 4 3 2  1 9 4 4  1 7 8 8  1 6 9 4  3 3 e 5 9  
I 2  e 3 3  5 o o o o o o 2  8  3 3 5  

MTPC9 T  2.3 A  2 9 1 5 0 1 2 0 3 0 1 6 2 J F  3  CC 0  3 9 3  0  0  
F  2 5 1 5 0 1 1 4 7 1 8 9 2 J F  CUT R 1  1 0 0 9  1  9 4 4  1 8 1 4  1 7 3 4  4  3 5 0 1  

P  2  8 2 0  4  0  0  0  0  0  0  2  8  2 6 4  

E A  CUUQ x 20 .1  2 9 1 S C 1 3 5 4 8 3 3 2 F R  3 2 C 2 2 A F U E L  PHF 0  R  1  1 2  2  1 5  2  1 5  1 1 4  6  5 6 
I 0  1 2  0  0  0  0  0  0  0  ! ? 

MTPC9 T  2 0 . 0  A 2 5 1 5 0 1 3 5 4 8 3 3 3 F R  6  CC 0 1 5  0  0  
F 2 9 1 5 0 1 1 9 2 G 9 4 6 F 2  OUT 2  1 1 2  1 1 5  2  1 5  1 1 4  5  5 6 
F 2 5 1 5 0 1 2 7 3 E 4 e 4 F R  P  0  2  0  0  0  0  0  0  0  

EL D K R E  X 1 2 . 6  4 3 2 0 @ 0 0 5 6 1 0 1 ? R V  9 3 C 4 1 C P U M c  FUE 0 9 0 0 0  0  0  0  0  1 0 1  
I 0  0  0  0  0  0  0  0  0  

..-7c.-. 7 . . * , , , . * n n n . - ,  . n .  . - , a  
l O l , L l  1 & I . ,  8 .  9 - L " W U " J O . " I > C .  7 r r  , L L  . " n "  

V W J  

OUT R 0  0  0  0  0  0  0  1 0  1  
P  0  0  0  0  0  0  0  0  0  9 

:::EA OKRE X 11.1 4 3 2 0 C O 8 9 1 3 6 2 4 R V  9 3 C Z l A  PUMF FUE 0  R 1 5 0  0  0  0  0  0 1 S 
I 2  5  0  0  0  0  'I 0  L 5 

H T F C 9  T  5.3 A 4 3 2 0 0 C a 3 1 3 6 2 4 9 V  Z C C  0 S 0  0  
F 4 ? 2 0 J O t 0 8 0 3 4 S ; V  JUT R C 5 1 3 0  0  C 0  1 3 

F  i 3 2 0 J C 6 6 6 7 2 9 3 2 V  r 2  0  0  0  0  0  0  0  2  3 
F 4 1 2 0 0 C S 7 4 7 5 2 5 K V  

€ A  CKkA X 1 5 . 3  4 3 2 0 C G S 3 3 ? 5 1 7 R U  3 7 1 7 8 6  PUMP FUE J R 0 0  0  0  0  0  0  0 0  9 
I 9 0 0 0  0  0  0  c 0  I 

PI IPLY 1 Y.k !  P 4 I Z O O C U 6 4 t l 1 4 F t i  2 C C  0  0  0  0  
i 4 3 2 0 0 C 7 7 J F 7 7 5 E U  OVT R G 0  0  0  0  0  0  0  0  0  
F  4 2 2 J J 0 7 3 4 1 3 9 2 R U  P  0  0  0  0 0  0  0  0  0  3 

E Q  OKRA X 2 5 . 6  4 3 2 0 C J ? 9 3 2 5 1 7 2 V  3 7 1 5 0 4  PUNF 4 1  3 2 0  0  0  0  0  0 0  0  0  0 
I 0 0 a - 0  0  0  0  0  0 J 

MTFC9 T 22.5 1 4 2 2 0 3 C 6 9 3 2 5 1 7 F U  4 CC 0 0  3 C 

3UT 2 0 0  0  0  0  0  0  0  0  I 
P n o 0 o o o o o o 3 

i P  CKQE X 5 . d  4 ? 2 0 0 0 ? 1 7 1 1 3 E i E V  5YC36A PUHF FUE O R 0  1 0  C 1 2  0  1 2  0  1 2  0  L 4 

I 0  1 0  0 0 0  0  0 .  G 0  1 1  
FiTFC9 1 6 . 7  A 4 !200C9171093 :V  i CC 0  S 0  0  

F  4 ? 2 0 0 0 9 6 2 1 2 7 5 E V  CUT R C 1 0  0 1 2  0  1 2  0 1 2  3 L 5 
P 0  S 9 0  0  0  0  0  0  s 



ENGINE MANIFOLD CLEANING SYSTEM DEPR.ECIATION COSTS 

DMIF COSTS 

Robot $250,000 
Tanks $650,000 

Straight Line Depreciation 

(Equipment Cost - Salvage Value)/Useful Life 

Equipment Activation Date: 11 Feb 91 

- Period of Operation: 3 yrs 9 months 

- Cumulative Depreciation: $334,125 

- Monthly Depreciation: $7,425 
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TRC CLEANING 
SUMMARY SHEET 

COMMODITY GROUP: Heat Exchangers and Oil Tanks 

PARTS AVG. SIZE 
(L'x W1x HI) 

Oil Coolers 1.5 x 0.7 x 0.7 
Heat Exchangers 3.0 x 2.0 x 2.0 
Oil Tanks 2.5 x 1.5 x 0.8 

AVG . WT 
( 111s) 

NO. /YR 

CLEANING METHODS: CC1, CC2, CC3, CC8, CC9, CC14, BP:L 

DPSH/YR: 2,000 PEs: 1 (WG-3872-05) SOURCE: G. :teed/LIPPM/63785 

TOTAL EQUIPMENT COST: $178,167 SOURCES: CA/CRL 

INDUSTRIAL WASTEWATER GENERATION: F'resent - 1,207, I00 gal/yr 
Future - 500, I00 gal/yr 
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7 a H , k  f h C , * 7  c J ( r T  - _ _ 
=,.,~sz::z C r u t r s  9y 0x3 :ass 

, 300 I - J = - -  _-,- --  _, 3at2 O r d e r  Tatals 
T r l x ~ ? S :  11/02/94 09:31 

Stock No. Noun 

LAST-A-FOAM LIQUID 
CRESYLIC ACID 
METHYL ETHYL KETONE 
ORTHODICHLOROBEXZENE 
ALCOHOL, ISOPROPVL, TECHN 
POTASSIUM HYDROX.IDE 
TETRACHLOROETHYL,ENE=PERC 
CALIBRATING FLUID 
C m O N  REMOVING COMPOUND 
SOLVENT -BULK 
PRESSURE CLEANER 
DETERGENT 
CLEANER 
PAINT 
PAINT-NOT ALLOWED ON TAFB 
PAINT 
PRIMER COATING 
THINNER 
THINNER 
THINNER 
PAINT - 0BSOL:ZTE NUMBER 
EN-AMEL 
PAINT 
PAINT 
PAINT 
PAINT 
THINNER- -0BSOLE'TE DO NOT 
ENAMEL 
AL PIGMENT - NUMBER OBS 
PAINT 
PAINT 
PAINT 
EPOXY PRIMER 
ONE - COAT POLYURETHANE TOP 
POLYURETHANE PAINT 
CORROSION PREVENTIVE 
SEALING COMPOUPjD 
MOLD RELEASE 
S EAIANT 
SEALANT 
ABRASIVE RESISTANT 
ADHESIVE , EPOXY 
ADHESIVE 
ADHESIVE 
.XDHES IVE 
.rnHES IVE 
.ADHES IVE 
LUaRIC\TING OIL, A/C TURB 
FLUID 
LAST-A- FORM LIQUID 

UI - 
KT 
DR 
GL 
DR 
GL 
DR 
DR 
DR 
DR 
GL 
E A 
BX 
CN 
P'I 

Page 1 



2. b d u s u ~ a l  Waste lift Station #38 

B l d g .  3001/Ba-49.4 F l w  Rate (gpn) : 

Applicable Pmductiao Sbcrp(s)  : LIP- - llmk & Cooler Shop S m  1 5  

a. Carbon Remover Compound 6850002854321 

- o-dichlorobenzene 50-601 vol MiL-C-25107 

- cresyllc acid 20-25t vol 
- alkaline base water seal 

( 2  ea. 775 gal. tanks) 

b. Steam-Water Pressure Flush/Rinse 

(performed after above operatron) 

c.  Vapor Degreaser Coollng Water 6810010993435 

(1 unlt, 7-8 gpm ) PCE 

d. !;team Condensate 

e. I'alnt Waterfall Booth 

f. 'rest Stand Cooling Water (2 ea) 

- g. Test Stand Coollng Water 

Yes 

Yes 

Yes 

Yes 

Yes 

NO 

Proposed study, feasrblllty 

of uslng less c.oxrc mat'ls 

Pllot test rn e-ng'g deslgn 

Proposed scuay. Leasilblllcy 

of usrng aqueous cleaners 

Pilot test rn t:ngmg aeslgn 

500, t 00 

By pump truck t.o IWTP ( ? )  

- - - - - - - - - -  - - -  

Total 1,207,000 500, I 00 

+ Programed to utillzed chilled water 
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TRC CLEANING 
SUMMARY SHEET 

COMMODITY GROUP: Ball and Roller Bearings 

PARTS AVG.SIZE AVG . WT 

Main Shaft Engine loll dia. x 1.5" thick 5 :;bs 
Accessories 2.5" dia. x 0.5" thick 0.5 lbs 
Aircraft Wheel 6" dia x 1.0" thick 2 :.bs 

CLEANING METHODS: CC1, CC2, CC3, CC5, CC10, CC11, C1313, VP1 

TOTAL DPSH/YR: 2,000 PEs: 1 SCURCE: C. Sullin:;/LIPPCE/62070 

TOTAL EQUIPMENT COST: $291,101 SOURCES : CA/CRL 

INDUSTRIAL WASTEWATER GENERATION: Fresent - 1,692. :.60 gal/yr 
Future - 660,000 gal/yr 



FrIET, ACCESSORIES & BEARING SECTION (LIPPC) . 

CLEANING/INSPECTION/SURFACE TREATMENT PROCESS EQUIPMENT, OPERATION, & MATERIALS 

SHOP POST TANK TANK ID SIZE PROCESS DESCRIPTION CHEMICAL COMPOSITION 
NO. (Ltx W' x H t )  (spec, P/N, ref., e t c .  

IV. LIPPCE (Engine/Accessory Bearing) WORKLOAD: Jet engine main roller & ball bearings 
Bldg. 3001 Jet engine accessories and aircraft wheel bearings 

Rod ends, links, and self align bearings 

LIPPCE 
LIPPCE 
LIPPCE 
LI PPCE 
LIPPCE 
LIPPCE 
LIPPCE 
LIPPCE 
LIPPCE 
1-TPPCR 

LIPPCE 
LIPPCE 
LIPPCE 
LIPPCE 
LIPPCE 
LI PPCE 
LI PPCE 
LIPPCE 
LIPPCE 

OC-7870 
OC-7833 
OC-7834 
OC-7835 
OC-7836 
OC-7837 
OC-7838 
OC-7839 
OC-7840 
OC-7841 
OC-7842 
OC- 7843 
OC-7844 
OC-7845 
OC-7846 
OC-10072 
OC-5393 
OC-3411 
OC-3412 

Pressure Spray Washer 
Cold Carbon Remover 
Dip/Spray Rinse 
Water Displacing Fluid 
Alkaline Rust Remover 
Inhibited Rinse 
Water Displacing Fluid 
Hot Oil 
Solvent Wash 
Solvent-Final Rinse 
Finger Print Remover 
Solvent-Final Rinse 
Lubricating Oil 
Preservative Oil 
Water Displacing Fluid 
Sonic Cleaner 
Vapor Degreaser 
Steam Dryer 
Electric Dryer 

Fremont 776; 4-6 oz/gal 
CEE BEE A-215, MIL-C-19853 
Water 
P-D-680/WDL #1 (9:l) 
Cee Bee J84L, MIL-C-14460 
Entek Q-400; .25-1 oz/gal 
P-D-680/WDL #1 (9: 1) 
Mil-C-6082, MIL-L-22851 
P-D-680 
P-D-680/7870 Oil (96:4) 
Mil-C-15074 
P-D-680 
Mil-C-7808 
Mil-C-8188 
P-D-680/WDL #1 (9 : 1) 
Cee Bee J84L or Blue Gold 
1,1,1, Trichloroethane 
Hot Air 
Hot Air 

1. The Bearing Shop was refurbished & modernized to include the installation of a new 
chemical cleaning process line. The system has been operational since the 4th Qtr FY91. 

2. The bearing cleaning process operation also include the use of 6 ea vibratory cleaning machines 

POC: Carlos N ~ ~ ~ ~ ~ o / L I P E B / ~ ~ ~ ~ ~ / L I P P c . S S F  







Stock No. 

- ;xlszing O r l e r s  3y  O?.G Ccc? 
Yezr z o  DaC:? O r d e r  Totals 

3 r i n t s d :  1LjC2/9e 0 9 : 2 7  

Noun 

BURNISH CMPD PWII SWECO $2 
ALCOHOL, ISOPRO!?YL, TECHN 
1,1, 1 TRICHLOROETHANE 
CORROS ION REMOVIZR 
SOLVENT -BULK , p #  Leo 
MAGNETIC INSPECT ION COMPO 
CORROSION PREVE:VI'IVE 
RUST INHIBTOR 
REMOVER, CMW, * *LD 
DETERGENT 
DETERGENT 

DF 
GI 
CI' 
DF. 
DF. 
DF. 
GI I 
Dl: 

YTD Qty  

1400 
40 
3 
1 .  

5280 
9 
2 
4 
8 
2 
1 
-7 597CR 7930P776F I 

597CR 8030002528301 CORROSION PREVENTATIVE DI I a 
597CR 9150002732388 OIL Q" 2 

597CR 9150002732397 LUBE OIL GI, 41 
597CR 9150009355851 GREASE a1 12 
597CR 9150009652305 LUBRICQTING OIL Dl! 4 

Total Order: 6814 

Records pr in ted :  51 

> 

Page i 



4 :ndustrla: Waste Llft Statlon 117 

Isldg 3001/H-58 Flow Rate Igpm) : 

Applicable Production Shops: LIPPCE - Bearlngs Refurblshlng S/U # I  

NSN DISCHARGE PRESENT PROJECTI:D FY96 

(8 hrs/day, 250 days/yr) MIL Spec INTO IWS (gal/yrl Iga. /yr) 

(gal/yr) 

REMARKS 

Pressure Spray Washer 

- Detergent wash cycle 
- -  3.75 wt% sodium silrcate 

- Water Rmse Cycle 

Yes 

I 
120,000 1 

I 
I 
I 
I 
I 
I 
I 
I 

120,000 1 

I 
1 -  660,000 

I 
I 
I 
I 
I 
I 

Yes 60,000 1 
I 
I 
I 

Yes I 
I 

Yes 1,360,000 1 

Yes 

Planned change to aqueous 

ultrasonic clcanlng system. 

EDD: Mar 95 

Carbon Remover Compound 

- methylene chlorlde 30-502 
- cresyllc acld 10-202 
- alkallne based water seal 

1165 gal. tank) 

Pressue Water Rlnse Tank 

(used after above operation) 

Yes 

Alkallne Rust Stripper 

- sodium hydroxide 15-255wt 
- wetting, sequestring 

h chelating agents 

(90 gal. tank) 

6850P029484F 

CEE BEE J84L 

MiL-C-14460 

m e  1 

Corrosion Inhibited Rinse 

- sodlum nitrite .25-.75% wt 
(90 gal. tank) 

6850P052678F 

CEE BEE MX15U 

ENTEK 9-400 

Steam Condensate 

Vapor Degreaser Cooling Water 

11 unit. 8-10 gpm) 

6810005511487 

TCA 

Planned change to aqueous 

high pressure spray cleaning 

system. EDD: Mar 95 

I 
I 

Yes 75,000 c 1 Vibratory Cleaning ( 6  units) 

- burnishing comp./water & 

traces of aluminum oxide 

Combined wastewater discharge from operations within brackets is expected to 

decrease by 60% due to changes in cleanlng processes to rraterbase 

biodegradable type cleaners. 

1. The Bearing Shop modernization plan lncluded a new chemlcc.1 cleaning process 

line that utilizes biodegradable waterbase detergents h cleanners. The process 

tanks capacity were reduced by 33% l10C vs 165 gal), therefore, reducing 

the amount of hazardous waste requiring disposal. ECD: Conrpleted 



BEARING CLEANING SYSTEM DEPRECIATION COSTS 

DMIF COSTS $203,474 

Straight Line Depreciation 

(Equipment Cost - Salvage Value)/~seful Life 

($203,474 - $2,035 ) /10 = $20,144 /year 

Equipment Activation Date: Nov 91 

- Period of Operation: 3 yrs 0 months 

- Cumulative Depreciation: $60,432 

- Monthly Depreciation: $1,679 



U f Z C  L C  A v : C c R W B R - t ) H S E R t t H S € R - B P t ~ ~ R  5 8 4 5 5 .  5 BUfcOUF------' 
c NBR STOCK NUMBER NOMENCLATURE IC c c UX. A - S - c  A U T H  INUSE CALIB HAINT Q N T Y  C E  UNIT PRICE. P CODE un A n ~ n o  FIRM E R C  M E C  , 

~ a e t s c r t  f-ewt6frci t 3 b - e ~ ~ t f t i t i - r l ~ e w - V - P  a :a r a 3 n o e e - - l - ~ ~ - - a - - 9 - - - -  ~582-7-6 
a . . N F . J  

I.- 

EAIO UOCATION + -  . . .  a p u  - ASL - U T C  - Z Z Z Z Z B  INCR - Z Z B Z Z Z  SRO - .  Z Z Z  

r -- aU0S-f s l T C ? O - 3  Z b 8 6 9 ? ! P E - t A P F H A e ~ V + B - E A - B 5 C A  AOA------- I- - 0 - ~ - G I  &T~d35"  6 3  -NOU--- 

E A I O  LOCATION - BPU - ASL - U T C  - zzzzzm INCR - Z Z ~ Z Z Z  SRD - z z z  

C -  B O W S  3 4 1 9  0S 2 6 2  1 4 8 5  IPE+MLCROHONING H P B €A 859HBOA 1 I a 0 0 H % 2 7 9 8 8 9 . k l ' d L /  0  'a NO9 

€ a  ~ U - ~ O C R T ~ O N - - .  - -  - BPU - A-Si - ttTc?--nnZ- N C f f - - - t r 0 - R P T Z Z r -  - 

( 7 d d 5 ~ 9 1 ~ ; 5 H b 2 - 9 V 5 ~ n t l ~ U ~ t i l e H f  N~-t+---P-B--EA-tl54HbOA- +f- 3---- 9------- G H d L B - 3 0 6 . B a  -&--'d-~04--- 
EAIO ~ I O C A T I O N  - .  a p u  - A S L  - U T C  - Z Z Z Z Z B  INCR - Z Z B Z Z Z  S R D  -- z z z  

< 0 4 5 2  341 '3  P D 0 1 1 8 3 2 D 3 7  IPE-MAC RVT MDL U P B EA 854AAOA 1 I 0  'a 'a 9  S4BtIB.ab D a t l ~ 3  
€ A I D - h O e A T f O N  - 3PU - A 5 t--. t tT W Z E N - Z B  f HE-Z-ZBZZt--------SRO---222--- 

L ' 
-- iliJB4-344 4 - 8 8 - 2 ~ 2 3 - 8 3 5 9 - - P I Z E ~ H R B 0 R - - - - - - U - - P - - ~ B 5 1 , A A U A -  t----- l----- 0- a L B - N E J - - - - - -  

E A I O  LOCATION + - -  . . BPU -, ASL -. UTC - Z Z Z Z Z B  INCR - Z Z B Z Z Z  SRD - Z Z Z  
- 

I '  a 4 0 6  I s 4 4  B E  2 9 3  2 6 6 2  PRES ABR ST BBP U P 0 EA 85CAAOA 2  2  0 'a d 9 5 1 3 9 1 . 0 0  B ~ N F S  
- e A I D - t O C A T I O W * .  BW - k 5 t '  UT ~t t&2-tB-- - - - - - fNER-&Z0&22-- - - - - - -5R(b- -ZZ E-- - 

C, I t00B-3944-00- 2 - 5 4 - 2 1 i Y - - - P U ~ M R B O R - - - U - - P - B - E ~ 5 4 l C I C O A -  1--- k B - - - - - L a - e - - - J S b  1 -U R E - t t C J -  - 
E A I D  LOCATION -. BPU - A4L - UTC - Z Z Z Z Z B  INCR -- 2 7 8 2 2 2  SRD - Z Z Z  

-- 

. z 3 4 5 6  3 9 2 8  P 8 8 3 3 5 b l  SR RIVETER SET UA P B SE 8 5 4 0 0 0 0  1  1 0 0  0  9 1 1 7 2 2 . 0 2  T  B a ~ ~ 3  
-- - - E A I O  LOCATION - - -  .. . BPU . A S L  ~ T ~ Z t Z B - - - - - 4 ~ G ( F - - - Z  Lk4ZZZ SRO- - -ZZ t - -  - 

. . .. -- t 7  N 9 b  8-Ba-1-3U-8 582 A *-ArZB O R - b B d 2 6 Y S - l t - F + E 1 , B 5 4 H B O A ~ 1 - - 9 - - - - - - - -  0 ---- 3-4- Il->S@,BB O - N E I ( - - -  
E A I O  LOCATION + - - .  BPU -- ASL -- UTC - L Z Z Z Z 0  INCR - Z Z B Z Z Z  SRD - Z Z Z  

4 .  a d 1 2  3 5 4 0  0 0  5 0 5  4 7 8 5  S E A L I ~ ~ G  M A C H  u P B E A  9 ~ 3 ~ 0 0 0  2  2  0 0  Li 9 1 5 6 6 5 . 8 8  'a a N F ~  
- EA-f O- tOe&T fON + - - BPU 7 

H L  - U T e-*-t-2t~ ?PI-NCR----I E Z Z L 7  RO--2 i i----- 

. - j f k 4 - ~ + 3  b f t k ? + ( t - 2 t 9 - ~ 3 i - ~ ~ H j ~ ~ f  ~ E : A N ~ - - ~ ) - - F W H ~ ~  h A 0 A - - - - - ~ ~ 8 - - ~ - ~ 1 - 1 - 3 0 3 3 , 0 ~  U-a-NOlc--- 
EAIO LOCATION - I e p u  -- A S L  -, U T C  -: Z Z Z Z Z ~  INCR - Z Z E Z Z Z  SRO - Z Z Z  

\ 
tr'. - _  --- - 



-BdC e ~ - V - t R E 6 U t f ~ # S E R - t ) K f E R - B P ~ - - B ~ B  * S S - - - - f i O t t E t e U *  
\ 

- NBR STOCK NUMBER NOHENCLATURE IC c c UI A - S - c  AUTII INUSE CALIB HA IN^ Q N T Y  CE UNIT PRICE! P C O O L  UR A MEMO FIRM E R C  M E C  --- - - 

- -  

--NF3-- 

€ A I D  COCATIO~ t BPU * ASL +- UTC - I Z Z Z Z B  I N C R  - Z Z 0 Z Z Z  SRD - Z Z z  
- - - -  --- 

\ 0 8 8 7  3 6 9 4  0 0  7 6 6  5 4 8 6  CAB ALR 2 8 7 7 5  U P  0 E A  8 0 6 A A 0 0  1 0 B e 15 9  S 2 9 1 3 . 1 3  C 0 a N F 3  
- 

EA ID-COCA TTON-+ B P U  - A>C - U T I T n Z 7 f f l r N t ~  - L 7 0 7 Z L R V Z Z Z - -  - -- 

- -- P 
\ S U B - 3 b 9 4 - - 1 8 ) - 8 9 Z i t ~ S B V - ~ f i e W € e O F ( - 9 H e k -  V - - f - B  EA-BB6kAOO 1- - 0 --0 -9------ S t 3 8 h - 8 9  8----8-NFJ , 

E A I O  L O C A T I O N  - - - BPU - ASL - U T C  - I  Z Z Z Z Z d  I N C R  - Z Z B Z Z Z  SRO - Z Z Z  
. - - - -- -- -- - - - - -- - -- -- - - - - 

\ 0 8 a 9  3 9 1 U  b 9 8 1 6 5 2 2 8 3 7  S K  HHHSCSN980R2 UA P B PA Gba0000 I 1  B B B 9  S l ' 4 3 9 9 . 3 8  8  B N F 3  
E A I D - L O C A T I O N - - - - - - - -  8 P U  F - 

- 
- 1 3 L -  - -  - 

- - -  UTC r - - t z t f t Z  T N C U - - - ~ Z ~ Z ~ ~ - - - ~ R ~ ' ~ - -  

- - - - - ~ 5 6 a ~ t ~ ~ - ~ ~ n - 6 ~ u t - - n ; r n a c ~ - -  
E A I O  L O C A T I O N  +. 

U- P I3 EJI 0 1 6 P J I 0 0 - -  
B P U  - *  ASL - 1°m?i6 - Z Z B Z Z Z  ' f k 0 7 - 2 $ ? ! ~ -  

------ 002a '+9ZQ-ffn ~ B ~ - ~ ~ ~ ~ R V ~ E L P - P W A ~ ~ ~ ~ ~ - - - F - - P - B - ~ ~ ~ P H R O A - - - -  2----- ----- .--.--.. g-- ii -. - .,--- - . 
RO iYZ C 

~ A I U  COCATION - BPU - ASL  - urc- - t z z V e  ; ~ k t k ' -  z z e z z z  
- -- .  

\ 8 ~ 2 1  4 9 2 8  BD 1 1 3  9 8 1 8  AOP PUA 2 2 8 7 1  7  P B E A  ~ S U H B O A  2  1  a 0 8  A 3 1 9 9 . 2 1  a a NFU x 

€A f C P t O C A T  f ere- - - - - -  B P P b S L  -- UTC - ~ ~ Z t t a C i i  - L Z B L L L - S F I U Z I ~ L  
. 

. . . -- - SUB74 9 2 H -  flB-928--86e-l--AOAPT:EH-1 BAt:ANEE--7---5-&Ek85bHBOh 1-8 ------ B--l60.60 fl-a-NFI(--- - -  

E A I Q  C O C A T I O N  *. 
_ .  _ CIPU - A S L  -; UTC -I L Z Z Z Z B  I N C R  -. Z Z B Z Z Z  SRD Z Z Z  

-- - 
\ 0 8 2 2 .  4 9 2 B  00  1 2 4  9 6 5 5  ' A O P  P u A Z 2 7 7 2 .  7  P 8  €A 852HBOA 1  1 B 8  f l  A 3 1 4 9 . 3 5  a B K F P  : I 

- -- E A I O - k O C A T l O N -  - - -  . B P U  . - - -A5L- - U T C - - - - - Z Z Z Z Z 8 ~ N E R - - - - Z Z B Z Z t - - - - - - - - - S R D - - Z Z Z - -  I 
\ - -  -8k fZ3 -9  9 2 0 - 0 0  12u-969r7----AtlP-PdA-Z2 7B5----7--P-B-ER-854HBOA----- -I------- b e - - -  8-A- r 1 ~ 2 . 1 0  B-B-HFY- , , 1 

FATn 1 O P A T T O l J  + nn..  - - . - 
"4-  " I L  - L L L L L D  l n c n  - L L P L L L  >nu -- L L L  - - -  -- 

\ 8 0 2 9  4 9 2 8  00 12 '4  9 6 6 6  AUP P J A 2 2 7 8 6  7  P  8 E A  854HBOA 1 I 8 8  a A 1 1 4 3 . 1 5  8  a N F Y  , 
- E A I D - t O C A  TION-7 B P U  - ASL-- U T C - - ~ - Z Z T t Z ~ N C H Z 0 Z Z L R s R O - ' - Z Z  Z  

\ -- U025-492f l -d8-12~965dAr l~PI IA i !277 l t - - - -7 -P-e -EA-854HBOA- l -  - 0------ (F------8 -A --------- 11 6-68  C------0 -N FY -- - 
€ A I D  COCATION + 

- - - - - - - -  B P U  - ASL - UTC - ZZZZZi4 I N C R  - Z Z B Z Z Z  SRO - Z Z Z  C' 

\ a 0 2 6  4 9 2 8  0 0  1 2 4  9 6 6 2  AOP P ~ A 2 2 7 7 5  7  P  B E h  854HBOA 1  1  a 8  B  A  S 1 5 8 . 3 5  8  ~ N F Q  

en1 a-toen r r e n  - - - BPU - ~ 3 t  - u~c- - -zzme I N C R - - - t Z B Z t L P - Z Z Z - -  
( ' 

. -- M 4 6 F q 9 P R - r t H - t ~ f i - 5 ~ 2 ~ ~ ~ + + ~ 2 2 ? ~ ~ - - - - 7 -  
I F 6-EF-6 5+nm OR------ -1 ----- 8 ------ 0 - a S  3 3 B t ~ 0 8  a--n- F~ - - - - -  ., 

E A I O  b O C A T I O N  * B P U  - ASL - UTC - U Z Z Z d  LNCR - Z Z B Z Z Z  SRD -- 2 2 2  

I E 4 1 5  ' 4 9 2 0  I30 2 2 2  2 Y 2 l R V  RLNG PWA3 iJ927  7 ? B €A  854FHOA 2  2 ld 0 8  A 5 1 7 5 . 2 a  0  J N f 9  
--- E #  I D - ~ ~ C A T  rorr-P BPU - R s t L ~ ~ t - - - z t  =re  ~NCR-'~ZBZ'~~-----SUD--IZZ-- - - 



B t ) C  6E ! L1 V&R&&4 8 R--UwwPM E R - L 1 P C a U R  M C C  c m r  

- 
N8R STOCK NUkBER NOMENCLATURE I C  C C  UI' ArS-C AUTH INUSE C A L I 8  MAINT ONTY CE U N I T  P R I C f  P CODE UM A MEMO F I R M  ERC UEC , 

- -  - 

- ' d 3 0 0 : - ~ ' 4 9 Z ~ Y i T T 4 6 9 !  5 - 5 + ~ ~ R - S T - W 7 7 t - t f A - P - ~ 5 6 8 5 * Q O O f t - - t -  t-------J----- 8----a 4' -%50.75-- L O - - B -  N F J  - -  - . 

E A I O  LOCATION t BPU .- ASC - UT.C - ZZZZZB INCR - ZZDZZZ SWO - -  ZZZ 

W lUL  4 9 3 0  a1 0 5 5  9 9 7 7  LUB PURI 7 1 1 H  U  P 8  € A  854HBOA 4  4  0  0  0  n 1603 .58  0 1 N F I  
E h I ~ t ' O C A T I  ON- B P V ?  AS-ttf rLZ-2-tE"ENER-ZEdEZt----SfiD--ZZZ-- ' 

7 m N  9  JB-PU3S96420JZ--SRPAUtR-8C~Rl-U&-~8-M-d 5 VOBOO-------l Y 0- iV9 ------ & 8 5 Q c 2 1 c - - - - - - - - - - L O - - - 1 N F J  - - -  8 
EAIO LOCATION t BPU - A S L  - U T C  - Z Z Z Z Z B  L N C R  - Z Z B Z Z Z  S R O  - z z z  

0 1 0 4  4 9 3 0  PL4334652037 SR PACKER 8 0 3 3 6  UA P 8  EA 8 5 4 0 0 0 0  1  1  0 0  0  9  1850.24  L 0 ~ N F J  
EAIU-COCATION-+- 

- - .  bPu-- A S t  - t f r t - - -zzzizo fHeff----EZflZZZ - j R O -  ZZZ------- 

0 ~ 6 b 9 ~ 9 r 0 ~ t ~ m f 7 f i ~ 1 9 ~ t l t l  3- d 15 B-W-PB~ A-85~). AQ --I- 0-a ------ L+ n ------ 5242-22 a--a-NFU -- 

E A I O  LOCATION w 
'I 

BPU - ASL - UTC - ZZZZZ0 INCR - ZZ0ZZZ  SRO - -  ZZZ 

L, 0 5 1 7  4 9 4 0  R 1  0 4 7  8 2 8 9  OCGREASER U  P B EA 854AAOA 1  1  0  0  8  9  15856 .35  a a N F J  - .FA I rt- toe&^ mrt -' 8 
A,. 3 P - A S t - I I T e - Z Z t Z Z l b - - - - - - - f N e H Z P Z Z - Z  SRD---ZZZ--- 

433.-49f 0 - U f  0 9 ~ 7 9 9 9 - D K Y R l ? U K e E t Y A f  R U Pa--854 &A0+2 -2--- ( E A I D  hOCATION + 

-+- -----4- 9- S b 2 8 M ?  .I a-NW---- 

L(PU - a z ~  ' J ? C  - zzzz:; L W L K  - L L Y L L L  SRv - Z L Z  --a--- e 
-- 

4 _- a Q b 0  '49'4d BJ 1 8 3  1 7 8 8  O E G R E A S E R , & ~ G ~ ' ~  P  B  LA 8 S l A A I A  1  1  0  0  0  Z 128308 .08 -  8  8  NF3 a 

E A I O-COCA-rf O N  .- - . -  Aft-W~tM-Zlti------meR---z-zLlzzt-------sRo---zzz--- - ' 
L .  

15-fl 9 s  f3-Ltl-2 l------I- - - 4 b 8 b  BS L L N U - - -  
E A I D  LOCATION t ASL t- INCR - ZZBZZZ SRO - ZZZ UTC - *  2 2 2 2 2 3  c I 

-- 

d2. 99'48 P 5 1 8 8 6 8 2 8 3 7  SYSTEM 3EARING U  - P  0 L A  854HBOA 1 1  a B B Z 3203974 .00 -  c a a ~ ~ 3  
EAIO- tOCbT1ON-r  JPU . ASt . U F € - - - b Z t Z E  - N C R - L Z Z B U L  S R D - - - L Z Z L - -  ' . . 

3 a 7 3 - 4 9 4 0 - ~ 8 1 4 7 9 9 4 - - -  S R  C-HEEl(f N6-FX T--UL--P-0-&Lr8 548000-----+- -I----@----- a-----M--S 6 l-8, 8 L -  L L a - N E  3- 
E A I O  COCATION - 

- 2  . - 
8PU - ASL - UTC + ZZZZZB INCR - ZZUZZZ SRD - 2 7 7  - 

I 
W055 5 1 2 0  0 8  4 9 3  0 2 6 4 P Q  T b  F L H  PWA23552 U P  8  EA 854HBOA 

- - - -  -- 
3  3  0  fl 0 A 1157 .88  0  0  NFV 

E A I O  LOCATION--- B W  . A5L - UTC----ZZZEZB I N C R - Z Z B Z Z L - - L R L = - Z Z Z  - - I 
- -- 0065-5  1  L I - B U - 4 9 M f i 2 9 f  + ~ t - t E ~ b & 7 ~ Z S f - U - ~ B - & A - 8 % H B O A - - - 6 - - L - I I  O E - b b 0 d - R - B N L Y  - 

E A I O  LOCATION + BPU + ASL - UTC - U Z Z Z B  
L, 

I hCR - ZZBZZZ SRD - ZZZ 

a 3 2 8  5 1 2 0  kl0 5 2 3  5 8 2 5  Pt iCH SWAG b 8 8 9 2  U P  8  EA 8SRHBOA 1 1  a 0  0  A 5339.68  n a NFU 
€ A  1 B - ~ O ~ A T  ION BPU - AS&-- U T - L L Z Z Z L - B - - - - - - - r N C P  - Z L B U 7 L n Z Z L -  .- C 

E A I O  LOCAricH -- BPu - ASL - UTC -, t Z Z Z Z 0  INCA - ZZ0ZZZ  SRD - ZZZ ' 1  
3 2 9 2  52144 0 0  5VB 8 1 2 2  GAGE dCUCK 8 1  U P a Ed 854AAOA 3 3  0  0  8 A 11369 .14  a J NF4 

-€-A t o-toen-T * e ~ - -  -a ~ t c  A-SL- u c--2-zzz z u L N C L T I D L L I R L - - Z L L . . - .  - • I 



COBRA MODEL ANALYSIS 

CLEANING WORKLOAD 

OPTIONS 1 & 2 

Performed by 
SA-ALCIFhlX C 
204 Luke Drivc 

Kelly AFB, TX 78241-5635 
DSN: 945-6173 

Cobra Analyst: Ms Roxrnr Vargns 



COBRA MODELING GROUND RIJLES AND ASSUMP""I0NS: 

1. DPSHs were provided by Team members and reflect the FY95 B ES projections 
for all Air Logistics Centers. These numbers were used as the FY98 required hours. 

2. The command yield rates were provided by HQ AFMCILGPW. This number 
was used to derive the number of personnel required. The calculation is DPSHs 
divided by the Command Rate equal the direct workers required. 

3. Overhead was calculated using 28 percent. This approximates the average of all 
ALCs and was taken from the AFMC 21 stud!:. The percentage wa! applied to the 
direct personnel to obtain the overhead support personnel required. 

4. The base operating support (BOS) tail was not applied to the numbers. The 
rationale is that once the scenarios are finalized, the BOS tail would be applied1 by 
the Headquarters. 

5. Manpower is constrained to the FY98 manpower authorizations. Regardless of 
the manpower required, only the authorized manning was used, any additional 
people required were ignored in the Cobra Model. The fact that additional 

. personnel will be required should be addressed in your documentation, making it 
clear that the additional personnel required will be totally independent of the 
workload relocation and that additional personnel are not added as an expense to 
the relocation. 

6. The calculated overhead under the FY98 a~~thorizations was decremented by 
6.5% for savings achieved due to consolidating; the workload. The 6 5 percent 
personnel savings should apply to losing ALCz;, not the gaining ALCs. 

7. Equipment costs, based on acquisition year escalated to FY96 dollars, were 
entered into the transportation.xls spreadsheet to obtain the one-time moving costs. 
No costs were included for replacement of equipment. This cost is elltered into 
Screen 5, of the Cobra Model. 

8. Interim Production Support costs were calculated for the losing c:nter. The 
calculations were based on the DPSHs supplie~l by the Team and each ALC's depot 
labor rate without material. The labor rates were extracted from thr: AFMC 21 
study. This cost is entered into Screen 5, one-time unique costs. 



9. The standard factors tables were provided by HQ AFMCILGPE. A new hire 
cost of $4,000 was added to the standard factors to reflect the cost or hiring at the 
gaining centers, since the model assumes that 40% of the civilians  ill not move. 
(The 40% was used in the AFMC 21 study.) 

10. In cases where no equipment moved, the Team assumed that equipment and 
adequate square footage was in place to absorb the incoming workload. 

11. The moves start in 1996 and cover a three-year period. 

12. Costs are spread based on the following percentages: 25% in 1!196,50°h in 
1997, and 25% in 1998. The cost spread was (:oordinated with Cobra Model 
analysts a t  Tinker. 

13. Reconfiguration cost is computed a t  $20 per square foot and apj~lies to Centers 
where all equipment is relocating. 



COBRA MODEL RUNS 

Cobra Realignment Summary 

Total One-Time Cost Report 



CLEANING 
WORKLOAD 

COBRA MODEL SUMMARY 

Realigns workloads from SA-ALC AND OC-ALC: 
ONE-TIME 

COSTS YEAR 

SCENARIO # I  Move OC Cleaning Parts to SA-ALC: $2,567,000 1 OO+ 

SCENARIO #2 Move SA Cleaning Parts to OC-ALC: 



Data Input Sheets 



COBRA REALIGNMENT SUMMARY I :OBRA v5 .0 11 
Data As Of 05:14 11/28/1994, Report Created l4:37 12/09/1994 

Department : AF 
3ptlon Package : OPT: 1 CLEANING WKLD 
Scenario File : C:\CL-OP1.CBR 
Std Fctrs File : C:\TRC.SFF 

Starting Year : 1996 
Final Year : 1998 
ROI Year : loo+ Years 

NPV in 2015 (SK) : 97.554 
1-Time Cost ISK) : 2,567 

Vet Costs (SK) Constant 
1996 
- - - -  

YilCon 0 
person 121 
hrerhd 33,010 
IYovlng 121 
I~lSSlO 0 
Other 383 

Dollars 
1997 
- - - -  

0 
235 

33,017 
309 

0 

766 

Total 
- - - - -  

0 

4 7 8  

99,032 
551 

0 

1,532 

Beyortd 
- - - - - -  

0 

0 

- 1 
0 
0 

0 

TOTAL 
- - - - -  

:?OSITIONS ELIMINATED 
Officers 
Enlisted 
Civilians 
TOTAL 

I'OSITIONS REALIGNED 
Officers 
Enlisted 
Students 
Civilians 
TOTAL 

:iummary : 

I:N~INE RELATED TRC ASSESSMEW OPTIONS : 
OPTION 1: OC-ALC TO SA-ALC 
(LEANING WORKLOAD 



COBRA REALIGNMEKT SUPWARY L COBRA v5 . 0 1 1 - Page 2 
Data As Of 05:14 11/28/1994, Report Creaced 14:37 12/09/1994 

Ikpartment : AF 
Option Package : 0PT:l CLEANING W K L D  
!icenario File : C:\CL-OP1.CBR 
!;td Fctrs File : C:\TRC.SFF 

(:osts (SK) Constant Dollars 
1996 1997 

PlilCon 0 0 
Person 121 235 
Overhd 33.010 33.025 
rlovlng 121 309 
Fllssio 0 0 

Other 383 766 

Savrngs (SK) Constant 
1996 

Dollars 
1997 

Total 
- - - - -  

0 
478 

99,162 
551 

0 
1,532 

101,724 

Total 
- - - - -  

0 
0 

130 
0 

0 
0 

130 

Beyond 
- - - - - -  

0 

0 
3 1 
0 
0 
0 

3 1 

Beyond 
- - - - - .  

0 

0 
3 :! 

0 

0 

(1 

3 ;! 



TOTAL ONE-TIME COST REPORT (COBRA v5.01' 
Data As Of 05:14 11/28/1994. Report Created 14:37 12/09/1994 

Department : AF 
3ptlon Package : 0PT:l CLEANING WKLD 
Scenarlo File : C:\CL-OP1.CBR 
Std Fctrs File : C:\TRC.SFF 

(All values in Dollars) 

Zategory 
- - - - - - - - 
Zonstruction 
Military Construction 
Family Housing Construction 
Information Management Account 
Land Purchases 

rota1 - Construction 

Personnel 
Clvilian RIF 
Civillan Early Retirement 
Civillan New Hires 
Ellmlnated Military PCS 
Unemployment 

'rota1 - Personnel 

Overhead 
Program Planning Support 
Mothball / Shutdown 

'rota1 - Overhead 

I4oving 
Clvilian Movlng 
Civilian PPS 
Military Movlng 
Freight 
One-Tlme Movlng Costs 

'rota1 - Movlng 

Sub-Total 
- - - - - - - - -  

Other 
HAP / RSE 'I 
Environmental Mitigation Costs 11 
qne-Tlme Unique Costs 1,532,OOll 

C'otal - Other 1,532,000 

:'oral One-Time Costs 2,567,396 

One-Tlme Savlngs 
Mllitary Construction Cost Avoidances 0 
Family Housing Cost Avoidances 0 
Military Movlng 0 
Land Sales 0 
One-Time Moving Savings 0 

Environmental Mitigation Savings o 
One-Time Unique Savlngs 0 

C'otal One-Time Savings 0 

Total Net One-Tune Costs 2,567,396 



ONE-TIME COST REPORT iCOBRA ~5.01) - Page 2 
Data As Of 05:14 11/28/1994, Report Created 14:37 12/09/1994 

Department : AF 
Sptlon Package : 0PT:l CLEANING WKLD 
Scenarlo File : C:\CL-OP1.CBR 
Std Fctrs File : C:\TRC.SFF 

Base: OC-ALC, OK 
(All values in Dollars) 

Category 

3nstruction 
Military Construction 
Family Housing Construction 
Information Management Account 
Land Purchases - 

'rota1 - Construction 

'ersonnel 
Civlllan RIF 
Civlllan Early Retirement 
Civlllan New Hlres 
Ellmlnated Milltary PCS 
Unemployment 

Total - Personnel 

(Xrerhead 
Program Planning Support 
Mothball / Shutdown 

'rota1 - Overhead 

llovlng 
Clvilian Moving 
Civilian PPS 
Military Moving 
Freight 
One-Time Movlng Costs 

C'otal - Moving 

Other 
HAP / RSE 
Eflvironrnental Mitigatlon Costs 
One-Time Unique Costs 

l'otal - Other 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total One-Time Costs 

Cae-Tlrne Savings 
Military Construction Cost Avoidances 
Family Houslng Cost Avoidances 
Milltary Movlng 

Land Sales 
One-Time Moving Savings c 
Environmental Mitigation Savlngs C 
One-Time Unlque Savings C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l'otal One-Tune Savings 0 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
l'otal Net One-Time Costs 2,447,396 



ONE-TIME COST REPORT (COBRA v5.011 - Page 3 
Data As Of 05:14 11/28/1994. Report Created 14:37 12/09/1994 

:)epartment . AF 
Option Package : 0PT:l C L W J I N G  WKLD 
.Scenario File : C:\CL-OP1.CBR 
.;td Fctrs File : C:\TRC.SFF 

.3ase: SA-ALC, TX 
(All values in Dollars) 

:ategory 
- - - - - -  - -  
~Construction 
Mil~tary Construction 
Family Housing Constructlon 
Information Management Account 
Land Purchases 

'rota1 - Construction 

I'ersomel 
Clvllian RIF 
Clvllian Early Retirement 
Clvilian New Hlres 
Ellmlnated Military PCS 
Unemployment 

'"otal - Personnel 

Overhead 
Program Plamlng Support 
Mothball / Shutdown 

':oral - Overhead 

Hovlng 
Clvilian Moving 
Clvilian PPS 
Mllitary Moving 
Frelght 
One-Tlme Moving Costs 

Total - Moving 

Other 
HAP / RSE 
E.nvlronmenta1 M~tigatlon Costs 
One-Tlme Unique Costs 

l'otal - Other 

cost 
- - - -  

Total One-Time Costs 120,000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Dne-Time Savings 
Military Constroction Cost Avoidances 0 
Family Housing Cost Avoidances (8 

Mllltary Moving C ,  

Land Sales C, 
One-Time Moving Savings C 
Environmental Mitlgation Savlngs C 
One-Tlme Unlque Savings C 

Total One-Time Savings 0 
. -----------------------------------------------------------------------------  

l'otal Net One-Tlme Costs 120,000 



COBRA REALIGNMENT S W Y  (COBRA ~ 5 . 0 1 )  
Data As Of 05:14 11/28/1994, Report Created 14:30 12/09/1994 

Department : AF 
3ptlon Package : OPT:2 CLEANING WKLD 
Scenarro File : C:\ENGOPZ.CBR 
Std Fctrs File : C:\TRC.SFF 

Starting Year : 1996 
Final Year : 1998 
ROI Year : Never 

NPV rn 2015 ( S K )  : 136,324 
1-Time Cost ( S K )  : 2,838 

:Uet Costs ( S K I  Constant Dollars 
1996 1997 Total 
- - - -  - - - -  

IblilCon 0 0 
?erson 147 298 
Overhd 46,363 46,373 
Ibloving 164 329 
IblISSlO 0 0 
Ocher 396 792 

TOTAL 47,070 47,791 47,068 

TOTAL 
- - - - -  

I'OSITIONS ELIMINATED 
Officers 
Enllsted 
Civilrans 
TOTAL 

1'0s ITIONS R!2ALIGNED 
Off lcers 
Enlrsted 
Students 
Clvlllans 
TOTAL 

I:NEINE RELATED TRC ASSESSMENT OPTIONS : 
OPTION 2: SA-ALC TO OC-ALC 
(LEANING WORKLOAD 



COBRA REALIGNMENT SUMMARY (COBRA v 5 .  C 1 )  - Paqe 2 

D a t a  As  Of 0 5 : 1 4  1 1 / 2 8 / 1 9 9 4 ,  R e p o r t  C r e a t e d  1 4 : 3 C  1 2 / 0 9 / 1 9 9 4  

Ibepartment : AF 
C p t r o n  P a c k a g e  : OPT:2 CLEANING W K t D  
L , c e n a r i o  F i l e  : C :  \ENGOP2. CBR 
I ; t d  F c t r s  F i l e  : C:\TRC.SFF 

c:osts (SK) C o n s t a n t  D o l l a r s  
1 9 9 6  1 9 9 7  

I l i l C o n  0 0 
P e r s o n  1 4 7  2 9 8  
Cwerhd 4 6 , 3 6 3  4 6 , 3 8 3  
Elovlng 1 6 4  3 2 9  
b l i s s l o  0 0 

O t h e r  3 9 6  7 9 2  

S a v l n g s  (SK) C o n s t a n t  
1 9 9 6  
- - - -  

F l l C o n  0 
F e r s o n  0 
C v e r h d  0 
Ciovlng 0 
r l ss lo  0 

C t h e r  0 

D o l l a r s  
1 9 9 7  

T o t a l  Beyond 

T o t a l  Beyond 
- - - - - .  

0 
0 

4 :! 
0 

0 

11 



TOTAL ONE-TIME COST REPORT (COBRA ~ 5 . 0 1 )  
Data As Of 05:14 11/28/1994. Report Created 14:30 12/09/1994 

1)epartment : AF 
OptLon Package : OPT:2 CLEANING WKLD 
:;cenarlo File : C:\ENGOPZ.CBR 
:;td Fctrs File : C:\TRC.SFF 

(All values In Dollars) 

(:ategory 
. . - - - - - - - 
l:onstruction 
Military Construction 
Family Houslng Construct ion 
Information Management Account 
Land Purchases 

'Total - Construction 

I'ersonnel 
Clvilian RIP 
Clvillan Early Retirement 
Civillan New Hlres 
El~rnlnated Military PCS 
Unemployment 

':otal - Personnel 

Overhead 
Program Plannlng Support 
Mothball / Shutdown 

':otal - Overhead 

tlovlng 
Clvilian Movlng 
Clvillan PPS 
Military Movlng 
Frelght 
One-Tlme Moving Costs 

::oral - Moving 

Other 
HAP / RSE 
Environmental Mitigation Costs 
One-Tlme Unique Costs 

:'otal - Other 

:'otal One-Time Costs 

One-Time Savings 
Military Construction Cost Avoidances 
Family Housing Cost Avoidances 
Military Movlng 
Land Sales 
One-Tlme Moving Savings 
Environmental Mitigation Savings 
One-Time Unique Savlngs 

'Total One-Tlme Savlngs 0 

'Total Net One-Tlme Costs 2,838,185 



ONE-TIME COST REPORT (COBRA V 5 . 0 1 )  - Page 2 
Data As Of 05:14 11/28/1994, Report Created 14 :30 12/09/1994 

3epartment : AF 
3ptlon Package : OPT:2 CLEANING WKLD 
Scenarlo File : C:\ENGOP2.CBR 
Std Fctrs File : C:\TRC.SFF 

Base: OC-ALC, OK 
(All values in Dollars1 

bnstructlon 
Milltary Construction 
Family Houslng Construction 
Information Management Account 
Land Purchases 

'rota1 - Construction 

'ersonnel 
Clvlllan RIF 
Clvllran Early Retirement 
Clvlllan New Hlres 
Ellmlnated Milltary PCS 
Unemployment 

'Total - Personnel 

Overhead 
Program Plannlng Support 
Mothball / Shutdown 

'rota1 - Overhead 

Moving 
Clvilian Moving 
Civilian PPS 
Military Moving 
Frelght 
One-Tlme Moving Costs 

'rota1 - Movlng 

Other 
HAP / RSE 
Environmental Mltlgatlon Costs 
One-Tlme Unlque Costs 

'Potal - Other 

Total One-Tlme Costs 

coat 
- - - -  

One-Time Savings 
Milltary Construction Cost Avoidances 
Family Housing Cost Avoidances 
Milltary Movlng 
Land Sales 
One-Time Moving Savings 
Environmencal Mitigation Savings 
One-Time Unlque Savlngs 

'Total One-Time Savings 0 

':otal Net One-Time Costs 144,000 



ONE-TIME COST REPORT (COBRA v5.01) - Page 3 
Data As Of 05:14 11/28/1994, Report Created 14~30 12/09/1994 

Department : AF 
rwtlon Package : 0PT:Z CLEANING WKLD 
:;cenarlo File : C: \EEIGOP2. CBR 
.;td Fctrs File : C:\TRC.SFF 

13ase: SA-ALC, TX 
(All values zn Dollars) 

i:onstructron 
Killtary Construction 
Family Housing Construction 
Information Management Account 
Land Purchases 

'rota1 - Construction 

l'ersonnel 
Clvlllan RIF 
C~vll~an Early Retlrernent 
Clvlllan New Hlres 
Ellmlnated Mllltary PCS 
Unemployment 

"otal - Personnel 

Overhead 
Program Planning Support 
Morhball / Shutdown 

:'otal - Overhead 

Flovlng 
Clvll~an Movlng 
Clvlllan PPS 
Military Movlng 
Frelght 
One-Tlme Movlng Costs 

Total - Movlng 

Other 
HkP / RSE 
E;lvironmental Mltlgation Costs 
One-Tlme Unlque Costs 

T'otal - Other 

Cost 
- - - -  

Sub-Total 
- - - - - - - - -  

Total One-Time Costs 2,694,185 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
C'ne -Time Savlngs 
Military Construction Cost Avoidances C 
Family Housing Cost Avoidances C 
Military Movlng C 
Land Sales C 
One-Tlme Moving Savings C 
Environmental Mitigation Savings C 

One-Tlme Unlque Savings C 

Total One-Tlme Savlngs 0 

Total Net One-Time Costs 2,694,185 



DER, N OF TOTAL PEs REQUIRED AND TOTAL PEs AUTHORIZED 

CLEANING WORKLOAD: -- Productive Hrs 
Workload AFMC 

Center DPSH Yield Rate 
OC 67,980 I 1330.5 
S A 66,556 I 1330.5 
Total: 134,536 I 

PEs Required for Workload 
PEs Authorized 
PEs Moved 

1996 1997 1998 Total 
9 18 9 m 

I ALC PERSONNEL AUTHORIZED FY98 1 
I I 

6.50% 
Center m t  OIH (28%) Savings TOTAL DMBA 
OC 32 8.960000 0.5824 40 
S A 41 11.480000 0 7462 52 
Total 73 20.440000 1.3286 92 

PEs Authorized 92 
PEs Required 128 
Total PEs Saved -3 5 > See Next Page For Input To Screen 6 

REDlSTRiBUTlON OF PEs SAVED AT RECEIVING ALC - 

Total PEs Total PEs PEs 
Center Authorized Required Saved 
OC 40 64 - - -24 
S A 52 63 - - -1 1 
Total 92 128 -35 

Consolidated 

Direct OIH 1287d Savinas (6.5%) Total DMBA 
51.0936 14.306201 0.929903 64 
50.0233 14.006524 0.91 0424 63 

101.1 16873 28.312725 1 .a40327 128 

>Input to  Screen 3 

> To be Redistributed 



ONE-TIME MOVING COSTS: 
1995 

CENTER COMMODITY -- Aca. CosUDate Esc. Factor 1995 Cost - Transportation Cost 
OC to SA 15 Cleaning Items $4,612,206 92-95 = ,924 $ 4,261,678 $ 216.568 
SA to OC 7 Cleanina Items $2.325.127 94-95 = ,973 $ 2.262.349 $ 115,023 
Total: 

Q YR-SPREAD) 
FY96=(.25) 
FY97=(.50) 
FY98=(.25) 
Total: 

Total One-Time Moving Total One-Time Moving 
for OC to SA-ALC: for SA to OC-ALC: 
$ 54,142 $ 28,756 
$ 108.284 $ 57,512 
$ 54,142_ I 28.756 
$ 216,568 $ 115,023 

ONE-TIME UNIQUE COSTS: OC TO SA: SA TO OC: 
Minor Construction $821.880 $381.840 
Shop Floor Clean-up $260.250 $225,000 
Shop Rearrangement $196.980 $163,640 
Environmental Costs 0 $0 
IPS Costs f 252.454 $812.892 
Total: $1,531,564 $1,583,372 

Total One Time 
(3 YR SPREAD): Unique Costs: O C .  
FY96=(.25) $ 382,891 
FY97=(.50) $ 765,782 
FY98=(.25) $ 382,891 
Total: $ 1,531,564 

RECURRING COSTS: 

Center: -- 
OC to SA 
SA t o  OC 

Total One Time 
@hue Costs: SA-OC 
$ 395.843 
$ 791,686 
$ 395,843 
$ 1,583,372 



INTERIM PRODUCTION SUPPORT (IPS) COSTS OC CLEANING TO SA-A,C ---- -------- -------- -------- ------------ -------- ----------- ------------ ---- -------- -------- -------- ------------ -------- ----------- ---------__- 
(A) REQUIREMENT - LOSING ORGA DPAH HOURS MOVED 

FY 95 0% 0 0 
FY 96 25% 67,980 16,995 
N 97 50% 67,980 33,990 
FY 98 25% 67,980 16,995 
FY 99 0% 0 0 
N 00 0% 0 

(B) WORKDAYS 26 1 
(C) DAYS OF IPS REQUIRED 86 
(D) IPS % (CIB) 32.95% 
(E) IPS HRS REQUIRED 22,400 
(F) TOTAL SURGE CAPABILITY 25.00% 

SURGE CAPABLITY LOSING CENTER 10% 10.00Cb 
SURGE CAPABlLlN GAINING CENTER lSO/o 15.009 b ---- -------- -------- -------- ------------ --------- -----------. ------------ ---- -------- -------- -------- ------------ --------- -----------. ------------ 

(G) ORGANIC HOURSIORGANIC COSTS 
TOTAL REQUIREMENT 5,60C 

LOSING ALC(s) 
OC-ALC $45.64 

GAINING ALC: 
OC-ALC $0.00 
00-ALC $0.00 
SA-ALC $45.02 
SM-ALC $0.00 
WR-ALC $0.00 

BASE X $0.00 

TOTALS 

TOTAL ORGANIC COST $252,454 ---- -------- -------- -------- ------------ -------- ----------- ------------ ---- -------- -------- -------- ------------ -------- ----------- ------------ 
(H) NON ORGANIC % (100%-F) 75.00% 
(I) NON ORGANIC HOUR (E'H) 16,800 
(J) CONTRACT % 50.00% 
(K) CONTRACT HOURS (I'J) 8,400 
(L) CONTRACTOR DIFFERENTIAL $0.00 
(M) ADDITIVE CONTRACT COST (K'L) $0 ---- -------- -------- -------- ------------ -------- ----------- ------------ ---- -------- -------- -------- ------------ -------- ----------- ------------ 
(N) UNSUPPORTABLE WORKLOAD % (DURING TRANSITION) (100%-F-J) 25.00% 
(0)  UNSUPPORTABLE HOURS (I'N) 8,400 
(P) UP COST 

GAINING ALC: 
OC-ALC $0.00 0.00% 0 $0 
00-ALC $0.00 0.OO0/o 0 $0 
SA-ALC $67.53 100.00% 8,400 $0 



SM-ALC 
WR-ALC 

Base X 
- 

TOTAL $0 
-.--- -------- -------- -------- ------------ -------- ----------- ------------ -.--- -------- -------- -------- ------------ -------- ----------- ------------ 

(R) TOTAL IPS COST: $252,454 
(G TOTAL+M+P TOTAL) 



----- - 
ElQUlPMENT TRANSFER OC CLEANING TO SP, 

EiQUlPMENT 
WEAPON SYSTEM SUPPORT EQUIPMENT 
APPROPRIATED FUND 
OVER 5K 
UNDER 5K 

TOTAL 

E.XCESS EQUIPMENT PERCENT 
WEAPON SYSTEM SUPPORT EQUIPMENT 0.00% $0 
APPROPRIATED FUND 0.00% $0 
NON APPROPRIATED FUND 0.00% $0 
OTHER 0.00% $0 ---------------- ---------------- 
TOTAL $0 

FtEPURCHASE VS MOVE 
WEAPON SYSTEM SUPPORT EQUIPMENT 5.00% $0 
APPROPRIATED FUND 5.00% $0 
NON APPROPRIATED FUND 5.00% $0 
OTHER 5.00% $0 ---------------- ------ ---------- 
TOTAL $0 

COST TO RELOCATE EQUIPMENT 
REMAINING EQUIPMENT VALUE 
P,C,H (WESTING HOUSE) 
TRANSPORTATION (DST) 
REMOVE AND REINSTALL (SM-ALCIMADE) 

TOTAL COST TO MOVE $21 3,084 

COST TO DISPOSE OF EQUIPMENT (DRMO) 
EQUIPMENT VALUE 
DISPOSAL COST REMOVE AND TRANSPO 

TOTAL EQUIPMENT COST 
RELOCATE $213,084 
DISPOSE $0 
BUY $0 

-.---- - - - -------- 
(A) TOTAL $21 3,084 

-.-- -- -- - ---- - 
II\IVENTORIES D033, G072, G402A 

STOCK FUND $0 
OTHER $0 

$0 
$0 
$0 



TOTAL 

AMOUNT TO MOVE 33.00% $0 

COST TO RELOCATE 2.00% $0 

- - 
(B) TOTAL $0 

- - 
MATERIAL DAMAGE 

EQUIPMENT 

(TVA)'TIMES HANDLED*.0001 

$4,261,678 
HANDLING 

8 $3,409 

INVENTORY $0 

HANDLING 
((TVA INVENT0RY)'TIMES HANDLED*.000 4 

- -- 
(C) TOTAL COST $3,409 

- -- - ----- 
PERSONNEL EQUIPMENT 

NUMBER OF PEOPLE 
CIVILIAN 
MILITARY 

NUMBER OF POUNDS PER PERSON 71 0 -- ------------ -------------- 
22,720 

LBS IN CWT 227 
COST PER CVVT $0.33 

-------------- -------------- 
OFFICE EQUIPMENT COST $75 

TRANSPORTATION 
NUMBER OF TRUCKS 
NUMBER OF MILES 

TOTAL MILES 
COST PER MILE 

TOTAL COST $75 
-. -- - 
VEHICLE MOVEMENT 



MILITARY LIGHT VEHICLE 
AVG NUMBER OF MILES 
COST PER MlLE 

MILITARY SPECIAL VEHICLE 
AVG NUMBER OF MILES 
COST PER MlLE 

TOTAL COST $0 -------- ------------------- --------------- --.------------ -------- ------------------- --------------- --.------------ 
TOTAL TRANSPORTATION COST OC CLEANING TO SA 

EQUIPMENT RELOCATION 
EQUIPMENT DISPOSAL 
PURCHASE VS MOVE 
INVENTORY 
MATERIAL DAMAGE 
EQUIPMENT PERSONNEL 
VEHICLE 
TOTAL 



INTERIM PRODUCTION SUPPORT (IPS) COSTS SA CLEANING TO OC: ---- -------- -------- -------- ------------ -------- ----------- -----------_ ---- -------- -------- -------- ------------ -------- ----------- ----------__ 
(A) REQUIREMENT - LOSING ORGA DPAH HOURS MOVED 

FY 95 0 O h  0 0 
FY 96 25% 66,556 16,639 
FY 97 50% 66,556 33,278 
FY 98 25% 66,556 16,639 
FY 99 0% 0 0 
FY 00 0% 0 

- 
1 00.00% 199,668 66,556 

(B) WORKDAYS 26 1 
(C) DAYS OF IPS REQUIRED 86 
(D) IPS '10 (CIB) 32.95% 
(E) IPS HRS REQUIRED 21,930 
(F) TOTAL SURGE CAPABILITY 25.00% 

SURGE CAPABLITY LOSING CENTER 10% 10.009 b 
SURGE CAPABILITY GAINING CENTER 15% 15.009 6 ---- -------- -------- -------- ------------ --------- ----------- ------__-___ ---- -------- -------- -------- ------------ --------- ----------- -------_---- 

(G) ORGANIC HOURSIORGANIC COSTS 
TOTAL REQUIREMENT 5,482 

LOSING ALC(s) 
SA-ALC $45.02 

GAINING ALC: 
OC-ALC $45.64 

' 00-ALC $0.00 
SA-ALC $0.00 
SM-ALC $0.00 
WR-ALC $0.00 

BASE X $0.00 

TOTALS 

TOTAL ORGANIC COST $249,885 ---- -------- -------- -------- ------------ -------- ----------- -----_-__-__ -.--- -------- -------- -------- ------------ -------- ----------- -----------_ 
(H) NON ORGANIC % (100%-F) 75.00% 
(I) NON ORGANIC HOUR (E'H) 16,448 
(J) CONTRACT O/o 50.00% 
(K) CONTRACT HOURS (I'J) 8,224 
(L) CONTRACTOR DIFFERENTIAL $0.00 
(M) ADDITIVE CONTRACT COST (K'L) $0 -_-- -------- -------- -------- ------------ -------- ----------- ------------ -.--- -------- -------- -------- ------------ -------- ----------- ------------ 
(N) UNSUPPORTABLE WORKLOAD O h  (DURING TRANSITION) (100%-F-J) 25.00% 
(0) UNSUPPORTABLE HOURS (I'N) 8,224 
(P) UPCOST 

GAINING ALC: 
OC-ALC $68.46 100.00% 8,224 $563,006 
00-ALC $0.00 0.00% 0 $0 
SA-ALC $0.00 0.00% 0 $0 



SM-ALC 
WR-ALC 

Base X - 
TOTAL $563,006 -_-- -------- -------- -------- ------------ .-------- ----------.. ------------ -__- -------- -------- -------- ------------ .-------- -----------. -------_--_- 

(R) TOTAL IPS COST: $812,892 
(G TOTAL+M+P TOTAL) 



-.-- -- - - 
EQUIPMENT TRANSFER SA CLEANING TO OC 

EQUIPMENT 
WEAPON SYSTEM SUPPORT EQUIPMENT 
APPROPRIATED FUND 
OVER 5K 
UNDER 5K 

TOTAL 

EXCESS EQUIPMENT PERCENT 
WEAPON SYSTEM SUPPORT EQUIPMENT 0.00% $0 
APPROPRIATED FUND 0.00% $0 
NON APPROPRIATED FUND 0.00% $0 
OTHER 0.00% $0 ---------------- ---------------- 
TOTAL $0 

REPURCHASE VS MOVE 
WEAPON SYSTEM SUPPORT EQUIPMENT 5.00% $0 
APPROPRIATED FUND 5.00% $0 
NON APPROPRIATED FUND 5.00% $0 
OTHER 5.00% $0 ------ ---------- ------ ---------- 
TOTAL $0 

COST TO RELOCATE EQUIPMENT 
REMAINING EQUIPMENT VALUE $2,262,349 
P,C,H (WESTING HOUSE) 3.50% $79,182 
TRANSPORTATION (DST) 0.50% $1 1,312 
REMOVE AND REINSTALL (SM-ALClMADE) 1 .O% $22,623 

TOTAL COST TO MOVE $113,117 

COST TO DISPOSE OF EQUIPMENT (DRMO) 
EQUIPMENT VALUE 
DISPOSAL COST REMOVE AND TRANSPO 

TOTAL EQUIPMENT COST 
RELOCATE 
DISPOSE 
BUY 

----------- -------- - --- -- --- .- 

(A) TOTAL $113,117 - -.- -- 
IP4VENTORIES 0033, G072, G402A 

STOCK FUND $0 
OTHER $0 

$0 
$0 
$0 



TOTAL 

AMOUNT TO MOVE 33.00% 

COST TO RELOCATE 2.00% 

. . - - - --. 

(B) TOTAL $0 
- 
MATERIAL DAMAGE 

EQUIPMENT $2,262,349 
HANDLING 

(TVA)'TIMES HANDLED*.0001 8 $1,810 

INVENTORY $0 

HANDLING 
((TVA INVENT0RY)'TIMES HANDLED'.000 4 

------ $0 - 
(C) TOTAL COST $1,810 

---- - --- -- -- ---- 
PERSONNEL EQUIPMENT 

NUMBER OF PEOPLE 
CIVILIAN 
MILITARY 

NUMBER OF POUNDS PER PERSON 

LBS IN CWT 
COST PER CWT 

OFFICE EQUIPMENT COST 

TRANSPORTATION 
NUMBER OF TRUCKS 
NUMBER OF MILES 

TOTAL MILES 
COST PER MILE 

TDTAL COST 



MILITARY LIGHT VEHICLE 
AVG NUMBER OF MILES 
COST PER MlLE 

MILITARY SPECIAL VEHICLE 
AVG NUMBER OF MILES 
COST PER MlLE 

T3TAL COST $0 
-.------- ------------------- --------------- --.------------ -.------- ------------------- --------------- --.------------ 
T3TAL TRANSPORTATION COST SA CLEANING TO OC 

EQUIPMENT RELOCATION 
EQUIPMENT DISPOSAL 
PURCHASE VS MOVE 
INVENTORY 
MATERIAL DAMAGE 
EQUIPMENT PERSONNEL 
VEHICLE 
TOTAL 



COBRA INPUTS 

TWO SCENARIO'S: 
1. Move OC pans to SA 

2. Move SA pans to OC 

YIELD 
CENTER DPSH 

CENTER (RECURRING COSTS  ONE TIME UNIQUE COST 1 

2 

ALC PERSONNEL AUTHORIZED FY98 
CENTER DIRECT 94 9 8 



MOVE OC PARTS TC) SA 
YEARLY COSTS 

rtECUFIRlNG COSTS - 
Maint. of Equipmt* 1 C02 Sys = 2000Iyr $6,000 
OC EO.UIPMT 5 Pans Washers = 3001 $1,800 

3 FIC Sys = 3000lyr $9,000 
1 Permanganate Rej Sys $3,000 

PH&T Costs NSN METHOD $18,151,200 
CWOOSE THIS 

OC PP,RTS TO SA FED EXPRESS $33,000,000 /VALUE FOR OC 
DLA METHOD 

!RECURRING COSTS $33.01 9,800 1 J 

ONE TIME COSTS 

30% of new equipment 
Minor Construction* SF 400 $821,880 /' 
SA SHOP CONSTRN 

Shop Rearrangment SF area $20/SF $1 96,980 '" 
SA SFIOP REARRANGE 

SA PAYS 

OC PAYS 

SA PAYS 

SA PAYS 

Peculicr Equipment !UE 
OC EC!UIP NEEDED C02 CLEANING SYS 

cabinet / peiletizer 
32 ton tank 
compressor 
AQUEOUS PW's 
Man Tornado 40 
Man Tornado 60 
Man Tornado 60 
Man Hurricane 60 
Rotojet 
FIC systems 
FIC systems 
FIC systems 
Permanganate Rej Sys 

Parts Staging Area 

Oriainal cost Yr Acauired - SF 

$30,000 9 2 '20 
$129,000 94 1560 
$129,000 94 is60 

$55,000 93 rj60 
$15,000 90 120 

$632,544 9 2 tj20 
$1,548,831 93 !i20 
$1,548,831 93 ti20 

$180,000 9 0 1 :!40 
$4,612,206 v' 6 1 1 4 9 ~ ~  PAYS 

3 0 0 0  
TOTAL AREA NEEDED 9t149 

/ 

Shop I:loor Cleanup SF moved $5/SF $260,250 " 
OC SHOP SPACE = 52050 SF 

OC PAYS 

Environmental costs to clean OC* 
ASSUME =O 

$0 OC PAYS 

NOTE: THESE VALUES ARE ESTIMATES 



MOVE SA PARTS TO OC 
YEARLY COSTS 

RECURRlhlG COSTS 

Maint. of Equipmt 3 Waterjet = 100001yr $30,000 
SA EQUIPMT 3 Parts Washers = 3001 $1,500 

PH&T Cor:ts NSN METHOD 
SA PART!; TO OC FED EXPRESS 

$18,151,200 
$33,000,000 C:HOOSE FOR SUM 

DLA METHOD $46,340,934.40. d 
IRECURRING COSTS $46.380.434 IL . /  

ONE TIME! COSTS 

30% of new equipment 
Minor Construction* SF 4 0 0  $381,840 
OC SHOP CONSTRN 

Shop Rearrangment Total SF area $20/SF $163,640 
OC SHOP REARRANGED 

OC PAYS 

SA PAYS 

OC PAYS 

OC PAYS 

Peculiar Equipment - Item Oriqinal cost Yr Acauired . SF - 
SA EQUIP NEEDED WaterJet #1  $390,000 9 3  7!iO 

WaterJet #2 $1,000,000 95  7!iO 
WaterJet #3 $800,000 9 4 7!iO 
Mart Hurricane 6 0  $55,709 9 3  300 
BE PW 300  PZX $21,818 9 4  2:!0 
BE PW 400  PZX $30,000 95 2:!0 
Ministacker $27,600 9 4  1!12 

$2,325,127 /' 3 i r i T o c  PAYS 
Pans Staging Area 50( 10 

TOTAL AREA NEEDEiD 8 1 1 F  

Shop Floor Cleanup SF moved + $5/SF 
SA SHOP SPACE = 45000 SF 

Environmental costs t o  clean SA* 
ASSUME SA DISPOSAL COSTS = 0 

$225,000 - SA PAYS 

$0  SA PAYS 

+ NOTE: THESE VALUES ARE ESTIMATES 

COSTS'I .XLS 



THIS DOES NOT INCLUDI 

I I I I I I 

ENGINES 
INF MOD 
CORE MOD 
FDT MOD 
GB MOD 
HPT MOD 
AUG MOD 
SAUDl 
SAUDl INF MOD 
SAUDI CORE MO 
SAUDI FDT MOD 
SAUDl GB MOD 
SAUDl HPT MOD 
SAUDl AUG MOD 

ENGINE 

ENGINES 11 

A 7  ENG 
A7 ENG (6) 
A9  ENG 
A 1  6 ENG 
A7 GB 
A9  GB 
A16 GB 
A16 GB (8) 
A7 COMP MOD 
MGL L U I V I ~  MUU 

A 1  6 COMP MOD 
A7B TURB MOD 
A9D TURB MOD 
A1 6 TURB MOD 

ITEM 

T66 N A W  WORKLOAD 
T66 - P 
T66 - G 
166-7 

THE MISTER ITEM WORKLOAD 

I 1 I I 
FY94 

TOTALS 1,687,233.60 1 $1 1,687,233.60 1 $ 1  1,687,233.60 IS1 1,687,233.60 1 $46,348,934.40 

Page 1 

FY98 

COST TO 
TRANSPORT (OC to 

DLAI 
LlNE 

ITEMS 

COST TO 
TRANSPORT (OC 

to DLAI 

TOTAL 
LINE 

ITEMS 

COST TO 
TRANSPORT 
(DLA to OCI 

COST TO 
TRANSPORT P A  

to DLAI 

TOTAL 
TRANSACTION 

COST 



Defemse A MESSAGE FROM DDST 

~ Z ~ ~ ~ ~ U Z Z - O ~ !  DEEENSE DI STRIBUTKON 
DEPOT SAN ANTOM0 J 



FROM: .DDST-XP 

SCBJECT: Workload T r a n s f e r  ~ o s t ' ~ s t i m a t e  

S A - A L C I L P P E N  i C  : 
ATTN:  C i n d y  L e d w i g  
B l d g  360 

1. . R e q u e s t  f o r  cost a n a l y s i s  f o r  t r a n s f e r  of a i r c r a f t  engrne l i n a  ttern:: t o  
be  s h i p p e d  t o  T i n k e r  AF6, O K  (F62039). f o r  c l e a n i n g .  M e t h a d o l o g y  u t i 7 i z i : d  is 
is b a s e d  on t h e  "Un5.t  C o s t "  c o n c e p t  o f  t h e  D e f e n s e  Logistic Agency  (DLA) 
sc!rvfce charges ,  a s  approved  b y  t h e  D e p a r t m e n t  o f  Defense  f o r  a l l  a 2 1  i t a l - y  
s e r v i c e s  and c u s t o m e r s ,  U n l t  c o s t  is basad  on Defense B u s i n e s s  O p e r a t i o n a l  
F u n d s  ( D S O F ) ,  which is i n  bssociation w i t h  o p e r a t i o n a l  e x p e n s e s  o f  D e f e n s e  
D . i s t r i b u t q o n  Depot  San A n t o n i o ,  D D S T .  U n i t  c o s t  is $29 .72 ,  p e r  l i n e  i t a n  
t r ~ n s a c t i o n .  

2 .  Methodology f o r  w o r k l o a d  t r a n s f e r  i s  f a r  a l l  maintenance t u r n - i n s  
d e s t i n e d  f o r  T i t t k e r  AFB,  OK, n o t  r e q u i r i n g  storage. M e a n i n g  a-11 t u r n - i n s  a r e  
. t o  b e  s h i p p e d  d i r e c t l y  off base o n c e  received a n d  packcged by D D S T .  S t o r a g e  
c o s t  a - re  n o t  t a k e n  i n t o  ~ c c c u n t ,  2 s  p e r  i n f o r n a t j o n  provided. Reinbu .r sab1  e 
pisckaging cost f o r  ~ a t e r i r l s  anc' l a b o r  a r e  n o t  i n c l u d e d ,  a s  p e r  inf ormat - ion  
PI -dvi 'ded.  . Informat  i o n  g a t h e r e d  and p r o v i d e d  b y  H r  R a l p h  A 1  v a r e z ,  f n d i c a i t e s  
t h a t  e n g i n e  l i n e  i t e m s  a r e  ro t e  sent d i r e c t l y  t o  i i h k e r  AFB and once 
r e t u r n e d  to DDST,  u i l l  be issued s t r a i g h t  t o  t h e  maintenance r e p a i r  f a c i : l i t y .  
i h e r e f o r e ,  nor r e q u i , r i n g  s t o r z o e  c c s t  or a b o v e  I t v e !  C p,ackag.ing f o r  s t o l - a g e ,  
Eigch l i n e  ;tern transaction i s  no; inpected b y  t h e  nuhber o f  u n i t  p e r  assembly 

. ( ! J P A ) ,  un less  i t  i s  g o i n g  t o  $ % o r a g e  o r  r e q u i r e s  a b o v e  ' l e v e l  C packaging,, a t  
. t i a t  p o i n t  it i s  c o n s i d e r e d  a r e i n b u r s a b l e  s e r v i c e .  

. . 

3 .  Unit cost f o r  transfer o f  u c r k l o a d  f c r  one e a c h  o f  e a c h  t y p e  o f  eng ine  i s  
a s  Yellows': 

ENGIKES LINE I T E M S  

T -56 /A -7  360 
T - 5 6 / A - S  291 

. . T-55/14-15 348 
F 100 716 
T F39 9 47 ---..- 

, T Q T A L  L I N E  I T E M S  2,662 

* Based on line itaas d i r e c t l y  sh:pped t o  T i n k e r  AFB, not to storage. 
Each u n i t  p e r  assembly'is a single l i n e  item. 

U N I T  COST COMPUTATION 

. . 



2.662 l ins items 
X $29.72 un9t cost p e r  t r a n s a c t i o n  ------------ 
$79,114.54 

U N I T  C3ST FOR M A T E R I A L  RECEIVED F R O K  H k i N T E N A N C E  TO T I N K E R  A F B  

$79 ,114 .64  u n i t  c o s t  f o r  r e c e l ~ t s   fro^ maintenance 
$79,114.64 unit c o s t  f c r  i s s u e  ( o f f  b a s e  s h i p m e n t )  ---------- 

$158,229.28 t o t a l  ~ n f t  c o s t  to s h i p  o n e  each o f  e a c h  t y p e  o f  c t tg in t  

U N I T  COST FOR nATERIAL RECEIVED F R D M  T E F X E R  AFB T O  KELLY UAINTENANCE,  A R E A  

$ 7 9 , 1 1 4 . 6 4  unit cost f o r  o a t e r i a l  r e c e i p t e d  from Tqnke r  AFB 
$79,114.64 unit cost for a a t e r i a l  i s s u e d  t o  maintenance area ( K A F B I  ----------- 
$.158,229.28 t o t a l  u n i t  ccst of one  each of each t y p e  of engqne 

received f r o m  T i n k e r  to Kelly m a i n t e r a n c e  a r e a .  

TOTAL U N l T  COST 

" IMPORTANT XDTE: This is f a r  u n f t  cost of o n l y  one e i c h  o f  e a c h  t y p e  o f  
engine. 

3. For a d d i t i o n a l  information o r  clarification, c o r ? t a c t  ne at 5-7967. 

B I L L  VELTEN 
P z . c k a g i n g  Special i: t 



WARNER ROBINS AIR LOGISTICS CENTER (AFMC) 

Technology & Industrial Support Olrectorate . -- Roblns Air Force Base, Georgia 

FAX ' n~le November 2:). 1994 I I 

FJ\ vhonc 01 ?!o2t> 7tll7 DSPJ 408-7017 

a C.lrgcut For yr!er infbrm;jtio~l 17 FzpIy ASAP J Pltase cotnmeut 

OW fax machine wxsn't \vorWng right rhc. odler day v;i~en y o u  tried I'zxillg somerl~ ng to me. It should be 
OK now. Here's the limited smount of dsta 1 I i n \ ~ .  ( 

Do Not Transmit Classified Information Over Unsecured Telecornmur~ications Systems. 

I Official DOD Telecommunications Systems Arc Subject To monitor in!^ And Use Of DO0 
Telecommunications Systems Constitutes Conselit To Mottitoring. 



Purpose: To docuzent t h e  ~ s u r c e e ,  t ~ . s t h ~ d s  and co~ :c lu s ion  05 
TRC study to rn in ln~ ize  u n n e c e s s a r y  duplicatloc wlthin t he  

centers for cleaning. 

Met hcd : k e f  ersnre f ins1 r j : ~ . b I . , ~  r. 

I cercify that tho abo-\*e infz~:-taat_i,?r~ acJ=.urate ~ n d  
com2lete to the best  of ny 1:no~ledge and b e l i e f .  



Scope 



WR - ALC ClrBANING TRC 1NDUS:TRIAL PROCESS R E l r I G W  

A t  the Warner Rcbins A i r  L~glscics C e n t e r ,  t h e r e  a r e  two 
areas in ujich c l c a n l n c  1s a d i ~ t i n c t  p o l - t i ~ n  of r.hs r a p a i r  
process. Aircraft compcntnts  are clszrle6 in t h e  CJet Clean 
Shop, Bu i ld i :~g  110 . C -  13ir E.1-::b?l lex cat:~poccnt s a2.e c l eaxed  
i n  t h e  -?Lsaesetl~kly ant! Z l e s n i n y  I c:,',': ares w i t h i n  E. l~i lc?~:sg 
14Q. The :leaning tsss,::arscl wicl: ~ . l ~ . t : n g .  paint, depaint 
and hand wipe/ber.ch to!., ir.t.ern~el:iiaLee c l e a s ~ i r l g  w e r e  :13t 
coneidered under the E:>pe c,f :his ~ t u d y .  A i r c r a f t  w a e : ~  
processes performed ;> j :e ra . t l i a~a l  ze:lbr~t ur.1t.s a l e  &,so nc: 
considered ~ i d e r  this =li..ai;::ig YES. 

CLEANING 

The  Wet Clean shsl:! c l r r k l - ~ s ,  iie;zints and prepalnts var ious  
aircraft :  component9 tr-c-- tn? F I N  and PIISTR woz.=lz)nd. 
Cleaning i~ a relat I.;--- :.. s i : i u l l  p;n-t icr; sf t h e  rvork perfarmea 
in t h i c  shep .  T h e  ::.; t-;,!.-rlg pl-,::.??;.~ fi:r ai.rcra.f t rcrrprjnsnte 
consists rnair.1~ u f  ~ t ~ 2 7 '  ; . l ~a~ i i : i g .  L'ul-ing t k l s  prccass ,  
MIL-C-8793 6 cleani1:g c ~.-;s-~i!:d is : I S P ~  t 3  clear.  a115 deg1-ease 
item& before and k u - l r , ~  t k:e yepail- r:-~rc:!ess. FILL-C- 3E!3:,4 
c~rzosicn removing c?rn>z.jnd lnay  also 11.2 u s e d  far  c l e a n i n s  
and corroeioc reno\-al :f necessary. k f ew  : te rm are cleaned 
in dip tanks contairAirls 3 n  a l k a l i n ~  c l e a n e r  ard a 
deoxidizer. 

The equipmen: u t i l i z e 6  fc l -  c l s a n i n g  w i t : i i n  t k i s  a h z ~  i s  a lso  
used d u r i n g  =fie d ~ p r i r : ~  :nq ;~:-c;z.es s . Wi tho-it zkio cs tpab i l l t y  
to clean compCnent s c :z  -:!? 3r. ;=r~-.'i renrit1~&1.it.a1 ly F:.TS£ EL-ak.1 P_ 

cleaning method s u c k  i s  ~ 5 3 1 . 1 1  c ~ B ~ I I ~ ~ - L c - ,  the r>=-.air -I- shop 
areas would k c o w e  rrc': = ~ F T J Y ! - : C J ~ I I K  ,:In l i ~ i l d  :tl:ping g c c = e e s e s  
u s i n g  F-azardo~s ,pa!..-e::- : 

PROPELLER COJSPONENT CLEANING 

The ccmpocenta undergoi~g p r ~ p e i l t = r  overhaul Ere cleaned 
after disassembly to remcve contan~inz tea  such as h.!draulic 
fluid. ?he cLeaninp &rEa incorpcc:at.?s a dis~ssembty a r e a  
and an KDI area. The cankg  which are c u r - e n t l y  us ?d for 
cleaning a r e  F 1-3: ?TI :  ? t - j  --T\ be r e ~ 1 a r v . d  L:L : h p~7wer . . 
washers  which can I C ~ E ~ I :  tl!? ; :~nl~C:i iY:- i tP  v : ~ z n  s ~ f e r  _ ' ~ l u t l ~ r - e  
and 1 ~ s ~  1ak,c1r ~ ~ . q - u i x + i .  

The C - 1 3 0  Prcpeller I?egair Shnp i a  o l ~ s  cf t h e  o r i g  inal 
Technology F ,e~z i r  Ccntrrs . i?TE -.-%LC i -+p .3 i~ . s  .Liz Fzal-,?e r -  I? c? 



propeller assemblies, aE w?ll a,? 1J;7try and C,c.ast G1:nrd r - 1 3 C  
gropeller aeserrtblies. 



Aircraft Components 



WR-ALC Clean~ng TRC Inau!jtnal Process Rev~ew 

AIRCRAFT COMPONENT CLEANIIJG WORKLOm DATA 

Weapon Par1 Part Stock. Parts per Clt!antng Cleanlng 

System Nomencbture Nutn ber Nurntwr Year P~ocess T~metPan 

Leading Edee 
Leading Edge 
Leading Edge 
Leading Edge 
Leading Edge 
Leading Edge 
Leading Edge 
Leading Edge 
Stab. WE 
Vertical Stab 
Pylon (Box Beam) 
AR Cargo Ramp 
Aft Cargo Ramp 
Aft Cargo Door 
LIH OJ@ Flap 
UH I!B Flap 
RIH O!B Ftap 
RIH I!B Flap 
Brush  Block 

Leading Edge 
Cead~ng Edge 
Leadlng Edge 
Leading Ede6 
Leading Edge 
Leading Edge 
Leading Edge 
Leadlng Edge 
Nozzle, Exhaust 
Nozzle. Exhaust 
Ducl, Bif RIH 
Duct, Blf LIH 
Nose R~ng 
Toilet 

Stearr Clean 
Stearl Clean 
Stear i Clean 
Steari Clean 
Stearl Clean 
Slear i Claan 
Steor Clean 
S m r i  Clean 
Stearl Clean 
Stear I Clean 
Slear 7 Clean 
Steer i Clean 
Stear 1 Clean 
Stear r Clean 
Stear I Clean 
Steari Clean 
Stear 7 Clean 
Steari Clean 
Stear i Clean 

Stear i Clean 
Stear i Clean 
Steari Clean 
Stear 1 Clean 
Stearl Clean 
Stearl Clean 
Stear 7 Clean 
Stear I Ctean 
Slear 1 Clean 
Wate Plk 

Alkali ?e Clean 
Alkali 7 6  Clean 
Stear 7 Clean 
Slear i Clean 

F-15 Pylon 65A731201-1015 156~-0~1-lP9-5541FK 46 Stear? Clean 1.80 
F-15 Pylan 68A731001-1017 1560-01-200-6528FX 10 Stear 7 Clean 1.80 
F-15 Pybn 68G731201-1025 1560-01-155B006FX 5 Staari Clean I 30 
F-15 Pylon 686731 001-1025 1560-01-1 55-C509FX 15 Stear.) Clean 1.80 



WR-ALC Cleanl~\y TRC ~~oirstrial Process Rev~ew 

AIRCRAFT COMP3hiENT CLEAN1N.S C3UIPMENT DATA 

Nomenclature ACQUISI~IC- CDS l Sf?ri~I C Model 1 

Steam Jenny $2.000.00 nla nta 
Water Pik S20 OD0 00 2575 Llqua 6lastt.r 110 
Tank. Alkaline IOE ("*'/K) n:a nla 
Tank. Deoxidizer IOE ( . . IA~")  n: a nia 



W R 4 L C  Clearling TRC lrdustrlai Process R6v16w 

AIRCRAFT COMPONENT CLEANING PER.SONNFL DATA 

Pay Plan WG 
Grade 4 ,  5 
Series 7000 
Author~zed 13 (Also perfom1 depo~n~!prcpaint funct~ons) 
Additional Requlred none 
Procass Supported Sheelmetal Rep:icr, MetalGond. Welding 
OSM n!a 



C-I  30 Propeller 

NO. 01t D I D  



, * t n  . In  - 1  v n  U I I  C jiriai Process Rrlvisw 

C-130 PROPELLER COMPONENT CLEAPIING WORKLOAD DATA 

Weapon Part Part - Stock Units per Clearling 

Systcm Nomenclature Number N l ~ r n k r  Y tar Process 

Low Pitch Stop 
Low Pitch Stop 
Low Pitch Stop 
Pump Housing 
Pump Housillg 
Pump Housing 
Valve Housiciy 
Valve Housing 
Valve Housing Cover 
Volvc Hoc~::ilcy Cover 

Pitchlock Regulatcr 
Pitchlock Requlator 
F4tchlock. Rcgr~laf[?t 
Eeal-ings 
n1...1.. 
UlULJG 

Blade 
Eerrell P.ssemt+lv 
Onme Sl~ell 
Bearings 
Eearings 
Bearings 
Fuel Filters 

1610-01-112-3771 52 1 PD680 
16 10-01-1 43-533 1 included in al,ove 
1610-00-628-6032 included in above 
16 10-00-005-8685 654 A~t tomdt  

16 10-00-209-7984LC included in above 
161 0-01-220-6052 Included in above 
1410-01-016-2136 f584 Asl~wrnat 
161 0-00-962-2[152LC included in above 
161 0-03-1 79-6 130 116 9ritrc:rnat. 

161 0 - 0 0  805 7533LC irlclrlded in abilve 
1610-01-102-3010 4 7 9  PO680 

: G 10 00..90Y. 71 3BLC ~rlclurled In nbova 

510-00-09s 71 ? 5  included in above 
31 10-00-i 00-3573 1568 Po680 ,,..', ,,., . - , A  ..., -.- 
ICJ I t P  I N  I J+- I!J7>:1 

. --- 
I:JYv Pai11i Sll .3 .?~'1 

1610 00-482-7937 inc above SIDS 1 OS 
16 19-90-628-77 1 6  437  POI380 

1610-00-628 71 71 453 PD680 
3 1 1Ct-00-762-2229 31 20 POGEO 
3 1 10-00 100 35'3 7 included in :qljove 
31 1 0  00- 159 939 1 ir~cluded in above 

4 730-00-796-9893 308 PO680 

Cleaning Subcomponent 
TirnelU~tit PartslUn~l 

2.40 1 11 1 plus 32 

1 .OGG 39 plus 182 

0.5 7 1 a0 

0.365 130 



WR-ALC Cleaning TRC lndustrlel Froress Review 

C-130 PROPELLER C3MPONENT C L E A N I N G  EQUIPMENT DATA 

PD680 Cleaning Vzts ( f ,  0/vd.*/w'4 nla nta 
Astmmet Cleaning Vets (G c d f i  dH 
Hot Wafer Rinse &r/&n/a I.& nia nja 



NC. OlEl  D l 3  

WR-ALC Clean~ng TRC Indu!;trlal Process Revew 

C-130 PROPELLER COMPONkKl CLEANII\IG PERSONNEL DATA 

Pay Plan WG 
Grade 10 
Series YP'lU 
Authorzed 1s (Also perfam otrer repar  funct~ons, 
Additional Requ~red none 
Prows6 Supported C-130 Pr~oeller Ovc!rnaul C-141 PDM. F-15 PClM 
08M n:a 
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Consolidation of Cleaning vs. Lean Logistics 

October 18, 1994 

I. One premise for lean logistics is that customer !;upport will be improved by reacting -17 to 
the customer's requirements. One section of the reaction process is the production repair cyc1,e. 
The god of the production cycle should be to reduct cost, cycle time, anc. work in pracess (cycle 
time and work in prous  are directly  proportional:^. If cleaning operatioas are consolidared tile 
result will be greater perso~e l  costs and Ionger cycle times. Longer cycl : times will cause 
p a c r  work in process. The assumption unddyil~g consolidation is that equipment d i z d  
under 100% could be combined to reduce the amount of equipment needed to accomplish the 
total cleaning o p d o n s  at a base or even within .liFMC (optimize u t k  ion of c!-g 
equipment is the goal). 

2. Fim of aIl consolidation of cleaning will increase personnei costs by requiring movement t o  
remote locations for simple cleaning operations. IF consolidation were to a dSkrent center then 
packing and unpacbg opedons would have to be added. The cos t  of s medium sized parts. 
washer is approximately %14,000.00 the cost of a small f o r m  is approximately %20,000.00 plus 
an operator at approximately %3 0,000.00 per annum Currently, low utili mion parts washers ere 
mvlned by the shop personnel in the area as they need a clean part. The I nechanic idenfies a 
need walks over and cleans the part. The parts washer utilization may be only 10% but lost time 
to flow is zero. If cleaning were cerrtralized on base the mechanic wodd 5sconhue his work; 
route the part to the central cleaning station and wait at best probably three days to get the part 
back The flow time to route it to another center would be measured in veeks. 

S h o p  H a n d l e s  awn C l e a n i n g  
O p e r a t o r  s u p p l i e s  l a b o r  

Cieaninp I 4 s h o p  I 1 e:L".!ion t__P{ o p e a t i o n  operat ion  

C e n t r a l k e d  C l e a n i n g  o n  bare  
Separate C l e a n ~ n g  Peaple  

Central ized Clr!aning o t f  Base 
Packing  and urtpatking p e o p l e  
needed a t  bo th  e n d s  

operat ion  o p e a t i o n  

I 
operatIan 

A ?-- +mj*l hTFFq-+, u n p a c k  I 
L 



3. The above process flow charts demonstrate the increased c o m p l w  c f the process if 
consoiidation is done. This increase in camplcxhy will lead to delays in procdng and increased 
flow days, leading to an increase in work in process. The Wkrs needed ;:o support the field ?will 
have to be increased to support the longer lead times to repair, which leads directly to an incrtaase 
in hished goods inventory. Also note that any &ort to decrease flowtimes will require more 
than just the management of the local area to fbcuz; on the process becaust: of the expanded 
organizations invohzd 

4. The cost to move landing gear between ALC's l x s  been stbated by tile plating IPT to be 
$5.95 Million. This same cost would be incurred at each clean operation wihin landing gear ;md 
like cost would be iaamed for other workloads. 'lbe issue of cleanliness in txanspo~ also ariiies. 
Can an item cleaned remotely stay clean in transport without special handling? 

5. The obvious conclusion is that cleaning should not be consolidated. Cmiimed in depth m d y  
of the issue is not smart and a waste of the ALC's valuable time. 



b 

c n n  m 





00-ALC CLE/.% , PROCESSES 

4 

, 
I 

OFFICE 
SYMBOL 

LITUA Uldg. 
75 1 
LI'I1B 1 1 W ~  
J 
LlTBn Dltlk 
5 
J.IIDll Ill*, 
5 
IJWN D M ~  
1005 
SJICN ~ l d g .  
2003 
u i t l l  Bide 
2013 

L ~ C N  D W ~  
1013 
UICN R I J ~  
2013 
L!TF?! D!;!g, 

PROCESS 
NAME 

- 
CllRhlICAL CLEAN 

CBU4lCAL C I m  

CIIEhIICIIl. CLI(IW 

Cll!?.\4ICAL, CLI.XN 

DINTCLEAN 

ULMC C L ~ A N  

AQUEOUS;~~F-- 
POWER W A ~ I I E R  

CIIEMICALCIZAN 

~ ~ E ~ c L E ~ w  

Dl-IONIZED \VATER 

UZCN Uldg. IWSE Dl3-IONIZED WATDR 

I.ITCN Dldg CI Il%fICAL C W  IGOPROPY L M O I I O L  

POW EII DARACLBAN 232 
WAS1lFAg 84 

UUI M.90NIC IhlhtCRSION TANK 

SI'RAY WAI EIt 

DIP TANK 

U1,TIUISONIC IMMERSION TIWK 

FRM8URlZED SFRAY DOO?lC 

N / A ~  

N/A 

NlA 

N/A 

I80 

CHEMICAL/MEDIA USED 

'1'RIC11~01t01!1 IIANU 

m~~ 
AWOIIOL 

DlCHIDROhtljl lMWE 

PUIS'~IC MRDIA 

CLASS ~ I U D I A  

- -- - - -- - - 

1915 

LlTCII bldg. 
1915 
LITCII UIdc 
1913 
UTcI i  U(Q. 
1917 

20 hliN. 

10 MIN. 

10 MIN. 

10 MM. 

I J  hlM 

Ll?CII Illdg. 

NO. U'OULD ADD A hiINIMVh( O r  3 
IrIx)WJJAYS TOTlll! I'ROCCSS 
NO, WOULD ADD A MNIMUM OF 3 
WWVAYB mnm PROCESS 
KO, \WOLD ADD A MNMUM OF 3 
PU>WUAYS TO TIIE PR- 
NO, W0UI.D ADD A MMlhlUM 01' 3 
PLOWDAYS 'TO n l l t  r ~ o c ~ s s  
NO, R'OULD AW AiGiKGimi OF 10 
PI.OWDAY8 TO'I'flA PROCPSI: 

1 FWWDAY8 TU nIE PROCESS 

DoOTII 

ULMT CLEANIN0 

MAIZT K)\VKR 
WMIICR 
MART IWWER 
WMIIER 

COULD PROCESS BE DONE IN 
ANOTHER BUILOING? IF NO, 

WHY NOT? 

NO, WOULD AUI) A bilNIhiUhl OF 3 
FLO\VDAYS TO I'll8 PROCESS 
NO, \CrOUU) ADD A MINIMUM OP 3 
fUIWDAY6 'ID TflE PllOCESS 
NO, \VOUW AUU A hl[NlhtUhi OP 3 
IIOWDAYB 'ronll!  rnocma 
NO, WOUID ADD A MINIMUM OF 3 
PWWUAYB TO T11R PROCESS 
NO, WOULIJ ADD A MMIMUh4 OF 3 
I'LO\VDAYS ~onru rnoc~ss 
NO, WOUID ADD A MINIMUM OF 3 
rJDWUAYR 1W T11lJ I'RaTS3 

' METHOD 

AOCI'ATION 

TANK 

t\OI'I'ATION 

T m K  

OLOVE uox DWC C N ~ I N I Z ' ~  

UI,OVl? IWX 111A31'CARlNKC 

ENCUlSURtl 10 1'0 13 hfIN, NO, WOVLDADDAMINIMUM OP 10 
PUIWDAY 8 M 7llE PROCESS 

FLASTIC BLh9T M W A  B u m  B O ~ I I  AND atom uox VARJMIB NO, WOULD ADU ANINfktIJM 0 1 : r  
I)Lr\ST CAlllNIST9 PLOWDAYB 'ro TIE PROCESS 

D AMCLEAN 232 FRFASURIZKD SI'RAY UOOTII 10 MIN. NO. I V O U L ~ A M M I ~ W U  OP 3 
FMWDAYB TOTllB PROCESS 

DARACLW 232 PRESSURIZED SPKAY W 1 1 1  10 MIN. NO; wnr RD EBD A rr!s.m~u np j 

SPRAY C L W I N O  

NO, WOULD ADD A hflNIMUM 01'3 
W W D A Y 3  TO nre PROCESS 

NO, WOUID AM) A hflNlLfUh1 OP 3 

DRY C L W I N O  SOLYBNT 

TEMP. IF 
APPLICAOLE 

N/A 

WA 

- 
N/A 

NfA 

NIA 

NlA 

---- 
DARACI,RAN 232 

ISO~ROFYI,WIIOL 

AVERAGE 
TIME TO 
PROCESS 

J hiW. 

5 h4lN. 

5 MM. 

5 MIN. 

10 MLN. 

10 MIN, 

- 
1110 

NJII 

I'RI:~GIJRI%I!I~ S l ' W  LKXml 

-- 
VL'I RMONIC IMMEI~SION'CI\NK 

LO AllN. 

WEAM 

i31Tm~ ACID 

SPRAY 8 T W t  
I.U)WDAYS 'IU 71lE PROCXSS 

220 20 HIN. NO, HWVLU ADD A MINIMUM 01' 3 
wwnn.~! ~n T!!E ~ .ZESS  
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00-ALC CLEA PnOCESSES 

- 
OFFICE 

SYMBOL 

LMShll' 

LAOS1220 

LAOSt220 

LAOAfLAOfllL 
AOCRAOFRA 
01122511 1233 

LAOSt22Ot27 
0 

AIO 81 Parto Wetar .?nen p:! cp:~; 180 2 hre NO, must be dom In nequonae durtng 
LAOS!22n!27 C!s=nl;;~ io prep for pdnt In do& whore palndw w l l  
0 palnt 

DOOW 

A/C 81 Par ta MEK Hand wlpo AmMont I hr 190. muet be dona In aoquenca dutlng 
LAOS1220127 Clsnnlng prior to prep for pdnt In dook whste palntlng wlfl 
0 palnt ocow 

LAOS/220 Parts dopotllng polyalsulfe~a Dlp Tank Atnblont 8 hrs FJo, requlrea e n v k a n m d  controls and 

. - would add fbvrtlms 
LAOSi220 Parts Cleanln~ weter/0&6 l870G Sprny on, Hond norub. pel ?.rMe.,; ID  mm, No, unique l4dll)y raqulmmsnCI and 
-- watar blast woutd edd bwtbne 
LAOSMZO Saalant Removal water 16,000 p d  #pray Amblent 30 mln. No, unlqus lsclllty requlremonb 

L90Sf220 Pmlnt Equtprnent MEK, Poly Ihlnnar Hand olean, Auto gun aleenar Amblant 16 mln. No, munt be clsned whet* prlntlnq takas 
C4eanlng prase 

PnOCESS 
NAME 

Blnrt Clean 

A/C Clomllng pclor 
to strlp 
AIC Claanln~ altar 

sirlp 
A/C 81 Parts apot 
olaanln~ 

A/C 6 Parte 
Cloanlng prior lo  
pelnt 

CHEMICAL/MEDIA USED 

Polybcrnd WnnI 

EL0 18790 

B&B 1878G 

1.1.1, Trlahlctoothan~ 

B&B 18790 

- 
COULD PROCESS BE DONE IN 
ANOTHETI BUlLDlPaG7 IF NO, 

WHY NOT7 

No, h r c  la no mldmm of rhr  bdwmt hr blml 
and pfd opernUenr 

Yea, rorvlree lnluetrlol draln and would 
add Nowlkne 
No, muel be nom attlp booths In 220 

No, muet be dona d~rlng MC 
malntenanoe In dook 

No, rnt~at be done In meqttsnw durlnp 
prep for pslnt In dook where palnllng will 
ooour 

METHOD 

Sfnml up O1nst Daoth Md Olovo Box 
Dlut Cabket 

Spray on, Hand eorub 

Spray an. Hand eorub 

Hand Cloan 

Spray on, Hend eotub 

TEMP. IF 
APPLICABLE 

N/A 

Amblent 

Amblonr 

Amblent 

Amblant 

' AVERAGE 
TIME TO 
PROCESS 

Variable Dcpding 
on shnpa and dza af  
P'"' 

2 hro 

2 h  

6- 1 6 mln. 

1.6 h n  
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A EXECUTIVE SUMMARY: 

SCOPE 

This study is to determine the potential for cor~soIidation of all foundry workload within 
the command Foundry consists of Sand and Investment Casting Proc~:sses. Sand c- 
include aluminum, drop harmer dies, form dies and plating anodes which are provided by 
all of the ALC's. Iavement csstings consist of aluminum, ferrous all ~ y s ,  stainless steel 
and other exotic alloys which are all provided by 00-ALC. All centers provide drop 
b e r ,  form dies and plating anodes as required for their particular workload SA-ALL: 
provides a variety ofhigb grade air& quality aluminlrm castings anli SM-ALC is 
currently prototyping a large x-ray quality marine gear box housing. 110-ALC provides 
high quality Investment castings for a variety of customer requirement;. Sand casting at 
both OC-ALC and WR-ALC is miniscule in magnitude. 

FOUNDRY WORKLOAD DISTRIBUTIl3N 

DEPOT FY95 DPSH FY95 DPSH SAND INVEST 
SAND CAST INVEST CAST Yo Yo 

OC-ALC 251 1.0 
00-ALC 2818 11.3 
00-ALC 5636 100 
SA-ALC 14442 58.0 
SM-ALC 7045 28.3 
WR-ALC 335 1.4 

- - 
TOTAL 100% 100% 

Sand casting is performed primarily at Hi14 McClellan and Kelly fotm dries as can be seen 
%om the above table. Iwestment casting is provided by the foundry at Hill AFB. 

METBODOLOGY/PROCESS: Methodology and Processes used f i r  this study are per 
AFMC guidance and are detailed M e r  throughtout this report 

MODEL APPROACH: The COBRA Model .was used to obtain Personnel, moving and 
equipment relocation cost data 



OPTIONS: (SCENARIOS): Founw capability exists in some fo~m at a1 1 of the ALCe. 
However, there are h e  centm which have been identified as sites for consolidation: 
00-ALC, SA-ALC and SM-ACC. This selection is based upon 00-ALC's Excellent 
Investment Casting Foundry, SA-ALC's Exc1:llent Sand Casting Foundry and SM-ALC's 
developing Sand Casting Foundry. 

1. Foundry Consolidstion at OO-ME: Foundry comolidatio,~ is possible at 
00-Am using the elcisting Investment Casling capability and thru ,nodification of an 
available existing k i l i t y  to accomodate Sand Casting. The present Investment Casting 
capability is more than adequate to support the Command's m h m  requirement of 57'12 
DPSH FY96 of annual workload on a smgle shift basis having capacity to support 
workload of 48,552 DPSH FY96 on a two basis.. However, the existing Sand 
C W  capability is inadequate to support tbe Command's 24,891 UPSH armual workload 
requirement A modification project of an existmg facility co- $108,972 will be 
required to accomoche sand c a s b g  workload since the present Sar d Fo~mdry is 
inadequate. Total relocation costs to consolidate all Foundry workload to 00-ALC is 
$877,000. It would require in excess of 100 years to amortize the co:R of consolidation 

2 Foundry Consolidation at SA-ALC: Foundry consolidation I S  possible at SA-AIL 
using the existing Sand Castrng capability and, tbm modification of an available existing 
ficility to accomsnodate Investment C- 'The Sand Casting Founttry can perform the 
anmd workload requirement of 24,891 DPSII on a smgle shift ha* nnnllnl capacity to 
provide 77,112 DPSH on a two ahlft basis. However, modification cf sn existing h i l i l y  
c o w  $868,893 is required to provide capatrility for Investment Cak.ting which does not 

-3 now exid Total relocation cost for workloail consolidation at SA-ALX: is $!,752,000. 
Amortization is in excess of 100 years for this consolidation 

3. Foundry Consolidation at SM-ACC: iFomdry consolidation is possible at SM- 

I ,. ALC using the existing Sand Casbq capability and thru modification of an available - existing facility to accommodate Investment C~ashg The Sand Casting Foudry can 
perfonn the anuual workload rtquirement of 24,891 DPSH on a two hift basis having 
nnmlnl capacity to provide up to 48,552 DPSII on a two dill basis. However, 
modification of an existing facility costrng$925,838 is re!.equired to provide Iwestment 
Casting cepability which does not now exist PL 60,000 SF Send Castirlg Foundry costing 
$40 million is d y  under construction~rno~iification as a joint Air Force, Commercial 
and E w i r a n m d  Protection Agency project The CERP (Casting En Jssion Reduction 
P r o w )  will provide Womotive castings for Emission Testing putpa ses using existing 
SM-ALC foundry persormel on a part time basis. Consolidafion costs t 3 relocate workload 
to SM-ALC is $2,208,000 requiring in excess of 100 years to amortize 

4. Sand Foundry Consolidation at SA-AIL or SM-ALC and h~wtment Foundry 
Consolidation at 00-ALC: No ki l i t iy  modification costs would be required if Sand 



C a w  were consolidated at one site and Investment Casting were consolidated at a 
second site. Both SA-ALC and SM-ALC have capacity to provide t 3tal Command Sand 
Casting requirements on a smgle shift basis without any k i l i t y  modifications. Also, 00- 
ALL can provide total Commamd Investment Casting requirements on a slngle shift basis 
without any h i l i t y  modifjcation Sand foundry consolidation costs (personae1 and other 
costs) are $571,000 for SA-ALC and $975,000 for SM-ALC. Either :onsolidation site 
would require in excess of 100 years to amorlize. 

B. INTRODUCTION: 

TASK Foundry Process Study team was tasked to provide Options for Consolidation of 
Foundry workload wbich make sense to the C~~mmftnd  

ASSUMPTIONS: 

1. That all support activities will exist~mnain at gaiuing consolitlation site. 

2. That SA-ALC and SM-ALC bsve complete Sand Casting capab .lities and 
that 00-ALC has the only complete Iwedmenlt Casttng capability. 

3. That unique equipment would be evaluated for relocation to a process 
consolidation site. 

WORKLOAD DESCRIPTION: Foundry wclrkload is divided into !:and Castiog and 
Iwedment Casting based upon presently existing orgsnic fomdry capabilities at various 
cerders. Hill AFB has sn Investment Foundry which has been very mc:cessfid in provi&, 

S .  a variety of amall to medium sized inveRhnent castings. Hill AFB also has a d l  Sand 
.:. Foundry which provides drop b e t  dies and plating anodes. Kelly AFB has the largest 
- Sand Foundry which provides high grade aluminum sand castings, plmztic drop hammer 

dies and plating anodes. Kelly provided in excess of 18,000 T-38 Fli#xt Control Castings, 
avsriety of castings for Navy requitemen$ and is clnrently supplying several castings in 
production of 800 F16 Crew entry ladder$ n ~ e  fouadry is cumntly n muing 12 h o w  per 
day and 7 rtgys per week to expedite ladder mr- st the custo ners request 
McClellan AFB has a Sand Foundry which historically has provided tkop hammer dies, 
plating anodes and other castings. CLnreatly prototyping of some large x-ray quality 
Marine Gearbox Housing Castings is underway. Small foundries at Robbins AFB and 
Tinker AFB produce limited @ties of plating anodee, drop b e -  dies, form dies and 
other castings. Workload bas declined at all AJLC foundries in recent years to the extent that 
there is excess foundry capacity at all three sites under consideration 'Zhe magaitude of 
excess capacity is such that either Kelly or McClellan Sand Foundries or Hill 's 
Investment Foundry can provide the combined casting requiremnents  sing only a single 



C. ANALYSIS: 

METHODOLOGY/PROCESS USED: ?he Foundry Process Consolidation team used 
TDY site Visits to the Primary Consolidation Sites as required for evaluation of Options. 
All attempts w e n  made to use the same dsh~ base for data imput/usage and per AFMC 
guidmce end direction Microsoft Sofhvw was used for the eval~ation process. The 
Cobra Model was used to obtain Peraormel and Eqtupment relocation costs for this study. 

DATA COI.LECTEDICALCULATED/D:eRNATIVES : Full data collection was 
employed by the t h e  major ALC's foundry members as per the guilhce. Since Tinker 
AFB and Robbins AFB workload was minis:cule ( -33 PEs combined), oniy their armual 
Workload hours was provided for the study. Workload and Capacity data was h t o r e d  by 
the combined armual yield to obtain annllnl r~equirements based upot the FY95 BE. PLA. 
workload ?he PLA data was decoded to fi)undry work by specific PCNs since the 
RCC's typically performed other tban founchy work The ratio of fc un&y to other work 
within an RCC was utilized to prorate various costs: utility costs ard operating costs, etc. 
Flowtime tables were establinhed based upon typical workload and knowledge of the 
foundry processes. Facility modiGcations costs for Sand Casting wcore estimated based 
upon the ori@ cost to modlfir the S A - U :  foundry. Facility costa for Investment 
Casting are based upon actual contract costs *to mod@ k i l i t i e s  for the Hill AFB 
Investment Formdry. ?he COBRA Model w a g  used to obtain Persorn~el, moving and 
equipment relocation costs based @on the FIT98 BES PLA and a cornbined command 
yield W o r  of 1340 DPSH per P E  The indivkiual ALC reports were certified based on a 
combined ermusl yield of 1139 as directed I l e  combined yield fktctsr was changed to 
1340 after the reports were certified i h e  dsta for this report has bern adjusted 
accordingly. 



FOUNDRY PROCESS CCbBRA MODEL SUMMARY 
REALIGNS FOUNDRY WORKLEIAD TO ONE OF THREE ALCs 

ONE-TIME ROI 
COST YEAR 

ONE SITE CONSOLIDATION 
SCENARIO #1 
MOVES W0RMX)AD TO SA-ALC S1,752,000 loo+ 

SCENARIO m 
MOVES W O m A D  TO SM-ALC S2,208,000 10W 

I MOVES WORKLOAD TO OO-ACC S 877,000 

I TWO SITE CONSOLIDATION 

SAND CASTING 

MOVES TO SA-ALC S 571,000 loot 

MOVES TO SM-ACC S 975,000 10W 

INVESTMENT CASTING 

MODELING STRATEGY: The COBRA Model was used for evaluation- of the various 
optionshcenarios previously identified 

1. SOFTWARE SPREADSHEET: Sprleadsheet data using Microsoft software. 

Z PROCESS FLOW DIAGRAM: Individual Process Flow di a p m s  are an 
attachment to each ALC Foundry Study. 



3. PERT CHARTS: Pert Charts have not been used for this analysis. 

OPTIONS: 

1. PROS: 

- Single Site Consolidation 

-Minimum PEs for Overhead S@mg 

- Two Sttes ConsoHdatlon 

- Eliminate Facility Modification Costs Entirely 

- Reduce Relocation costa compared to Single Site 

- Reduce PEs for Overfiead StFlffinn 

- Reduce Risk of Srngle Site Wartime Sabotage 

Z CONS: 

- Single Site Consolidation 

- Increased Risk of Slngle Site Wartirne S-hotage 

-Two Sites Consolidation 

m i. 
- Increased PEs for Overhead StdEbg 

- COST IMPACTS: No Option provides an acceptable retun1 on invebent  
Two consolidation sites is more cost effective than a srngle site consol idation 

- FLOWllME IMPACTS: mowtime is increased by 2 to 4 weeks as the result of 
consolidation 

- PERSONNEL IMPACTS: Personnc!l requirements are reduced due to 
consolidation Loss of the SM-ALC foundry could result in loss of fourichy personnel 
required to support the CERP Foundry project !presently under construrtion~modification 
at McClellan AFB. Reference issues and concern. 

1. DATA. See individual ALC Tern Reports. 



Z VERIFICATION SHEETS: See Attached Verification/Certification Sheets for 
each Center. 

3. TEAM MEMBERS: See Foundry Process Coordination Sheet 

DATA COILF,CTION: SPREADSHEET: See Attached Foundry Consolidation Study 
Spreadsheet. 

1. That primay options to consider might require MCPs. 

2. Sand and Iwestment Foundry at SA-ALC might require an MCP to provide fkcility, 
floor space, and special provisions to relocatt? the 00-ALC Iwemnent Casting capability 
to SA-ALC. 

3. Sand and Investment Foundq at SM-ALC might require an M(T to provide fkcilior, 
floorspace, and special provisions to relocate the 00-ALC Investmerlt Casting capability 
to SM-ALC. 

4. Sand and Investment Foundq at 00-AIL might require an MCP to provide facility, 
floompace, and special provisions to relocate required equipment fro n SA-ALC to 
develop Sand Casting capability a! 00-ALC. 

4 .  

) 
5. That in event the McClellan AFB Foundry were closed &e to ~:onsolodation, 

their existxng foundry persounel would still be required to operate the new $40 Million 
d CERP (Casting Emission Reduction Program) Foundry under development at McClellan 

AFB. Part of the agreement for this proj e d  is hat SM-ALC Foundry I'ersormel will 

I ,. provide the total Foundry workload mrpport. See the SM-ALC study jor additional 
-a 
a idonnation regar& the CERP . 





CONSOLIDATION IMPACT 
JWEEKS): 
PRODUCTION TIME INCREASE 
TRANSPORTATION TIME INCREASE 
OPERATING COSTS: 

TRANSPORTATION 
UTILITIES 
HAZARDOUS WASTE FY94 

TOTAL MANUFACTURING COSTS = 

PERSONNEL: 

UMD AUTHORIZED PL 
FY95 BES PLA PEs 
EOUIPMENT: 

EQUIPMENT CA-CRL 
DEPRECIATION/MONTH 
PROGRAMMED INVESTMENT 
EQUIPMENT TI JRN-lN 

1 - 2  

1 - 2 

$43054 
$3 1484 
$274 

t 1088678 

20 
10 

$197976 1 
$7128-- 
$0 
eqni ooi 
,-..,,,A 

1 - 2  

1 - 2 

$53019 
$6880 
NOT 
AVAIL 
$465 1 18 

5 
5 

$9932 13 
$2580 
$49000 
$2 

1 - 2  

1 - 2  

$19410 
$7038 
N/A 

$24 1853 

2 
2 

$74268 
$0 
$0 
$6 

1 - 2  

1 - 2  

$19409 
$56609 
N/A 

$3 1 1286 

4 
4 

$1689000 
$3618 
$0 
$U 

$1 15483 
$45402 
$274 

$1795649 

27 
17 

$3047242 
$9708 
$49000 
$201881 

$19409 
~56609 

$311286 

4 
4 

$1689000 
$3 168 
$0 
$0 
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FOUNDRY CAPACITY SF: 

SAND CASIlNG SF 
PATIERN SHOP SF 
INVESTMENT CASTING SF 
PRODUCTION SUPPORT SF 
TOTAL = 

ADDITIONAL SPACE REOUIRED 
PXISTING VACANT SPACE) SF:, 
SAND CAWING 
INVESTMENT CASTING 
EOUIPMENT RELOCATION : 

SAND CASTING EQU~PMENT 
INVESTMENT CASTING EQUIPMENT 
FACILITY MODIFICATION: 

SAND CABTING 
INVESTMENT CASTING 

: i ~ : ; ; ' : ; ~ i ; ; ; ; ; ; ; ; ; ~ ~ * ~ ~ Q - ? ~ ~ i i ; '  .:.:., .:..:::::::::::::: ..... :.:... 
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12606 
3156 
660 
31 10 
19532 

0 
7 198 

$0 
$596634 

$868893 
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6320 
562 
755 
2945 
10582 

0 
7103 

$0 
$596634 

$925838 
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3567 
3456 

7023 

4200 
NIA 

$595396 
$0 

$1 08972 
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OC-.4LC 

FOUNDRY PItOCESS 

CONSOLIDATI(3N STUDY 

14 NOV 1994 

BY: GREG EWGHES 
OC-ALC/LIPE 
DSN 336-7246 



- PURPOSE: To document the sources, mcthods. and conclusions related to FOUNDRY TRC/PROCESS 
STUDY. The team Icad requested the amount of workload, facilities, and equipment at OiC- 

! ALC. 

SOURCE: Point of contact for supplied information is Grcg Hughes, OC-ALCILIPEB, DSN 336-7246. 
FY94 actual workload data has been researched from Bill Richey, OC-ALCLJPEPM. DSN 
336-2647 from actual shcet mctal manufacture job rcqucsts. Foundy layout and equipment 
data were provided by Mark Lucash, OC-ALCLIPEB, DSN 336-7246 

METHOD: Attachments include ~vorkload spreadsheer, foundry layout, and meltir,g furnace  characteristic:^. 

CONCLUSION: OC-ALC performed 251 hours of foundry work in N 9 4  in this TRC category. The foundry 
almost entirely supporls the manufacture of kirksite dies for the sheet metal shop manufacture 
process. The foundn at OC-ALC consists of three metal melting furnaces and misc equipment 
to support sand casting of sheet metal dies. The foundry occupies 28.'54 square feet of space in 
bldg. 300 1 .  

I cenify that the above information is accurate and complete to the best of my knowledgt and belief. 

Preparer: Date: fll ZW 5 y  

TRC Focal Point Re\ie\ller: di"?~-+d D a t e . / ' ; ' f l m 9 +  
EDNA McDAhEL. OC-ALC/RVIPP 
DSN 339-3345 

.-- I certifi that the abo1.e information is accurate and complete to the best of my kno~vledge and belief. 

"m WJCOM Reviewer -- Date.- 
f 



SHEET 
METAL 

FY 94 
ACTUAL 

PART NO. MFG JOB # HOURS TYPE MlSC 
3P22003-211 M7261 K 14 KIRKSITE MIL-2-7068 
3P22003-231 M3078K 4 KIRKSITE 
3P22003-232 M2889K 4 KIRKSITE 
35-10701-103 NONE 12 KIRKSITE 
35-1 0701-827 M5352K 24 KIRKSITE 
35-1 0701-828 M6738K 12 KIRKSITE 
35-1 0701-829 M2405K 2 4 KIRKSITE 
35-1 0701-830 NONE 12 KIRKSITE 
35-10701-172 M2132K 14 KIRKSITE 
35- 10702-829 NONE 8 KIRKSITE 
35-1 0702-837 M3916K 8 KIRKSITE 
35-1 0702-838 M4328K 8 KIRKSITE 
35-1 0702-840 M9135K 8 KIRKSITE 
35-1 5322-31 M8910K 8 KIRKSITE 
35-8221 -551 NONE 10 KIRKSITE 
35-8697-801 M2523K 16 KIRKSITE 
35-8697-802 M3961 K 12 KIRKSITE 
35-8697-504 M3202K 12 KIRKSITE 

5-96330-23 M2306K 8 KIRKSITE 
65-3475-5 (947)OOSl OC 8 KIRKSITE 
69-3690-1 M2844K 9 KIRKSITE 
90-504 1-3 M2069K 8 KIRKSITE 

'14 L2100029-013 M8333K 8 ALUMINUM 
-- 251 

Page 1 





D043A STOCK NUMBER INTERROGATION DArE 11/03/94 
SELECTED DATA 

: C INC 
I NSN 4430 002407540 Y PN ( 0001) 33-60 
NOUN FURNACE,METAL MELT1 Y CAGE 06688 

% TYPE OF I1 4 Y RNCC 3 RNVC 2 
I SOS FLZ A DEMIL A 
3 LEVEL/AUTH 2 2  A I/S I N D  N 
3 AF MOE FGG4 NIMSC F E ITEM STD CD 5 
3 EF/DT 00000 MOE/STAT 0 E ISC SN ( 01 ) 
3 IMC . D H PHRASE CD ( 00 ) 
i UNIT PRICE 1194.00 H PHR DATA 
i UNIT,/ISSUE EA H PHR DATA 
I QUP 1 A ESDC HMIC N 
i PVC N H SECURITY CD U 
i PVC DATE 85020 H CATLG AGENT TU 
! BUDGET CODE M H AF IM TG 
i FUND CODE H MGR DSG CD T3H 
I ERRC CODE U H EQUIP SPEC PE 
i ?LAC J IM: SMITH CAR0:LE 
i SHELF LIFE 0 LKJMD/AV 468-6628 
'ENTER OPTION "C" CONT, "E" END, "HIS" HIS'I'ORY, "CR" 

3 TYPE CARGO Z 
3 AMC 0 IWSC 0 
3 DSOR(S) 
; RIMCS PRIORITY 
S RIMCS CONTROL 

,; SHIP TO #:L 
<; #2 # :3 
j i  EMC 4 
II FREEZE CODE 
11 PROCURE SOURCE 5 
r i  PMIC A ADPEC 
1 3  O/S MOE EF/IIT N STA 

CROS:; REF. "SNUD". C 
" ? "  HELP, OR "CAGE", DEFAULT IS "C") 

No 4L3A STOCK NUMBER INTERROGATION DLSC STOCK NUMBER 4430 002407540 
2. SEGMENT M - CLEAR TEXT CHARAC'I'ERISTICS DA7'E 11/03/94 
3 

?C " .REQUIREMENTS STATEMENT CLEAR TEXT REPLY 

?E ITEN NAME FURNACE, METAL MELTIK'G, OIL BURNING 
:T GENERAL CHARACTERISTICS ITEM DESCR ACCOMMODATES NO. 60 CRUCIBLE; 1 BURNER T 

IPTXON ORCH;: 1800 DEG F MAX TEMP; W/ELEC MTR EL 
OWER AC 220V 3 PHASE 60 HZ 



D043A STOCK NUMBER INTERROGATION DArE 11/03/94 
SELECTED DATA 

J C INC I VC 
3 NSN 4430 002348296 Y PN ( 0001 ) 321 
\ NOUN FURNACE,METAL MELT1 Y CAGE 06688 3 TYPE CARGO Z 
\ TYPE OF 11 4 Y RNCC 3 RNVC 2 B AMC 0 .AMSC 0 
I SOS FLZ A DEMIL A B DSOR(S) 
3 LEVEL/AUTH 22 A I/S IND N S RIMCS PRIORITY 
3 AF MOE FGG4 NIMSC F E ITEM STD CD 5 5 RIMCS CONTROL 
3 EF/DT 00000 MOE/STAT 0 E ISC SN ( 01 ) S SHIP TO #1 
3 IMC D H PHRASE CD ( 00 ) 5 #2 # 3 
3 UNIT PRICE 1289.00 H PHRDATA -I EMC 4 
3 UNIT/ISSUE EA H PHR DATA 3 FREEZE CODE * 
3 QUP 1 A ESDC HMIC N 3 PROCURE SOTIRCE 5 
3 PVC N H SECURITY CD U 4 PMIC A ADPEC 0 
3 PVC DATE 85020 H CATLG AGENT TU 3 O/S MOE EF/DT N STA 
3 BUDGET CODE M H AF IM TG 
3 FUND CODE H MGR DSG CD T3H 
3 ERRC CODE U H EQUIP SPEC PE 
3 -IC J IM: SMITH CARCLE 
3 SHELF LIFE 0 LKJMD/AV 468-6628 

OPTION "C" CONT, "En END, "HIS" HISTORY, "CR" CROSS REF, "SNUD" r C 
"?I' HELP, OR "CAGE", DEFAULT IS "C") 

-m 
D O ~ A  STOCK NUMBER INTERROGATION DLSC STOCK NUMBER 1430 002348296 

SEGMENT M - CLEAR TEXT CHARACTERISTICS DA't'E 11/03/94 

IRC REQUIREMENTS STATEMENT CLEAR T3XT REPLY 

ME ITEM NAME FURNACE, METAL MELTIZQG, GAS BURNING 
:XT GENEFAL CIFARACTERISTICS ITEM DESCR 2 2 . 5  I N .  I D  OF POT 21.5 I N .  DEEP,: T I L T I N  

IPTION G MANUAL OPERATION; MAX TEMP A/A; EQUIP 
W/ELEC MTR BLOWER 2.20V AC 3 PHASE 60 HZ 



00-ALC 

FOUNDRY :PROCESS 

CONSOLIDAI'ION STUDY 

7 DEC 94 

BY: Mike Hsurbertson 
OO-ALC/LILB 
DSN 458-:2 195 



PURPOSE: To document the methods, sourus, and x:ope of analysis rchted to tlle TRCProcess being 
studied 

METHOD: 

I Eurifq. that the information providedis a m t e . a n d  a,mplete. 

00-ALC TRC CeMer: 
TXOMAS H. BROWNJNG, Ch 
BusiDess ~nhancement Divisio:n 
Financial Management Directorate 



Is. Sand Foccndry- Work1 o ~ d  i 5 t o  be b ~ ~ l e d  on the  FY95 '!ES F'LA. The FY95 
FE5 FLA shows 19.D PE5 fo r  LILPFW which includes We.ding, Heat T r e a t ,  
Ssnd Foundry and F l  sme Spray. The Unf t Ilanning Pocumen.: (UMD) shows two 
pos i t ions  Authorlredt'FlssIjned fo r  t h ~  Foundry. The I:Y75 Sand Foundry 
Wor\:ioad i s  as f o l l 0 ~ 9 !  

b!orl:load n PEs (work F'osl t ions )  :( svaraae command y i e l d  

AVETBQE Command Yield = 1409 FY95, 11128 FY94, i4f46 FYK', and FY98 1133 

SANE FOUNDRY WORKLOAD: 

FYS5 2.910 FEs u 1489 = 2818 DFaSH 
FY36 2.W FEs x 1426 = 2656 DFSH 
FY37 2.1?6 FEs ): 14~78 = 2@16 DPSH 
9 ' 9 8  2.fi8 FEs K 1139 = 2278 DPSH 

Ib. Investment Casting Foundry Workload i s  t o  be  based on the  FY95 EES 
PLA. The FY55 BE8 F'LA shows 16.8P FE.s fo r  LILFNT which includes Tool f-: 
Die  and Investment Cnsting. The UIID shows four  posi t ions 
kuthar i ted/Assigned fo r  Investment Casting. This cqclatcs ta 3 
F a t  tarnmal:et-s (4616) and 1 Noldmaker (54141, The FY95 Investment 
Cast ing Wnrkload i a  as f 01 I o t v s :  

INVESTMENT CAPT I NB WURKLOAD: 

FY95 4. fl11 FEs ): 1409 = 5636 DFSH 
F Y S t  4.PB FEs x 1420 5712 DPSH -w FY47 4.@9 PEs x I400 5632 GPSH 

g. FYQ8 4.90 FEs x 1139 = 4554 DFSH 
f 
F 

2 .  CAPACITY I 

Cepac-ity is the  measure of a f a c i l i t y ' s  a b i l i t y  Co perform workload 
bzsed i ~pon  equipment and wori:stations a v a i l a b l e .  The cspaci t y  is to be? 
based up011 ) r )or l !~ tRt ion  pos i t ions  usir i~l  the 0029 sizing model. There is; 
no GO29 sizing model for e i t h e r  the  s a n d  or investment f~untJry.  Basod on 
proceas knowledge end evperience i t  has been determined thare  aro 
f i v c  available or existing w ~ r k  atat: ions fo r  the Sand Foundry and 17' 
avaj 1 attl e worl:ctations i o r  Investment Casting. The capa:i ty is 
c a l c u l o t ~ d  using a 2 s h i f t  bas i s .  Capacity is cs.lculate~ as followc: 

Capacity = PEs (Work s ta t ions )  n average command yield 

Avg Cornrn~nd Y i e l d  = 1489 FY95, 1428 FY96, 1486 FY97 and 13'98 1139 



2a. Sand Foundry Capaci t y t  

FY95 10 PEs (Workstat ions) x 1409 a 14,89P DPSH 
F Y 9 t  18 f'Es (Workstat ion%) ?: 1428 := 14,298 DF'SH 
FYC7 i ~ ?  F'Es !Worl:statianc,) x 14G18 1s 14,08fl DPOH 
FY98 1B PEs (Work!5tations) x 1139 = 11,390 DPSH 

25. Investment Casting C2.paci.t~: 

FY95 31 F'Es (WarC:stzt.,ions) x 14D9 1. 47,906 DPSH 
FY36 '54 PEs (Wr~rkstat ions) x 1428 40,552 DPSH 
F Y 9 7  34 F'Ec (Worl:stations) x 14138 47,072 DPSH 
FY95 34 FEs !Workstations) x 1139 am 38.726 DPSH 

U t i  1 i zati cn is the  r a t i o  between war-Crload (F.'Es zssi gned x Average 
Comn~arrd Y t e l d i  and the t a p a c i t y  of the fac i1 f t . y  (Fs"Works ta t i0ns"  x 
Average Command Y i e l d )  f o r  a tus shift operation. 

38. Sand Fat-rndr-y U t  i 1 i z at  i on t 

2Bi6 DF'AH;I3,@9fl DPAH = .I6 or 15% 

3b. Investment Czst ing U t i l i z a t i o n ;  

5635 DFRH/47,?@6 DFAH = .ll or 11% 

4 .  FLOWDAYS: 

I ,  There is no system t o  i d e n t i f y  flowdays f o r  the  sand foundry or the 

a' 
invectmont c a s t i n g  f ac i  1 i t y  s ince i t  is unprogl-ammed workload. 
Florrdeys w i  11 be i dent i f i e d  based on qusl if i ~ d  pereonlie1 euporience and 

% judgement. The f 51 1  awing Model 6 depic t  t y p i c a l  F l o ~ d a ~ r ,  e~perienced by 
the sand foundry nnd inves t ren t  cs.sting facilities f o r  various ty~pe 
wor 1: I onds . 

s PROCESS FLOW (Sand Foundry) 

PROCESS FLOW: 

Pat te rn  Mfg/Prototypa Flow Time - Mf g Pa t te rn  24 - 46B Houra 
- Prototype  T i m e  16 - 80 Hol-~rs - P ~ t t n r n  Ad juatrnent 13 - 21 HOI-trs --------- 

40 - 384 Hours 



PROCESS FLOW! 

41 umi nufi Cast i nq 
- M f o  Mold - We1 t /Pour - Shake Out - T r i m  
- Gri n.3 
- S a n d b l s s t  - X-ray 
- Sslution Heat Treat  
- Straighten 
- Age 

Flow Time 
1 - 4 Hour,s 
2 - 4 H O C I ~ ! B  
2 - 4 Hour~s 
? - - 4 Ho~trr 
2 - 4 Hours 
1 - 2 Hour!; 
0 - 16 Hour!; 
8 - 16 Hourc; 
2 - 4 Hourrr 

14 - 23 Hat_~rij ------------.-- 
44  - 82 Hour-s 1 t o  2 week~ 

FROCESS FLOW: 

Drop Hammer Die Flow Time - [Kirk3itt/Eirksite/LeAd) 
- Mfg Splcsh 16 - 24 Hours 
- Mf g Spotting Master 15 - 24 Hours - Mfg Punch Pat te rn  16 - 24 Hours 
- M f  g M o l  d/Four Punch P -' 12 Horrrs 
- Spot Grind Punch 75 -1B0 Hours - Farallel Machine Punch P - 16 Hours - Tap Pu.nch 4 - 0 Hours - MSg Die Pattern  B - 16 Hours 
- Mfg Die Mold/Pour 5 - 12  hour^ 
- Spot Grind Die to Funch 75 -1gB Hours 
- Para1 l e l  Machine Dip 0 - 16 Hours 

---------.------ 

242 -352 Hours 6 to 3 wreks 

t - PROCESS FLOW! 

Mbl d Mf g / P r o t ~ t y p e  
-wfg' no1 d 
-Walt Injection 
-Got i ng 
-She1 1 
-Dewax 
-Metal Pour 
-She1 1 Removal 
-Cut O f f  
-Or  i ndi no 
-Heat Treat 
-X-RAY 
-TtsT Bars 

FROCESS FLOW (Investment Casting) 

T i  me 
138 Hours 

4 Hours 
2 Hours 

18 Hours 
2 Hours 
2 Hours 
2 Hours 
1 Hours 
1 Hour5 

12 Hours 
2 Hours 

2 - 4 Hours 
46 - 1138 Hours 1.15 - 4.5 Weeks 



5, CONSOLIDATION IMPACT (FLOWDAY9)t 

4 ,  

-I I t  is  expected tha t  normal p r o d u r t i o n . t i m e  w i l l  be in!sreased by one t o  
3- two weeks due t o  scheduling adJustments. It i s  a l s o  expected i t  will 

require  an additions! one t o  two weeks f o r  pacI:aging ..and shipping t o  an 
ezternnl  customer. There are some major concerns t h a t  a re  impnrsible t o  
v2lidata a t  t h i 5  time. (1) If the customer neerjs a splash mold 
manuf crtr!t-sd f o r  a drop hammer d l  e ,  what addl t i  onal pr-oced~!res, costs, 
anti time d p l l y s  w i l l  accompany the requirement t o  mew: those needs such 
a3 TDY e f f o r t s .  packkging ~ n d  shipping costs7 I f  the  i ~ r o d u c t  needcd was 
n c r i t i c a l  i tem tho additions.1 d ~ l a y ;  and costs could ; rr;p~ct the  a b i l i t y  
of the  A i r  Force t o  meet its mi:sion. (2)  Pla4; inp ~ h e p  suppoirt 
reqclireotcnts ztre as ~ q u e l l y  impcrtant  for  meeting miss; on requirements. 
F ' l z t i n g  ancdes need t o  be msnufac. t~~red on e regular. basis 2nd ~f tlzi-, 
t h e i r  rr,anufacturerannot_ be preplarined. I f  foundry capabilities al-e 
t o t a l l y  removed from the hLC's? c r i t l c a l  work stoppager; may r e s u l t .  

Normal Froduct i  on Impact /Fl owdays ( increase)  e 1 - 2 Week!: 

T r s n s p a r t a t i  on T i  rne/Fl awdnyz ( increase)  s 1 - 2 lrleeks 

MICAF/Worl: stop peg^ Production Impact/Flowdays a UNKNOWN 



6 .  COST OF DPER4TIONS: 

TRANSPORTATION: 

TrAnspor-tat i on costs are computed based upon 2 Love1 14ai n t ~ n a n c e  and 
Federal Express 2 d ~ y  shipping rate;. T ~ Q  t a b l e  belclv i~ an e s t i m a t e  
of shipping costs based on t yp i ca l  casting produced 111 the  
foundry /ce=t ing  f x i  1 i tips. 

TRFINSPORTATION COSTS 

fivg Weight Ea (Lb) 6flBfl 
RuantityPerYe~r 7 
Shippina * Per Lb .70 
Handl i ng Foe f3S 
Type of Shipment Two Day Freight 
Qty Per Shipment I 
N u d e r  of Shipments 7 
Subtotel Shipping $ $32,831r 
fw All Itnns 

Patking Casts Z Per 
Cubic Fwt 
Fraoili t y  Ratfnp 

kkpproainate Cubic 
Fmt Fer Shipment 
Number of Shipments 
Subtdrl Cubic Faat 
Subtotal Packaging 
j for a l l  items 

Cost t o  ShipIPack 
A l l  Item Per yeor 

&and Total 

.I . L 
15,313 
.w 
47.56 . 
Overnight 
2.A 
61 

1.9-3.5 t2,BavpI 
3591 
.83 
s:.50 
Ovcrnlght 
10 
55 

UTILITY COST, Sand Foundry Utility costs (Bldg 567) are based upon 
average annual facility consumption d a t a  ( p r o v i d e d  by CE) x ' s  t h e  PE 
d i r e c t  labor ratio of Sand Foundry personnel compared to other d i r e c t  
lebot- personnel of that f a c i l i t y .  The ration i s  21192 or one percent. 
This means was chosen for  lack of a b e t t e r  method becnuge actual process 
consumption cannot be validated. ' lnvtstmcnt Casting's utility costs 



will  be c a l c u l a t e d  the same w3y excrept for  n a t u r a l  e as usage. I t  can 
be a c c u r a t e l y  czlc?rlrted by a c t u a l  equ ipmen t  meter r e a d i n g s .  There iarc 
3 FEs f o r  I n v e ~ t m e n t  Cas t in r l  and 3 personnel working in the  o t h e r  h i l l+  
of the  f a c i l i t y  work ing  Flame S p r a y  o p e r a t i o n s ,  The r a t i o  wi l l  t h e n  b~ 
3/6 or  50 p e r c e n t .  

Sand Foundry U t i l i t y  Costs (Bldg  507) 

El  ec tr i c Poner 4'6382 

N a t u r a l  Qcs $ 1  17 

Water and Bowor N / R  

TOTAL $7038 

I n v e s t m e n t  C a s t i n g  U t i l i t y  Costs (Pldg 511) 

Steam Consumpt ion  P14,857 

N a t u r a l  Gas t a c t u a l  1 521,754 

Water and Sewer N/FI 

TOTAL $56,609 

GRAND TOTAL 663,647 

HAZARDOUS WFISTEt (EM) - T h e r e  was ria h a z a r d o u s  w a s t e !  generated during 
F I ? P b y t h e S a n d F o u n d r y ~ r  L n v e s t m e n t C a s t i n g F a i i l i t ~ ~ .  -a 

Hazardous Waste Cast FY94 . . N/k 

tlATERIAL/OPERATINQ COSTS1 M a t e r i a l  cost  w i l l  be  based a n  da ta  f r o m  the 
FY 04  BGL-R05, RCC OPERfiTING COST REI'ORT. A proport iora l  percentage of 
t h e  cast3 w i l l  be determined baslrd on t h e  tote1 c i r e c t  l a b o r  Piis 
assigned (UMDIF'LA) to the RCC compartrd t o  the number of d i r e c t  l a b o r  BE-:s 
(UMD/PLFI) ectuzl  1 y a s s i g n e d  t o  t h o  !sped f i c  process. The Sand Faundry 
RCC, MFINF'PW, F'LFI o u t h o r i ~ r ~  19 PE!r. Two are foundry w o r k e r s  whic:h 
c o n s t . i t u t a s  11 p e r c e n t  of t h e  RCC manning. The I n v e s t m e n t  C a s t i n g  RCT;, 
LILF'MT, PLA a u t h o r i z e r s  16 FEs. T h r e e  ere c a s t i n g  personnel whic:h 
c o n s t i t u t e s  19 p ~ r c e n t  of the RCC manning. 



COST TYPE SAND FOUNDRY ( 1 1 - %) I NVESTHENT CAST 1 NG ( 19% 

DIRECT COST $ 1  1@,975 
INDIRECT COST 9.73,712 
SHOP SUPFORT 415,578 

TOTAL SAND FOUNDRY $24:1,853 
TOTAL INVESTMENT CASTINQ $=1,286 
QRAND TOTAL 155:S,139 

7. EQUIPMENT I 

7r. Sand Foundry: Equipment account #'s 139F'C an3 128PC. 
Equipm~nt  drpreci a t  i on: N/Q 

!GJ NOUN !JJ U N I T C O S T  

4436002@30422 FURNACE 2 S10,9f76 
4439 PC29 FURNACE 1 9'1,291 
4438 PF7lil FURNACE 1 Sf, 307 
443/3 PE3W CRUCIBLE 1 66,742 
34WSB035197W4 BQND SQW 1 $20 ,!537 
3686 FML258 SAND MULLER 1 $4,1579 

TOTRL 
7b. Investment Casting: Equipment 
d e p r e c i a t i o n  Ilsted In the t a b l e  below. 

TOTnL COST DEP REMfiIN DEP/MO 

account # 139MC. Equipment, 

AC(3UISITlDN YR HI A T R  HONS DEFR KFR 
tWN DATE CDST f f 6  UsE DEPR TO DATE FElt 

UlKlMER SAW 872g2 
4gP.ASIUE GRINDER 93x3 
HYDRMIC PRESS BW37 
HZO $LC157 C L E M  95271 
HAX INJECT PRES 6?B2 

INJECT PIXS 93231 
AIR COffFRESS SYS 07282 
MW p1T WC\CE 872@2 
flR #&ST t M H  872K 
L 0 N D . M  MCH 072@2 
S ~ I M  SvsTEn amz 

DEWAXIN5 SYSTEM 0 7 3 2  
R i R  MGNP UNIT 8 7 3 2  
ItmT ERS O'EN 87262 
TIG?SINRYSIS 06365 
REFRIDE DRYER 93223 

TOT CIL 

t. Prbgr~fimed Investmentr There a re  no programmed in~testments a t  t h i s  
time for  the Investment Casting or Sand Foundry fac i1 i~; ioc .  



d ,  Equipment Dimpomal I There are no p lans  t o  t u r n  i 7  any Sand Foundry 
or Investment Cagt ing  Equi p~tent a t  t h i s  time. 

0. FRCILITIES CAPACITY/SQUARE FOOTAOEI Square footage is calculated on 
p roduc t ion  areas o n l y  and does n o t  i nc lude  areas such a5 o f f  ~ c e  space, s torage 
areas, employee break rooms, e tc .  T o t r l  f l a o r  ilpacc i z  bar-ed on r e a l  proper ty  
records  and f a c i l i t y  layouts .  

Faci 1 i t y  Square Footage 

Sand Foundry (Eldg 5g7) 3567 
P a t t e r n  Shop  (Bldg 265)  3456 

Tota l  7023 
Investment Cast ing  (Hldg 511) 7218 
Investmer~t  Cast ina  ( B l d g  510) 

Tota l  7850 

Tota l  OO-RLC Square Footage 14,881 

9, ADDITIONAL SPACE REDUIREMENTI Ogden ALC has t h ~  on ly  f u l l y  ~ p e r a t i t f i a l  
produc t ion  Investment Cas t ing  f a c i l i t y  .and p r e s e n t l y  darts n o t  need atny 
a d d i t i o n 4  f aci  1 i t y  expafir ion (6q~tat-R .f oot.age) O r  ~ q u i p m u n t  1.0 support  c u r r e n t  
knowrt A i r  Force requirements. However, Ogljen ALC's Sand Fourldry presently h.as 
l i m i t e d  capabi 1 i t i e s  and wauld r e q u i r e  addf t ional  f l c o r  sps!:e and a transf1.r 
of sgme of SA-ALC'J equipment to achieve f u l l  sand foundry c a p a b i l i t i e s  and 
accnmmndaL,e c o n e ~ l  i d a t  i on f o r  a s i n g l e  I-oundry Process Center. Ogden flI-C 
pre5sntly hcs R t o t e l  of 7025 square feet  d e d i c s t e d  f o r  t h ~ !  sand foundry and 

.-.. p a t t e r n  making operat iono.  I t  wns a g r e e d  by Ogden ALC nnd SA-ALC t h a t  Ddgnn 
would need 42@8 square f e e t  of a d d i t i o n a l  spncc t o  accommoclstr the necessary 
S@.nd Foundry equipment t h a t  would b? tran!:ierred (ram Bi -AL I  t o  complete send 
foundry capabilities. 

ADDITIONAL SPACE REQUIRED AT OGDEN ALC 

I 
? INVESTPiENT CASTING IJ SF 

SQND FOUNCRY 
. , 

10. EQUIPMENT RELOCATION: 

A. Investment Casting: Oqden ALC does not r equ i re  any equipment 
r e l o c a t i a n  f r r r r t  another cerl ter f o r  t o t a l  c o n s o l i d a t i c n  o+ I n v e s t m ~ n t  
Cast i no. 

EDUIFMENT RELOCATION INVESTMENT CASTlNG = $ @ 



b. Sand Foundry! Ogden ALC w l l l  require some e q u i p e n t  relocatlon from 
SA-ALC t o  complete total Sand Fottndry capabilities. 

SA-RLC EQUIPMENT TO bE RELOCATED TO OGDEN ALC 

NOUN QTy kCQ YEAR COST 

- - -~ f l / l~r? ;#  ~ L U H  FVRMRCE 1 1791 *lfl6,9@1l 
- 4 4  hLYM/58 STL FURN 1 1384 $ 1  15,186 
--IBER ALUM HOLDlNB LADLE i 1904 $22,676 
--GREEN SAND HDLDINO SYS 1 1984 $257,948 
--PEP SET SCSND SYSTEM 1 19811 $79,172 
--SNABQINS ORINDE3 1 1984 t13.328 

Total $595,396 

11. FACILITY HDDIFICRTIONI There Are hb facllity modifitotion requiramsnts 
for consol i dat i on of Investment Cast I ng capabl I l ties at 00-?LC. H o ~ e v e r  there 
w i l l  be facility modl4lcatlon c o s t ?  required 4or Ogden A-C to accept romc 
speclflc foundry equipment from 54-ALL. The cost b s s i s  fo r  facility 
mndification far Ogden ALC t o  accommodate the necessary f o u ~ ~ d r y  equipment from 
Sa-ALC, to e g t f i b l l s h  complete sand fotlndry c a p a b i l i t i e s ,  ; t  based on a c t u ~ l  
costs enpendcd Iinformation p r o v l d c d  by SCI-ALC) to instal) the below listed 
equt pmertt snd modi f ylrenovate t h e i r  f oundr-y f a c i  1 i t y .  

-FROVIDE PITS FOR GWEN SFIND SYSTEM $16,519 
--F'ROVIDE TW13 EACH lZOO FIMF 40fl VOLT 

PObIER DISTRIEUTION/bUS DUSTS 958,386 
-PKOVIDE TEN TON PlRIDGE CRQtJE $24, (?P2 
-PROVIDE FURIJRCE VEtJT 6% 3EQ Q tZ395 *7,185 
-FROVIDE ROOF EXHAUST SYS 3EFI @ 2140,', $4,455 
-FROVIDE ELECTRONIC FIRE DET SYSTEM 54,1375 - 

, - F R O V I D E 2 8 T O N A I R C O N D I T I O N I N B  $13,750 
Total 1188,972 



DFITFI SUMMARY 

Sand Foundry Workload: 

FY95 2.01;A F'Ez x 1409 c 2018 GFSH 
FYCb 2.Ij0 FEs x 1428 = 2856 DFSH 
FYS7 2. OM F'Es x 141F9 = 2916 DPSH 
FY98 2.Pa FEs K 1139 = 2278 DPSH 

Invastmcnt Casting Workload! 

FV?5 4 .  F'Es ): 141ir9 = 5636 DPSH 
FY7b 4.f l f l  PEs  x 1428 = 5712 DPSH 
FY77 4. CM FEs x 14P1 = 5672 DF'SH 
FY98 3 . f lP  FEs x 1/3? = 4556 DPSH 

2a. Band Foundry Cepnci ty :  

FY95 1s PEs (Clorkstat ions)  ?: 1489 -? 14,038 DFSH 
FY9b 10 FEs (Llgrkstat ions)  x 1428 14,288 DPSH 
FY97 10 FEs !Workstationy) x 14WB 81 14,888 DPOH 
FYC8 1D FEs !Workstations) x 1139 = 11,398 DFSH 

3 
2b.  Investment Cast ing  CJpacity: 

J . * -..- FY95 34 PEs !Workstations) 7: 1409 a$ 47,986 DPSH 
FY96 34 FEs ( IJbrkstctions) ): 1428 =: 48,552 DPSH 

w FYS7 74 F'Es (Worlfsteti  t n s )  :: 1408 =: 47,872 DPSH 
h FY98 34 FEs (Workstations) x 1139 =: 38.726 DF'SH 

Z a . , ,  Sand Foundry  utilization^ 

28iB DFAH/14,498 DPAH - - 1 6  or 16% 

Sb. Investment Casting U t i l i z o t i o n t  

5635 DPhH/47,986 DPAH = . l l  or 11% 



4. FLOWDAYS: 

Eand Foundry r 

a. Fattern Mfg/Prototype 1-15 Weeks 
b . fil umi num Cast i ng 1-2 Weeks 
c. Drop Hammer Die (Kirksite/Lead) 6-9 Weeks 

Investment Casti ngl 

a. Mold ?If q i F r o t ~ t y p e  1-5 Weeks 

5 .  CONSOLIDATION fMP4CT FLOWDhYS; 

a. Normal  F'roduct i  on-Increase 1-2 Wrel:s 
b. T r a n s p o r t a t i o n  Time-Increase 1-2 Weeks 
r. MICAP/Work S t ~ p p a g e - l n c r r a s e  Unknown 

6 .  C09T OF OPERATION! 

a. Shipping .t.77,422 
b. F ~ c k i n g  

Tot a1 

UTILITY COST: 

Sand Foundry Totcl l  57, fl;;E3 
Investment Cast1 ng T n t a l  $56,6SI? 

Total $63,64.7 

5 HAZARDOUS WASTE FY94: Total B 

i 
f 

MATERIAL/OPERATING COSTS! 

Sand Fo~rndr y T o t a l  $24 1 .8S3 , - 

I n v t 2 t m t n t  Cas.tinq T o t a l  i311,286 
To ta l  *553,139 

7. EQU I FHENT I 
a. Sand Foundry Total S74.2bB - ~-~ 

b. I n v e s t m ~ n t  cas t ing  T n t a l  $755,997 
Tota l  S830,ZlJ 

c. Frogrammed Investment T o t a l  0 

d. Equipment Disposal Total 0 



8. FACILITY CAPACITY/SQUARE FOOTAGEt 

Sand Foundry ( F l d a  SM7) To t81  3567 
P a t t e r n  Shop ( ~ 1 ~ 6  265) Tota l  3356 

T o t a l  7U23 

Investment Cast ing  (Bldg 511) T o t a l  7218 
Investment Cssting ( E l d g  51g) Total 640 

Total  7850 

Total 00-ALC 6q F t  T o t a l  14,881 

9 .  ADDITIONAL SF'ACE HEQUIREMENTI 

Addi t iona l  Space Required a t  Qgden PILL 

a. Investment Cast ing Total B 
b .  Sand Foundt-y T o t a l  

Total 4200 

1s. EOUIPMENT RELOCATION; 

SA-ALC Equipment t o  be r c l o c s t c d  a t  Ogden ALC 

a. Investment Cast ing T o t a l  B 
b. Ssnd Foundry Total 2595,336 

T o t a l  $595,3915 

:7 11.  FACILITY MDDIFICQTION: 

2- -. Investment Cast ing  Total Ci 
Sand Foundry Total 5188,972 

R 
t 

T o t a l  $108,972 

f 
CONCLUSION 

. . 
1. Dgden GLC present1 y has a corttplete f !!l 1 y operat iona l  1 nvectment Cssting 
f acf 1 i ty. The f aci 1 it)r can suppork a l l  known c u r r e n t  A i r  F orcm rcquiraments 
without any edd i  t i o n o l  costs or produrt:ion delays. Hone! er, to establ i!;h 
complet~ Sznd Foundry capabi 1 ities a t  13qden ALC wol~ld require equipment 
r r l o c a t i c n  coats and facility m o d i f i c a t i o n  c t s t s .  



Investment Capability Facility AZ Hill AFB 

Purpose 
The purpose of this paper is to document and make known the costs and s ~ecial features of the 
investment casting facility as it exists at the present time in building 5 I 1, 00-ALC, Hill AFB, 
Utah. It contains some background and history of the 10 year project to establish a hnctior~al 
investment casting capability with the ability to take hll advantage of the s3ecial capabiiities of 
this unique process. The goal is to allow the reader to gain practical knowledge of the task with 
associated costs that would be involved in relocating and reestablishing full hndion of the 
investment casting facility at another location thus preserving the Air Force's technologic 
investment as now established. Most costs mentioned are "real world" having been actually 
experienced rather than estimates or guesses. 

Background 
The present casting facility is a compact full capability installation for prodacing small to medium-'.' 
sized aerospace quality castings in any air melt alloy The facility and equipment acquisition as 
well as training of existing personnel and establishing of process details was accomplished under 
the direction of one project engineer which is rare in the government for suc:h a long project. The 
project started in early 1984. Facility acquisition in~volved extensive modification of an existing 
building which included an addition as well as increased electrical service. Some production areas 
were outfitted with special environmental control equipment. - The Process 
p e  section is not intended to be a detailed explanatilon of the in-~estment casting process. The 

tent is to point outsome hndamental differences between sand and investment casting. It is 
-- - R oped that the - readerwill - -  gain enough knowledge to intelligently make some - basic technical 

* -  . ..'-de&jons,-- - - . . - .  
- 

Should investment casting be integrated with a sand Gundry? To the uninformed a foundry is a 
foundry. However there are some hndamental differences between sand and investment casting. 
In fact there is only one similarity that is molten metid is prepared and pound in both cases. Even 
this similarity is deceiving since the way the melt intelfaces with hot fired ceiamic investment 
molds is different than with sand casting. In the case of steel casting the ceramic molds are 
poured at about 1900 degrees F. Molten steel is poured above this temperaare. Both the mold 
and the metal have a narrow temperature window for success. The pouring 1 echnique involves 
hand snatching of the hot mold fiom the burnout furnace at the moment the inetal reaches pouring 

- temperature while another person brings the melting crucible by hand into motion.- The pour is 
made in a tightly choreographed sequence of motion!; with only a few secontis available for 
completion. This technique is needed to allow the metal and mold temperatures windows to 
coincide for a success~l casting. This technique is quite different fiom that t sed in sand casting. 

The mold making techniques for investment casting use ceramic materials bound with colloidal 
silica rather than clay or chemical binders used in sand casting. Patterns are p-oduced using ) machined molds similar to those used in plastic injection molding machines. Laboratory 



) process controls are totally diRerent along with malerials and manufacturir~g techniques and skills. 
Other hndamental differences can be discussed if needed at a later time. 

Early in the project management had the notion tha.t it was logical to integrate the facility with1 
Hill's sand foundry. Study and investigation by engi~neering established tht: necessity to not do) 
this. In fact investigation of private sector foundries revealed that there were virtually no mixing 
of the two process. The logical first premise is tha.t the investment casting operation should be 
physically distinct and separatefrom a smid fm~ndy operation. There is no technical reason the 
two processes should be consolidated. If collocatiorl is mandated by management the two facilities 
should be distinct. It would be unwise to attempt to mingle a sand operation with an investment 
operation. 

Requirements and Costs of the Hill Capability 
The following are equipment, facility and other requirements and costs. TI e requirements are 1.ea1 
and tangible as testified by our working facility further tempered with added lessons learned by 
some mistakes. Costs can be documented by copies of contracts actually ececuted as well as 
other ways. None of the costs were generated by dr~bious model manipulations. 

Industrial Process Equipment (1 984-1 988 dollars) 
>5K$ total $1513K 
<SK$ total S 176K 

Building Modifications (1987- 1989 dollars) 
There are many important features of the building necessary for success. 'Ye had some 
immovable restraints to work around. The following areas are minimums that we made work. 

ger areas in some cases would be desirable. 

- i" 
- 
q.-- ---. - - -- A+-- - -. r -- -- - -. Main area addition 4800 sq ft (m-& dirty, hot area) - --z - - - . -  - - - 

.- - -.-- -- ~ n h n e r ~ ~ a d d i t i o n  1 189 sq ft (sup* equipment fo;shell fllddizing &) 
Modification of existing areas 1566 sq ft (wax room) 

These areas were done on a minor construction projrsts total cost (1987 & 1989 dollars) W59K 

Other building areas used 1496 sq ft modified in-house cost unknown 

Building outside areas 
.A. - - Outside the building there needs to be room for installlation of s z r a l  pieces of equipment 

- An emergency natural gas powered electric generator (slurry tanks can't stop turning for more 
- than about 20 minutes or they set up), two dust collt!ctors, a cooling tower, and dry type heat 

exchanger. This area needs to total about 2000 square feet, positioned in a way so the outside 
equipment can be plumbed, wired and ducted to support their respective equipment. The locatiorl 
is important so duct and pipe runs are not too different than they are now sir ce the blowen and 
pumps are sized for certain run lengths. The area needs also to have sufficie ~t area for forklift 1 access for removal of dust from the dust collectors. 



7 Things to consider about the building. The main area hgs one pit and a bus trench network in 
the floor. The shell room has a pit to accommodate a battery of ceramic slmy tanks. There must 
be a room about 30' X 40' next to the shell room to :support the fludizing ai - system. This needs 
to have a sound deadening lining to absorb the sound of a 150hp blower. 111 addition this room 

I 

requires an outside area nearby for a cooling tower that is part of this system. The wax room 
(where the wax patterns are molded and gated) needs to be held at a stable 68-72 degrees F. This 
is required so the gated patterns do not undergo the~mal shock or dimensio ~ a l  changes when they 
go into the shell room for ceramic mold manufacture. The wax room needs ventilation over the 
wax benches and very good general ventilation to satisfy BIO since molten wax releases a 
considerable amount of fumes. 

The next item is the most critical of all. It caused ml~ch trouble until the problem was solved. 
The shell room must be maintained at 68-72 degrees F at a stable relative hrtmidity of about 53% . 
We found that 53% works well but the key is to have this stable without dsviation of more than 
plus or minus 3 percentage points. This must be maintained 24 hours a day. We lost a lot of 
shells and a lot of work from deviations from this range. The probleni is firrther compounded 
with the influx of sand fluidizing air, dust in the air that plugs filters and the necessity to maintain 
a constant discernable flow of circulating air to allow the shells to cure. The origindl building 
supplied through civil engineering had a conventioniil packaged air conditioning system. This 
system was unreliable and otherwise inadequate. It c:annot be over emphasized that a specially 
designed, highly reliable system is needed. We finall~r went out on our own to acquire a system 

- specially designed for our shell room. This cost S30tiK. It has been in operation for about a yeiu 
continuously without deviation or failure. It is doubtful this system could bc moved and 
reinstalled ~ccessfully. This cost would have to be reincurred. The shell mom also has metal 
paneled walls and ceiling with seal strips at all juncticns. This room must be virtually air tight. 

t cannot be overemphasized the importance of a stable reliable environment in the shell 
. - - - 

- - 
-ha., ..+ .-,.-=-,, .5 + "-+-:>*-a - - - 

~ni&itibGfoi equipment installation done under co&.ract ran S24K T2 - 
.- --- - 

- - 
Equipment installation 
For a project-of this magnitude an installation design needs to be accomplish~d before installation. --- - -  

.? This was done for use by Southwest Research and cost S140K. 
- Equipment installation was going to be done under mntract. However TI (plant management) ..- r 

ended up doing this. We were charged for this. Southwest Research did do a formal cost 
. estimated on the installation as we anticipated going ciontract. Their estimate was f306K. 

----.:-Please find attached a copy their estimate. This is probably about the same or a little more than 
-- --- .*. :- - - - 

, TI charged. - It took TI about a year to get everything installed! '--. _ - - . - ?  --.- ..; - .  
1'5: - 

- Other considerations . - .  . - 
- - Some of the equipment is complex enough and sensitive enough that factory help to get it 

.-, , -. - running again would be advisable. This would pertain especially to the gas fire equipment that 
would have to be tuned to a new altitude. The burnout hrnace and autoclavc: boiler would have 

) to be relined after an overland move. The boiler, autoclave and accumulator would all have to be 
hydro tested and recertified by Hartford. Factory hellp for our system ran about UOK. We had 



' about S35K worth of TDY and training from the American Foundrymen's Society and the 
Investment casting institute. This was for specific investment casting training. We also hired onle 
key production worker with solid general investment casting experience to speedup the learning 
curve. Considerations of any costs with runnjng po-wer and natural gas to ,i new area will need to 
be investigated since the facility used quite a lot of e:lectricity and natural g,u. 

Another very important factor is support in manufac:turing wax injection n olds. These molds are 
very similar to multi part plastic injection molds. These molds have typical y multi mating parts; 
with slides and injector pins. A good tool and die person would not normally have this skill but 
could develop it. This is not pattern making but a specialized toolmaker's skill. We had some 
contract training for our tool makers. This cost about SZOK. Our mold mztking shop is locatecl 
next to the Hill's investment casting facility. It is also under the same manager. It very important 
that there be good report with the mold shop since the mold is the first step to success. Molds 
often have to be fine tuned and reworked as an acceptable first article developed. There can be 
no room for rivalry or animosity between the mold !;hop and the investment casting operation. 
An attitude of one shop blaming another as to why t'he first article molded wax patterns are not 
correct can really hobble the whole investment castirrg shop. There has to be a formal agreement 
on fast turnaround for initial manufacture and fine tuning of molds. 

Intangibles 
With a hlly prepared facility it would realistically be a minimum of a year and probably longer 
before the transplanted operation would be up to its present level. The impact on present 
customers and potential customers who are considering work would be detrimental. It may be 
very difficult to reestablish work and win back custolners confidence. - 

. N i a l  Note 
-- - -&s not thegrand idea that makes things work. It's <attention to the myriad of details that makes -- - -- -a . - .. -, -. ..-;a projed+madhland can reveal the true cost and wisdom (or,fack of) in moving a operation of.,- . 

".qz- - - ---..----- -- - 
-. - ~ i h i s C o m ~ l ~ t f . ~  Ii "Consolidation of Foundry Procc:ssU just another grand dea? ,.-- . -- 
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COST ESTIMATE 

SUMMARY S H E E T  
_ _ _ _ _ _ _ ^ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - . - - .  
- BUDGET XX-FINAL - PRELIMINARY - OTHER P R O J E C T  NUMBER: 
-------_-------------------.--------------.----------------------------.--* 

NSTALLATION: H I L L  A F B  : U S I N G  AGENCY: MANEF . 
-------_-------------------:-----------L--.------------------------------: 
ROJECT T I T L E :  INVESTMENT CA:DRAWING NUMBER: ---------------------------.--------------.------*-----------------------. 
RPRD BY:  S K B  DATE : : A P P R  BY : . . f ATE : 
------------------------.--*--------------------*-----------------------* . . . . . . U N I T  COSTS  : . --------------.------. . . 

. D I V I S I O N  AND I T E M  : : D I R E C T  -. - CNTRCT : 
E X T E N S I O N S  

. .----- - . - - - - - - . - - - - - -*-- - - - -*-- - - - -*-- - - - - - - -*  . . 
: : M A T r L  :LABOR :TOTAL : M A T t L  :LABOR : TOTAL : 

------------------------.--.---------*------*------*------:------:---------:  . . . . . . 
RCHITECTURAL,  
TRUCTURAL, & SITEWORK 
3 I V S .  2 , 3 , 4 , 5 , 9 , 1 3 )  

- 
L E C T R I C A L  ( D I V .  16) 

3 T A L  PACKAGE 

SOUTHWEST RESEARCH INSTITUTE P P G E  1 O F  1 

(In CVltBRA ROAD 
POSTAL DRAWR 28510 

SAN ANTONIO, TEXAS 78284 



GeaPlus DtviSion of Cwnrnitv hztmountain, ItZG. 
l0,jj W f h  400 F&t 
Sal: Lake City, Utuh 84102 
80.1-524-1384 PhOnS 
80 .! -524-7359 F~ur 

Kill Air Force Baee 
HA=, Utah 
Artn: Craig W d  
Fax: 801-777-2931 
Ph'one: 80 1-777-325 1 

m-s/Onan model 35 EK engine generator set, Nahtrat Gas, W e d  35 EW, 
44 KVA, stand by power. 277/480 volts, 3 phase. 4 wire, 0.8 rower factor, 60 
hertz. 1800 RPM, rated 25.6 KW at 8.500 feet elevation arid 104OF Ambient 

'th equipment. controls. and zcckssories as listed on :he e uipment 
gterials list Price includes an 0m.a OT70. 76 A. 3 phase, :#77/4 0 Volt 3 

"Pale, 4 Wfre, NEIMA 1 Enclosure. with accessories as listed 
9 

rEqghcering hi-te . . . . . . . . . . . $ :i2.300.M) NET 

Delivery 8-12 Weeks ARO 
F ~ i g b t  pre-paid and dowed t o  the jobsite-customer t o  off-load. 
Terns Net 10th Prax. on approved credit. 

Terns are net 10th EOM. Any unpa!d balance nill be charged a service fee of 2% per maPitb. Prlce d u d e s  
any rlpplidle d c e  tax, TI& qubtatidn 5a made for ataptana: trithfn ? h t z  (301 days. We fidy g u m t e e  
ell clclms made tn fhis quotaka. W e  -t =ume mrpomil>flity for dela. in dcllvu: r -used by s-6, 
flre. :9ood9, or other d&gs beyond our rcasnatde control. 

- 
Curmnins/OnM bltstl snd Gas mwered Geneemr Sehs - - 

- k - ;  I -? ,  , - A ,  . - - r ,  
: ! - 3:; , 2 
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CCC 2 I r l S 7 A L L  3 L O d i ?  >'-37;52!A 1 vf 
Z P  N1: -5MAtJE - J 2 f  E-3101 
' 9  1:: e,Oc'2 
AC2ti : A A  

CONTRACT PERFORMANCE: 
s c h e d u l e  I s  a  c r l t t c a l  
f a i l u r e  t o  c o m b l y  v 

o t r o  a r e \ v n a ; ; t ; ; ; s ; d V e r y  
e l e m e n t  o f  t h e  s o l  I c l t a t  I -  c o n t r a c t .  

f th  t n e  c s n t r a c t  schedc, z may cons: u e  b r e a c h  and c o u l d  
r e s u l t  In  t h e  Government  e x e r c t s l n g  I t s  c o n t r a c t u a l  V I g h t S ,  l n c l u d l n g  c o n t r a c t  
t e r m i n a t t o n .  

S?ECIFICATIONS. STANDAROS AND/OR ATTACHMENTS 

i n  a==3rcance  w i t h  g e n e r a l  uaoe o e ~ l s ~ o n  and  r e c n n i c a l  s ~ e c ! f i c a i t o n s  a t t a c h e d  h e r e t o .  

INSPECTION OF CONSTRUCTION (JUL ' 9 6 6 )  FA1 5 2 . 2 d 6 - i 2  
( i A W  FAR a 6 . 3 1 2 )  

ACCOUKTING AN0 APPROPRIATION D A T A  

NOTIFICATION OF OE5ARMENT/SUS?~NSION STATUS ( h P Q  1987 )  A F  F A R  SUP f 2 . 2 C P - 9 0 0 1  

The C o n t r a c z o r  s n a l l  p r O v i 0 e  l m m r a ( a t e  nOt l l =e  :O t h e  C o n t r a c r t n ! ]  O f f i c e r  I n  t h e  
e v e n r  o f  D c t n g  susoendea.  a e o a r - e o  o r  c e c l a r e t ~  I n e l  I g t b l e  Sy any Deoar tment  o r  
o t n e r  t e o e r a l  Agency. c r  m a n  r e r e i o t  o f  8  n O t i C ~  ?f p r o p o s e d  rleoarment f r o m  a  
000 agency.  a u r i n g  :ne p e r f o r m a n c e  o f  t n i s  c m t r a c : .  
( iAW AF FAR SUP 9.490) 

REQUIRED INSURANCE 

2 e f e r r n c e  FAR c l a u s e  en:i : leo " InSUranCe . . . "  :he C j n t r a c t o r  s h t l l ,  a t  i t s  own 
exoense .  o r u c u r e  and t h e r e a f t e r  matn:atn ::re ! o \ l o w t n g  k t n c s  of I nsu rance  w i ~ n  
resoec :  t l  D e r f o r m s n c e  u n d e r  t h e  c o n t r a c t .  

a .  Workmen's Comoensa t l on  and Emoloyers  L . t a b t l ! t y  I n s u r a n c e  t s  r e o u i r e d  b y  
l aw  e x c e o t  tha:  I f  r n I s  c z n t r a c :  t s  ::I be D e r f o r m e d  i n  a  S t a t e  wniCh ooes 
n o t  r e a u i r e  o r  s e r m t t  private I n s u r a n c e .  :hen c = m o t l a n c e  w i t r  i h e  s t a t u t o r y  
o r  a c m i n i s t r a t t v e  r e a u t r e o e n t s  tn any sucn S r a t e  u i t l  b e  s a : i s f a c t l r y .  The 
r e o u l r e d  Wor4men's Comoense t i on  I n s u r a n c e  ~ h a l . 1  e x t e n d  t o  c c v e r  e m o l o y e r ' s  
l t a o i l i t y  f o r  a c c i a e n t a i  S o d f l y  t n j u r y  or  aea:n ana f o r  o c c u c a t t o n a l  d i s e a s e  
w i t h  a  minimum I i a D i l i t y  I i n l t  o f  f100.OCIO. 





- COST MODEL FOR EQUIPMENT I IVSTFILLATION:  B A t i I S  - COST 
DRTA FOR F'ROCUREMENT OF COMF'LETE 4 4 3 0 F '  FOUNDRY SYSTEM 

- O R I G I N A L  COMF'LETE S Y S T E l l  COST $ 1 , 839 , I:H:)~. 130 
- CORRECTED COST AFTER VAIZUUM 

FURNACE T U K N - I N  $1  ,65Cr, (387. 4 3  
- I N S T A L L A T  I ON F'OF;T I ON OF CONTRACT $f.33r:r , 373. (:I(:) 

- DEDUCTION OF 5% F O U N D A T [ O N / F ' I T S  $ 1 6 , 5 1 8 . 6 5  
- NET I N S T A L L A T I O N  COST $ 5 1 z , 8 5 4 .  z5 
- NET EOUIF'MENT COST ( - I N S T A L L R T I O N )  8 1 , 508 , 627. 00 

- I N S T A L L A T I O N  % OF EOUIPMENT 20.  8% 

AN I N S T A L L A T I O N  MODEL I S  D E R I V E D  FROM THE REOVE DATA.  
FROM T H I S  MODEL I N S T G L - L A T I O N  COSTS FOR EQUIPMENT 
REI-@CAT I ON/RE I N S T A L L A T  I CINCRN RE CALCULATED AS 20.8'Z 
OF EQUIPMENT COSTS. FOR T H I S  STUDY A L L  COSTS ARE OR-  
DER OF MAGNITUDE DUE TO VERY L I M I T E D  T I M E  CON-  
S T R A I N T S .  

- CAF'ACIT ' f  S F  19 ,5 ;2  F'EK R E F L  F'ROF'ERTY COST RECORDS 
COST/VALUE $ 8 7 0 , 8 3 2  ELDG # 3 7 8  - FOUNDRY 



OO-ALC S A - A L C  SM-ALC 

C O M P L E T E  S A N D  C A S T I N G  
- E X I S T I N G  S F  SF'ACE 

NO Y E S  Y E S  
Z 5 6 7  S F  15776 St- 7075 S F  

-ADDED S P A C E  RE0 ' D  - SF 42C10 S F  0 
( U S E  E X I S T I N G  V A C A T E D  S P A C E )  

-ADDED E O U I F ' M E N T  R E O ' D  
-FROM S A - A L C  FOUNDRY 

--80/ 1 5 0 #  A L U M  F U R N A C E  
--€30 A L U M / S O  S T E E L  F U R N A C E  
--4C)O# A L U M  H O L D 1  NG L A D L E  
--GREEN S A N D  M O L D I N G  S Y S T E M  
- -PEP SET S A N D  S Y S T E M  
- - S N A G G I N G  G R I N D E R  

- -EFUIF 'MENT D E P R E C I A T I O N  P 2 , 1 1 9 / M O *  
- - E O U I F M E N T  T R A N S F ' O R T A T I O N  
- - E O U I  F'MENT I N S T A L L A T I O N  9 1 2 : 7 , 8 4 2 +  

- -EOUIF 'MENT D E F ' R E C I A T I O N  
* $6229. (111 X 595,596/ 1 ,65(:),(:)87. 47 = $21 l V / M O  
** $6229. C )  1 X 22,676/ 1 ,650, (:]87. 47 = $ 8 6 / M O  

- -EBUIF 'MENT T R A N S P O R T A T I O N  

- 

--EOUIF 'MENT I N S T A L L A T I O N :  S h - A L C  EIBUIF'MENT I N S T A L L  A T  0 0 - A L C  

B $595,396 X . 2 0 P  ( I N S T A L L  FACTOR:. = $1 Z Z ,  842 

- F A C I L I T Y  M O D I F I C A T I O N  R E B U I R E M E N T S  ( B A S I S  S A - A L C  F A C I L I T Y )  
[ M O D I F Y  E X I S T I N G  V A C A T E D  F A C I L I T I E S 1  

- F r I T S  F O R  G R E E N  S A N D  SYS 
-F8OWER DISTRIFUTION S Y S  
- B R I D G E  C R A N E  -10 T O N  
-FURNACE V E N T I L A T I O N  
-ROOF E X H O U S T  S Y S  
- F I R E  D E T E C T I O N  S Y S T E M  
-20 TON A I R  C O N D I T I O N I N G  

T O T A L  

00-ALC: S A - A L C  SM-ALC 
f 16,519 
558,586 

5 2 4  , 602 
I f  7,185 
Z 4 , 4 5 5  
$ 4,C)75 
$13,75(:1 



WR-ALC 

FOUNDRY PROCESS 

CONSOLIDTIOb? STUDY 

22 NOV 1994 

BY: LARRY DAlMRON 
WR-ALC/TII\IMP 
DSN 468-5145 



1 RC Process Study Certification 
(for approval of indiddual data sources) 

Process Study: Foundrv 

PURPOSE: To dowment the sources, methods, and cwiclus ions related to 
Foundry. TRClProcess Study of WR-ALC. 

SOURCE: Point of contact for supplie!d information is tarry D. Damron, 
WR-ALCKINMP, DSN 46133145. FY 94 actual norkload data is 
included. Foundry layout end equipment is shown. 

Attachments indude GO1 7': Industrial Equipmcn. Master List, 
CAICRC: Custodian AuthlReceipt Products, Foundry Layout. 
Hazardous Material Dispcsal Cost, G029: Labor Summary for 4L 
skill code, 1 PLA. 

CONCLUSION: WR-ALC performed 235.2!0 hours of foundry work from 01 Jan - 
30 Sep 94 in the TRC category. This work has an attached data 
sheet. Approximatnly 1 (K) hours for p~uring lea 3 anodes to 
support the plating shop vvas also worked. The anode work does 
not have backup data. The primary function of 1he foundry is tor 
kirksite dmp l ~ a m n ~ e r  dies, and lezd anode work We have one 
fnl~ndr-y person who assists our heat treater in the same m a .  The 
heat tretiter is required to have someonein the area for safety 
reasons 

W I c~r t r f y  that h e  above informatron 16 accurate and complete to the t3est of my 
. knowledge and belief. A 

Preparer: (sign) Date: 22 Nov 34 

Team Leader: DON RNERS. TIME, 6 - 4 s  Date: 22 Nov 94 

- - - ./zz/9y / 
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COST ESTIMATE a PREuMlNARY 
?ROJECT NUMBER 

OTHER 
N6TALLAllON F UlilNG AGENCY 

€&RED BY 
I 

DAf E APPROVED BY 

I - -Mw~~J /D .  ~ & r t ~  2-20- ~ T E  

.L- 
. - -  I 

DlWSlON AND ITEM 
' 

QUANTITY FF~ ;TENsioNs 
rvJD ~ D I R E C V  <:ONTRAC; 

L LABO;: i o T A L  MTL U.BOR I TOTAL 

' ~ J E C T  T l f l E  
K ~ W  wv* --AD& 511 

1 I 

I 
\ 
\ 

- - 
- 

I 

I 5  
AFL(: FORM 35 PREVDUS EDITION IS OBSOLETE 

FED bC 

DRAWING NUMBER 
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TRCmROCESS ('ONSOLIDATION 
L'EKIIFICATXO'N WORKliaElCr 

FOUNDRY PROCESS m Y  
INSTALLATIONI SA-ALC 

PURPOSE: To document tho rourcer, motbob lard eonelwlonr rrlmted to tho f omdry 
Conrolldmtlon Study, 

SOURCE! Don Rlron,  Foundq Pmcorr Ln@nel~r, SA-AL-, DSN 9.45-4661, pmrldod nll, 
dmtm lmput. l l l r  Informmtlon wmr pnpmnd bmrrld on prnonnl knowlodgo olFoundry lmcllltlor, 
pmcert , equlpmont md c o d .  

-OD: worklomd of 14442 D P m  war cnlculrtrd bmred on tho F Y 9 5  BES PLA. F o m c l ~ ~  
worklomd cnpmclty wmr cdculnbd to be 76,086 DlPGH bmrod on a c a m  3 mrerrgo yield o l  1409 
DPSH, trro r h l h ,  m d  27 PLr per rhlR bmred on a Found~y Clpmclty Model1 deroloped by Don 
Rlrrrr. The Foundry Mod01 Ir bmred on oxperlonee In d l c h  SOPEr w e n  n q u l n d  on m h o  rhlft 
bmrlr to produce cmstlngr lor I33 Film Contmlr. UtIllntlon wms cmlcu1rt.d to bo 189% mr tho 
rmtlo olFY95 WorWond to FY95 Capmclty. Cod ~olmmuhcturing war cmlculmted to be S1@88,678 
bared upon the m n l  nnrrmmv of the 0 0 3 5 A  RCC Opomtlng Cost Ropo h P e n o m e l  
wtharixmtlonr of20 PEr wmr obtrlned h m  tho I W C O M  Unlt Mmmlng Document The mctuml 
nqulred 10.25 PIE# wmr bmred on decodlng olvm~-ious PCNr nr Foundry r.1.t.d from tho FYPS 
BES PLA Tho CA-CRL llmtlng w u  m4furt.d to $11,979,761.49 oqulpment Lnontory on hmd to 
mflect actual r r m r  pmgraraned cartr m d  prrrlour oqulpmont tum-In bundry  floompmce o l  
19,532 SF Ir Idontlfled in Clrll Enefneorlng Rod Pmporty Rocordr. Tho Foundry har adoqurt, 
space for Smd Casting Conrolldmtlon but nqulnm mn mddltfonm17198 SF olfloompmco lor 

;I Imortment Cm.tlng ConrollMlon Fmclllty modlflcmtlons costlag SBb8,1!,3 wlll bo n q u l n d  to 
mceomod.t, niocmtlon of lmertmont emsting oqulpment carting S596.634 from 00-ALC to SA- 
ALC. 

CONCLUSIONI SA-ALC hmr Nmclent cmpmclty lor total Smd Cmmtlng Foundry Conrollddlon, 
but would nquln romo fnclllty modl~catlon t4 1~rarldo lor Imerbnont Cutlng Foundry 
Conrpllddlon 

I CortITy thmt the mbate lnforrrutlon t r  mcturrt. m ~ d  camplot, to the bed  of my howlodge m d  
bellel. 

Prepmnr: &$~&,yg@& 
DONALD RIVERS, SA-ALC/IIME 

TRC Focml Polnt Rorlewor: * D,: 6Q14 ty 
SA-ALCIFMPF 

DSN 94S-4211 

I CertlPy thmt the aborr Lnlormmtlon Ir mecurrt. md cornplet. to the bort o l  my knowleae and 
bellel. 



WORKLOFID 
F Y 9 5  
F Y 9 6  
F Y 9 7  
F Y 9 8  

1 4 , 4 4 2  D P S H  
14,637 D P S H  
1 4 , 4 3 2  D P S H  
11,675 DF'SH 

C A P A C I T Y  ( P R O D U C T I O N  OUTF'UT) 
F Y 9 5  76,086 D F S H  
F Y 9 6  77,112 D P S H  
F Y 9 7  76,032 DFSH 
F Y 9 8  61,506 D P S H  

U T I L I Z A T I O N  1 8 . 9 %  

F L O W T I M E  
F'QTTERN Mf iNUFACTUHING 1 - 15 WEEKS 
A L U M I N U M  C A S T I N G  1 - 2 WEEKS 
DROPHAMMER D I E S  (F'LFIST I C )  2 - S WEEt:cS 
DROF'HAMMER D I E S  ( C: 1 R K S  I T E  ) 6 - 9 WEEKS 

C O N S O L I D A T I O N  IMF'ACT 
F 'RODUCTION T I M E  
T R A N S P O R T A T I O N  T I M E  

O P E R A T I N G  COSTS 
T R A N S P O R T A T I O N  
U T I L I T I E S  
HAZARDOUS WASTE 
M A T E R I A L  
MANUFACTURING 

PERSONNEL 
UMD A U T H O R I Z E D  
F Y 9 5  EES P L A  

1 - 2 WEEKS 
1 - 2 WEEKS 

20 F'Es 
I(:) F'Es 

EQU I PMENT 
C A - C ~ L  81,979,761.49 
EQUIF'MENT DEF 'RECIAT ION/MONTH 97128 

FOUNDRY C A P A C I T Y  S F  
SAND C A S T I N G  12,606 SF 
F'ATTERNSHOP S F  3,156 S F  
I N V E S T M E N T  C A S T I N G  660 S F  
F 'RODUCTION SUPPORT 3110 S F  

T O T A L  19,532 SF 

A D D I T I O N A L  SPACE*  
SAND C A S T I N G  
I N V E S T M E N T  C A S T I N G  



EQUIPMENT RELOCATION 
SAND CASTING 

\ INVESTMENT CASTING 

FACILITY MODIFICATION 
SAND CASTING 
INVESTMENT CASTING 

*REUSE EXISTING VACATED SPACE - NO NEW C0NSTRUt:TION 
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SA-ALC FOUNDRY PROCESS CONSOLIDATION F:EF'OfT 

1. INTRODUCTION: The SA-ALC Sand Foundry i s  the l a r g e s t  and has 
t h e  most advanced techno logy  i n  t h e  command. I t  i s  t h e  o n l y  one 
i n  t h e  command who has a  p a t t e r n  shop and p a t t e r n  makers d e d i c a t -  
ed e:.:clusi v e l y  t o  t h e  f a b r i c a t i o n  o f  complex p a t t e r n s .  P a t t e r n  
makers have demonstrated knowledge and e s p e r t i s e  t o  p r o v i d e  p a t -  
t e r n  g a t i n g  and r i s e r i n g  des igns  t o  o b t a i n  s t r i n g e n t  x - ray  qua1 i- 
t y  per  customer des ign  c r i t e r i a .  Also,  i t  i s  t h e  o n l y  f ound ry  who 
m a n ~ ~ f a c t ~ ~ r e s  a1 1  p l a s t i c  drophanrmer d i e s  f o r  sheet  metal  st,amp- 
i n g s .  The found ry  s p e c i a l i z e s  i n  h i g h  grade x-ray quality a lumi -  
num sand c a s t i n g s .  F'rodcrcts have i n c l u d e d  i n  excess o f  18,000 
c r i t i c a l  T-38 f 1  i g h t  c o n t r o l s ,  ;!ZOO Navy c a s t i n g s  f rom F'ha:Lan>: 
weapons systems t o  Torpedo Test  Stand Cas t ings .  The found ry  i s  
c u r r e n t l y  work ing  12 hour days s.nd 7  days per  wzek t o  compj'iete 
8C)C) F l 6  crew e n t r y  l adde rs .  The ccrstomer has reques ted  t h e  ].ad- 
d e r s  be completed w e l l  ahead o f  t h e  o r i g i n a l  schzdule.  

2. W0RC::LOAD: Worl::load i s  t o  be based on t h e  FY95 BES F'LA. The 
FY95 EES F'LA shows 18.06 F'Es f o r  WNF'FA Focrndry/licrbber Shop. The 
BreaI::out f o r  Foundry equates t o  1(:).25 F'Es based on decoding o f  
FCNs per  t h e  PLA l i s t i n g .  The FY95 workload i s  a!; f o l l o w s :  

Wori::load = F'Es (work F ' o s i t i o n s )  :.: average commi~nd y i e l d  

Average Command Y i e l d  = 1409 FY95, 1428 FY96, : 408 FY97 t? 
11.79 FY98 

'-- 
FOUNDRY W0RI:::LOAD : 

I 
FY95 10. 25 F'Es  :.: 1409 = 14,442 DPSH 
FY96 10.25 F'Es >: 1428 = 14,6:?7 DF'SH 
FY97 10.25 F'Es ;: 1408 = 14,4:?2 DFSH 
FY98 10.25 F'Es X 11.39 = 11,675 DF'SH 

3. CaPACITY. Capac i ty  i s  t h e  measure of a  f a c i l i t y ' s  a b i l i t y  
t o  per fo rm worl::l oad based upon eqcdi pment and space ava i  1  ab le .  'The 
c a p a c i t k  as based upon wor l : :s ta t ion p o s i t i o n s  u s i n g  t h e  GO29 S L Z -  

i n g  model s h o w s  44 p o s i t i o n s  f o r  t h e  RCC (Foundry and Rubber 
Shop). However, d u r i n g  mancrf a c t u r e  o f  1-38 f 1 i g h t  c o n t r o l s  we 
were a c t u a l l y  s t a f f e d  a t  50 PE5, p r i m a r i l y  on t h e  f i r s t  s h i f t .  A 
c a p a c i t y  model has been developecl f o r  t h i s  s tudy  which shows 27 
p o s i t i o n s  as e:cperienced d u r i n g  peak p r o d u c t i o n  >f T-38 f 1  i q h t  
c o n t r o l s .  I t  has been agreed t h a t  a 2 s h i f t  b a s i s  w i l l  be used t o  
determine c a p a c i t y  c o n s t r a i n t s  f o r  t h i s  s tudy.  

Capac i ty  = F'Es (Work p o s i t i o n s )  x average commar~d y i e l d  

F'Es = 27 one s h i f t  o r  54 f o r  2 s h i f t s  per  t i l e  above Model 

Avg Command Y i e l d  = 1409 FY95, 1428 FY96, 14(:)8 FY97 % 
1  139 FY98 



Capacity = 54 x 1 4 0 9  = 7 6 , 0 8 6  DPSH F Y 9 5  
= 54  X 1 4 2 8  = 7 7 , 1 1 2  DPSH F Y 9 6  
= 5 4  X 1 4 0 8  = 76 ,C)32 DPSH F Y 9 7  
= 54 X 1 1 3 9  = 61 ,506 DPSH F Y 9 8  

4 .  UTILIZ4TION. Utilization is t h e  ratio betweer workload and 
t h e  capacity of t h e  facility. 

Utilization = 1 4 , 4 4 2  DF'SH/76,0€3h DPSH = . I 8 9  cr 1 8 . 9 %  

5 .  FLDWDAYS. There is n o  system t o  identify flcwdays for the 
foundry since it is unprogrammed workload. Flowdays a r e  idell- 
tifed based on qualifed personnel e:.:perience and judgement. The  
f 01 lowing Models depict typical f lowdays experienced by t h e  
f o~rndry for various type worl: 1 oads. 



1 - 15 weeks 

........................... PROCESS FLOW-----------.-------------- 
PROCESS FLOW: 

P a t t e r n  M fg /F ro to t ype  Flow Time 
- Mfg F 'a t t e rn  24 -- 480 Hours 
- P r o t o t y p e  Time 16 -- 80 Hours - P a t t e r n  Adjustment 0 -- 2 4  Hours 

---------- 
4 0  -- 584 Hocrrs 

PROCESS FLOW: 
f i l  u m i  num C a s t i  ng Flow Time 
- Mfg Mold 1 - 4 HOLI~S 
- Melt/F'our 2 - 4 Hoctrs 
- Shake Out 2 - 4 Hours 
- T r i m  - - L 4 Hours 
- Gr ind  2 - 4 Hocrrs 
- Sandblast  1 - 2 Hocrrs 
- X-ray 8 - 16 Hours 
- S o l u t i o n  Heat T rea t  8 - 16 Hocrrs 
- S t r a i g h t e n  2 - 4 Hours 
- Age 16 - 24 Hours 

-------------- 
44 - 82 Hours 1 .ro 2 weeks 

PROCESS FLOW: 
Drop Hammer Die 
- Mfg Splash 
- Mfg Master F 'a t te rn  
- Mfg/Assemble Bo:: 

4 - M f  q Alcrminctm F l a t e s  
- F'our F'unch Core 

I - F'o~rr F'unch S h e l l  
- F a r a l  l e l  Mach Funch 
- F'ocrr D i e  Core 
- Four D i e  She1 1 
- F'aral l e l  Machine D i e  
- Gr ind  Po l  i sh D i  e Set 

Flow Time - P l a s t i c  D i e  
16 - 24  Hocrrs 
16 - 24 Hours 
4 - 8 Hours 
4 - 8 Hours 
8 - 8 Hocrrs 
8 - 8 Hoclrs 
4 - 8 Hocrrs 
8 - 8 Hocrrs 
8 - 8 Hours 
4 - 8 Hours 
4 - 8 Hours 

-----.-------- 
84 - 1 21:) Hours 2 t c  'i weeks 

Drop Hammer D i e  Flow Time - ( t ~ z i r k s i  te/C:: i rksi  t e )  
- Mfg Splash :.6 - 2 4  Hocrrs 
- Mfg S p o t t i n g  Master :, h - 2 4  H o e ~ r ~  
- Mfg F'unch P a t t e r n  16 - 24 Hours 
- M f  g Mold/Pour Punch R - 12 Hours 
- Spot W i n d  Punch 7'5 -100 Hours 
- P a r a l l e l  Machine F'unch 8 - 16 Hours 
- Tap F'crnch 4 - 8 Hours 
- Mfg D i e  P a t t e r n  8 - 16 Hours 
- Mfg D i e  Mold/Four 8 - 12 Hours 
- Spot Gr i nd  D i e  t o  Punch 7'5 -100 Hocrrs 
- P a r a l l e l  Machine D i e  8 - 16 Hocrrs 

---,------------ 

242 -352 Hours 6 t o  9 weeks 



- 6. CONSOLIDATION IMPACT - FLOWDAYS. There i s  no r l a j o r  impact  t o  
f ound ry  p r o d u c t i o n  based upon c o n s o l i d a t i o n .  I t  i s ;  expected t h a t  

: p r o d ~ t c t i o n  t i m e  w i l l  i n c r e a s e  by 1 t o  2 weeks due* t o  schedu l i ng  
a d j ~ ~ s t m e n t s .  I t  is a l s o  expected . that i t  w i l l  r ec lu i r e  an add i -  
t i o n a l  1 t o  2 weeks f o r  packaging and s h i p p i n g  t in te  t o  e x t e r n a l  
customers. 

PRODUCTION IMF'ACT/FLOWDAYS = 1 - 2 WEE:t::S 

TRANSPORTATION TIME/FLOWDAYS = 1 - 2 WEEKS 

7. COST OF OF'EAATIONS. 

a. TRANSF'OfiTATION - T r a n s p o r t a t i o n  c o s t s  a r e  computed based 
upon 2 Leve l  Maintenance and Federa l  Express Sh ipp ing  r a t e s .  The 
a t t ached  t a b l e  i s  an e s t i m a t e  of  s h i p p i n g  c o s t s  based on t y p i c a l  
c a s t i n g s  produced i n  t h e  foundry.  Sh ipp ing  c o s t s  a r e  937,266 and 
F'ac1::aging c o s t s  a r e  95788. To ta l  t . r a n s p o r t a t i o n  c o s t s  a r e  e s t i -  
mated t o  be 943,C)54. 

b. UTILITY COST. U t i l i t y  cost. i s  based upon t h e  G035A r a -  
p o r t .  The c o s t  b a s i s  i s  f a c t o r i n g  t h e  Foundry and Rubber Shop as 
a percentage of t h e  t o t a l  u t i l i t y  c o s t  f o r  t h e  e n t i r e  i n d u s t r i a l  
complex. On t h i s  b a s i s  t h e  Foundry and Rubber Shop RCC (MNPFA) : ~ s  
$55,464.29 f o r  FY94. The Foundry r e p r e s e n t s  56.76% o f  t o t a l  worl::- 
l o a d  based upon 10.25 FEs o f  t h e  RC:C t o t a l  o f  18.05 PEs. 

FOUNDRY UTILITY COST = 055,469.29 x .5676= 931,484.57 

4 



---------- UTILITY DATA PER AG035A-HFS-MM-8EV REF3RT------------- 

OCT 93 NOV 95 DEC 93 JAN 94 FE3 94 MAR 94 

MNPFA 3268 . O 31 70. 5 5i360. 3 3458.9 3(:)'7i:). 7 3554. 7 
HOURS 

TOTAL 556734.2 524298.6 49C)537.0 526534. 1 488t350. 1 545Cb4 1. 9 
HOURS 

TOTAL 828553 8 4 7 5 5 ~  735755 7 1C)l 4 3  704424 6379421 
COST 

MNF'FA .005777 . (:)a6047 . 006239 . 006569 . Oi:16L38 1 . 00652 1 
% 

MNF'FA 4777.58 5 124. 06 4590. 13 4665. 06 442'4. 82 4 16C). 58 
COST 

AF'R 94 MAY 94 JUN 94 JUL 94 AUE 94 SEF' 94 

MNF'FA 3115.Z z l42 .5  S625.7 3251.2 392 (:) . 5 Y C  .-.J(.)L - - . 6 
HOURS 

TOTAL 461317.9 495692.2 5158C)E. 8 475073.5 567287.3 509494..4 
HOURS 

' TOTAL 847511:) 7 12579 360929 677 135 692721:) 7984 13 
d COST 

w MNF'FA . C)C)675Z .i:)(:)6339 .(:)(:)7i:i29 .006844 .005960 .00687:5 
.* % 

c .  HAZARDOUS WASTE ( E M )  - Foundry waste genera.:ed as o f  
1 Nov 94 per t:::el 1 y AFE HW D i  sposa 1 Con t r a c t  DLA20(3--92-R-0039 
+274.40 f o r  FY94 f rom }:::el 1 y AFF Envi ronmental Mana(1ement I n f  o r -  
mation System. 

d. MRTERIAL COST. M a t e r i a l  cost  i s  taken from t h e  RCC Oper- 
a t  i ng Cost Report annual summary (A-G035A-HF3-MM-EIFV) . Mate r i  a1 
c o s t s  have been ad jus ted  f o r  t h e  Foundry by removing t h e  Rubber 
Shop p o r t i o n .  Foundry c o n s t i t u t e s  56.76% of  t h e  t o t a l  manning 
based on 10.25 F'Es f o r  Foundry and 18.06 PEs f o r  t t e  RCC. An ad- 
justment has been made due t o  r e d u z t i o n  of  t h e  F'LF by 13%. The 
FY95 F'LA was reduced from 20.75 F'Es t o  18.06 F'Es f c l r  t h e  RCC. To- 
t a l  m a t e r i a l  cos t  i s  $62,404 ba,scld upon FY94 RCC opera t ing  

i costs .  



e. COST O F  MANUFACTURING.  C o s t  of  m a n u f  a c t u r - i n g  i s  based on 
t h e  RCC O p e r a t  i ng C o s t  R e p o r t  annual s u m m a r y  (A-G035A-HFS-.MM- 
9 F V ) .  T h e  d a t a  has been ad jus ted  t o  r e f l e c t  F o u r k d r y  c o s t s  o n t l y :  
5 6 . 7 6 %  of t o t a l  K'CC cos t  based on 10.25 F'Es Founclry and 18.06 P E s  
t o t a l  RCC m a n n i n g  f o r  Foundry a n d  R u b b e r  S h o p .  Ar l  a d j u s t m e n t  has 
been m a d e  due t o  a r e d u c t i o n  of t h e  F'LA by  13%.  "he F Y  95 F'LA has 
been reduced f r o m  20. 75 F'Es t o  1 8 ,  (116 F'Es. 

F Y 9 4  COST OF  OF'ERATIONS 

FOUNDRY COST T Y P E  ACTUAL  COST 

T O T A L  D I R E C T  COST 
T O T A L  I N D I R E C T  COST 
T O T A L  SHOP SUF'F'OK'T 
T O T A L  G-A COST -------- 

T O T A L  RCC COST .f 1 , ( 3 8 8 , 6 7 8  

8. PERSONNEL: P e r s o n n e l  a u t h o r i  z a t  i ons s h o w n  a r e  b a s e d  upon t h e  
U n i t  M a n n i n g  D o c u m e n t  MAJCOM I D :  1M and a r e  c o m p w e d  t o  the  F Y 9 5  ' -3 E I E S F ' L A ~ C ~ L I ~ ~  r e q u i r e m e n t s .  

FOUNDRY F'EK'SONNEL 

St::: I LL UWD A U T H O R I Z E D  F Y 9 5  F E S  F'LA 

4 5 7 3  FOREMAN S i (1) I 
457.7 LEADER L 1 (? 1 
4 6  16 F'ATTERNMAk:ER W 1 4  er J 

4 6 1  6 FATTEANMAt<ER W 1 1 1 
4 3 7 2  MOLDER W 1 0 8 
4373 MOLDER W (38 - .-\ 

4 3 7 3  MOLDER W(:)5 1 
- - 
.Z I? 

9. EQU I F'MENT. 
a. CA-CRL. T h e  cu r ren t  CA-CRL 1 i s t i n g  s h o w s  foundry equip-  

m e n t  on-hand as $2,729,912.06 b a s e d  upon purchase cost  of  a m a j o r  
foundry e q u i p m e n t  s y s t e m  f o r  52,40O, T.)(:)0 ( F ' r o g r a m n e d  C o s t  . T h e  
a c t u a l  cos t  of  t h i s  e q u i p m e n t  w a s  'k1,839,0(:)0. T h i s  cost  w a s  1a.t- 
er  reduced t o  r t 1 , 6 5 0 , 0 8 7 . 4 3  ( D e p r e c i a t i o n  C o s t  B a s i s )  due .to 
tu rn - in  of s o m e  e q u i p m e n t .  T h e  a d j u s t e d  CA-CRL e q u i p m e n t  cost  i s  
5 1 , 9 7 9 , 7 6 1 . 4 9 .  

CURRENT CA-CRL EDUIF'MENT INVENTCIRY = 9 1 , 9 7 9 , 7 6 1 . 4 9  



b. EQUIPMENT DEPRECIATION. There a r e  two i t ~ m s  l i s t e d  i n  t h e  
CA-CRL f o r  t h e  f ound ry  which show d e p r e c i a t i o n  as f o l l o w s :  

NSN NOUN COST DEF REMAI \I DEP/MO YEAR 
4430PFURNSY S FURNACE SYS 165(?087.43 274077.6 5 6229.0 1 :I984 
443(:)00(:) 13 1524C19 FURNACE 106900. C)O 65644.6'3 899.23 1991 

--------- 
TOTf4L 97 128.24 

c .  PROGRAMMED INVESTMENT: There a r e  no prc3grammed i n v e s t -  
ments f o r  t h e  foundry .  

d. EQUIF'MENT DISF'OSAL: There a r e  t h r e e  i ter is  o f  equipment 
which would be t u r n e d  i n  r e s u l t i n g  f rom foundry  (:onsol i d a t i o n :  

NOUN DTY ACQ YEAF: COST 

FURNACE 1 
AUTOCLAVE 1 
LADLE F'REHEATEH 1 

TOTAL 926 1 ,88 1 

1C). FOUNDRY CAPACITY SF. The Foundry E ldg  T58 kas  t o t a l  f l o o r -  
space o f  19,532 SF based  upon Real P r o p e r t y  Records. Space i s  
u t i l i z e d  as f o l l o w s :  

I 
SAND CASTING 
INVESTMENT CASTING 
PATTERN SHOF, 
SUF'F'ORT SPACE 

TOTAL ELDO 778 19,552 SF 

11. ADDITIONAL SPACE REDUI REMENT. SA-ALC has an exce l  1 en t  Sand 
Cas t ing  Foundry w h i c h  reqc l l res  no a d d i t i o n a l  f loo rspace  f o r  to1:al 
sand c a s t i n g  f ocrndry consol  i da t i on .  However, add i  t i o n a l  space is 
r e q u i r e d  f o r  Investment Cas t ing  Foundry Consol i d a t i o n .  00-ALC has 
an exce l  1 e n t  Investment Cas t ing  c:apabi 1 i t y  occupying 7858 SF o f  
f loorspace.  S6-ALC waul d r e q ~ r i  r e !  t r a n s f e r  o f  most o f  00-ALC: ' s 
Investment Cas t i ng  Equipment t o  accomodate c o n s o l i d a t i o n  f o r  a 
s i n g l e  Foundry F'rocess Center. SA-ALC would r e q u i  -e an a d d i t i o r r a l  
7198 SF o f  F loorspace  f o r  Investment Cas t i ng  Con sol  i d a t i  on (C,6O 
SF e x i s t i n g  space).  

ADD I T I  ONAL SFmACE REQUIRED 

SAND CASTING (1 SF 

INVESTMENT CASTING 7198 SF 



12. EQUIF'MENT R E L O C A T I O N .  SA-&\LC does no t  requ i  r e  any equi l p m e n t  
r e l o c a t i o n  f r o m  another center  f o r  t o t a l  consol i d a t i o n  of Sand 
C a s t i n g .  S A - A L C  w i  11 r e q u i r e  r e l o c a t i o n  of  cons ide rab le  e q u i p m e n t  
f r o m  0 0 - A L C  t o  c o n s o l i d a t e  I n v e b s t m e n t  C a s t i n g  c a p a b i l i t y  w h i c h  
does not  n o w  e x i s t :  

E Q U I P M E N T  R E L O C A T I O N  SAND C A S T I N G  = O O 

E Q U I P M E N T  R E L O C A T I O N  I N V E S T M E N T  C A S T I N G  = 9596,634 

SA-ALC EQUIF'MENT R E L O C A T I O N  FROM 00-FILC 

NOUN QTY 
WAX I N J  P R E S S  1 
WATER B L A S T E R  1 
A I R  COMP F L U I D  BEDS I 
BURNOUT FURNACE 1 
A B R A S I V E  B L A S T  MACH 1 
WAX C O N D I T I O N I N G  E O U I F  1 
S T U C C O I N G  SYSTEM 1 
DEWAXING AUTOCLAVE S Y S  1 
R E C E R T I F Y  AUTOCLAVE B O I L E R  1 
I N E R T  GAS OVEN 1 
CONTOUR ( A E R A S I  V E )  SAW 1 
THERMAL A N A L Y S I S  S Y S  1 

ACQ YEj9R 
1985 
1983 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1987 
1986 

COST 
69 ,, 400 
90 , (:)(:)(:) 
15,'560 
2 4 , 9 (?(:I 

67 , 2(1)(:) 
1 6 , 000 

1 40 , 8(:1(:) 
79 , 36(1) 
3 0 , (1) (:) (1) 
22,912 
25 , ,5(:)(:) 
15 , 042 

-- t 

1 F A C I L I T Y  M O D I F I C A T I O N .  T h e r e  a r e  no f a c i l i t y  m o d i f i c a t i o n  

w r e q u i r e m e n t s  f o r  c o n s o l i d a t i o n  of S a n d  C a s t i n g  ~t SA-ALC. F a c i l i -  
. t y  m o d i f i c a t i o n  t o  r e l o c a t e  I n v e s t m e n t  C a s t i n g  E q u i p m e n t  f r o m  OO- 

A L C  t o  SA-ALC w o u l d  r e q u i r e  a n  MCF' w h i c h  i s  p r c h i b i t e d  f o r  this; 
s tudy .  T h e  cos t  b a s i s  f o r  SA-ALC I n v e s t m e n t  c a s t i n g  m o d i f i c a t i o n s  
t o  an e x i s t i n g  vacated f a c i l i t y  a r e  based upon a c t u a l  c o s t s  r e -  
qui red by 0 0 - A L C  t o  m o d i f y  t h e i r  I n v e s t m e n t  C a s t i n g  f a c i l i t i e ~ s :  

F~CILITY M O D I F I C A T I O N  FOR SAND C A S T I N G  = 8C) 

F A C I L I T Y  M O D I F I C A T I O N  FOR IPJL'ESTMENT C A S T I N S  = $868,193 

SA-ALC F A C I L I T Y  MODIF1C:ATION FOR 0 0 - A L 2  E Q U I P M E N T  

-MODIFY  E X I S T I N G  F A C I L I T Y / I h I S T A L L  A L L  $358,55(:) 
I N V E S T M E N T  C A S T I N G  EBUIF'MEMT 

-MODIFY  WAX ROOM 95,141 
- T E M P E R A T U R E / H U M I D I T Y  CONTROL SYSTEM 31(:),347 
- A I R  MAKEUP U N I T  7 .J (-1 - , 7 2 (1) 
-REFRIGERANT DRYER ( H U M I D I T Y  CONTROL)  37,200 
-ROOF F 'ENETRATIONS 2 ~ ~ 9 . 5 5  
-EMERGENCY GENERATOR 1 2 , 3 (:I (:I 

-------- 
T O T A L  8868,193 

SA-ALC FOUNDRY C O N S O L I D A T I O N  SUMMIhRY 
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S OHTHLY FUNDED PROCESS DATE 
\ .. ., 

RCC " ' .  8UWLf " ACTUAL ' FLEX/BUD . BUDGET ACTUAL 
MNP f A DPSH/UISTS DPAH/COSTS OPl!H/COSTS RATE RATE 

fLT  ,FUEL U 6 S l l  \ . . .  0 ..... 0 1 . .. 55 .03  . 05  

CRNO FUEL U8512 0 3 8 182 . 1 0  . 0 2  

SHOP SUP U7ooo 0 0 0 . 0 0  . 0 0  

SHOP SUPPORT 
MXSC MATERIAL ' 0 11.689 

SHOP SUP DEPREC 0 9 

SHOP SUP OTHER 0 19.849 

TOT SHOP SUPPORT . 0 92.179 
I" 

TOT PROD OVRHEAD ..' 0 , r i 7 . e g r  
#'+ 

G-A CIV LABOR 0 ." 12.952 

'4 . . 
u.6700 ; . .  ;- ; ;:. . ,:. G.":.;;,:: :;', ... 

-" . . . 
. . . .  . . . . . . .  . . , -:i, :i.~,o:f.:.:'~...:. 504 148 

. .:., .. ... ,, .. .'.' ..:. .: .... -.;.:. ..,. .:.. ....... ...',,..... ... ..'.: .'" . . . . . .  . . -08 . 2 8  
. . .  . . . . . . . .  ...... ,.;; . . . . . . . . . .  r . .,,. -r '; 4 .......... . . .  .. . -  ,.. ..... .  

. . . . . . .  . . G-A . m w  ?!:!;i:.,;: . .  ....,... ::'.; ,::,.,. ........ ',!.... ?'i.'i I... . . . . . . . . .  .!;::.:: :: , ....:) ... ..,' ,,,;; : 6 . . 382 . 2  1 .00 

AS Of 3 0  SEP 1994 B 

FLEX-BUO/YTO BUD YTO ACT I T 0  
DPEH/COST DPSH/COST DPAH/COST 

c MISC G-A WATL ..: ' 0  0 91- . 05- .00 0 881- 0 2.283- 
i 8 .  

I C-A ."' ':.?I 'S: ':.:.:' : ::,/',v;'O .>:' 13 10, .' ' . 
... : T.. '.. <: :..::. ,;: ...... ::,7-;,; .....: . . . . .  . . .  . . . . . .  . . 

. I 0,785 
.< i .... ..... . . . . . .  :I. ......._ . . . . . . . . . . . .  ... 

5.38 7 . 2 1  
.> . . . . . . .  i . . . . . . . . . . .  . .  ' 

13.107 1 2 ~ ;  08 1 0 168.661 
:.. : ' h 

. .. . . . .  ~-A.'DE~RE~,-.~:;,. ,:";.,:;: ,.:. y..$::;.. 0 , :. ..i :, ,:::. :' ,:. .: 1, i 6 4  . . . . .  . . . . . . . . .  \. ,". . . * . .  :.. ........ . . . .  . 8 6  . .44  809 . : 1 S ,  047 0 5.980 
: .r 

TOTAL C-A COSTS 0 27.801 17,843 . 0 0  15.18 27.601 224,502 0 307,566 

. .  ..: . .  1 ,  3 .. ,279,60$ 1, 996, 467 
.... . . . . . . a  :,..:.:. :: . .  :. . . . . . .  0 2,204.640 

. . . . . .  
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ACT- R C C  O P E R A T I N G  C O S T  R E P  ' R  ,'ERFORMING FUNDED A-G035A-HF3-MM-8BV 

PROCESS DATE a (a AS OF 30 SEP 1994 J 
, 

Om1 AcnJAL ~ L E X / W D  8 U W L T  ACTUAL ACT/BUD FLE'-!!C!9!Y?C 55% YT2 .a- -- 
r b ~  I I U  

/COSTS OPAH/COSTS DPCH/WSf S RATE RATE EXP/VAR DPEH/COST DPSH/COST DPAH/COST 

FLT FUEL U85ll 0 9 1 . . 55 .03 .OS 

182 -10 .02 

0 . 00 . 00 

S U P  SUP OTHER 0 19.849 9.585 5.27 10.9 1 19.849 124.234 0 107.415 

50.453 .w  50.68 92,179 718.404 o#y~~~i.ia>~ 386 6) 
1 

87,574 .W 7 0 . 3 7  127,994 1.234.995 0 1,032 605 
jv95- 336p2 

. G-A C I V  LABOR 0 12.952 6.002 3.30 7.12 12.952 74,257 0 121.684 

MISC G-A MATL 0 0 91- .05- .00 0 881- 0 2,283- 

TOTAL G-A COSTS . - . . L 
0 27,601 17.843 .OO 15.18 27.801 224,502 

I 
. . 

G072A ADJ C-A C 0 .00 /? 75= /~8 '%7f  J J 



FEI 
CODE 

1 10460 

- ...- ,...- I . . " . . , .  . ULV UI- 1 

: I 
WASTE GENERATED - FOUNDRY SHOP 

'' FY94 
KELLY AFB HW DISPOSAL CONTI?ACT DLA200-92-A'-0039 

WASTE DESCRIPTION 
OIL, WASTE 

GLYCOL ETHERS 
EMPTY CONTAINERS 
LACQUER THINNER 
PAINT SLUDGE 
LEAD CONTAMINATED WASTE, SOLID 
SULFONlC ACID IN METHANOL 

TOTAL 

QUANTITY DlSP 
(LB81 COST (LBI 

391.61 80.1 6 
8.33 80.1 6 

41.00 $0.06 
96.00 $0.83 
62.00 $0.66 
30.00 $0.61 
29.00 41.64 
1 8.00 81.57 - 

TOTAL 
DlSP COST 

$68.73 
41.26 

$20.66 
669.86 
$33.80 
81 8.30 
84t7.66 
$28.26 

DATA OBTAINED FROM kELLY AFB ENVIRONMENTAL MANAGEMENT INFOdMA TlON SYSTEM 

REPORT PREPARED BY:  MAR^ STOUOH, ENVIRONMENTAL ENGINEERISA-ALCIEMC 

.a 6! D 



6. COST OF OPERATIONS. 

L ?RANSPORTATION. Transportation cortr are computed brsed upon 2 Level Maintenance and 
F e d d  Express Shipping rates. The Table below is en elrtimate of shipping c o w  \tared on typical 
castings produced in the Foundry. Shipping cortr a e  557,266 md Packaging cosbi are $5788. Total 
tramportation corb  are estimated to be S43,054. 

TRANSPORTATION COSTS 

Quantity Per Year 
Shipping S P a  Lbs 
Handling Fee 
Typeof Shipment 

Quantity Per Shipment 
Numba of Shipmenh 
Subtotal Shlpplag S 
for Al l  I t o m  

Packaging Costs S P a  
Cubic Foot 
Fmgility Rating 

Approx Cubic Feet 
Per Shipmerrt 
Nwnba of Shipmenb 
Subtotal Cubic Feet 

Subtotal Pmduging S 
for all Items 

Cost to ShipiPack All 
henu Per Year 

GRAND TOTAL - 





---- CURRENT---- ---PROJECTED--- 

OED PSC PSR ARR UM: CCP C8P MET SUB PAL CBP MET SUB PAL APN 
ZIP/APO 

0 4 4  U Y 3 A K H K H K H  F F l  
7 8 2 4 1 - 0 0 0 0  

C ASF A R R Y  Y M F R  H S A Y R  A 
E C L  P A R S M  R 

R O T r S T  A .  S ' R T I  K R 
C R K  . ;  

FTIMPF FOUNDRY/LIOULD PROC 2 7 6 0 0 6  INOSTRL PROD PRDTN 
1M 0 1 5 7 3 6 9  ACFT METAL TECH J W  2A751(i",f3 W10 XXXXX 9 4 4  9 9 9  1 W10 78211A 2 0  9 9 9 9 9  K 5 4 1  A 94 9 9  A R 

s 7-1 9@475/ 
8 4 4  8 9 8  1 MOB 7 8 2 1  1 f 2 0  9 9 9 9 9  A 8 4  9 9  R M E'?,F~ - 544'/*&3 

1M 0 0 6 7 8 3 7  FA8 PARACHUTE JUAN 2 A 7 S 4 4 3 6 3  WO9 XXXXX 9 4 4  9 9 9  1 W09 7 8 2 1  1A 2 0  9 9 9 9 9  K 5 4 1  A 94 9 9  A R 

h 9 4 4  898 1 W09 7 8 2 1 1 A  2 0  8 8 9 9 8  A R KS4t A 94  B8  

UJ 
i Y  0 1 5 7 3 6 7  FAB P A R A W T E  JUAN 2 ~ 7 5 4 4 ' 3 6 0  W09 XXXXX 9 4 4  9 9 9  1 W09 78211A 2 0  9 9 9 9 9  KS41 A 94 9 9  A R 

1M 0 1 5 7 3 8 9  FA8 PARACMITE JUAN 2 ~ 7 5 4 / / , 3 6 0  W09 XXXXX 9 4 4  9 9 9  1 W09 7 8 2 1  1 A . 2 0  9 9 9 9 9  K 5 4 1  A 94  9 9  A R 

1M 0 1 5 7 3 7 3  FA8 P A R A W T E  JUAN 2 ~ 7 5 4  '/3C;] W09 XXXXX 9 4 4  9 4 4  1 W09 7 8 2  11A 2 0  9 9 9 9 9  K 5 4 1  A 94  9 9  A R 

1W 0 1 5 7 3 7 5  FA8 PARAUUTE JUAN 2 ~ 7 5 4  W09 XXXXX 9 4 4  944  1 WO9 78211A 2 0  9 9 9 9 9  . K 5 4 1  A 94  9 9  A R 

(NQP310-930818)  PAGE 7 4  PAGE 15 





MAJCOM I D :  1M 

K I S C  OED PSC PSR ARR UDC CCP CBP MET SUB P A L  CBP MET.SUB P A L  APN 
ZIP/APO 

B T X  0 4 4 U  Y 3 A K H K H K H  P F t  
1 8 2 4 1 - 0 0 0 0  

C ASF A R  R Y  Y M F R  H S A M R  A 
* * a  8.0 * a *  E ---- E P S L  N E C L  P A R S H  R 

SEI  GRO MNT EFP TRU AMT RCR PEC C OCC L I O f C  C R R OTY S T A S R T I K R 
F S / S E I  EFP PR-AKT WU( 

FT IMPF  FOUMIRY/MOULO PROC 278000  INDSTRL PRO0 PRDTN 
111 0087839 ACFT METAL TECH JMAN 2A751 q373 W08 XXXXX 944  9 9 9  1  W08 78211A 2 0  9 9 9 9 9  K 5 4 1  A 9 4  9 9  A R 

/ /Y (C 
2A781 q37.3 YO1 XXXXX 8 4 4 - 8 8 9  1 WO8 78211A 2 0  9 9 9 9 9  - 3 KS41 A 8 4  9 9  A R 

9Ol '-IG.J I I / ( /q  -&LC 
vu JF F=T p n ~ / l ~ c i d O g l o  

5 1  #3',3 WOE XXXXX 944  8- 1 WOI 78211A 2 0  9 8 9 9 9  k 5 4 1  A 6 4  99 A R 
1G.I 7bI / 

bd 
7 0 1  4373 nos xxxxx 8 4 4  8 4 4  1 nos 7 8 2 1  IA 2 0  9 9 9 9 9  ~ 6 4 1  A 94 9 9  A R 

1W 0 0 6 7 6 4 3  C H I E F  26790 3414 < * A  Y Y Y Y Y  ? a n  : r_:: :::;;A ;; 2;;:; n S - I  n Y *  Y Y  UaJ A 1  R 

1M 0 1 5 7 3 7 8  FOREMAN 2 A 7 7 l  3414 S11  XXXXX 9 4 4  9 9 9  1  S l l  7 8 2 1  1A 2 0  9 9 9 9 9  ' K 5 4 1  A 94  9 9  339 A t R  



--L ..---- :-- . .. - - ..---. CONTRACT NO. F4 1800-83.-C034 --- I - - - 
-hr -&,oror acknow~ogos recetol of amend - :ne SOIICII~IIO~ for onrrs and r ~ a ~ e a  A 

Y c (IS numbe~ed and  aa~ecl as ~OIIOW 

- 
4EDUL E 

I 
S 1  Foundry Furnace System, t o  i n c l u d e  a l l  

equipment, m a t e r i a l ,  i n s t a l  l a t i  on, drawings, 
t e s t i n g  and t r a i n i n g  i n  accordance w i t h  
a t tached ~ s p e c i  f i c a t i o n s  and drawings. 

I n d u c t i o n  Furnace ( A i r  M e l t i n g )  System 1 - 
350 KW, 2,000#/500#/600# 

O f fe r i ng :  
M a n u f a c t u r e r ' s  Name: Pillar 
Srand 

- 
No. 

- 
- 

:IC2 I I n d u c t i o n  Furnace ( A i r  M e l t i n g )  System 2  - 
100 KW, 80#/80#/50# 

O f fe r i ng :  
Manufacturer  ' s Name: Pfllar 
Brand 

- 
No. 

- 

-I I n d u c t i o n  Furnace (Vacuun), 125 Kh, Z O O # /  
100#/50# 

O f f e r i n g :  
Manu fac tu re r ' s  Name: Retech, Inc. 
Brand 

- 
No. 

- 
- 

Furnace E l e c t r i c ,  5000 K i  rks i te /8000 Lead 
100#/50# 

O f  f e r i  ng : 
b ianufac tu rer ' s  Name: Lhdbergh 
Brand 61-RHYT 18- - 
No. 

- 

'lC5 I E l e c t r i c  Ladle,  T i  1 t i n g ,  400# A1 un 

O f f e r i n u :  
~ a n u f a c i u r e r ' s  Name: C o w e d  pmv pl.. 1 Brand 

ELAOOT No. 

"06 i Furnace, Box, Gas F i red ,  2,000°F 

O f fe r i na :  
~ a n u f a c f u r e r ' s  Name: Pacific Kiln & Insulations 
brand Co. , Inc.  I 



CONTRACT NO. F4 1800-83-C034 1 RFP Fc1800-33-2037s - ttl hG Of O W  UlWC C c ) k l  0 *Aa:: 

STANCARD fORM 34  JULY 1966 ' 

~ , , . ~ t , ~  $ t t d , c i %  ~ ; m ~ ~ t S l t b l l C W  . 
. r3C atG r l ;'*I : '6 '01 

CONTINUATION SHEET ' I 
J ?  

- - I  
:I OPflbGI 3# : 9 ~ f u C - ( r (  

St. L o u i s  C o n v e y o r  Co., Inc. 

0 0 0 1 0 ~  Gas Lad le  Preheater  

O f f e r i n g :  
Manufacturer  ' s Name: F u e l  Equ ipmen t  (;om 

I 
I - 

Brand - t ' 1 

000108 Green Sand Mold ing System 

Of fe r i ng :  
: Manufacturer  ' s Name: S t .  L o u i s  Conveyo r  Co. ,Inc. - 
; Brand - 
I No. 

I 000109i No Bake Sand System 1 1 € A /  $79.172. $ 79,172.00 
I .  - - 

O f f e r i n g :  
Manu fac tu re r ' s  Name: Dependab le  Fordlath - 
Brand 

- -- 

No. - 
Prec i  s i on  Investment Cas t i ng  System - 
O f f e r i n g :  
Manu fac tu re r ' s  Name: Var ious  - 
Brand - 
No. 

Backdra f t  G r ind ing  Booth . 
' O f f e r i n g :  

Manufact u r e r '  s Name: Haw ley -Bahnson  - 
3rand - 

. No. 

1 000112/ Acous t ica l  Booth 
I 

I O f f e r i n g :  
I Manufact u r e r  ' s Name : U n i t e d  A c c o u s t i c a l  

Brand - 
- - .  - 
No. - 

/ 0001131 Snagging Gr inder  
I 

I 
j .. I O f fe r i ng :  
i - #  I 

Man " f a c t  ure r ' s Name : F o x  Gr inde rs ,  Inc. 
F o x  - 

i : Brand - 
i NO. G -6 0 - 
! 





4 ' .  
CONTRACT NO. F 4  1 300-83-CO34 1 AFlt i41800-23-20??? 

rfp ?I 30C at u; CZNf '3  - . ~Ai-1 - 

, ,C I IV  ~ 3 i l w  36. JULY : 9 1 3  
,,, .. 51, ,,c:s A O M ~ ~ ; I S ~ P ~ I I C ~  CONTINUATION SHEET I 

,:tG ,I C@*\ I ' *  I U I  -- - . - - -.- , . , u B I ~ A .  - 1  I* 

st. L O U ~ S  . -. .  conveyor^, I&c0 _ ._. _ _ _ _  _ _ ._ . . __. _. ----I ' - - 
SUPPLIES /SERVICES , O U A N T ~ ~  ur 11 YJIT ?@I= ' A 'AG,JNI 

r* -.c, _. __.__. . -  .----. I -.-- .---- . - . - -  . .- _ _ ___-_---------- I *  
I 

I 1 1 S38.022.  - !,38,022.0b - 1001 210 Lathe I 

i I 
I 

O f f e r i  ng:  
!:. ~ a n u f a c t  u r e r  ' s Name: LeBlond Makino - 
i: ' 

,. Brand Reaal - 
NO. 19 " swing - 

300122; Be1 t G r i  nder 

O f  f e r i  ng: 
Manufac turer '  s  Name: - 
Brand - 
No. McMas t e r  C a n  #8701A12 - 

30012:1, Abras ive  Be1 t F i  n i  sh i  ng Machine 

O f f e r i n g :  
j Man u f  a c t  ure r ' s  Name : Rockwell lnternationl  - 

Rockwell- - 
Model 31-550 - 

-. 
S tee l  Storage Cabinets -- 

I ' O f f e r i n g :  
~a  nu f  a c t  u r e r  ' s Name : Various - 
Brand - 
No. - 

3001 25. E l e v a t o r  L i f t  M o d i f i c a t i o n  

300126 S e c u r i t y  P a r t i t i o n s  

300127 \ l ~ c i ~ ~ s : r i d l  111nct1 Ta!>l f~s  

:3001i81 M d t e r i d l  I iandl i n y  Equipment 

3001 219 Test i ng Eq u i  pment 

000130 I n s t 3 ! l a t i o n  

0001:11, System Drawings 

3001:]?1 Operators Manuals 

331 Perforri~ance Test i ng 

34;  Operat,)r l  s T r a i n i n y  

To ta l  Ite111s 000101 t h r u  000134 

zB 
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- COST MODEL FOR EQUIPMENT I N S T A L L A T I O N :  B A ! j I S  - COST 
D A T A  FOR PROCUREMENT OF C:OMPLETE 443t:)P F13UNDRY SYSTEM 

- O R I G I N A L  COMPLETE SYSTEM COST $1 , 839 , 0(>(:). 00 
- CORRECTED COST AFTER VPCUUM 

FURNACE T U R N - I N  $ 1 ,65(3,087. 43 
- I N S T A L L A T I O N  P O R T I O N  OF CONTRACT 9.330 , 373. (:)C:I 
- DEDUCTION OF 5% F O U N D A T I O N / P I T S  $16,518.65 
- NET I N S T A L L A T I O N  COST $3 13,854.35 
- NET EQUIPMENT COST ( - I N S T A L L A T I O N )  9 1 , 508 , 627.  (5(:11 

- I N S T A L L A T I O N  % OF EQUIPMENT 20. 8% 

AN I N S T A L L A T I O N  MODEL I S  D E R I V E D  FROM '-HE ABOVE DATG. 
FROM T H I S  MODEL I N S T A L L A T I O N  COSTS FOR EQUIPMENT 
RELOCAT I ON/HE I N S T A L L A T  I ONCAN BE CALCUL.ATED A S  20.8% 
OF EQUIPMENT COSTS. FOR T H I S  STUDY A L L  COSTS ARE OR- 
DER OF MAGNITUDE DUE TO VERY L I M I 1 - E D  T I M E  CON- 
STRFIINTS. 

- C A P A C I T Y  S F  19,532 PER REAL  PROPERTY COS7' RECORDS 
COST/VALUE S870,832 BLDG # Z 3 8  - FOUNDRY 



------ SPREADSHEET 5 - F'ROCESS/CAF'ABILITY ANALYSIS---------------- 

COMPLETE SAND CASTING 
-EXISTING SF SPACE 

00-&\LC SA-ALC SM-ALC 

F10 YES YES 
3567 SF 15776 3F 7075 SF 

-ADDED SPACE REQ 'D - SF 42(:)(:) SF O 
(USE EXISTING VACATED SPACE) 

-ADDED EQUIPMENT RER'D 
-FROM SA-ALC FOUNDRY 
--8O/ IS(:)# ALUM FURNACE *106,906 
--@I ALUM/SO STEEL FURNACE 115, 180 
--400# ALUM HOLD1 NG LADLE 22,676 
--GREEN SAND MOLDING SYSTEM -I C 

L..J~, 948 
--PEP SET SAND SYSTEM 79,172 
--SNAGGING GRINDER 13 , 52(:) ------- 

--ERUIPMENT DEPRECIATION 92,119/MO* 
--EQUIPMENT TRANSPORTATION 
--EQUIPMENT INSTALLATION 812'5,842+ 

--EQUIPMENT DEPRECIATION 
+ $6229.01 X 595,396/1,65(:),(:)87.43 = f2119/~0 
** $6229. 0 1  X 82,676/ 1 ,65(:), 087. 43 = 886/MO 

sx. --EQUIF'MENT TRANSPORTATION 

-- 
--EQUIPMENT INSTALLATION: SA-ALC EQUIPMENT INSTFILL AT 00-CILC 

w 5595,396 X .208 (INSTALL FACTOR) = 8123,842 

-FACILITY MODIFICATION REBUXREMENTS (BASIS SA-ALC FACILITY) 
[MODIFY EXISTING VACATED FACILITIIESJ 

- F I T S  FOR GREEN SCIND SYS 
-POWER DISTRIBUTION SYS 
-BRIDGE CRANE -1(3 TON 
-FURNACE VENTILATION 
-ROOF EXHAUST SYS 
-FIRE DETECTION SYSTEM 
-20 TON AIR CONDITIONING 

TOTAL 

00-AI-C SO-ALC SM-ALC 
*16,51? 
$38,3136 
f 24,602 
8 7, 1135 
f 4,4:55 
9 4,0:75 
f 13 , 7:50 

--------- 
S 108 , 972 



FOUNDRY 

TRC CONSOLI13ATION STUDY 



DATA CERTIFICATL(2N WORKSHEET 

pu~poSE: TO document the sources, methods. and conc~usions related to the Foundry 
TRC Consolidation Study. The objective of thc study is to evaluate t te  costs and impacts 
of consolidating the foundries at the 5 Air Logistics Centers into a mirjrnal number of 
ioundr;cr. 

SOURCE: All sources of information are listed in the attached repor:, SM-ALC ~oundry 
TRC Consolidation Study, 30 Nov 94. Compu~tn system repon numiters have LSSII listed 
where-appropriate and when information was obtained Dom shop upcs(s it was noted. 

METBOD; NI methods used to manipulate the rnw data have been discussed in the 
attached report and agreed to by the Foundry 1RC team, made up of pepresentntives from 
the ALCs. 

COTYCLUUON; The conclusions from the ir~dividual data elements are listed in the 
attached report. At this time. the FoundryeTRC team does not plan o t issuing a 
conclusion. The data fiom the options directed nt the Business Board meeting, 26 Oct 94, 
at SM-ALC, will be presented only along with any special considerati Dns. 

I certify that the above information is accurate and complete to the best of my kriowledge 
-sr,, 3 and belief. 

- 

P PREPARER: u ' q  yb&$- .  DATE:-^^^ 
kirstcn M. Ulowetr 
SM- ALCTTZME. 
DSN 633-2704 or (916) 643-2'704 

SM- ALC/FMPB 
DSN 633-4374 or (Y ltij 643-4374 

I certifl that the-above intbnnation i s  accurate and complete to the best of my knowidgc: 
and belief. 

Reviewer: DATE:- 



WORKLOAD 
FY9S 
FY96 
FY97 
FY98 

SM-AL,C FOUNDR Y TRC lCONsomA 7" S'lrlfD 
EXECm S m Y  

CAPACITY (2 SHIFTS) 
FY95 
FY96* 
FY97* 
FY98* 

UTILIZATION 
1 SrnT 
2 SIUFTS 

47,906 DPSH 
48,552 DPSH 
47,872 DPSH 
38.726 DPSH 

FLOW TIME 
PATTERN DESIGN/MFCf 2 - 14 WEEKS 
S A N D  CASTING (AL) 1 - 2 WEEKS 

1 DROP HAMMER DIES & OTHER 3 - 7 =EKS 
a 

COST 
9' TRANSPORTATION S 53,01!) 

UTILITIES S 6,880 
PROGRAMMED INVESTMENT $49,000 
MANUFACTURMG/OPERATINO $465.1 1 B 

EQUIPMENT CA-CRL S993,tl 3 

EQUIPMENT DEPRECMTION/MONTB: S2,SSO 

FOUNDRY F A C I L m  SPACE 10,582 SF 

*TEiE m N G  EMISS1ONS &DUCTION PROGRAM (CERPL) FOUNDRY OF 
THE FUTURE WILL BY COMPLETED IIY JUN 96 AND WILL ADD 60,000 SF 
OF CAPACITY TO SM-ALC, UP TO 200 CASTKNGS PER HOUR CAN BE 
PRODUCED. THIS WILL SIGNTFTCAMIZY INCREASE AFRICtS*FOUNDRY 
CAPABILITJES. 
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a. The SM-ALC Foundry is one of the lugeat and best equipped facilities in the 
Command. The Foundry meeu the Ygher Califomla mvironmentd requirmentr and is 
working with the EPA to develop the standuds for Title 3 Muimum Achievable Control 
Technology (MACT) through the Cutins EmJ~sions Reduction Program (CERP - see 
section 10). No other foundries in the Comm~lnd w held to as high m environmental 
standard as Califomla nor are they in such m influential position with EPA md the U.S. 
foundry industry. When mlndatory complimts with dl of the Title 3 md Title 5 
standards is required within the next 5 years, only SM-ALC's Foundry will not require 
major equipment and facility modifications. SM-ALC is wdl on the way to helping DOD) 
and the other AFMC foundries achieve higher emciency and enviro~nental goals througtl 
CERP. 

b. The CERP Is congressiondly mandated to McClellan AFB and relocation is 
non-negotiable. The FY94 Defense Appropriation Bill authorized and hnded CERP with 
McClellan AFEI specifically named. CERP b a national program sponsored by 
Congressman Vic Fazio who represents the district in which McClellan AFB is located. 

c. The CERP is being operated through a Cooperative Resewh and h lopmern t  
Agreement (CRDA) between the United States Council for Automotive Research 
(USCAR) Environmental Research Consortium (made up of Chrysle* Corporation, the 
Ford Motor Company, General Motors Corporation and Navistar) arrd McClellan AFB. 
CRDAs are authorized under the Stevenson-Wydler Technology Innavation Act and 
follow-on Iegislation. This law specifically requires federal labs to .re 8 mlc in technical 

w cooperation with industry. SM-ALC is the o~dy ALC designated as n Federal Labomtoqt 
(the Air Force Advanced Manufacturing Technology Center) and has; been successfiilly 
operating as such for 4 years. 

d. SM-ALC has aggressively supported the President's objective of Dual Use anti 
the CERP is an excellent example of DOD prl~moting the public interest. The mccessful 
nccnmplishment of CERP will develop matarials and processes that will allow the U.S. 
automotive casting industry to be competitive! while working to achieve a zero effect on 
the environment. The foundry industry is a cornerstone to the entire manufacturing 
industry. Domestic leadership of this basic industry Is critical for U.2;. -competitiveness. 
Significant losses in the foundry industry could lead to millions ofjot, losses in other 
manufacturing areas. 

c. DOD, industry, and the taxpayer dl1 gain as a result of the accomplishment of 
the Dual Use initiative, CERP at SM-ALC. ElOD gains by enhancing SM-LC's 
infrastructutc and capabilities thus providing a more cost effective product to our military 
customers. Industry gains by developing cost competitive, mdronrncntally saf'e foundry 
processes. The taxpayers gain by the broader application of the infibstructure to help tha 
domestic economy. CERP at SM-ALC is a vdn-win situation for everyone involved. 



2. WORKLOAD; The arm under study ir the Foundry which includes rand d i n g  and 
pattern making capabilities in direct support of (Wing workloads. The RCC, MTMBq 
contains the Foundry, Pattern Shop, and Heat T ra t  mar. The Pattm Shop provides 
support to various shops in addition to the Fou~idry. Only 20% of the Pattern Shop 
personnel have worked in direct support of the Foundry over the last year (which equates 
to 1 of the S pattern makers). Also the Heat Treat area is not included In tMs analysis. All 
figures fiom various reports have been adjusted down 25% to delete the percentage of 
workload for the Heat ireat area in that RCC. Please see attachment :, for dculations of 
PEs for the Foundry workload. The Foundry FY9S-98 workload Is an follows: 

The Foundry TRC team decided to utilize the workload projections usiig the Command 

-3 average yield and estimated number of PEs indc!ad of the PLA out year data. 

a. Capacity i s  a measure of a facility's ablility to p d o m  workload based upon 
equipment and space available and not currently available penonnet. The capacity is 
based upon workstation positions and we will ulc the W29 siring modd. It has been 
agreed that a 2 shifi basis will be used to dctermiine capacity constraints for this study. 
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b. The work position break out and up~~c i ty  for the Foundry i s  u followr: 

, Casting (bkluded) 
Pmttern Lay-up / Plastic Facing Spt to 
Other Shops (Not Included in Study) 
Die- Grinding 2 
Investment Casting 3 
Crutin~ '4 
Mold Manufacture 3 A08 

. Core Manufacture 3 A09 
I 

I FOUNDRY - I A d  

Work Positions - 17 for Single Shift or 34 for 2 shift8 
Capacity Ddinltion = PEs (Work Positions) x Yearly Commnnd'Yield 

4. l.JT"I'LIZATION: Utilization is the ratio between workload and the capacity ofthe 
facility and is  computed by the GO29 Depot Sizing Model. The worklo~d in the total RCC 
was 16.330 hours. The hours associated with cutlng worWoad quala t ,124 ((- 16,330 
x .75 for Heat Treat) x .SO for Pattern Shop). 

':2 SHIFTS .. . . .. . ... . ; ..... :DPSH . . .. . . ... .:. 
\,';jj,'f f: i.:;:.:'. ';;;;,;;, ;;;;< ; ';:;;, .. . ,. . . .:,<.. .. .. . . - !,. 'ii.:": - .'.'.. :::. . - " . .... .a ::;; . : 
;: : ,:!.; i:.::l';::;::>;:::,.::~j';jiii i::.;,:;;:;;.::: ;. . ... :,. .... . ... .., ., .. . . . . .:. . 
. . . ....... . .. . . - .  .. . .., :.,:,:...?.,. 

:,j>:::;;:: :;.T.:;;::~;;";:9:; ;::,;,.;, :;;; ::: . . ..:.,, ,. :,: >: ... *-. .. , -- 47,906 

CAPA CITY: :, 
pEa ' . , . . . . . , . , ... . . .., . . :. " c l t r  ,::.< :::.: r.. 
. /  .. . ..,. ;, ;.: "x...,. ;.. .. . .;., ;;?,:: 

. . .,... . . .,: 
! I  

' ..,,... ; : 
, ,  ! . * ' ( , . . * I .  

FY95 

Utilization (Considering 2 Shifts) - 6.124 Actual FY94 DPAH 1 47.906 DPSH for FY9S 
= . I3  or 13% 

Utilization (Considering I Shin) = 6,124 Actuul FY94 DPAH 123.95:; DPSH for FY95 - .26 or 26% 

FY96 
FY97 
FY 98 

iiCMD 'AYE.: .:: 
'i'ymb , :,is :, y,i ., . . < ;: : , *., , , , .. . '...:.. . .. ......., . ... 

... , . : i ' . ' ;  , ., . i .;. < ,  <' 
:.-,:';:;:.' t . : .  , . ,. , 

7 :  .;*.: :><.. ; !  . ..,... .. , 

1409 

, l..:SHIFT DPSH,:;' 
';: '! ;:,:{; ;:,.: ;{;', ~ ; , ~ ~ ; ~ ~ ~ ~ > ; ~ ~ ~  ;:: . ..,' . , .. . . . . . . . '"'. 

. -.  2.3 . .,-:, .. .: ,;.:: .,;; . .. I ,.< ,'. . .. .) ':" ""8 
I r, . . . . ... ": . . .., . . . .*.. .., + , . ' ' .,...:.,. : . ... I . . .:. :: .i :* ( . ... ' ; ; ::: ,, . .;.,;; :, -.;;,-:; 
: . . .. , .: * .. ,, : .l-l:;!. . 
23,953 . 

1428 
1408 
1139 

24,276 
23,936 
19.3 63 

48,552 
47,872 
38,726 



5. FLOW DAYS: Flow drys have b u n  idenl.ified b a d  on qualified pertonne1 
experience m d  judgment. The rational for thir i ,  that the workload in the Foundry is 
essentially all unprogtammed. It has no MISTR wmponmt. Therefore, there is no 
standard system for tracking flow days. The following is a summary of the process flows:. 

Develop MLOs TIMMAA - - - 
Photo Etch Templates TIMMAA - 
Cut and Set Up Templates TIMMBA 16 
Manufacture Master TIMMBA 16 

Pattern Adjustment 24 
Pattern Complete TLMMBA 0 0 

I I 

Total = I 'IIMMBA I 48 i 5 4 7 1  
Flow 

W c c k  = 



Pattern I -I-= 

Mold 
Metal Preparation TIMMBA 2 
Pour Castings TEMMBA 1 8 
Shake Out TXMMBA 2 4 
Remove Gates and I TIMMBA ' 1  2 14  I 

NDI TIMS 
Solution Heat Treating TIMMBA- -,+A+ - 

Heat Treat 

NDI Results to Found 
TIMMB A 

Total Excluding 
Pattern DtrignlMfg: = 

TIMMBA :oT-l Flow Weeks TIMMBA 
Excludiirg Patt t~e  
Design/Mf~ - 
Grand Total - 



Master Pattern 
Design/Manufacture 
Process 
Mfj Die Pattern 
 isti tin^) 
Mfg Punch Pattern 
(Casting) 
Metal Preparation 
(Kirksi te) 
Sand Preparation 
Pour Die 
Pour Punch 
Machine Die Flat 
Machine Punch Flat 
Mfg Tracer Patterns 
Parallel Machine 
DidPunch 
Drop Hammer Die 
Complete 

Total 
Excluding Pattern 
Desi&Mfg - 

Flow Weeks 
Exciudlng Pattern 
DeslgnlMfg = 

Grand Total 
= 

Flow Week 
for Grand Total = 

TIMMB A 

TIMMBA 

TIMMBA 
TiMMBA 
TIMMB A - 

TIMMBA 

TIMMBA 

TIMMBA 

TIMMBA 



a. TRANSPORTATION: The 2 Level Maintenance transpocation costs have 
been used to determine transportation costs for the d i f f m t  options. The following is m 
estimate of the transportation costs of the part fadlies produced in the Foundry: 

per Lot 
Type of Shipment 2-Day Freight Over- Over- Over- 

tilight Night , Night 
Subtotal Shipping $4.71 5 $58.00 S269.W 362.4 

for one It em/Lot - 
Subtotal Shipping $42,435 3 754 

for At1 Items 
I I I I 

Packaging Costs S per I $2.70 I $14.12 1 $4.12 ( $4.12 1 1 
Cubic Foot 
Fragility Rating 

Approx Cubic Feet 
(Dependent Upon 
Configuration) 

Subtotal 
Packagin~ for 1 Item 

Subtotal 
Packadnu for AU Items 

Cost to Ship/Patk I 
Ittm/Lat 
Cost to Ship/Pack All 
Items Per Year 
GRAND TOTAL = 

OverllOOs 

18 

S48.6 

$437.4 

$4,763.6 

S42.872.4 

8:s- 
I loas 
1 

$4.12 

Sii35.6 

S!19.20 

S1.,289.60 

85 - 
I I 0 0 s  
4.5 

$18.54 

S2,4 10.2 

$454.40 

SS,907.20 

85 - 
I I O G ~  
3 6 

$148.32 

$2,076.5 

$210.72 

S2,950 

$5,459 

S53,0191 



b. PROGRAMMED INVESTMENT (COST: A No-Bake Sand System has had 
its pre-award sunny (Nov 94) and will be com~pletely installed by mid 95. The cost of this 
system is $3 14,000 (PY94) and it is bdns fhndled through the Polluticm Prevention 
Program (PPP). The other prognmed invektment'for the Foundry is a band saw in the 
FY97 Capita Purchase Program (CPP) for $49,000. Thm are no ot 9er p l m d  capital 
investments for the Foundry through FY99. 

c. UTILITY COSTS: Electdcal powen for the Foundry ia estimated to be S6.880 
per year. This fipre excludes the Heat Treat .Area and other areas wrthin C bay of 
building 243. (The electrical cost for the year for C bay WIU estimated to be $20,230. A 
new meter was installed Mar 94 into C bay. Readings are not available prior to that 
month.) 

d. HAZARDOUS WASTE: There arc: two waste streams f o ~  the Foundry which 
are number 0480, Shop Waste, and number 1026, Rags. 

e. MANUFACTUlUNGIOPERATM43 COSTS: Based upon the FY94 RCC 
Operating Cost report, the following were the cost categories for the Foundry. This data 
excludes the 4 Pattern Shop personnel that support for other shops arid the Heat Treat 
arca which has 2 PEs assigned to it. Therefore:, the G035A-HF3-Mb4-BBV report figures 
have been reduced for the Heat Treat arca andl the Pattern Shop. 

TOTAL RCC COST / 5175.993 ( 8  



-~ 
7. ~ s o ~ L ; '  The number and skill levels of the personnel mimed to the pusomel 
are as follows: 

b 

. .  . . .  

Foreman 520 1 S1.0 1 1 

pattern makers in Spt of 461 6 W 14 1 1 
Foundry 
Pattern makers in Spt of 4616 
Other Shops (Not 
Included in Study) 
Molders 43 73 W 10 

I 1 

Total for Foundry 
Ineluding the Foreman - i 

^" flO_'FIE: 
The personnel fiom the Foundry shall be manning the CdS77NG EMISSIONS 

DUCTION PRO RAM FOUND,RY O F  THE FUTUm. Please section 10. ge CEFP F ~ t m d ~ m ! !  hr rnrnpt~ted in Jun 96 and must be manned on dm 
part-the E a i s  Ey S.W-,UCfelrmi~ersc)nn r l  u per the C o o p t b a  Re-gcntch rind 
Development Agreement between SM-ALC .nd Ford, General Moton, Chrysler, and the 

-s' other partners. 

a. If sand casting operations were conr~olidated at SM-ALC there would be no 
equipment relocation required. The Foundry ir very well quipped with a wide variety of 
metal processing equipment, sand systems, core making and pattern shop equipment. The: 
increase of workload could be eccommodated with the existing quiprnent. 

b. If investment casting operations were consolidated at SM-PcLC, equipment 
relocation fiom 00-ALC would be necessary. This equipment list was prepared and 
certified by the 00-ALC Foundry TRC study learn member. The additional depreciation 
costs per month for the following equipment would be $3619. The equipment to be 
relocated is as follows: 



Totrl i 12 
c. The equipment in use in the Foundqr based on the CA-CRL. totals $963.213. 

(This excludes the Heat Treat area.) The monthly equipment depreciation is 52.580 (the 
yearly figure is $30,961). 

d. The SM-ALC equipment to be considered for the COBRA modd relocation 
calculation is as follows: 

Total = !:*+I 



a. The Foundry facility parameters are as follows: 

,. . 

Production cast in^ Space 
Sand Castinn = 6320 
Investment Cnsting = 755 

Pattern Shop in Spt of Foundry 
Pattern Shop in Spt of Other Shops (2248) 
(Not Included in Study) 
Production Support Space el 

I Total 1 10,582 SF I 

b. If  sand casting was consolidated at SM-ALC. no additional space would be 
required. If investment casting was consolidatedl at SM-ALC then an additional 7103 - " square feet (SF) would be required to match the existing 00-ALC Iacilty. There is 
currently 755 SF of investment cwing space at SM-ALC while the 00 ALC facility is 
7658 SF. Based on the 00-ALC investment curing facility modification, prepare and 
certified by the 00-ALC Foundry TRC team member, the costs to modily.SM-ALC 
facilities to match the 00-ALC facility are an follows: 

Total (-1 



lo. CASTING EMISSUNS PROGRAM 

a. The CERP FOUNDRY OF m U ? U & &  ir cunently being designed and 
constructed adjacent to the &&ng Foundry at SM-LC. This is thr~ugh 1 Cooperative 
Research and Development Agreement (CRDA) between SM-ALC nqd Ford, Gened 
Motors, Chyder, and other partnerr. The objective of this p r o m  i s  to reduce andlor 
eliminate emissions fiom foundry processes wllile developing highly cost eff7cient low 
and hlth wlunwprocesses/or carllngs. The foundry will be wmplded and ready to 
process work an of Jun 96. SM-ALC has mdved  $21.5 milllon to date for the prognm 
with $18.5 million of follow on hnding (total :S40 million). The 5 year program is now 
into its second year. The CERP is a congressionally mandated progrm and the FY94 
Defense Appropriations Bill specifically namecl McClellan AFB. Relocation of CERP is 

b. The misting Foundry personnel are to man the FOUNDRY OF'7HE 
FUTURE: per the agreement with the Big Three Auto makers (detailed in the CRDA). 
The new foundry is to be manned approximately 2 hours a day. The iime shall be paid for 
through the CRDA. If the TRC study nc%atively impacts SM-ALC Fwndry personnel, 
there will be a significant impact on the accomplishment of the CERP SM-ALC musf 
have qualij7ed Fourrdry pmonnel to operate the CERP/aundry ihrou8h 199bt 

c. The new 60.000 square foot foundry will have aluminum, gray iron, ahd ductilc: 
iron capabilities per the Big Three Auto makers' request. The foundrl~'wil1 be quipped 
with the best equipment and controllers the indlustry has to offer world-wide. A $2 milliorn 
laboratory will be built on site to conduct quality testing and verification. Very signilcani 
gains in cost effectiveness and productivity will be realized by SM-ALC foundry personnel - in the range of 50% to 90%. 

d. The foundry industry is a cornerstone to the entire manufacturing industry. Tho 
last two decades have seen over 1000 U.S. foundries close or move offshore due to 
noncompetitive processes and environmental rt!gulations. Domestic leadership of this 
basic industry is critical for U.S. competitivmess - panicularly the domestic automotive 
industry and the defense industry. Cost-competitive, environmentally raft foundry 
processes are not currently available to meet the projected needs of the late 1990's. In 
particular, iron foundries are major emitters of hmrdous air pol1utant.r (HAPS) that are 
regulated under the Clean Air Act Amendments of 1990. HAP emissions fiom the iron 
foundries will be subject to Maximum Achievatkle control Technology (MACT) in the year 
2000 under the Clean Air Act. It is anticipated that emissions ffom aluminum foundries 
will also be subject to stringent enviromentd requirement. Significant losses in the 
foundry industry could lead to millions of job losses in other manufach~ring areas. It is 
critical to the U.S. that CERP succeed. 

e. Consideration of the fact that SM-AI.C shall have the premi:re foundry in the 
country by k n  96 must be taken under advisement. The foundry will t1e available 75% of 
the time for other workload. The remaining 25% will be used on developing highly cost 



efficient low and high volume industrial casting: processes to greatly benefit MID and the 
United States industrial base. 



D E ~ R ~ A ~ O N  OF THE NUMBER O:F PE9 FOR W O m m  
W U L G T I O N S :  

a. The 5 PEs in the workload table were computed from the FY95 BES PLA 
which shows that 10.76 PEs are projected for the entire RCC. The TIM Authorized 
versus Current Assigned report, 7 Nov 94, shows that 13 PEs are authorized and that 
there are 12 actual. Since the Heat Treat area Is not to be included in this consolidation 
study, the PEs must be broken out between mcas. 

1 Foundry ! 4  1 
Pattern Shop - Casting Spt 
Pattern Shop - Other Shop Spt 4 
(Not Included in Study) 
Heat Trcat (Not Included in Study) 
Foreman 1 

1 
- - 

Total = I 13 I 1 2  1 

b. There are 10 actual PEs in the Foundry. Again, note that in this report the 
p Foundry will include that portion of the Pattern Shop which is in direc' support of casting 

work. Based on the knowledge and experience of the shop foreman, 20% of the pattern 
maken time has been spent in support of casting work in the past year This is equivalent 
to 1 pattern mdcer. Also 25% of the RCC wprkjoad is.in the Heat Trtat area. The FY9S 
PE projection for the Foundry is 4 PEs ((= 10.'76 PES x .75 for Heat Treat) x .SO for 
Pattern S,hop). 

c. It must be noted that the workload for the RCC was approximately 33% higher 
than budgeted for FY94. 

Budgeted FY94 DPSR = 12,215 (from G004C) 
Actual FY94 DPAH 16,329.5 (from G03SA) 
Percentage Increase rrom Budgeted to Actual - 33% 

hc we continue to target our customers' casting rquirements casting workload will 
continue this upward trend. Therefore, based o:n an expected increase n total workload 
for the RCC at approximately 33%. the projcctr:d number of PEs for the Foundry while 
considering the workload increase i s  5.36 PEs (:= 4 PEs x 1.33). 



d. The PE projection is  between 4.03, fiom the PLA, and 5.34 from current 
workload trends. Based upon .the experience of shop per~onnel and engineering 
penonnel, it has been determined to use 5 PEs ss the basis for this study. The more 
accurate workload projectlon based upon 5 PEs is u follows fat the I'oundry: 



Q . 
.,.",-' -'- 

.#/A1 Y ~ F  fl// ,#,4 * -  2 
3---i- 2 75-- 

A - G ~ ~ ~ C - D C C - P I . - ~ E R  BUOGtT YIIAR > C A P A B I L l  TY < TOOAYS OATE 0 6 / 2 3 / 9 4  PAGE 130 
PI.AE)bED LABOR APPLICAT I ON !UtIMARY- A S  OF FY 9 4  OTR 3  MON 2 

RE"OR1 SEOUtNCt - I ICC, RCC. P!.CUUO CODE 
* * b  PCN M 

R R * * * * * * *  YROJCCTED OIRECl STANOARD CICURS * * * * * . *  * * * * * *  PROJECTED PERSONNEL E O U I V A L E N [ S  @ * * * * *  
RCC M G PSEUDO I'ON OTR I 01R 2 0 1 R  3 0TR 4 FY -01 OTR 1 OTR2 O T R 3  OTR4 F Y  AVG 

B C 

MTMAG Y P JFIIP !i4 6 1 I I 1 4 -00 -00 .00 .00 .00 

M I H I G  J R t IEEE 446 123 123 123 1 2 3  4 9 2  - 3 6  .36 . 3 6  . 3 G  . 3 6  

WTMIG I R IlE'iU 44E 2024 2824 2 8 2 4  2024 ' 1 2 9 6  8 .  16 8 .  16 8. 1 6  8 .  1 6  8 .  16 

MIMAG U R HFIWC 4 4 ti 4 9 3  493 4 9 3  4 9 3  1 9 7 2  1 . 4 2  ( - 4 2  1 . 4 2  ! . 4 2  1 . 4 2  

MlMAG H R HFRI 44ti  6 I 6 1 6 1 6 1 2 4 4  . 18 . 18 . 1 8  . 18 . 18 

RCC TCTAL PTWaC 16566 (6566 16566 l l iS66  €06264 47.08 47.88 4 7  - 8 8  4 7 - 8 6  4 7 . 8 8  
101 LA0 EFF // IN(:# F I C  . 9 2 5  - 9 2 5  - 925 .925  - 9 2 5  .JN -a- + -snn ., 2" . 9 ..-- no . 3'30 . 390  

SECTION TOTAL tlTMA 50802 5080 1 5 0 0 0  I 50380 1 503205 1 4 6 . 8 2  1 4 6 . 8 2  1 4 6 . 8 2  1 4 6 . 8 2  1 4 6 . 8 2  
101 I.AE EFI' / /  IM) FAC . 9 3 5  . 925  . 9 2 ! j  -925 . 9 2 5  . 3  90 - 3 9 0  .3 9 0  . 3 9 0  . 3 9 0  

MIl40h A A l L l U E  4 4  1 326 326 32 5 326 1 3 0 4  . 9 4  - 9 4  . 9 4  - 9 4  . 9 4  

HTMBA A A t l 3 I R  4 *  I 

MTMBA A B I iEJZ . 4 4 6  



* * *  PCN * *  
R I1 

RCC M ti PSEUDO PON 
B C 

MTMBh A J JOCU 544  

MTt4BA T R H E S K  4 4 6  

WINBA O R H F V O  4 4 6  

MlMeA A W H X X X  om 

RCC TOTAL NTMBA 
TOT LhB EFF / /  I N 0  FAC 

MTPI'JE A A 1iOVC 4 4  1 
* 

MIHBB A ) I  I lFCF 4.4 6 

MIHBB A J OFAW 144 

PLANIJED LABOR APPL 1CAT I O N  SUMMARY - 
REPORT SEQUENCE - RCC,RCC.PSEUOO CODE 

* r e  * * * *  PROJECTED DIRECT SIANDAIZO iIOURS * * * *  * * * * * *  PROJEClEO PERSONNEL E O U I V A L E t l l S  * * * * * *  
q r ~  1 OTR 2 OTR 3 OIR 1 F Y  TOI  OTR t OTRZ O T R ~  O T R ~  F Y  AVG 



A-6004C-DCI-PL-8IR LWG R W n E  XAPLBILITY C TOOAYS DATE .. 08I2:1/~1 PAGE 339 

P L M E D  LIBOR APPCICATIW S U U U R Y  - AS OF PI 8.8 QTR 3 2 
IEm%9T SEQ!!LYCE - RCC . RGC. PSEUDO CODE 

rrr PUI  ** 
1 R ?****** PWUIJECIED DIRECT S T W A R 0  bWRS *+*I*** r***.+ PROJECTm PERSONNEL EQUIVLLENrS a * * * ' '  

RCC I) o PSOOO wn C ~ V R  BOWR YR 3 YR 4 YR s c YR a YR YR t IR 4 
YP 5 

0 C . .  . . - . - . .-- . -.. . . . . . . . .  .~ !. ';.:Y. .YY?S. ,YYskw. -- ~ ' f i 7  Ti'tt~ 
YTW N R W4t 44a 0 0 0 0 0 -00 .00 . ocj -00 

.Oo 

urb* J It HEEL 44s 60 0 0 0 0 .07 .00 .01> .GO 
.CO 

Z R HfW 

U R nfFH 

Y R HFRJ 

f R WRL 

0 R HPM 

Y R H G t U  

1 u JOFK 

* u m x  

RCC rarAL 
ub rrfF'. / I  ........... - .... 

A A DWFQ 

. A 'A  O W X  ' 

k.-A-WFI 
- .  

N W B A  
IN, 'FAC 
. . . . .  - -  



7" M 
AUTHORIZED VS CURRENT ASSIGNEII  

ALL fund codes 
November 7 ,  19 9 4  

PAY FUND 
SYMBOL PLAN SERIES GRAVE COOE PEC AUTI1 ACTUAL DELTA 
- - - C - - - -  ---- ------ ----- -----.-.-- -I---- -----.- ------ ----.-- 
TIMMB WS 5 2 0 1  1 4  DMIF-D 7 8 2 1 1 A  

1 1 0 

WS 5 2 0 1  0 9  DMIF-D 7 8 2 1 1 A  1 1 0 
* * * * * * * *  ------  c- ---- ---- -- 
sum 

2 2  0 

TIMMBA WG 3 7 1 2  10 DMIF-D 7 8 2 1 1 A  
3 2 - 1 

. WG 4 3 7 3  10 DMIF-D 7 8 2 1 1 A  1 4 0  

WG 4 6 1 6  1 4  DMIF-D 7 8 2 1  1 A  5 5 0  
WS 5 2 0 1  1 0  DMIF-D 7 8 2 1 1 A  1 1 0 --_--- ------ -I---- * * * * * * * *  

s urn 

TIMMBC WG 3 7 2 5  0 8  D M I F - 0  7 8 2  11A 2 1 - 1 
WG 3 7 2 5  0 7  D M I F - D  7 8 2 1 1 A  2 ' 2  0 

a***+*** 
----- - ------ --r- -- 

5 I-' m 4 7 - 1 

TIWfiSE Wtf  5423 67  
t.9 C 
v 9  0 f " . Z ?  r! 7 
WG 5 7 0 6  05 
WC, 7 0 0 9  0 5  

* * * * * * * *  
sum 

- 78211.". 3 2 - 1 
DMIF-D 7 8 2 1 1 A  1 1 O 
DMIF-D 7 8 2 1 1 A  3 3 O __-__ _ - - - _ .  ----.-- 

7 6 - 1 
3!<IP-D ? 8 2 1 1 A  -..-- l o  11 1 
l , M ,  P -;; 7 G - T  T i ,  --.- I U L  I I.. 1 1 cl 

DMIF-D 7 8 2  IIA i i .-. u 
DMIF-D 7 8 2 1 1 A  3 3 O 

- - - - - I -  ----- - ------ 
! 5 - - 15 I 

.iififi=~ 1.1" 1 7 1  1 nMIF-11 7 U Z l i ~  2 2 CI C\ 
It u A *  n9 L L  C! 
WL 3 7 i i  6 3  E::IF-!> ?Q2 11A 2 2 0 
ws 3 ' r i i  3 4  -.. .-- u E - 7 2 2  1 I?. 1 1 0 
, ..- C C ~ ?  05 ~ M T F - ~  7 8 2 1  1 A  
W b  . U J U I  i A 4 i i  2 2 0  

* * * * * * * *  ------ ------- 
e%tm 
-) ..... 17 2  7 0 

T-....L.- - e n . .  . *.'" Q9 nMIF-1J l b L  1 l n  1 ' 1  A L F.;? 2's V T ' 2  J d  * - 1 7  - 1 
WG 4 1 0 2  07 DMIF-D 7 U Z l l ~  S ii - 
WL 4 1 0 2  0 9  - m e . .  - DMIF-1) U L  1 ~n q A i C] . 1,. * . " a  

n 8 e $  , 
..A".. 

0 n 
I 1  .J 8 , "  - - ;:.(T F .  I> ~ ~ X I F .  1 1 o 

* * * * * * * *  ---a_- ----.-- 
s urn n 2 t' n . - -  

4 u 

Page: 3 



PROCESS [)ATE AS OF 3 0  SEP 1 9 9 4  PbGE 3 2 2 A  

RC C 
MT MBA 

BUDGET ACTUAL FLEX/BUD BUDGET ACTUAL A C I / B U D  FLEX-BUD/YTD BUD Y T D  ACT YTD 
DPSH/COSTS DPAI~/COSTS DPEH/COSTS RATE RATE EI(P/VIIR DPEH/COST DPSH/COST DPAt { /CDSJ  

A C T I V I T Y  l lOURS 1 . 2 5 1 . 9  8 7 6 . 0  5 9 4 . 0  9.572. f 14.991.8 1 6 . 3 2 9 . 5  - - - -  -.- 
DRCT C I V  L A B  3 3 . 5 3 8  27.086 1 5 . 9 1 3  3 6 . 7 9  4 5 . 6 0  6 . 4 5 2 -  257.051 4 0 2 . 4 2 0  4 4 0 . 7 0 5  - I 
D R C l  M I L  LAB 0. 0 0 00 . 00 0 0 0 0 I 
D I R E C T  LAB O T I I  0 0 0 .00 . 00 0 0 0 0 

D I R E C T  E X P  MAT 
__A_-- .-- 6 , 8 4 8  3 . 7 3 0  3 . 2 4 9  5 . 4 7  6 . 2 0  3 . 1 1 8 -  5 2 . 3 5 9  8 2 . 0 0 8  @ 
OTIIER D I R  COST 0 0 0 .00 . 00 0 0 0 5.206 

DR EXC RSD MAT 8 6 4  0 4 1 0  .69 . 0 0  8 6 4  - 6.603 1 0 . 3 4 4  0 I 
0 l I I E R  RSD COST 4 2 6  0 2 0 2  . 3 4  .00 4 2 6 -  3.254 5. $00 0 I 

101 D I R E C T  COST LO. 8 6 0 -  3 1 9 . 2 6 7  

I N ~ C T  MII 1 AE o o o .oo .OO o o o o 

I N D  M A 1  L U6 1% 2 3 8  0 113 . 1 9  .00 2 3 8 -  1 . 8 1 9  2 . 8 4 7  a I 
__  ----- 

INU MATL U6300 5 . 2 5 8  9 1 8  2.495 4 .20  1.55 4 . 3 4 0 -  40.202 6 2 . 9 6 4  

E t i G  FUEL U6511 0 0 0 . 0 0  .00 0 0 0 0 

.00 

7 . 1 1  

I S .  3 0  

36.65 

.00 

1 7 . 8 9  

. 4 9  

SHOP EXP OEPREC 

l N D l R E C T  OTHER 

TOTAL I N O I R E C T  

SPEC FUEL U S 5 1 3  

StiY SUP CV LAB 

SHP SUP H L  L A 8  

S l l O t  SlI_PPORT 
MATL ~ 6 3 0 0  



- 
ACFC ( 1 R C C 0 P E R A T i N G C 0 5 T R E P 0 R T PEKFORMINC FUNDED ~ - ~ 0 3 5 & - 1 4 F 3  -MM-eB'J 

SMALC UONTHI Y FUNDED PROCFSS D A T f  AS OF 30 SEP 1994 PACE 3228  

RCC 
MTMBA 

BUDGET ACTUAL FLEX/BUO BUDGET ACTUAL ACT/BUD FLEX-BUO/YTO BUD YTD A C I  YTD 
DPSIf/COSI S DPAH/COSTS DPEH/COSTS RATE RATE E KP/VAR DPEII/COST OPSH/COST DPAI~/COST 

FCT FULl. U 6 5 1 t  0 4 0 . 00 . O l  4 2 3  3 6  96 

GRND FUEL U6512 2 5 19 12 .02 . 0 3  6 - 2 11 324  2 8 5  

SHOP SUP U7OOO $ 0  0 2 4  .04 . 00 50- 384 6 0 0  6 5  

St IOP-SU_Pf'DBL 
MISC MAlERIAL . . - -. - - 1.327 4.096 

StlOP SUP DEPREC 1 .189  107 5 6  4 . 9 5  - 1 0  1 .082-  11.269 17,OlO 1.923 

SHOP SUP OTHER 11.029 992  - 5 .233  8 . 8 1  1 . 6 7 -  12.021-  67 .374  111.588 64 .067  

TOT SHOP SUPPORT 26 .164  16.2 16 12.416 2 0 . 9 0  27.30 9 .948-  188.535 3 0 0 . 3 6 0  259 .335  

IOT PROD OVRHEAD 4 3 , 5 4 0  37.985 2 0 . 6 6  1 34 .70  6 3 . 9 5  5.555- 3 2 5 , 1 6 8  513 .525  468  .a23 

G - A  CIV L ~ B O R  2 .466  10.657 1.170 1 . 9 7  17 .94  e .  1 s t  2 1 . 9 4 9  33.487 84.769 

G - A  M I L  LABOR 0 0 0 .00 . 00 0 1 9  2 4  1 

OFF l CE EOUl PMtJT 
U6700 175 

G-A U 7 S W  0 0 0 -00 .00 0 0 0 0 

M I S C  G - 4  MATC ------ 

G - A  OTHER 7 . 1 6 1  5 .033  3.398 5.72 0 . 4 7  2.128- 57.343 8 9 . 2 3 1  75.558 
I 

G-A DEPREC 138 I82 6 5  . 1 1  . 3 1  4 4  1 . 1 1 ~  & .  _ .- - .-- 
4 . - # u  

- ...C 

I O T A L  G-A COSTS 10.028 16.092 4 . 7 5 8  8 . 0 1  2 7 . 0 9  6.064 83.892 129.447 169.124 

I O I A L  RCC COST 95.244 84 .893  45. 193 7 6 . 0 8  142 .92  ~ b . 3 5 1 -  728 .327  1 .142 .844  1. 105 .839  

G072A A D J  OPER 3.518 

GO7ZA ADJ G-A E 

1 '  r k . ) E w t k ~  ; 



S A W ,  END 

svsrc_n, MTA CONT~~OL 

SAY, PAND 

549, E4N3 

FY91 CPP E'IJIP3ENT STATUS 

!!SN SHW QTY TDTW COST WGINEEIi k E M k . S  

400000 HclfTOK 

~W30? MTTOX 

47'300 TCn?fEf 

495000 TORRES 

140000 BAILEY 

4 9 r .  TORRES - 
5700w MILEY 

:moo T O R E S  

50000 SfilLE? 

016 WS7bEl b6CDOl X 107 SHEAR ;Lag T I ~ X E  1 1 0 ~ 0 ~  EA!;E! 

021 rVlc7 6El b5CiM?X :07 SAW, E N D  :4C5 TIWG 1 49000 XRkE!; 
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_C- , I  1 -  : "NO BAKE SAND ~ Y ~ S T E ~  

- ---- >gg~-~l-~-Cl-._- UCLLELWE~ ---- ------- 
q !  'qx, C BAY. BLDG 243 



CA/CRL REPORT 1 
30C NSN NOUN UI AUT INU COST T .A .  . . - ==== = = = P Z t Z = I = = = = = =  =====PDIIIILP =:= === ==h ===LOPEEP* tPtC=P= 

,(:lb., 1:)(:)7 1 234r:)(:)C)453(;)633 B l  C;E , 3 WHEEL , E:A 
,(:,FA (:105(:1 7.221:!(;~:)(:)26'72 14 LATHE WOODWCIR E A 
.r:)p~ r:103 1 522(:)(:1(:117452b9 SAW BAND T I E'A 
. O ~ A  (:)US 1 :.221:11:)1:)20447 1 MILL MACH UN I E A 
,I:)B~ 11) 1 1 6 522(:)1:)(:12481:)8? SNADEF\' EELTM 1 E;& 
.[IFA SUE 322!:)0U2!563957 SANDER PELT Efi 
.<)FA f:)(:179 722l:)l:) 1 (:)C170 166 SANDER D 1 SI:;: 3 E A  
.,(:)PA (1 1 12 3221:)f:) 10670 166 SANDER D I SL: 3 EA 
?I;)BA SUE 32291:1(:)25&831 9 SNADER D I St::-S EQ 
, (:IRA c:)lii8 54050(:)14821 I ?  SAW BAND 161: EA 
:(:)FA t:)(:)(:i 1 Z ~ C . ) ~ O C I ~ Z ~ ~  323 SAW BAND META EA 
:(:)FA I:)(:J:~ .74l:,cJO(:135 13704 SAW RAND PlE T A  € A  
:r:)p.fi 1:tr:)Z6 J41:)5010736 106 SAW BAND MET2 EA 
:I:IE~ S U E '  :41:15F9!:)(:)(:)3521:)47 CIJTQFF MACH A EA 
.~c:)P;i f:tr:>4i.1 z4<)5(:)1 2562399 M E T A L  C f RCLlLfi 
:r;~pfi 1:)1:)72 ~4 13(:)!:) 1454 1 Tbb, PRI LL E P  
: I:IE<A 1:~:154 ZJ 1 3()<)2Z22 1 3 3  DRILL MACH E A 
: A  I I 4 1 I 1 : BF; I LL MPC?~ E4 
-r:\pfi I:V:II:I~ ,) 1. 5t:11:1222C;921:) I ~ R  1 NDER MACH 1 EA 
,:;I@A (:!(:IT: :4 ~ ~ I ~ ) I ~ ) . ~ ~ ~ ~ I : Y I : )  1 GRINDING t1k:Zr-l EF: 
.:)FA !:)c:)1:12 3 4 1  5F116-Sl)I %RINPER,DISC E A  

- I - > ' ! "  ':r1:12= 54 ; 31:11:!2234;37 IlCICkt GRIND f NO EA -) 5U2 3419C1(:)b!lbZ;BC. tl4CH GRINDING El 
,- :-!:I&? T9C 1 QI:)()& l955Eb MACH (jR 1 t\lD I IdG EA 

. ,  SUE 7 4  1 Q(:)(:)C~957 157 G R I  PJD I NG MACH EA 
,:)f:)1:14 :4341:)1:1(:,1:):1?eJ5i . , FURN VVFCE:~:I:) EA 

.'. q . . . ..- .---. - 
. .)r:!z~ ~4~4(:)!:1r:)241:) 197 F L I ~ ~ J  9 1 i:)(:)+4(:)5 ~b 

. , .. --- - 
- : .~EQ :41:,r:)5 3 4  2 413') : 32(:1&j9 BENERPTO~ €4 
:I:IEA SLlE zv424F.F)-3C~(:)~:)~:Fil GENERATOR ELE E A  
( 1 )  EL.- .:I 1 1 3 .-34 +240!:!3(;)3,9z= ?-_-_FUf;'NACE RE AT E A 
- J . 4 4 1  , FIJti'NGCE ,YEAT . . . . . . . . EA 
-r:tEk I:)(:IS~ -Q?4f-1(')?0443 19 FIJHNA6;E HEA'T E$ . . -- .----., 2-5. ----LtLL- 

(:)PA SUE( .?.tl241:)t)8 107274 FI_IF:NACE HP E?  - -  -.--- -----.-- --.-.-.--.---- -...-- - .-----_- 
4?41')('1~1')44? 1 FVRNaCE HEAT EA !:)?&-. . l  il!i'.8 - :?. .. - - :--..-.: ..- . ...- .3 -.--... ... 

B -.- I :  4 14 FIJ~NACE HEAT EA =.-.--- 
:~:rbA SUB 34241:)Cr253f:,051 FURNACE HEA 2 -.-- - .  ..-.-------- 
30B4 . - -  .------- 1;) 1 1 4  34z400204491 6 FURNACE HEAT EVA 
,(:)EP 1 1 1 4 7.4345)(')?(')44916 FURNhCE HEPT El? -- - . .-,. .. -.,,..,,. ...* .,..*.-.I. .. .. " ..- -...,.. . .,.... . ... - C .  .-.--..- L 

.IslBQ 1;!::)47JJ- *.,... EI.,!!.RM&&,E.,,HEA-T,&~ 
>(;)&A 1:'C) 14 .Z424(:1(:)21:14491,7_- FI IRNArF HEAT FtL 
3(:1b64 f;)I:)l 1 34240(:~20449 18 FUF\'rJACE HEGT E!: 
_cI. 

?l;)BA -----. (:)(:I 12 3 4 2 4 6 ( : ) 2 t : 1 4 4 ~ ~ ~ - , - ~ ~ ~ ~ ~ _ ~ $ f  ..+.-. E HEAT E& 

--- 
?L!E.,k.. !:?;!l. 6 -59.2,!!;~4fi~,3& . F_U.REfiC E F'G 2 4 E /! 
?[:)Ek 1:1(:117 . z4Z'4~:)t:)4857795 FURNACE ELE 1 Eti 
-(!PA ':!(:)42 .74241:,1 167963r:) FURNACE , QU 1 tl::: c:+ -- 

(:)~:JZI:I ~ . 4441 :1 (~1~54~  125 F'F('ESS ARBOR ~ / i  
1:)044 ?.&?(:)(:) 12 1 42735 F'RESS !JQX ] p] J E;J 



. . 

/ CRL REP0F:T 

DOC NSrJ r.lour~ UI AUT INU COST T.&, 
---- =tc911'f======= ==I"======== --.-- " === ==t a r P C = s P f = =  r t J l l l l  

3i:)Efi SUE Z62OPV-122-12TN WAXINJECTIONP EA 
,r>BA 'SUE( 3681)f:) 11:)7?.5?6ZYF\' INJECTOR WAY EA 
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TESTER HATER1 IEA 1 1 
TESTER ELECTR EA 1 1:) 

TEST ELECTRON IEA 1 
STOP WATCH 13A 2 2 
SCALE DlCIL I 1 (1) 
SCALE DIAL 2 EA 1 
SCALE,flLATFnR EA 1 1:) 

SCALEF'LQTFORM tSA 1 
F'YROMETER tZA I 1:) 

F'RYOMETER EL A 1 
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VQCUUM CLEANE E:CI A cI 

HL 'LV S't'STEM/'vJ E : f i  1 (: J --- --- ---- ---- 
1 5::) 1 4 9 






