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ELECTRONIC COMBAT 
STREAMLING STUDIES OVERVIEW 

Electronic Combat (EC) testing was specifically singled out in this streamlining study 
effort for consolidation. It should be noted, however, that EC is a sub-element of 
avionics/vetronics testing and that Electronic Warfare (EW), upon which these studies are 
primarily focused, is but a sub-element of EC. EC testing should not be consolidated as 
an independent function unto itself. EC testing has become and will continue to be a 
critical component of Air Vehicle testing. In the future, as the sophistication levels and 
complexity of embedded equipment. advance, EC will become an even more critical 
element of Land Vehicle and Sea Vehcle testing. Decisions made in the consolidation of 
testing facilities for Land, Air and Sea Vehicles should be the drivers for future 
consolidation of EC testing. 

The EC studies during these last few months have demonstrated several 
significant truths which bear repeating and emphasis: 

If a facility is not closed, no real savings will accrue. This is a critical finding since 
a number of the study efforts were focused upon "functional realignments" which moved 
only specified technical capabilities from Site A to Site B, with Site A remaining open to 
perform other test functions. 

Even if a facility is c!osed, there may be no savings. Specifically, closing a facility 
and moving much or ail of its equipment and personnel to another site to retain the test 
capabiiity because the receiving site lacked those hct ions ,  would most likely result in a 
large initial investment which would never be recouped. 

. EC can be simplified to EC ground test facilities and EC open air range facilities. 
Modeling and Simulation is an embedded function which is distributed among all of the 
ground test and open air facilities. Ground test facilities include measurement, hardware- 
in-the-loop, and installed systems test facilities. EC integration facilities are "system 
specific" and are not players in the process. 

EC ground test facilities should be co-located with Air Vehicle test facilities. (An 
argument can be made for co-location with Armament facilities, but it is much weaker 
than the Air Vehicle argument.j Given only one Air Vehicle test facility, all of the EC 
facilities should be located at that location, with sufficient capacity to support all Services 
needs. If two Air Vehicle sites are maintained, they each should have their own complete 
EC ground test capability. 

EC open air ranges are different than typical Air Vehicle open air ranges and are 
fundamentally incompatible. While it would be advantageous to have both the Air 
Vehicle range and the EC range capability at the same physical site, the utilization rate of 



the Air Vehicle Range coupled with incompatibility issues dictate that EC ranges be 
located near, but not necessarily at, the Air Vehicle test site. 

The two EC open air ranges under study for ciosure are located at Air Armament 
facility sites. A decision to close one of the Air Armament sites could provide the most 
significant influence as to which EC open air range should be closed. 

Driven by increasing costs and security considerations, a paradigm shift is 
underway which is moving EC testing away from the open air testing environment and 
toward the indoor ground testing alternative. 

In conclusion, these studies have shown that consolidation of ground test facilites, while 
expensive, is practical. The consolidation of hardware-in-the-loop, measurement 
facilities, and installed systems test facilities at the same site(s) as identified for Air 
Vehicle testing would offer more advantages than disadvantages. The studies have also 
shown that eliminating one EC open air range is also a feasible consolidation alternative. 
While open air range predicted workload slightly exceeds the capacity of the remaining EC 
range inbstucture, the shifting of workload and schedule management to indoor ground 
test facilities more than compensates for that overage. 



EXECUTIVE SUMMARY 

I BACKGROUND 
This report summarizes the BoD-directed study for Electronic Combat (EC) 

hardware -in-the-loop (HITL) and installed systems test facilities (ISTF). EC HITL facilities 
perform component-level test and evaluation (T&E) of EC systems used onboard all types of 
air vehicles (tactical, strategic, cargo, maritime, rotary wing and support). ISTFs perform 
systems-level T&E of EC and avionics systems as installed onboard the air vehicle. HITL 
and ISTF T&E requires multispectral (radio frequency 0, infrared (IR), electro-optical 
(EO), millimeter wave (MMV) and ultraviolet (UV) test capabilities. 

The BOD mandated alternatives were: 
a. Integratelrelocate HITL and ISTF capabilities at one site 
b. Combine the most effective elements of electronic Linking and physical 

collocation of HITL and ISTF capabilities 
This tri-service study team was comprised of personnel with overlapping expertise in 

EC and avionics T&E. The scope of the study was limited to T&E aspects of HITL and 
ISTFs that support EC and C31 systems. 

I1 BASELINE -. 

A. Requirements Baseline - HITLs verify the EC system under test produces an 
effective RF or IR countermeasure against individual threat systems employing a realistic 
environment using frrst open-loop, then closed-loop simulations of land, sea, and airborne 
systems including man-in-the-loop. After closed-loop effectiveness is proven at the 
component' level, EC hardware and software are installed onboard the landlair vehicle for 
integration testing in an ISTF. An ISTF provides a realistic, controlled signal environment 
in an anechoic chamber using validated simulation/stimulation signal sources. Support and 
avionics laboratories are integral to ISTFs providing multispectral integration and prelpost 
testing of landlair vehicles. 

B. Capabilities Baseline- DoD ISTFs at two locations support EC and avionics 
testing of landlair vehicles, one with a tactical-sized chamber(Navy) and one with a large- 
sized charnber(AF). Both are located at major air vehicle test centers.*ive HITLs conduct 
mission-specific EC T&E. Two HlTLs are located at  contractor facilities and the remaining 
are located at  government T&E centers where shared expertise and mission synergy has 
matured. Because each HITL has been developed to address a specific requirement, there is 
no redundancy in capability. 

C. Financial Baseline- Total DoD expense to operatelmaintain and 
improvelmodernize EFITL and ISTFs is approximately $400M (FY94-FW99). The most 
significant improvements will be for XSTF upgrades to fill a gap in the current EC test 
process and to meet technological requirements of new highly integrated, multispectral 
digital avionics1EC weapon systems. 

D. Workload Baseline- The study group applied a weighted average of two TERIB 
supplied indices to determine the workload for ISTFs; RDT&E for EC and RDT&E for air 
vehicles (eg avionics). FIITL used only the indices for RDT&E for EC. ISTF weighted 



averages were based on historic ECIavionics workload split 50150 at the Navy ISTF and 
25/75 at the AF ISTF. Using the indices, workload gradually declines during the FYDP. 
The study group observed critical omissions to the indices which skewed workload 
projections. 

m. ANALYSIS 
The study group analysis revealed workload indices did not include the following 

critical factors: 1) increased emphasis on ground T&E, 2) additional workload derived 
from capabilities improvements completed during the FYDP, 3) foreign military sales, 
foreign goverment customers, commerical customers and special projects. Additionally, the 
FY93 baseline year did not contain heavy use by ACAT UII programs. In FY97 and beyond 
AF and Navy ACAT UII programs will dominate HITLIISTF workload. AF and Navy IF"' - 
workload forecast is three times higher than the workload projection derived from the 
indices. ISTF workload projection revealed heavy use for two anechoic chambers (1 large- 
sized, 1 tactical sized). Singlesite consolidation of ISTF1s was equally costly at  either 
current location, with significant upfront costs and very slow payback. 

EC HITI, capabilities are not duplicative and each serves a s p d l c  function in the 
EC test process. Army HITL1s were issessed to be special purpose with siteunique synergy 
that would be lost if forced to consolidate at  an air vehicle test center. The remaining three 
HITL1s could be consolidated to a single super-HITL a t  an air vehicle test center; however, 
there was no added capabilities gained by HITL consolidations to a single site DoD ISTF. 

The option of electronic linking was studied and found to have only limited % application. REDCAP was the ody EITL that could be linked rather than consoLidated due 
to its man-in-the-loop IADS mission. Other HITL's could not technically benefit from 
linking capabilities to other HITZ/ISTFs due to the time latency of signalslresponse 
interaction. 

rv. SUMMARY 
Each HITL facility has unique closed-loop simulator capabilities. The BAF at 

Edwards AFB has a large anechoic chamber and the ACETEF at Patuxent River NAS has a 
tactical-sized chamber. EC and avionics workload projections support a requirement for 
two anechoic chambers. Workload would have to decline by 50 percent before consolidation 
at a single chamber would be feasible. 

Consolidation of HITL1s and ISTF's will provide some test efficiencies because of the 
reduced logistics associated with all test capabilities at one site. However there is no 
aggregate value-added to the test process. The existing synergies at the present sites are 
significantly impacted. 

With 
a significant relocation cost, the technical requirements can be met at either site. The 
consolidation site should be based on the results of the air vehicle study. Payback period 
ranges from 50 to 100 years. 



EC HlTUlSTF CONSOLIDATION STUDY OUTLINE 

I. BACKGROUND 

A. BOD TaskingIAIternatives 
B. Study Team Members 
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11. BASELINE 

A. Requirements Baseline 
B. Capability Baseline 
C. Financial Baseline 
D. Workload Baseline 

Ill. ANALYSIS 

A. Assumptions/Limitations 
B. Mandated Alternative 

1. Requirements Analysis 
2. Single Node Failure Analysis 
3. First Order Implementation Plan 
4. AdvantagesIDisadvantages 
5. BRAC Implications 
6. Impacts 

IV. SUMMARY 

A. Results 
B. Cost Savings 
C. Decision CriteriaJMatrix 



HITL 1 ISTF CONSOLIDATION 
EXECUTIVE SUMMARY 

CONCEPT 

DEVELOP OPTION TO CONSOLIDATE HlTU 
ISTFs AT ONE SlTE 

* DEVELOP OPTIONS TO COMBINE MOST 
EFFECTIVE ELEMENTS OF ELECTRONIC 
LINKING AND PHYSICAL CO-LOCATION OF 
HlTUlSTF CAPABILITIES 

HlTLllSTF 
CONSOLIDATION PAYBACK 

REDUCES TEST LOGISTICS TO SINGLE SlTE 

COMMON LOCATION OF EXPERTISE 

SMALL ANNUAL OBM SAVINGS ($2.5M - $3M) 

CO-LOCATION WITH AIR VEHICLE TESTING 

MOVE DURING ACAT 1/11 PROGRAMS 

LOSS OF EXISTING SlTE SYNERGIES 

REQUIRES $1 00M MILCON 

LOSS OF SOME EXISTING CAPABILITY 

RESULTS 

HITL 8 lSTF CAPABILITIES NON-DUPLICATIVE 

ISTF WORKLOAD FAVORS TWO CHAMBERS 

REDCAP ONLY LINKABLE HlTL 

SINGLE-SITE LOCATION DECISION TIED TO AIR 
VEHICLE STUDY RESULTS 

COST TO CONSOLIDATE $1 50M - $1 8OM 
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Presentation was made by Harry Banks, Naval Air Warefare Center-Weapons 
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PRESENTATION OUTLINE 

INTRODUCTION 

TASKING 
SCOPE 

APPROACH 
BASELINE 

CAPABILITIES 
FINANCIAL 
WORKLOAD 

ANALYSIS 

WORKLOAD ASS 
l M PACTS 
OBSERVATIONS 

IMPLEMENTATION 
- - 

ALTERNATIVES 
SINGLE NODE FAILURE 

SUMMARY 

SLIDE 2 - PRESENTATION OUTLINE 

We used the Study Methodology described in this slide to accomplish this task. This 
methodology follows the sample approch. (See appendix C). 



BOD TASKING 

MANDATED ALTERNATIVES 
Develop an option to integratelrelocate HlTL and ISTF 
capabilities at one site; formulate an option to provide 
"one stop shopping" ISTFIHITL capability; 
Develop options that combine the most effective 
elements of electronic linking and physical collocation of 
HlTL and ISTF capabilities. 

ADDITIONAL ALTERNATIVES 
NONE APPROVED BY BOD 

SCOPE 
LIMITED TO T&E ASPECTS 
ONLY HITLS I ISTFS THAT SUPPORT EC/C31 SYSTEMS 
EC & AVIONICS WORKLOAD CONSIDERED 

SLIDE 3 - BOD TASKING 

These are the mandatory alternatives approved in the 13 Dec 93 POA&M 
The complete POA&M is in Appendix 8. The first alternative was to 
integrate /relocate all the EC HITL's and ISTF's at a single site and provide 
"one stop shopping'. The second alternative was to develop options that 
combine the most effective elements of electronic linking of HITL and ISTF 
capabilities. 

We limited our scope to Test and Evaluation capabilities that support EC 
and C31 systems testing. The most important driver in ISTF workload is 
avionics system development. As systems become more integrated, it 
becomes more difficult to define where avionics testing ends and EC 
testing begins. The major conclusions the HITUISTF Study Group reached 
on ISTF workload and consolidation corroborated with the Air Vehicles 
Study Group. 

Appendix A lists prior relevent and related studies. 
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SLIDE 4 - STUDY TEAM MEMBERS 

The contributing HITUISTF study team members and stakeholders and 
their represented facilities are shown here: 

Electronic Combat Simulation and Evaluation Laboratory (ECSEL) at Pt 
Mugu. CA . 
Avionics Test and Integration Complex (ATIC) at Edwards AFB, CA. 
US Army Stress Loading Facility (SLF) at Ft Huachuca, AZ. 
Air Force Operational Test and Evaluation Command at Kirtland AFB. 
NM. 
Air Force Electronic Warfare Evaluation Simulator (AFEWES), Air Force 
Plant No. 4, Ft.Worth, TX. 
Arm Advanced Simulation Center Radio Frequency Simulation System 
( R F ~ S )  at Redsone Arsenal. AL. 
Air Force EC Single Face to Customer Office at Eglin AFB, FL. 
Air Combat Environment Test and Evaluation Facility (ACETEF) at 
Patuxent River, MD. 
Real-time Digitally Controlled Analyzer Processor (REDCAP) at Buffalo, 
NY. 



APPROACH 

.%I. REVIEW THE CURRENT EC HlTLllSTF T&E 
CAPABILITY 
2. DEVELOP A REQUIREMENTS BASELINE USING 
T&E PROGRAMS 
3. CALCULATE THE PROJECTED WORKLOAD USING 
INDICIES 
4. COMPARE REQUIREMENTS AND CAPABILITIES 
5. EVALUATE THE WORKLOAD USING THE 
ANALYSIS DATA 
6. DEFINE OPTIONS TO MEET MANDATED - - 

ALTERNATIVES 
%7. ASSESS IMPACT OF FAILURE ON THE EXISTING 

T&E ASSETS AND CONSOLIDATION 
.$$8. DETERMINE COSTS ASSOCIATED WITH OPTIONS 

9. SUMMARIZE EC HlTUlSTF STUDY FINDINGS 

SLIDE 5 - APPROACH 

HlTUlSTF study group took the TERlB standardized approach shown in 
Appendix C and modified it slightly. First we collated baseline 
requirements, capability, financial, and workload data. We then analyzed 
this data, selected options to meet the mandated alternatives, developed 
cost data and implementation plans, and summarized the study results. 



HI I L / ISTF INTRODUCTION 
FACILITY 

ACETEF 
(N) 

BAF 
(AF) 

AFEWES 
( AF) 

REDCAP 
(AF) 

ECSEL 
(N) 

SLF 
(ARMY) 

ASCIRFSS 
(ARMY) 

CAT - 
ISTF 

ISTF 

HITL 

HlTL 

HITL 
- - 

HlTL 

HlTL 

PRIMARY CAPABILITIES 
TACTICAL-SIZED ANECHOIC CHAMBER WlTH HOIST 
LARGE SIZED SHIELDED HANGER 
EC 1 AVIONICS SUPPORT LABS (COLLOCATED) 
OUTDOOR TEST AREA (LIGHTNING & HIGH PWR EMITTER) 

LARGE-SIZED ANECHOIC CHAMBER WlTH HOIST & TURNTABLE 
AVlONlCS INTEGRATION LABS (COLLOCATED) 
ELECTRONIC COMBAT INTEGRATED TEST (ECIT) DEVELOPMENT 

LAND-BASED RF SAM / AAA / Al CLOSED-LOOP SIMULATIONS 
OPEN-LOOP RF ENVIRONMENT GENERATOR 
LAND-BASED IR SAM AND IRCM CLOSED-LOOP SIMULATIONS 

LAND-BASED RF EARLY WARNING CLOSED-LOOP SIMULATIONS 
SU-AWACS & DATA LINK CLOSED-LOOP SIMULATIONS 
OPEN-LOOP RF ENVIRONMENT GENERATOR 

NAVAL RF SAM / AAA / EW/ACQ CLOSED-LOOP SIMULATIONS 
QPEN-LOOP RF ENVIRONMENT GENERATORS 

LAND-BASED RF/RADAR/C3 OPEN-LOOP STIMULATIONS 
(ARMY APPLICATIONS) 

MISSILE-SIZED ANECHOIC CHAMBER 
RF MISSILE SUBSYSTEMS (INCLUDING FME) 

UUIY 2:s PM 

SLIDE 6 - HlTL / ISTF INTRODUCTION 

This slide summarizes the principal capabilities of each site considered in the study. 

The U.S. Navy's Air Combat Environment Test and Evaluation Facility (ACETEF) chamber at Patuxent River, MD, employs 
a 100 X 60 X 35 ft (210K cubic it) anechoic chamber which can accommodate and suspend fighter-sized aircraft from its 
hoist. ACETEF's installed systems testing capability has nlne development labs associated with the facility. 

The Edwards AFB's Benefield Anechoic Facility (BAF) can accommodate bomber and transport aircraft, and measures 264 
X 250 X 70 ft (4.6 M cubic feet). It has a turntable for large aircraft and a hoist for fighter aircraft up to 80,000 Ib. The 
Electronic Combat Integrated Test program is in a fwe-year upgrade to develop the associated labs and instrumentation 
facilities to test highly integrated digital avionics systems, like F-22 type aircraft. 

Air Force Electronic Warfare Evaluation Simulator (AFEWES) at Ft. Worth is a USAF-owned, Lockheed operated test site 
using hardware-in-the-loop to evaluate EC systems under development, prior to installing them in the aircraft. It evaluates 
the new system's closed-loop performance in the spread-bench configuration (brassboard) or as a line-replaceable-unit 
(LRU). The site tests closed-loop CC effectiveness ::gainst 39 diftdrent SAM and AAA simulators. 

REDCAP (Reai-time Digitally Controlled Analyzer-Processor) is a simulation of an entire integrated air defense system 
(IADS), which can be reprogrammed into several strategic and tactical scenarios. It includes 17 closed-loop threats for 
Early Warning/Acquisition radars and C3 nodes. The product is positioning, identification. and command targeting 
information to the airborne interceptor (Al). SAM and AAA threat systems in the IADS. It does not include closed-loop 
simulations of the terminal threats. 

The Electronic Combat Simulation Evaluation Laboratory (ECSEL) is the HITL facility which employs 13, almost exclusively 
naval, closed-loop threat simulations. In addition, the facility provides ~n-service engineering for the Navy's tactical EW 
systems. 

SLF (Stress Loading Facility) is an open-loop simulator used to test Army intelligence and electronic warfare systems. It can 
simultaneously simulate communications eminers in the 500 kHz to 500Mhz frequency range and radar type eminers in the 
500MHz to 18 GHz frequency range. 

ASCIRFSS (Army System CommandiRadio Frequency Simulation System) is a closed-loop HITL stmulation for RF-guided 
missiles. Missile guidance equipment and electronic countermeasures equipment art. lncluded in real-time simulations to 
measure missile performance. The facility employs a 40 X 70 X 20 f t  anechoic chamber 

A more detailed description d f  each facility is included in Appendix E. TERlB core data site survey inputs are supplied in 
Aooendix J. 



EC HlTL REQUIREMENT BASELINE 

REQUIREMENTS 

CLOSED-LOOP 
SIMULATIONS 

OPEN-LOOP 
SIMULATIONS 

DYNAMIC TARGET 
GENERATORS 

PERFORMANCE 
ASSESSMENT 

SECURE ENVIRONMENT 

COMMENTS 

LANDISEA SAM, AAA, Al 
ACTUAL RF/IR POWER 
CLUTTER, MULTISPECTRAL 

BROAD FREQ, HIGH DENSITY 
AOA / SPATIAL DISTRIBUTION 

SIMULATION 
SIMULTANEOUS COMM. & RAT-AR 
REAL-TIME EMITTER VALIDATION 

AZ, EL, RANGE, Vc, RCS 

DATA ACQ & PROCESSING 
TRACK DATA, MISSILE FLYOUT 

SCIF, SHIELDED ENCLOSURE 

SLIDE 7 HlTL REQUIREMENT BASELINE 

The most significant requirements and attributes for a hardware-in-the-loop (HITL) test facility 
are identified on this slide. The HITL facility is a vital step in the EC Test Process. HlTL 
facilities verify that the new EC system produces an effective RF waveform or IR signal 
against each individual threat system employing a realistically dense pulse environment - 
before it is integrated with other avionic components. HlTLs evaluate the EC system, 
component-by-component, starting at the brassboard level for early development work, then 
to line replaceable units prior to integration. The EC system is tested, clos~d-loop, with a 
manned simulator mock-up to simulate as many combat factors as possible. Refer to 
Appendix D for more details. 



FINANCIAL BASELINE 

STUDY AREA: ECIC3I 

REVENUE TOTALS 
1 

1 1 3 . 2  1 1 3 . 5  ( 1 3 . 1  1 1 2 . 3  1 1 2 . 1  1 1 1 . 9  

TOTAL 
FOR 

ALL SITES 

'NOTE: O&MV&E)= PE65807F, I&MV&E)= CTElP AT BAF AND ACETEF 

SLIDE 9 - FINANCIAL BASELINE 

T t E  INSTITUTIONAL 

This slide illustrates the O&M and I&M funding lines as well as MILCON and Base 
Operational Support costs through 1999. This chart has normalized the differences 
in Air Force, Navy, and Army funding categories by facility, to show an aggregate 
total. Note that I&M varies more the O&M due to the signigficant investment to 
improve capability. Each facility has non-duplicative threat simulator capability. Any 
cuts in 0 & M prior to consolidation therefore come at the expense of specific test 
capability . Cuts in I&M reduce NDPupgrades derived from the requirements 
technical baseline. 

TYPE FUNDS 
O&M(T&E)* 
I&M(T&E)* 

The major I&M investment shown in these tables is for the EClT instrumentation 
upgrades at Edwards BAF chamber. These upgrades lead the timeline requirements 
for the F-22 and B-1 B Defensive Avionics Suite by roughly one year, with test start 
dates in 1998. 

I&M (T&E) identifies only CEITP funding, since each service has different definitions 
of institutional funding. See Appendix F for additional deltails. 

9 4 
5 . 1 8  
1 3  

TOTAL 

9 5 
5 . 0 1  
3 0  

1 8 . 1 8  3 5 . 0 1  

9 6 
5 . 1 7  
3 0  

3 5 . 1 7  

9 7 
5 . 3 3  
2 3 . 9  

2 9 . 2 3  

9 8 
5 . 5  
1 0  

9 9 
5 . 6 7  

0  
1 5 . 5  5 . 6 7 ,  



EC ISTF REQUIREMENT BASELINE 

REQUIREMENTS 

ANECHOIC CHAMBER(S) 

VALIDATED SIMULATION 
STIMULATION 

SUPPORT LABS 

INSTRUMENTATION 

ADJACENT PRUPOST 
FLIGHT CAPABILITIES 

ADJACENT OUTDOOR 
TEST AREA 

COMMENTS 

TACTICAL-SIZED AIRCRAFT 
LARGE-SIZED AIRCRAFT 

BROAD FREQ., HlGH FIDELITY, 
HlGH DENSITY, MULTISPECTRAL 
OPENICLOSED-LOOP 

MIL-STD INTERFACE(S) 
SUT DATA COLLECTION 
REAL-TIME SCENARIOS 

RF INJECTION & MONITORING 

LIGHTNING 
HlGH POWER EMll7ERS 

SLIDE 8 - ISTF BASELINE REQUIREMENTS 

The most significant top-levei requirements and attributes for ISTFs are identified on this 
slide. After closed-loop test effectiveness is proven at the brassboard, or component level, 
in HITL facilities, ISTFs demonstrate the ability of both the EC hardware and software to 
interact effectively with the rest of the aircraft's avionics prior to flight. This list shows the 
required signal environment in the anechoic chamber, in RF pulse density, signal diversity, 
and spatial effects. These signal sources are designed to present an operationally realistic 
signal load to the installed EC and avionics configuration, and ensure all systems effectively 
integrate without interference. See Appendix D for more details. 



HlTL Projected Workload 

BASED UPON 5 JAN 94 GUIDANCE WORKLOAD INDlClES FOR TLE 

N 1993 M 1994 N 1995 M 1996 FY 1997 PI 1998 FY 1999 

FISCAL YEAR 

SLIDE 10 - HiTL PROJECTED WORKLOAD 

The bar chart illustrates the projected workload for all five hardware-in-the-loop sites 
through 1999. These values are calculated from indices in the Workload Methodology 
Sub-Group's index for Electronic Combat developmental testing, which shows an 
average 1 1  percent per year decline (from 1993 baseline). FY93 data is actual 
customer hours collected from RUMS data:The out years were then calculated by 
multiplying the N93 data by the appropriate index. Projected workload values for 
each facility are shown in Appendix G. Indices utilized were EC RD T&E values 
unless modified as shown in the comments. Roughly 30 percent of the Navy's ECSEL 
facility hours are tasked against HITL closed-loop development testing, the other 70 
percent is directed towards in-service engineering and logistics support cf fieided EW 
systems. (Note: The USAF handles the EW logistics effort at a separate Air Logistics 
Center, which is not part of the service's Test and Evaluation infrastructure, but 
subject to consolidation under a different study.) The study group believes the 
workload forecast provides a unrealistically low utilization for HlTL facilities. 



ISTF Projected Workload 

BASED UPON 5 JAN 94 GUIDANCE WORKLOAD INDlClES FOR T6E 

8000 T 

1 I I t I I I 
FY 1993 PI 1994 FY 1995 FY 1996 FY 1997 FY 1998 FY 1999 

Fiscal Year 

SLIDE 11 - ISTF PROJECTED WORKLOAD 

The Installed Systems Test Facility (ISTF) historic FY93 workload was collected from the Benefield Anecho~c 
Facility (BAF), and Air Combat Env~ronment Test and Evaluation Facility (ACETEF). The BAF workload was 
2500 hours for FY93 for its single-large anechoic chamber. The ACETEF FY93 workload was 5000 hours 
which included its tactical size chamber, shielded hanger and all support labs. The respective facility 
engineers assessed the proportion of Electronic Combat (EC) and avionics (AV) forecast workload was 50% 
EC and 50% AV for ACETEF and 25% EC and 75% AV for BAF. 

TERlB indicies derived the FY94-99 forcast workload. The HlTUlSTF group weighed the RDTBE indicies 
(from Air Vehicle) and applied EC and avionics projected workload from the IDA and GTRl studies in 
Appendix G. Production indicies were not used. Results revealed near level workload for FY94-97, then a 
stair stepped reduction in FY98-99. Using these indicies, the IT99  workload was projected 65% below the 
FY93 levels, at 2600 hourdyear, or about 1.3 chamber shift years (2600 hours/year)12000 hours/shift year) 

IDA and GTRl assessments of Air Force and Navy EC and avion~c programs requinng an ISTF reported 
demand for tactical sized and large sized chambers to be equal. This supports a shared workload 
projections for both the tactical and the large chambers. The USAF and Navy have each projected their ISTF 
workload forecast based upon estimated program requirements. USAF programs forecast an average ISTF 
workload of approximately 5000 hours per year (125 shift-weekslyear x 40 hourslshift week) for the period 
FY95-05. The Navy forecasts an average ISTF workload of approximately 4200 hours per year (105 shift 
weekslyear x 40 hours/ shift week) for the period FY94-96. Summation of each service's forecast produce a 
workload of approximately 9200 hours or approximately 4.6 shift years ((9200 hours)/(2000 hourslshift year)). 
In contrast, the study group concluded the ISTF workload. reflected in the indicies, is unrealistically low. The 
group also concluded that service ISTF projections are optimistic. Using the several factors listed below, the 
ISTF workload should realistically reach 6000 shift hours. or 1-112 facility shift years per site. 



Requirements Analysis 

SLIDE 12 FACILITY REQUIREMENTS ANALYSIS 

After baseline data was compiled the analysis began. This chart shows where capabilities exist to meet the 
requirements The technical requirements are the major requirements developed from the requirements baseline. 
The shaded areas show where unique capabilities exist. An "X" in a cell means the facility has the capability to fully 
meet the requirement. 

The ACETEF facility has an anechoic chamber that can be used by tactical-sized aircraft. ACETEF also has a large 
shielded hanger. The BAF has a large-sized anechoic chamber. All facilities require and have validated 
simulations and stimulation's. 

Collocation of support labs with an anechoic chamber is an imperative for maximizing shared test assets. Support 
labs adjacent to anechoic chambers provide stimulus sources usually from different spectra. Open-loop simulations 
from chamber also feed to RF and avionics labs to provide digital signal sources. Collocation is essential due to 
line length limitations of data busses. 

Closed-loop simulations .ire major components of the HlTL facilities. Some closed-loop capability exists at the ISTF 
facilities. This chart shows there is not duplication in the types of closed-loop simulations that exist at the HlTL 
facilities. AFEWES simulates RF and IR land-based SAMJAAA and Al systems. ECSEL simulates Naval SAWAAA 
and EW/ACQ systems. The RFSS provides simulations of RF missile systems. 

All facilities have some open-loop simulation to provide a dense electromagnetic environment, either used as a 
stand alone or in combination with closed-loop simulations. The open-loop simulations are not compatible with 
each other because of unique data structures for scenario generation and hardware control. 

Dynamic target generators are required to more realistically simulate the conditions the systems under test will 
experience in flight. 



EC HlTUlSTF WORKLOAD ASSESSMENT 

HlTLllSTF 
The following are not factored into the indicies: 

Increased emphasis on ground T&E 
Additional workload due to new capabilities during 
FYDP (All facilities). 
Foreign Military Sales (FMS) 
Foreign Government Customers 
Special Projects 
Commercial Customers 

l STF - 
ACAT I / I1 programs in FYDP (FY97 & Beyond) 
(ACAT I /  II FY93 effort not significant) 

SLIDE 13 EC HITUISTF WORKLOAD ASSESSMENT 

The HlTVlSTF study group believes that the indices provided by the TERIB for 
workload forecasting do not generate an accurate projection of future HITVISTF - 
workload for the following reasons. 

1) There were no ACAT I and ACAT I1 programs with significant testing in the FY93 
baselines year whereas in FY97 and beyond, there are several ACAT I and II 
programs projected to use HITLs/lSTFs in the FY97 and 98 time frame. 

2) The study groups expect greater emphasis on programmatic risk reduction using 
ground T&E facilities due to the lower cost and high payback of ground vs flight 
testing. 

3) The study group expects increased HITUISTF workload due to added ground 
test capabilities compared to the FY93 baseline year. Several major HITUISTF 
upgrades will mature during the FYDP. 

4) The indices do not factor in workload due to foreign military sales and there was 
no information provided to indicate whether the indices reflected special projects 
workload as well. 

5) Additionally the indices would not reflect funding sources from outside DoD such 
as for foreign governments and commercial customers. 



Impact HlTL Move 

ADVANTAGES AFEWES REDCAP 
(STANDARDIZED THREAT PARAMETRlCS I MOD 1 MIN 
AND OPERATION 
TRI-SERVICE THREAT CAPABILITY 
AT ISTF 
COMMON LOCATION OF SIMULATION 

ISITE AND SUPPORTS GROWTH OF I MOD I MOD 

EXPERTISE 
INTEGRATION OF LAUNCH, ECM, AND 
SEEKER HARDWARE 
REDUCES TESTING LOGISTICS TO ONE 

[CAT I (MISSION LEVEL) ISTF FACILITY I 
* GIVEN HITL SYSTEMS FULLY INTEGRATED INTO ISTF 

MOD 

MIN 

MIN 

MIN 

MOD* 

ECSEL SLF RFSS 

NIA 

SLIDE 14 IMPACTS OF HlTL MOVE TO ISTF 

DISADVANTAGES AFEWES REDCAP ECSEL SLF RFSS 

There are certain advantages and disadvantages associated with moving HITL's and ISTF's . They can not 
be discussed generally because the impact of the move varies between HITL's. 

MIN 

NIA 

NIA 

MOD* 

MIN 

MOD 

LMOD 

MIN 

MOD* 

MOD 

LOSS OF EXISTING SYNERGIES 
LOSS OF EXISTING CAPABILITY 
POTENTIAL RESOURCE CONFLICT 

We have condensed the advantages to five areas. Standardized threat parameters and operations would 
make it easier to change configurations and validate tests. This would benefit facilities where many 
parameters need to be set and verified before a test can take place. A tri-service threat capability at an ISTF 
would ease joint service testing. Integration of launch , ECM, and seeker hardware would allow for using the 
same threat system during HlTL and ISTF testing making test correla!ion easier. Combining HlTCs and 
ISTFs would also make test logistics simpler. 

MIN 

MIN 

MIN 

N/A 

MOD 

Disadvantages have been condensed to six areas. Loss of existing synergies at certain facilities are major 
concerns. Hitl development has been the result of user needs. In most cases the users are close by. Should 
ECSEL move there would be a major impact on naval tactical aircraft RWR and DECM development 
programs because of testing as well as knowledge sharing between development engineers and ECSEL 
enginers. The SLF works very closely with the Army Intelligence School because they are collocated. The 
RFSS is located where US missile systems are developed. The synergistic benefits of cross-fertilization 
between US missile design engineers and FME systems engineers would be lost. 

MIN 
.: MAJ..: 

MOD 

Because of the size of the facilities to be moved a MILCON is required for three of the moves. 

It is estimated that 60 percent of the personnel will not move causing a large loss of expertise. 

Downtime may exceed one year for larger facilities move. 

MIN 
MIN 
NIA 

. M A J .  
MOD 
MOD 

MAJ 
MOD 
MIN 

-MAJ  

MIN 



S IUDY GROUP OBSERVATIONS 

ISTF FORECAST WORKLOAD 
TWO ANECHOIC CHAMBERS NEEDED 

1 TACTICAL-SIZED 
1 LARGE-SIZED 

EC HlTL CAPABILITIES ARE NOT DUPLICATIVE 
SLF AND RFSS ARE SPECIAL PURPOSE HlTLS 
NO DUPLICATION OF TEST FUNCTIONS BETWEEN 
HlTLs and ISTFs 
LINKING REDCAP CAN PROVIDE INTERACTIVE IADS 
TO MULTIPLE TEST FACILITIES 
LINKING CLOSED-LOOP TERMINAL THREATS HAS 
NO TECHNICAL BENEFIT 
CUSTOMER BASE FOR LINKING UNKNOWN 

SLIDE 15 STUDY GROUP OBSERVATIONS 

Based upon the workload projections for Installed System Test Facilities previously discussed. the group predicted the need for 
both a tactical and a large anechoic chamber. The group took the 1992 IDA study of future USAF program requirements. and the 
1990 GTRl study of USN program requirements (Appendix G) and added their collective test workload. These surveys of all air 
vehicle and electronic combat test requirements indicate 127 USAF and 105 USN shift-weeks respectively, totaling 232 shift- 
weeks per year. Air Vehicles / Avionics requirements will be the driver, as Electronic Combat integration mutually effects 
performance of the avionics bus. 

Multiplying times 40 hours per week yields over 9000 facility shift hours, or approximately 4.5 ISTF shift-years yields over two shifts 
per chamber. This workload will not be fully realized until 1998 when Electronic Combat Integrated Test program at Edwards AFB 
will be nearly complete, and last past 2002. Conservatively, even half of the workload would support more than one shift at both 
the BAF and ACETEF. 

Threat simulators at the Hardware-In-The-Loop facilities have been non-duplicative in development of threat system test hardware 
(Appendix I). AFEWES employs the land-based SAM and AAA threat systems. ECSEL employs the naval-based systems. and 
REDCAP employs the Integrated Air Defense System (IADS) early warning and acquisition radar and enemy C3 simulators. 

The U.S. Army's Stress Loading Facility and RF Simulation System are special pu;posa facilities. While there is no technical 
limitation on integrating them at a common site, the group would recommend closing the SLF rather than moving it, because test 
customers could use the open-loop signal environment generation capability at the single ISTF site. The five people dedicated to 
the SLF would be reassigned to other tasks, yielding no 0 8 M  savings. 

The RF Simulation System deals principally in missiles. and not exclusively EC systems. A relocation would involve construction of 
a specialized. missile-sized anechoic chamber, and could not use common ISTF or HlTL facilities with the USAF or Navy. The 
same specialized personnel would have to be employed, therefore there could be no OBM savings. RFSS is therefore better 
aligned with the Munitions study where missile development uses similar facilities. 

The study group found no duplication of functions between HlTL and ISTF functions; however, there is some equipment in 
common, like signal environment generators. 

Linking is advantageous to REDCAP because the man-in-the-loop target positioning and fire directing information and commands 
can be transmitted to multiple sites electronicalty via a Distributed Interactive Simulation node. 'One can play chess by phone". 
Linking AFEWES or ECSEL's threat systems to an ISTF or Open Air Range is not technically feasible due to pulse-to-pulse delays 
from transmitting across long distances. This would preclude evaluation of pulsed jamming systems. 'One can not play tennis by 
phone'. 

There is not yet a substantiated customer base that would desire REDCAP linked to another HlTL or ISTF. 



IMPLEMENTATION OF MANDATORY 
ALTERNATIVES 

1. CONSOLIDATE HITL/ISTF FACILITIES AT EDWARDS 
AFB (EXCEPT SLF AND RFSS) 

2. CONSOLIDATE HITLASTF FACILITIES AT PATUXENT 
RIVER (EXCEPT SLF AND RFSS) 

3. LINK REDCAP TO EXISTING HlTL AND ISTF SITES 

SLIDE 16 IMPLEMENTATION OF MANDATORY ALTERNATIVES 

After analyzing the data, the group developed three alternatives to meet the mandated 
alternatives. Alternative 1 would consolidate all HITL and ISTF facilities, except the SLF 
and RFSS which were considered special puipsse I-tlTL's at Edwards AFB, Caiifornia. 
Alternative 2 would consolidate all HITL and ISTF facilities, except the special purpose 
HlTLs at Patuxent River, Maryland. Alternative 3 considers linking. Since the group 
determined that REDCAP was the only HlTL that provides information that can be linked 
in real-time, it was the only HlTL recommended for linking. Alternative 3 would link 
REDCAP to other HlTL and ISTF facilities. 



Requirements Analysis 

SLIDE 17 REQUIREMENTS/CAPABILITlES COMPARISIONS 

r 

ALTERNATIVE REQUIREMENTS/CAPABILlTlES COMPARISON 

Based on the workload projections which support two anechoic chambers, the study group 
believes that a second chamber would need to be cnnstructed at the consolidated site. 
For Edwards a tactical sized chamber would be needed. For PAX River a large chamber 
would be needed. As depicted on the chart, following consolidation, either site will be able 
to meet all test requirements. 

TECHNICAL REQUIREMENTS 

ANECHOIC CHAMBER 
TACTICAL-SIZED 
LARGE-SIZED 

VALIDATED SI WSTIM 
(BROAD FREQUENCY 
HIGH FIDELITY) 

SUPPORT LABS (COLLOCATED) 
ADJACENT PRUPOST FLIGHT 
ADJACENT OUTDOOR TEST AREA 
CLOSED-LOOP SIMULATION 

LAND-BASED RF, IR 
SEA-BASED RF 
MISSILE RF 

C31 
IADS (CLOSED-LOOP) 
GROUND C3 (CLOSED-LOOP) 

OPEN-LOOP SIMULATIONS 
DYNAMIC TARGET GENERATORS 

The Army's Radio Frequency Simulation System (RFSS) at Redstone Arsenal. AL and the 
Stress Loading Facility at Ft Huachuca, AZ all special purpose HITLs. The RFSS tests 
missile systems and the SLF tests Army Intelligence Systems. The RFSS is collocated 
with the Army's Missile command and works closely with the various Project Managers 
testing their systems. Because the majonty of RFSS work is with missile systems, the 
study group suggest the RFSS be realigned into the armaments subgroup. 

Because of the unique nature of the work done at these facilities and the synergism each 
has with its respective customers, the group recommends not relocating them at the 
consolidated site. 

ALT 1 
MOVE TO EDW 

F 
F 

F 

F 
F 
F 

F 
F 

ASCIRFSS 

F 
SLF 

F 
F , 

Since the SLF is an open-loop simulator, and open loop simulators are part of the ISTFs at 
PAX River or Edwards, if a decision were made to relocate the SLF capabilities at a 
consolidated HITUISTF site, the group would suggest closing the SLF. 

SINGLE SITE 
ALT 2 

MOVE TO PAX 

F 
F 

F 

F 
F 
F 

F 
F 

ASCIRFSS 

F 
SLF 
F 
F 



Single Node Failure Analysis 

FAILURE BACK-UP OPTION 1 (EDW) OPTION 2 (PAX) 
AlTRIBUTES IMPACT CAPABILITY WORK AROUNDS WORK AROUNDS 

LARGE ANECHOIC CHAMBER MAJOR NONE FLIGHT TEST FLIGHT TEST, SHIELDED 

HANGER 
TACTICAL ANECHOIC CHAMBER MAJOR LARGE CHBR 

SUPPORT LABS MAJOR NONE USE CONTRACTOR, USE CONTRACTOR, 
FLIGHT TEST FLIGHT TEST 

ADJACENT PREIPOST FLIGHT MINOR LEASE EQUIP FLIGHT TEST FLIGHT TEST 

SLIDE 18 Single Node Failure Analysis 

The study group traced the major requirements against a single node failure analyses to assess the potential impacl of a 
loss of capability. Additionally a back-up capability, if available was assessed along with work arounds for each of the 
move options (Edwards and Patuxent River). 

For the large anechoic chamber, failure impact was assessed as major with no back-up capability. Work arounds for a 
large chamber failure are to conduct flight tests. The shielded hanger at Patuxent River could be used for limited EC 
applications 

For the tactical-sized anechoic chamber, the failure impact would be major due to scheduling/queuing delays, although 
the back-up capability of the large chamber exists. 

Loss of any support labs, collocated with the ISTF would have a potentially major impact on test programs with no back- 
up capability. Programs would resort to using either flight lest, contractor labs, or delay until suppoR labs are repaired. 

Additionally, outdoor pre-/post flight facilities and test areas for lightning and high power emitters are important functions 
of ISTFs. Loss cf DoD capability in that area would have a moderate impact. None the less, support equipment is 
commercially available. Finally the test could be turned over to a contractor. 

Closed loop simulations are the distinguishing attribute of Hardware-In-The-Loop (HITL) facilities. For each of the 
primary DoD HlTL capabilities of land-based RFIIR. sea-based RF, and missile RF, failure would result in major program 
impacts with no readily available back-up capability. Work around for lost capability would be to repair equipment, if 
program schedule permits, or proceed with flight test at greater program risk. Loss of DoD C31 HlTL capability, 
REDCAP or the SLF, would have a moderate to major failure impact on IADS and Ground C3 testing. Work around 
options would include more emphasis on modeling and simulation, field testing andlor report unserviceable equipment to 
regain capabilities. 

Open loop simulation signal generator capability is available at both HlTLs and ISTFs for testing at the component level 
and systems level respectively. Back-up capability exists at either HITL or ISTF and no work around was necessary. 



ALTERNATIVE 1 IMPLEMENTATION PLAN 

CONSOLIDATE EC HITLIISTF AT EDWARDS 

BUILD TACTICAL-SIZED CHAMBER AT EDWARDS FY97-98 
BUILD PAD AREAS FOR HERO & LIGHTNING 
AT EDWARDS FY97-98 
MOVE ACETEF LABS TO EDWARDS FY99 
MOVE EC HlTL FACILITIES TO EDWARDS FY99 

AFEWES 
REDCAP 
ECSEL 

DO NOT MOVE SPECIAL PURPOSE EC HlTL FACILITIES 
SLF 
ASC I RFSS 

Slide 19 Alternative 1 Implementation Plan 

Alternative 1 is to consolidate HlTL and ISTF capability at Edwards AFB as a single site. To accomplish 
this, the following facilities should be built to supplement the existing ISTF capability: 1) tactical-sized 
anechoic chamber and 2) pad areas for lightning and high energy radiation operations (HERO), It is 
projected that earliest possible "construction would occur in FY97-98. 

Support labs from ACETEF would be moved from Patuxent River to Edwards in FY99 and the following 
EC HlTL facilities would relocate to Edwards: 1) AFEWES. 2) REDCAP. and 3) ECSEL. These three 
HI. capabilities would be combined into one super-HITL. Tme frame for this move would be on or 
after FY99, due to lead time for military construction. 

it is important to note this implementation plan leaves the SLF and ASCIRFSS at their existing sites. 
The H lTV lSF  study group determined that synergy of the SLF and RFSS at their existing sites 
outweighed any sdvantages of consolidation to a single site. However, there is no compelling technical 
limitation preventing consolidation 

Alternative 1 implementation assumes all of the facilities/capabilities at the losing sites would move to 
the new site. A "move-all equipment and personnel" scenario is a higher cost option than selectively 
moving equipment and personnel to achieve optimum capability at minimum cost. Therefore, a lower 
non-recoverable expense (NRE) and earlier payback is possible by tailoring the move. The study team 
was constrained by limited time and did not explore a tailored option to alternative 1. 



HlTUlSTF EXCURSION - MOVE TO EDWARDS 

CONCEPT 

Consolidate HlTLASTFs at Edwards and use only 
existing chamber 

All personnel would transfer to support two shift 
operations 

CUMULATIVE SAVINGS 

$31.4M tactical chamber MILCON 

$5.4M 13% reduction to Lab MILCON 

$16.3M 15% ISTF CTElP reduction 

$32M 33% moving cost reduction 

$12.9M primes I&M over FYDP, $1.8M/yr OAR 

$180M --+ $95M - $12.9M = 82M 

50YRS ROI -+ 17YRS ROI 

ADVANTAGESIDISADVANTAGES 

Advantages 
Large chamber 
Co-location with AF air vehicle testing 
Common location of test support expertise 
Reduces AF test logistics to single site 

Disadvantages 
Fragments existing and planned navy and army test 
programs 
Single site failure 
Requires DETS to support tests - substantial cost to 
large program 
Loss of synergy with Navy ASW program 
>$20M/yer in additional OAR costs 

RESULTS 

Supports all DoD technical requirements for ISTFs 

Worlkoad of ECIAVIAA likely l o  exceed single ISTF 
capacity 

No backup capabilitylsingle node failure 

Cost to consolidate may be small in comparison to 
potential risk to customers 



ALTERNATIVE 2 IMPLEMENTATION PLAN 

CONSOLIDATE EC HITLIISTF AT PAX RIVER 

BUILD LARGE CHAMBER AT PAX RIVER FY97-98 
MOVE BAFIECIT LABS TO PAX RIVER FY99 
MOVE HITL FACILITIES TO PAX RIVER FY99 

AFEWES 
REDCAP 
ECSEL 

DO NOT MOVE SPECIAL PURPOSE EC HlTL FACILITIES 
SLF 
ASCI RFSS 

SLIDE 20 Alternative 2 Implementation Plan 

Alternative 2 is to consolidate HlTL and ISTF capability at Patuxent River NAS as a single site. To . 
accomplish this, a large anechoic chamber would need to be built to supplement the existing ISTF 
capability in the FT' 97-98 time frame. 

Support labs from the BAFIECIT would be moved from Edwards AFB to Patuxent River in FY99 and the 
following HlTL facilities would relocate to Patuxent River: 1) AFEWES, 2j REDCAP, and 3) ECSEL. 
These three HlTL capabilities would be combined into one super HITL. Time frame for this move would be 
on or atter FY99, due to lead time for military construction. 

It is important to note this implementation plan leaves the SLF and ASCIRFSS at their existing sites. The 
HlTUlSTF study group determined that synergy of the SLF and RFSS at their existing sites outweighed 
any advantages of consolidation at a single site. However, there is no compelling technical limitation 
preventing consolidation. 

Alternative 2 implementation assumes all of the facilitieslcapabilities at the losing site would move to the 
new site. A "move-all equipment and personnel" scenario is a higher cost option than selectively moving 
equipment and personnel to achieve optimum capability at minimum cost. Therefore, a lower non- 
recoverable expense (NRE) and earlier payback is possible by tailoring the move. The study team was 
constrained by limited time and did not explore a tailored option to alternative 2. 



HlTUlSTF EXCURSION = MOVE TO PAX 

CONCEPT I 
I 

Consolidate HlTUlSTFs at PAX and use only existing 
chamber 

All personnel would transfer to support two shift 
operations 

CUMULATIVE SAVINGS 

$79M large chamber MILCON 
$2.5M 14% reduction to Lab MILCON 
$16.3M 15% ISTF CTElP reduction 
$2.5M 7% moving cost reduction 
$1 9.4M reduction to EClT program 
$23.9M MILCON reduction to FYDP 
$12.9M primes I&M over FYDP, $1.8M/yr OAR 

$177- $58M - $37M = 22M 

50YRSROI- 5YRSROI 

ADVANTAGESIDISADVANTAGES 

A d v a n t a q ~  
Co-location with Navy air vehicle testing 
Common location of test support expertise 
Reduces Navy test logistics to single site 

Disadvantages 
DoD ISTF workloadltechnical1s;ize requirement unmet 
Loss of large anechoic chamber - limited test capability 
with shielded hanger 
Significant risk to large aircraft programs 
Loss of synergy with AF flight test center integration 
labs 
Requires DETS to support tests - substantial cost to 
large program 
>$2OMiyr in additional OAR costs 

RESULTS 

Worlkoad of ECIAVIAA likely to exceed single ISTF 
capacity 

No backup capabilitylsingle n ~ d e  failure 

Cost to consolidate may be small in comparison to 
potential risk to customers 



TERIB Cost Summary 

In Review 

SLIDE 21 ALTERNATIVE COST SUMMARY 

This chart summarizes the costs associated with alternatives 1 and 2. THIS IS 
PRELIMINARY DATA THAT IS CURRENTLY UNDER REVIEW Backup data can be 
found in Appendix L. We used the TERlB cost estimation model version 3 for these 
calculations. 



PAYBACK SLIDE 

In Review 

Slide 22 HlTUlSTF Consolidation Payback 

The cost of consolidation at either site is approximately $200 million. THIS IS 
PRELIMINARY DATA THAT IS CURRENTLY UNDER REVIEW. Following 
consolidation in the year 2000, the group estimated approximately 45 fewer 
personnel would be needed because of management efficiencies. Assuming an 
average salary of $45,000 per year, consolidatior: would result in an annual savings 
of $2 million. Using the formula 

- 
Payback Period (P) = One Time Investment Costs 

Net annual Savings 

The payback period is 100 years. 



ALTERNATIVE 3 IMPLEMENTATION PLAN 

LINKING 

ISTFs AND HlTLs REMAIN IN PLACE 
Link REDCAP to BAF and ACETEF distributed inter- 
active simulation (DIS) network 
Link REDCAP to other HITL facilities via DIS network 

SLIDE 23 ALTERNATIVE 3 IMPLEMENTATION PLAN 

The implementation plan for alternative 3 is simple. HlTLs and ISTFs remain where 
they are currently located and are linked with REDCAP via the distributed interactive 
simulation network based on customer demand. Cost tc provide the linking capability 
at REDCAP is currently in the FYDP. 



BRAC IMPLICATIONS 

THERE ARE NO BRAC IMPLICATIONS 

SLIDE 24 - BRAC IMPLICATIONS 

THERE ARE NO BRAC IMPLICATIONS 



SUMMARY 

HlTLs & ISTFs are capability specific and non 
duplicative 
Cost to consolidate to a single site approximately 

$200m 
Consolidation of closed-loop threat HlTL facilities can 
produce test efficiency: minimal value added 
Consolidation of HlTUlSTF to single site injects 
program delays (tear downlmovelsetup). 
Consolidation destroys existing synergies at existing 
sites 
No consensus on single site location (Pax, Edwards) - - 

Team found no aggregate value added to 
consolidation 
Consolidation causes major short term disruption but 
has long range benefits 

SLIDE 25 HlTUlSTF Consolidation Summary 

Each HlTL facility has unique closed loop simulator capabilities which are not duplicated. The BAF at 
Edwards has a large anechoic chamber and the ACETEF at Pax River has a tactical sized anechoic 
chamber. 

Projected avionics and electronic combat workload SuppoFts a requirement for two anechoic chambers. 

Due to required synchronization for testing pulse to pulse simulations at AFEWES or ECSEL the only 
technically feasible linking option is to the link IADS simulation at REDCAP with the man-in-the-loop 
hardware at an ISTF. REDCAP targeting data is not sensitive to microsecond delays due to distance. 

Consolidation will provide some test efficiencies because of reduced logistics associated with all test 
capabilities at a single site. Collocation provides synergy between the man-in-:he-loop and closed loop 
HlTL simulations with the ISTF. However, there is no aggregate value added to the test process as both 
stages are accomplished separately. The existing synergy at the present sites are significantly impacted 
or eliminated. Significant scheduling conflicts could arise among high priority programs using portions of 
HlTL facilities. - 
With a significant investment, the technical requirements can be met at either site. However, the site 
selected should be based on the results of the air vehicle study. 

The investment cost of $200 million to consolidate has an extremely long payback (100 yrs) based on an 
estimated $2 million in annual OBM savings once the consolidation is completed. This is based on 
reducing the 300-person aggregate HITUISTF workforce 15 percent when consolidated. There is no 
infrastmcture saving because the present facilities are not duplicated. 



SUMMARY OF FINDINGS 

HlTL and ISTFs are capability-specific and non- 
duplicative 
Projected workload for ISTFs favors 1 large and 1 
tactical-sized chamber 
REDCAP is the only HlTL facility which by linking could 

demonstrate a viable distributed capability 
Consolidation Pros and Cons 

No aggregate value added to the test process (con) 
Existing synergies are significantly impacted (con) 
Single site injects program queuing delays (con) 
Test efficiencies gained by having closed-loop 
threats at one site (pro) - - - -  - 

Long term T&E synergism but major short term 
disruption (pro) 

Technical requirements/capabilities met at either site 
Tie location decision to  results of Air Vehicle study 

Cost to consolidate to either site is approximately $200M 
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TEST PROCESSlFACILIP/ 
DESCRIPTIONS 



AIR FORCE El ECTRONIC WARFARE EVALUATION SIMULATOR 

(AFEWES) 

FacilityICapability Description: 

The AFEWES is a major HlTL electronic combat test facility managed by the Air .Force 

Developmental Test Center. The role of the AFEWES is to provide technical 

evaluations of EC systems (ECM systems, RWRs, decoys, IRCM systems, flares, etc.) 

and techniques in simulated RF and IR threat environments. The AFEWES has been 

used by all services and allies in every phase of the EC system life cycle from concept 

development through operational changes- The key features of AFEWES combine 

actual frequency, real-time, and man-in-the-loop testing with the capability to 

evaluation effectiveness in a dense background environment. 



GENERAL INFORMATION 

Faclllly Tllle: Alr Force Eledronlc Warfare Evaluallon Slrnulatar (AFEWES) 

PAGE 1 OF 12 

Orlgln Dalr: 

Change 0810: 

TEST ENVIRONMENTS 

-? 

Servlce: AF  Acllvlty: AFEWES Locdlon: Alr Force Plan1 Y4 , 

Rellance Arqa: Eleclmnlc Warfare TERlB Area: Alr, EC & C31 

DTEC Slle: Specially Slte: Yes Other: 

Primary: Secondary: 

Faclllly Calegory TLE DE 

WPN Sys 
Category 

T&E Resource 
HlTL IL Category 

* 
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T&E RBOURCE L ABASE -ICONTIU 
GENERAL INFORMATION 

FacllllylCapablllty Descrlpllon: 

The AFEWES Is a major HlTL oleclmnlc combat teat laclllty managed by lhe Alr Force D~vr lopmenla l  Teal Cenbr. The role ot the 
AFEWES Is to provlde technical evaluations of EC ryaterns (ECM ayrlemr, RWRr, decoy@, IRCM syrlemo, Ilarer, etc.) and lechnlquer In 
simulated RF and IR threat envlmnmenb. The AFEWES has been used by all servlces and alller In @very phase of  the EC rystem llle 
cycle from concept development lhmugh operational changer. The key iealums of AFEWES comblna actual fraguoncy, real-tlmq, and 
man-In-the-loop lestlng wl lh Ihe capablllly to evalurb etlec(lvoneoo In a dense background envlronment. 

Functional Test Amar: 
* 

The AFEWES has a large group of rur i t lce-tor l r  mlrrlle, alrbome Interceplor, IR mlO~lk, early warnlnglacqulrltion radar, 
cornmunlcallon/dala Ilnk, C', and AAA 'closed-loop' rlmulallons available for Jammerlmcelwr evaluallonr. The AFEWES also has an 
open-loop slmulalor, the Mulllple Emlltar Generator (MEG) lhal  Is used l o  rval~rats radar warnlng recelven and the recelver recl lon o f  
Jammem. Meastrrer of periomanco data for 1116 closed loop slmulatom Include mlor-dlatance and ltrcklng error dab. Meroums of  
perforrnanco data l o r  the MEQ lncludor ruch  recelver performance data aa emltler detection, Idontlficatlon, fnquency measurement 
accuracy, PRI moasuromenl accuncy, recslver remponre Ilmr, and ECU resource rllocatlon. 

Inrlrumtntallon/Ataelo: 

I n  addlllon lo  l l le closed-loop and open-loop rlmulallonr i l s l td  above, AFEWES haa such Instrumetnlallon araetr ar, (1) the Tewl Dlreclor 
System, whlch lncl~rder llve Test Management Cenlen (TMC) and one Tesl Observation Cenler (TOC) - Each TMC oonolslr of r l gh l  
dlgltal strlp char1 recorders, nve vldeo monllom, and Iwo vldeo recordem - The TOC conrtr ls o f  a large screen dlsplay and four vldeo 
monllom, and (2) The Bur Snapshot Analyser (BSA) whlclr I S  used l o  record EC recelver data durlng r MEQ test. Olher AFEWES assets 
Include an FIF and IR jammor lecnnlquoo almulalor and en FlF cluller generator. 

Keywords: 

Hardware-In-lhe-loop, man-In-the-loop, actual frequency, real-llme, EC oyrlam eflectlveneor leallng, mul l l - rpc lml ,  RF, IR, MMW 
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AVE O6M (Per Yr): $1.381M AVE I&M (Per Yr): F3.0M REPLACEMENT COST (FY94): $MOM 
.53 ,,#(..I 

--------- OPERATINQ 4 MAINTENANCE (0 
1 4 ' i  I ,' # / 3 1 ~  

hM) COSTS - SM 

'Total 

Source# (PE) 

Mulllple Sources: DOD & FMS 
I 

(NOTE: OLM costs am I 
pald by the usem) -H-- 

I 
Baaed on average 16.8 psrcqy I ~ I c R ~ s ~  In costs each year ifOm 1990 - 1994 

? lL 
\ '  

INVESTMENT & MODERNIZATION (l&M) FUNDING - $M -- +' + 
, ~ 3 :  . .yo 

64256~ , I , \ -, - 18.0 3.9 4.1 

,,,p ~ E u ~ L  

L Totala 121.4 8.0 3.9 4.1 2.6 144.2 

05 9 4 

\ 

Sotrrces (PE) 

64735F p h c '  ':,'I \p VIJG J,,P 

, 
88-93 

,*,., 

98 

I 

07 98 88 Q'" 
G 

L.I' 3 

00 l o t a l  

- 
121.4 
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PROGRAM 

BAND IV IRCM 
AFlWC FLARE 
ALQ-144 
ATIRCM 
ASTE 
ALO-135 
ASPJ 
QTP DECOY 
PROJECT 7 
1)-22 
C-160 FLARE EFF 
ALQ-178 
DRFM 
ASPJ + AAEO 
N C  SURVIVABILITY 

PROGRAM 

6-18  EMD 
F-22 SUBSYSTEMS 
ALQ-131 
ALQ-180 
ALQ-135 
C 5  FLARE EFF 
ATRJ 
ASPJ 
ELT-533 
JAS-39 ECM 
ADVANCED RWR 
FLAnE EFF 
ZEUS 

CURRENT FY 94 
SPONSOR (SERVICEIORQ) 

OSDJOTD 
USAFlAFIWC 
ARMYIAEC 
ARMYiAEC 
USAF/ASC 
USAFIAFOTEC 
NAWiNAVAIR 
MULTINATIONAL 
USAF SAR 
SWEDEN 
GERMANY 
TURKEY 
CANADA 
NAWINRL 
LFWC 

PLANNED (FY 85 & BEYOND) 
SPONSOR (SEI1VICEiORG) 

USAFIASC 
USAFIASC 
USAF/AWC 
USAFIAWC 
USAFIAWC 
USAFJAMC 
ARMYICECOM 
NAVYINAVAIn 
ITALY 
SWEDEN 
SWEDEN 
SWEDEN 
UK 

FUNDING (SM) 

-2 
.1 
.3 

TED 
Ti30 
TBD 

.2 
TBD 

-7 
.9 

TED 
780 
.1 
.2 
.2 

I 
, FUNDING (SM) 

TBD 
TED 

I 

TBO 
TBD 

1 TBD 
TED 
TBD 
TBD 
TBD 
TBD 
TED 
TBD 
TB D 
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RESOURCE: AFEWES 
pp - -- - - 

CAPACITV RATIONALE: 

UNCONSTRAINED: 
BUDGETED: 
NONAVAILABILIN: 
USER TIME: 

2 TEST AREAS (RP, IR) X 24 HRSPAY X 3BS DAYSNfl 
2 TEST AREAS (RF, IR) X I) HRS/DAY X 248 OAYSNR 
2 TEST AREAS (RF, IR) X 1.5 HRSPAV (CALIBRATION) X 248 DAYS/YR 
SAME AS BUDGETED SINCE USER PAYS FOR ALL RESOURCE TlME 

UNCONSTRAINED CAPAClTV (tlRS) 

BUDGETED CAPACITY (t4RS) 

SURGE CAPACIN (HRS) 

USER TIME (tiRS) 

OVERTIME (HRS) 

NON-AVAILABILITY (HRS) 

USE EFFICIENCY (96) 

UTILIZATION (94) 

SURGE (96) 

17,520 

3,988 

13,652 

3,888 

---- 
744 

81.3 

100 

77.4 



REAL TIME DIGITALLY CONTROLLED ANALYZER PROCESSOR 

(REDCAP) 

Resource Description: 

REDCAP is the US'S only Man-In-The-Loop (MILT HITL) Threat Command and Control 

Simulation Facilrty. This facility has provided validated threat radar, command and 

control, airborne interceptor, data link and AEW simulations since 1965. The 

Integrated Air Defense System (IADS) simulation incorporates the latest in FSU 

command and control (including both GCI and SAM weapons control), data link, 

--  - 
airborne interceptor, and AEW capabilities. The REDCAP IADS simulation can 

represent up to four levels of command and control and is sized to simulate up to 540 

airborne vehicles. The simulation is written in Mil Std Ada and supported by a large 

collateral level network of workstations and board level computers that is electronically 

connected through a custom digital guard to a SCIF based TS SCI network. It 

includes three RF shielded rooms for test articles and includes closed-loop radar and 

data link simulations for performing ECM effectiveness evaluations. 



Rzsource Title: 

T&E Resource Database 
Page 1 of 6 

Geneml Information 

L3-g REDC-fl Szned .4ir D2finsz Tzsr Facilin- 

Origin Date: 

Change Date: 

Service: CS.4F 

Location: 4 6 m  OL-.AH. Buffalo NY 

Reliance .bea: T&E Suppon 

TERBID .bea: HITL ISTF 

Type Site: 

I Primap / Secondary i Teninn. 
Faciiiy C a t z e o ~  I T&E 1 DE I S&T 
W T N  S ys Category 1 ECaC3I 1 TE I CRI 
T&E Resource C3rzeorv 1 HITL I DXIS I 

, 
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Technical Information 

Resource Description: REDC.4.P is rhe CS's onl:. )Ian-In-The-Loop .' Hardwarc- 
In-The-Loop (11ITL HITL) Tluear Cotnmsld and Co~ltrol Simulation Facilin-. This 
facilin. has provided validated tlnear radar. command and control. airborne interceptor. 
dam lk and -4EW simulations since 1965. The Inregated .k Defsnse System 
(LADS) sinlularion incorporates the laresr in FSC cornnand and control (includix~g botfi 
GCI and S.L.1 weapons control). data link. airborne interceptor. and .4EW 
capabilities. Tl~e  l3.EDC.V LIDS simulation c m  represent up to four levels of 
command and control and is sized to simulate up ro 5 40 airborne veilicles. The 
simulation is twirren in Mil Std .Ada and supported by a large collaren1 level nenvork 
of tvorkstarions and board 1cve1 computers that is clecronically corrnecred through a 
custom diginl guard to 3 SCIF based TS SCI nenvork. It including tfiree RF shielded 
rooms for test micles and ulcludes closed-loop radar and dam link simularions for 
performing ECM effectiveness tvaluarions. 

Interconnectivip to other Resources: REDCAP has in tile pasr been connected and 
provided LADS support to .ACETEF at Pax Ri\.cr. -4FERZS at Ft. Worrh and the 
ElITE Range at Eglin .UB. Tile current inrercomecrivity is to the .-1RP=LM,-.4R 
B R E - W R  net (main terminus in -klingron \.-.4) with DIS compliant message nafic  
being sznr over nvo secure 1.544 LIBPS T-l lines. This cont~ecrivin has an IOC of 
Jun. 1994. 

Functional Test Areas: -4s a HITL faciiin. REDC-LP rzst devices rhnr elccnonically 
(usually through RF) impact thz operation of 3 clrre3r air defense system. .Addirionaily. 
REDC-4F' test orher hncrional areas involving tacrics. deczprion siruarional - 
awareness, and other factors that do not n e c e s s v  clecnonically interface \virh the 
LADS bur have an impacr on its performance and the sun-ivabiiiy of peneraring 
forces. 

Instrumentation /.Assets REDC-P has rhe 11onnal RF support equipment n e c e s s q  
to operate and maintain RF simulators. Tllesc are standard off-the-shelf items like 
spectrum m l ~ z z r s .  nenvork analczers. logical anal>zcrs. zrc. -Additionally. REDC-AP 
has a unique EClI Soise Qualin l leas~~ren~enr  System used to support EC11 test 
programs. For tile test of impacts to an LADS. Inany of tile IneasuremeIlrs required are 
real-time recorded digitally. There is t ~ ~ e n s i v e  recordins of event and pannlerric dam 
on tile 111any co~~lputers ill tile nenvorks. 

Ke?vords: I-4DS. HITL. Closed-Loop. LIITL. EU- GCI. C3. CZ. Link. Threat. Nc'. 
Radar. ;\A'.4CS. -41 
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Fiancitll Information 

.Ave 0&>1 (per yr.): 556K (average 0&1I conuacr cosr for 199 1 - 1993) 

.Ave I&JI (per ?T.): S 9.43 1 1  based on FY 88 - 94 
S 1 0.16 1.1 based on FS 94 
S 9.3 1 1.1 based on FY 88 - 93 

Replacement Cost (FY 94): S67.1 -I 11 

Operating and 1Iaintenance (0&3I) costs 

- 
Improvement and JIodernization (I&>I) Funding - S >I 

- - -. - 

Sourcrs 1 88-93 1 94 1 95 1 96 1 97 1 98 1 99 1 01 

T@&M Contract I S 1.0S6.53S 1 5 926.6-19 1 I I I 
mmus RSLH I "'*jS3 rtun burscrnenr 

- 20o.I:1l10 
( t s t .  ) 

Sources I 88-93 1 94 1 95 1 96 1 97 I 98 I 99 (3 

Total 1 S 1.669.015 1 -S 726.649 I ,7 1 .  
% I  I . ' t  ( i I I I 

Upgrades I ij.s7 I s10.16h\1 I I 
Contzacr I I ! 

I 
I I I I I I 

Tom1 / S 55-87 I S 10.1631 I ' 1 -  I , - -  I 
- 5 , -  i h w  - 
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iJ,'orkforce Informsltion 

Total Gov't: 
Total Contr~ctor: 
Total \Vorkforce: - 40 (part-rime) 

Civil Semce - 

I Yumber 1 .Ave Year& Sdan (SKI 
S&E I 0 I 0 
Technician 1 I I I 1 1  

Contnctor 
1 Sumber ; .Avt Ywrlv Svlap (SK) 

S L F  I 1 i I 5 54 

Suopon 

Number .Ave Y n d y  SOIPV (SK) 
Omcer I I 

--- . - 
Technician I 1 5 35 -i - 
Support 7 I - I 5 21 
Oornrors (pan  nme) I I)JC j 9 5 0  ( y ~ u i n e  :LI1 rlmr! 

IJ  I I J  

Enlisted 

Other I )  . 1 0 

I 
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Customer Information 

Current i FY941 

Planned ( FY 95 & Brvond) (Projections) 
b 

Proenm 1 Sponsor I 91 1 96 1 97 1 98 i 99 i 00 I SOUIT~(PE)  

B-2 Test Suooon 1 .VOTZC I 1  I l l 1  I 1  I 1  I 1  I 
EF-111 SIP D T U  1 SPO I I 1  I 1  I I 
EF-1 1 I SIP IOTSrE ( XFOTEC I I I I  I i  I 1 1 
Remote Fac~litv ( U S A F * Y ~ W ! . W . A  r 5 i 5  1 5  1 5  1 5  ( 5  1 
Conunaulv S U D D O  I .AFWC. .KC. SOF . ! 1 I I 5 I 1 .j I 1 .j I 1 .i 1 1.5 ! 
C3 Es~loi ta t~on I L'SAF .AF>.lC I 5  I 5  1 5  I j i  1 5  j 
S~ecral Pro~ccn 1 I i  1 5  1 5  I 5  ( 5  1 5  1 
F-12 Test SUDDOK I i .' 1 1 . )  I . ,  1.7  1 . )  1 - 

Program Sponsor I Funding (ShQ I Srm-ice/or~ 
0-2 Xfodelinn & Sun I .+FOTEC I S . :  

Source (PE) 

I 

Combat ID S u p ~ o n  1 ESC I  S 2 I 
L-.AV Decoy ( W n h t  Labs : Norchro~ 1 - S I I 
War Breaker SUDDOK I -4RP.A 1 -S.2 
0-2 1i0d Slm I1 I .AFOTEC 1 - 5  1.5 I 
.-idv. Signal S u ~ o o n  I .AFFTC I - 5  5 I 
C3 Explo~ranon 1 .GbIC 1 - 5  I I 

I 1 
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Capacity & Utiihtion Information 

L 

Capacity htionale: The faciiip. is available on a 24 hours basis. There arc 
circums~ces  where multiple usm could be smcd simultmeously. however. rhe 
most general case. a single users could require total access to the faciliv therehe 
tfiese capacity fipres reflect only a sineie user at a time. 

I 

I 88-93 I 94 I 95 I 96 I 97 I 98 1 99 1 00 
Cnconsrnined Capaciw 1 436SU I 7130 1 7230 1 7250 1 7230 1 72S0 1 7230 1 72Yij 
Budgeted Capacity I 1 1  ( lriinj ( 2 0 : ~ )  ( 2W.l I ~MJ I 2000 I 19WI 
surge Capacity 131530 ( 5 2 3 0  1 5230 1 5230 I 5230 
User Time (hn) 1 4lUu 1 IUW 1 1l'W I 1- 1 1500 

52SO 1 5230 I 52SO 
1600 1 1 6 ~ ~  1 16(jv 

Over Time (hn) 1 0  ( 0 0 1 1) 0 ( 0  I IJ I 11 

0250 I 1j2(:1 1 rj?5(j i i):'lj Yon Avoilabiiity (hn) 1 150) 1 i:t150 
Emcienm (%) ( S7.5 O.0 I S7.5 ' a  Y7.5 ( S7.5 0.0 ( S7.5 0.0 ( S7.5 0.0 i ~ 7 . 5  0 0  ! ~7 5 3 

Utilization (%I (34.2O.b 15O0.i l W O b  17O0h ) 7 5 %  )SO"b (SOOj i ~ I I J ,  

Surge (7%) ( 72.5% 1 72.5 "'0 1 71.5 O.0 1 72.5 ''0 ( 72.5 O.0 ( 72.5 O . 0  1 72.5 o., I 72.5 
I I I I I I 

IJ:~() ( 0219 



Docu~llellt Separator 



APPENDIX G 

T&E WORKLOAD 
REQUIREMENTS BASELINE 



TECHNOLOGY DRIVERS 

- DYNAMIC AOA FOR ARRAY TYPE SYSTEMS 
gl 

/ 

- HlGH DENSITY, HlGH FIDELITY RF FOR EW/EMI/EMC/RFC TESTING 
- RADAR TARGET GENERATOR FOR HlGH FIDELITY / MULTIPLE, DYNAMIC PHASED TARGETS 
- RCS R&M IMAGING 
- CORRELATED RF, EW, CNI AND RADAR TARGETS 
- HIGHLY INTEGRATED, ADAPTAVE, SOWARE-INTENSIVE AVIONICS / EC SYSTEMS 
- HlGH FlDELlN IR SCENE (TARGET) GENERATOR 
- MULTI-SPECTRAL CORRELATED THREATS / TARGETS 
- DATA FUSION EVALUATION 
- ADAPTIVE DATA COLLECTION / PROCESSING ARCHITECTURE FOR MIL STD BUSES AND 

HlGH SPEED DATA BUSES 
- GROWTH FOR EO, MMW, LASER, LADAR SYSTEMS 
- ARM TARGET GENERATION 



FYY3 FYY4 IrY95 FY96 FY97 FY9U FY99 COMMENTS 

A C E l W  
BAT= 
PRIMES 

Tota l  

Toral 

75% RDT&E/25% Prod, +lo% after '96(JI3AT: 
+lo% for redirected OAR workload 
+lo% for redirected OAR workload 
-t 10% for redirected OAR workload 
+10% I'or reclircctcd OAR workloird 

50% EC/50% AV 
25% EC/75% AV,  Incr 10% from OAR 

5 
2.5 
0.2 

1000 Site-Shift-Hours @ 
Site-Shift-Years 

3.2 
2.1 
0.2 

7.70 
4 

3.4 
2.4 
0.2 

5.40 
3 

6.00 
3 

3.2 
2 

0.2 

2.7 
2.1 
0.2 

5.50 
3 

1.7 
l . G  
0.1 

1.4 
I .  1 
0.1 

5.00 
3 

3.40 
2 

2.60 
I 



NAVY ISTF RE, J~REMENTS 
NAVY ISTF REQUIREMENTS ( FY94 - FY96 ) 
SOURCE: GTRl STUDY 1990 SUPPPORTED BY NAWC-AD ESTIMATES 

WPN SYSTEM WEEKSMEAR WPN SYSTEM WEEKSNEAR 

ASEMICAP* 7.4 
EP-3 ARIES* 
F-14 ASPJ 

P-3* 
T-45 
v - 2 2 *  

SEEK SPARTAN' 

UAV'  
ATTACK 1iELO 

ASW HELO 

TOTAL 105 WEEKS PER YEAR 

* REQUIRES SOME LARGE ANECHOIC CHAMBER TESTING 



AF ISTF REQUIREMENTS 
AIR FORCE ISTF REQUIREMENTS ( FY95 - FY05 ) 

SOURCE: IDA STUDY 1992 SUPPORTED BY SAFIAQ LTR 30 JUL 92 

WPN SYSTEM WEEKSNEAR 

C-130* 
AC-130U* 
EC-130* 

MC- 130CT" 

WPN SYSTEM WEEKWEAR 

TOTAL 127 - 142 WEEKS PER YEAR 

U R G E  CHAMBER REQUIRED 



Total BAF 
Capacity 

ACETEF PRIMES 

I 1 

Figure xx. ISTF Facilities capac~ty and actual utilization for FY93 



Capacity 

L 

CCJ 

10000 Actual Use 

2 
3 
0 - x 8000 Estimated 
e 
0 

Based on 95 
L. 
aJ 

DOD Budget 
0 6000 
E 
3 
z 

4000 

2000 

Total BAF ACETEF PRIMES 
Capacity 

1 

Figure xx. ISTF Faciiities capacity and actual utilization for FY99 



Capacity 

Total AFEWES ECSEL REDCAP SLF 
Capacity 

Figure xx. HlTL Facilities capacity and actual utilization for FY93. 



81 Capacity 

[7 Actual 

Total AFEWES ECSEL REDCAP SLF 
Capacity 

Figure xx. HlTL Facilities capacity and actual utilization for FY99 



APPENDIX I 

SITE ANALYSIS 



- -\i 
\,[ $4 

\')I EC HlTL SIMULATION CAPABILITIES 

Threat HlTL 
SA-2 
SA-3 

, 1:' SA-4 
SA-6M 

SA-8 
; I\*.:: SA-1 0 

. ' SA-N-1 
SA-N-3 
SA-N-4 
SA-N-6 
I HAWK 

SA-7 
SA- 13 
SA-14 
SA-16 

AA-2 
AA-6 

SMGER 
REDEYE 

WILD CARD 
GUN DISH 

F M P  WHEEL 
DRUM TILT 
LMJGIFM 
TOP PAIR 

TOP STEER 

& 

AFEWES 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 

ECSEL 

X 
X 
X 
X 
X 

X 
X 
X 

X 
X 

REDCAP 

X 

SLF Threat HlTL 
TOP PLATE 

TOP SAIL 
SWWACS 

SPIN SCAN 
SKIP SPIN 

TWIN SCAN 
BIG NOSE 
JAY BIRD 

( , l , ; i . u  IL PD FOX FIRE 
r lrrlr r J j 
I I,& r i .  L,., .AIM-9L 
1 . ,v31 ., ,I, L' AIM-9M 

DATA LINK 
TACAN , . 

,,,I, 1 . :  IFF 

AAW C3 ,:(;:l*l@~l I {IILS 

NAVAL C3 
G W N D  C3 

Vozduk 1 C3 
BACK TRAP 

SIDE NET 
l3ARLOCK 

TALL KING 
SQWTM-: 
RAT JACK 
FLAT FACE 
THIN SKIN 

SPOON nEST 

AFEWES 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

ECSEL 
k 
X 

X 

REDCAP 

X 

X 
X 

X 
X 

A 
X 
X 
X 
X 
X 
X @  
X 
X 
X 
X 

SLF 

X 
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I LINKING CONSTRAINTS Cont 

SUTs Must Still Be Provided All Appropriate 
Signal Sources In All Required Spectra 
- Facilities Housing SUTs Would Still Need Front Ends Of 

Generators As A Minimum 
n Can't Reduce Facility Investments By Much Without 

Impacting Capabilities 
- Front Ends Would Be Nearly Useless In Standalone 

Configurations 



I, 

ISTF CONSIDERATIONS 

TWO ISTFS ARE REQURED TO SUPPORT REALISTIC DOD WORKLOAD PROJECTIONS THROUGH 
FY98 
o WORKLOAD F'ROJECTION USING INDICES DERIVED FROM N93 UTILIZATION YIELD 

UNREALISTICALLY LOW ESTIMATES (AIR VEHICLVEC) 
o PROGRAM PROJECTIONS USING INDICES DERIVED FROM N 9 5  FORECAST PRODUCED A 

MORE REALISTIC ESTIMATE(AIR VEHICLESIEC) 
CUHRENT LARGEflACTICAL ANECHOIC Ct IAMBER MIX MATCHES FUTURE PROGRAM 4P 

RCWIREMENTS 
ISTF 18M UPGRADES AT AFFTC(LARGE Cl1AMBER) AND NAWC-AD (TACTICAL CHAMBER ARE 

COMPLIMENTARY 
EC WORKLOAD (NON-MUNITION) AT PnlhlEs (EGLIN'S ISTF) SHOULD BE REDISTRIBUTED TO 

AFFTC AND NAWC-AD 



RELOCATION OF ACS/RFSSTO AN ISTF LOCATION 

I Advantages 

o Co-location of missiielECM closed loop hardware/simulations 
with launch and ECM Platforms 

o Integration of launch and ECM plziforms with missile seeker 
hardware 

li Disadvantages 

o Cost to rebuiid Shielded chamber and relocate simuletlon 
capibility 

o Loss of synergism due to loc~tion adjacent to major customers 
Patriot project office 
Missile and space intelligence center 



ELECTRONIC COMBAT- HITLIISTF 
REDCAP MOVE TO ISTF 

ADVANTAGES (COLOCATED, BUT NOT CONNECTED TO M E  ISTF) 
- REDUCES LOGISTICS OF TESTlNG IN MULTIPLE LOCATIONS 
- RELOCATION FROM CONTRACTOR FACILITY TO GOVERNMENT FACILITY 
- CAN PROVIDE INCREASED SYNERGY WITH OAR TESTING 
- ACETEFlBAF SUPPORTS GROWTH TO CAT I CAPABILITY (MSN LVL) (WILL 

DRIVE RF SIMULATORS AS WELL AS MITL) 
DISADVANTAGES 
- COST OF RELOCATION $18-30M 

DEPENDS ON IMPLEMENTATION OF NEXT OPTION C 
- LOSS OF EXPERTISE 
- DOWNTlME OF 18 MONTHS 

ISSUES 
- MILCON REQUIREMENT I 

- RECOMPETITION OF CONTRACT 
- LINKING VERSUS MOVE AS COST EFFECTIVE SOLUTION 

VEA 1 1/14/94 



I o Chamber available to suppon testing (less than 5% of workload) 

Disadvantages 

o Loss of synergism with intelligence community at Fon Huachuca 
o Loss of synergism with E1ec;ronic Proving Ground's simui- d o n  and 

modeling capability 
o Loss of synergism with Joint Interoperability Test Center at Fon 

Huachuca ('241 testing) 
o Potential resource conflicts with high priority aircraft systems 



RELOCATE ECSEL HlTL CAPABILITIES TO lSTF 
I 

Move Closed Loop HlTL simulation only I 
I 

Advantages 

o Naval Threat system ca~aciiitv 21 ISTF 
o Common location of simul~ricn ex  j s n ! ~ ~  

Disadvantages 

o Loss of synergy for sysiem deve!c~neni ~ n ~ v i i y  iI Psin~ Mugu 
c Loss of synergy for tecnnique and In- Service-En~tneerina (ISE) 

activities 
o Simulation engineers synergiy berween R.D.T8C +no 1SE func:icns !I 

Loss of expenise for IS€ :I 
j /  



HlTL CONSOLIDATION ISSUES ---- - -- 

AFEWES Move to BAF or ACETEF 

Advantages 
o Reduces risk of performance in installed collfiguration 
o Reduces testing logistics to one location 
o Provide common stimulation source and expertise of system under test from 

breadboard through installed configuration 
o Requires HITUISTF chamber interface wavegr~ides and IR signal executive 
o ECSEL capability integrated at ISTF 
o Closed loop effort at Point MLJCJII is terminated 
o Supports growth of ACIiTEF to a category I facility 

Disadvantages 
o Costs $50 - $60 Milliori to move selected systems 
o Loss of capability and expertise of personnel who don't move 
o Requires 12 -1 8 months of down time to move facility starting in FY98 
o Move completion FY99 at ttie earliest (MILCON 2 YRS + 1 YR AFEWES MOVE) 
o Move will effect T&E programs starting in FY96 with any AFEWES move 
o Cost to move ECSEL capability to BAF or ACETEF 

Issues 
o Loss of availability for F-22 and F-18EIF in Fy97198 @ 
o Recompetition of AFEWES contract in FY96 
o Peak testing of F-22 avionics in FY98199woi1ld cause slippage in other programs 
o Cost of MILCON for new building to house AFEWES costs $8 million 
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REDCAP SYSTEMS TO MOVE 

KEEP 

' SCJF Gateway 
' Remote Interface 

DECOMMISSION 

-- Reactive AI R ~ ~ A F Q  (5) 
"'Off Line Support Ground C2 
'SSDL (IFF & S-band DL) SUAWACS 
' UDL (UHF AIA link) 
\ 

PEG (Environmental Generator) 
Classified Material System Control 

Voice Switch 
I 

Radar Switch 
I CVDL (Old REDCAP Computers) 

REDCAP Systems Disposition 



-- -- - 
1 1 .  COMPONENT\ 12. DATE I 

I FY 1997 MILITARY CONSTRUCTION PROJECT DATA i 
l AIR FORCE I -- (computer qanerated) 

I 
13. INSTALLATION AND LOCATION 

- 
14. PROJECT TITLE I 

EDWARDS AIR FORCE BASE, CALIFORNIA _I- ICHAMBER - BCL 
, 5  PROORAN EL EM EN TI^. CATEGORY CODE17. PROJECT NUMHER 1 8 .  PROJECT COST($OOO) 1 
I i I 
1 6. 58.07 1 317-932 I FSPM973 506 

I 
-- 2,800 

I 
I --- 9. COST ESTIMATES I 
I I I I W I T  I COST I 
I - . .-- - .- I T-EM. IU/M(QUANTITY~ COST 1 ($000) L 
(ADD TO AND ALTER ANECHOIC CHAMBER ISF 1 13,400 1 
; ADDITION ISF 1 13.400 1 
ISUPPORTING FACILITIES 
1 UTILITIES 

I I I 
ILS I I 

( COMMUNICATIONS SUPPORT I L S  I 
j SUBTOTAL 

I 

JCONTINGENCY (5%) 
I I ! 
I 1  I 

/TOTAL CONTRACT COST 
JSUPEHVISION, INSPECTION AND OVERHEAD ( 6 % )  

I I I 
I i I I - 2.:'2z&m~g 

!TOTAL REQUEST I I I 1 2,8011 
\TOTAL REQUEST (ROUNDED) I I 
I 

I 

I 
I I 

I I 
I 
I 
I 

I 
I I 

J 
110. Description of Proposed Construction: Construct one floor over 
lexisting structure in the north side of the anechoic chamber. Work 

I 
Jlncludes steel framing, concrete floors, masonry walls, interior 

I 
I 

(partitions. clean rooms with insulation. and vibration/sound attenuation. 1 
J ~ l s o  modify and extend the utility/mechanical systems for a complete and I 
luseable facility. 
J Air Condi tioninq : 4 0 Tons .@ I 

111. REQUIREMENT: 214,500 SF ADEQUATE: 162,300 SF 
1 
I 

(SUBSTANDARD: 16,200 SF 
IPROJECT: Add to and alter an anechoic chamber. (New Mission) 
\REQUIREMENT: Additional specialized space is required to house the 
(relocation of Real-time Electromagnetic Digitally-Controlled Analyser and 
lProsseseor IREDCAP) and Air Force Electronic Warfare Evaluation Simulator 
i (AFEWES) to test electronic combat and integrated avionics systems for 
(advanced aircraft such as the F-22, F-117, B-2, and C-17. shielded rooms 
lmust be able to house classified threat generators, target simulators and 
,other sophisticated electronic equipment used to simulate hostile enemy 
lairspace and equipment without compromising data collection or security. 
!CURRENT SITUATION: There are no specialized rooms or support space in the 
/anechoic facility for the relocation of AFEWES and REDCAP. The existing 
(rooms in an adjacent facility would fragment the workforce and lack 
Jrequired security. RFI and EMP shielding. After weapon system components 
[are individually tested in individual specialized rooms in the adjacent 
jfacility, they are then transferred to the anechoic chamber for integrated 
ltesting on full-scale aircraft. Transferring the components to the 
/anechoic chamber requires additional security measures and compoumds 
jschedullnq conflicts. Electronic test conditions in both the- specialized 

DD FORM 1391, DEC 76 Previous editions are obsolete. Page No 

1 

I I 
I 

8 1- d , 
, DD FORM 13 91C. DEC 76 Previous ediclons are obsolete. page No 
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Guiding Principles 

OAR costs high 
Ground testing more affordable 

- Simulations increasing in fidelity 

Integrated avionics require integrated testing 

Collocation minimizes cost, schedule 

- "One stop shopping" for ground tests 

- Regional "one stop shopping" for OAR 



EC Testing (Facts of Life) 

Actual threat assets have become more readily 
available. 

EC testing demands of highly integrated weapon 
systems (F-22, JAST, etc..). 

Fiscal constraints: T&E infrastructure and weapon 
system program offices budgets extremely austere and 
inelastic 
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ELECTRONIC COMBAT (EC) 
TEST AND EVALUATION (T&E) REALIGNMENT PROPOSALS 

COL WES HEIDENREICH 
20 APRIL 1995 



PURPOSE 

PROVIDE BRAC RATIONALE 
FOR EC T&E REALIGNMENT 

RECOMMENDATIONS 



OUTLINE 

AF EC T&E CAPABILITIES 

AFEWES 

EMTE 





I - 

:AIR FORCE EC 
T ~ E  CAPABILITIES: 

I 

t I 

MODELS AND SIMULATIONS 
1 

,, EGLIN, FL I 
I 

,, NELLIS RANGE COMPLEX, NV 
, AFEWES, FT WORTH, TX 

MEASUREMENT FACILITIES: HOLLOMAN AFB, NM 

INTEGRATION LABORATORY: EDWARDS AFB, CA 

HARDWARE-IN-THE-LOOP TEST FACILITIES 

AFEWES, FT WORTH, TX 
,, REDCAP, BUFFALO, NY 

I 

INSTALLED SYSTEMS TEST FACILITY 1 
I 
I 

,, EDWARDS AFB, CA 

OPEN AIR RANGE 
,, EGLIN AFB, FL 
,? NELLIS RANGE COMPLEX, NV 

(:AP-COLlP I'M 4 



tp; L' 

I 

PROPOSED EC REALIGNMENTS 
I 

4 I - 

HARDWARE-IN-THE-LOOP 
1 

.> REAL-TIME ELECTROMAGNETIC DIGITALLY CONTROLLED 
ANALYZER AND PROCESSOR (REDCAP), BUFFALO, NY .. AIR FORCE ELEC~RONIC WARFARE EVALUATION 
SIMULATOR (AFEWES), FT WORTH, TX 

OPEN AIRRANGE i, 
.. ELECTROMAGNETIC TEST ENVIRONMENT (EMTE), EGLIN 

AFB, FL 



b 
I 
I 

I 

I 

I 
I 1 I OUTLINE 

I 

AF'EC T&E CAPABILITIES 

REDCAP 

AFEWES 

,EMTE 

SUMMARY 



REDCAP PROPOSAL 

RELOCATE APPROXIMATELY 50% OF REDCAP 
CAPABILITIES TO EDWARDS AFB, CA 

i j  . 
INTEGRATE HARDWARE-IN-THE-LOOP AND INSTALLED 
SYSTEMS TEST FACILITIES 

I 
! 





NUMBER OF CUSTOMERS 

. 3E.=.qQT C'D "'Qgj@*" 
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8.  ,804 



I 

i I 

OUTLINE 

SUMMARY 



RELOCATE APPROXIMATELY 65% OF AFEWES 
CAPABILITIES 

,, INFRARED CAPABILITIES TO EGLlN AFB, FL (we 
INTEGRATE HARDWARE-IN-THE-LOOP AND INSTALLED 
SYSTEMS TEST FACILITIES 



i i 
LOW PROJECTED WORKLOAD (28% OF CAPACITY) 

f 

MOST TESTING CAN BE ACCOMMODATED 
ELSEWHERE 

INCREASES T ~ E  CAPABILITIES FOR INTEGRATED 
AVIONIC SUITES 

SAVES I&M AND O&M FUNDS 

CO-LOCATES GROUND AND OPEN AIR CAPABILITIES 
FOR SYNERGISM 



AFEWES UTILIZATION 

SYSTE 9 



OUTLINE 

A F  EC T&E CAPABILITIES 

REDCAP 
i 

AFEWES 
I 

EMTE 
i 

SU MARY r 



I i i 

I 

I 

EMTE PROPOSAL 

I 

RELOCATE 10 THREAT SIMULATORS TO NELLIS RANGE 
COMPLEX 

RETAIN 12 EMITTER-ONLY SYSTEMS AT EGLlN FOR 
TRAINING AND MUNITIONS TESTING 

EXCESS REMAINING 28 SYSTEMS 

CArCOIlP PPT I 1  



SYSTEMS ARE 90% DUPLICATIVE 
! 

SAVES I&M AND O&M FUNDS 







CAP~BILITIES COMPARISON 
I i (TYPESINUMBER) 
i 
I 

i , 

TYPE SIMULATORi 
i 

SHOOTERS 
RECIREW 611 I 
EWlACQlGCl 
-2 

1 5159 
L 

ACFT I 
I 

AIA MISSILES I I 

,TOTAL 
I 1 

I 
I 

ACTUAL. 



SECURITY 

DEPTH AND BREADTH 

TYPES AND NUMBERS OF SYSTEMS 

NETTING I I I 

PROXIMITY TO GROUND TEST CAPABILITIES 

DECREASED COSTS AND CONCERNS TO SOME 
CUSTOMERS 

CAPCOhO PPT 16 



DISADVANTAGES I 

4 

 INCREASE^ COSTS AND CONCERNS TO SOME 
CUSTOMERS 





I I 

I 
'vli 

1 I I ' 1 . .  
I 

8 

I 

; ! 
I i I I 

1 
i 
! SUMMARY 

i 
REALIGNMENT PROPOSALS REDUCE NUMBER OF 
ACTIVITIES SUPPORTING EC T&E 

i 

PROVIDES MORE OPERATIONALLY REALISTIC OPEN AIR 
TEST ENVIRONMENT 

I 



REDCAP 

I , I STEADY 20 
1 =TIME STATE YEAR 

I I COST SAVINGS SAVINGS 

AFEWES 

EMTE . 
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1. T11c level 01' workload as ~.clatcil [o ovcr;lll capacity a[ KEDCIZP ;inJ t\-\T-'E\C'ES [or ;in!) 

ohcr  test a ~ ~ d  ~ ~ ; i l ~ i i t i ( l ~ l  (Tc!I<) I':rcililyj 1s h~ghly ~lc[>cndc11t i10o11 Iiow ti  is ~ ~ i c ; ~ s u ~ - r d .  11 
measured i n  tern~s i>l'0\~~1.311 Il;lrd~i~l.~? usc (;IS \V;LS C ~ O [ ~ C  U S I I ~ ~  tlic BRAC n~cthotlology). 
present utilization of' REDCAP ; ~ n t l  AIXWES is \:cry low ( 1  7 ~ l r i ~ l  36 pcrccI1t, 
r.cspcc~i\lclp, alid iilitici~;itcci LO dcc~.c;~sc LO 10 :11111 2S ~,ct~cl l t  b~lsed upon workload 
prqjcctions). The BRAC ~nc~hodology rccosliizcd t h ~ t  lcs~ planning, data I-cducrion iwd 
analysis, etc, at-c important parts of' tcstilig ;md usually take signific;~ntly Inore t i~nc ban 
actual test co~~duct ;  howcvcr, thcse iLqpc.cts ol'T&E arc generally pe.rsonncl (vs Ihcility) 
limited, and they c;~n ol'ten be i~cw)ln~nod;~tcti scpi~l.;~tcl y I'rorn rliz test Iilci l i  ~ y .  

Both REDCAP -~ and . AFEWES -. :ire composed O I ' S C V C ~ ~ I I  tcsr c;ip:ibiliries (16 ant1 IS  
cornpollent capitbili~ics, rcsy)cctively). l'hc I3KAC nictliodology rccognizcd [hat, ;ilthou_ch 
;I couple 01' ll~csc capabiliiics cqjoy ~.cla~ivcly I~igli cuslo~ncr dcmand, o\:cr.all i t  would be 
misleading lo cc]uatc gcr~.cral I'iicility utilization L O  [liar i~s:~sc associilrccl wit11 rllc most uscd 
c o ~ n ~ o n c o ~ ~ _ ~ h . i s .  is-cspccklk tl.uc I'or REDCAP :\lid AFEWI3. silicc Innst 01' [hcir 
cap;tbilitics h:i\lc h;id no (11. orlc custonicr in tllc p;lst I'cw years. For cx;~~nl,lc. niiic ol' 
REDCAP'S test ca~~ul~ilitics havc not bccn i~!iliz.cJ by a sirisle cilstomcr i n  rllc p;ist tlirce 
yexs; the sanic is tr.ue lor scven ol' AFEWES' c:tpnbilitics. 

2. Elcct~.onically linking REDCAP and AFEIYES to tl~cmsclvcs or. to orl~cl lest f'ac111tic.s 
does -not necessa~ily result i n  lost data. lxrr i t  docs 1.csi111 i11 solnc d ; ~ r ; ~  dcl.iy Depcndinc 
upon the purpose ol'thc tcst, resulting data delays map or may not be ol'conccrn. For 
e x a r n P l e ; & ~ ~ ~ ~ / \ ~  is linkcd lor tlie purposc ol. pmvidinp simulated lriteg~.atcd A i r  
Dcfcnse Systelti (IADS) cueing to terrninal thrcals, resulting data dclays should not call?;': 
problems since ImS coinmand and cont1.01 is highly pcoplc-depcndenr and Iiuinati 
interactions (by thcir. ~~~~~~c) ;ire slo\vcl ~h;~i i  clcctro~iically transrerrcd data. Howe\,cr, 
lillkirlg tcrlninal threat sirnu1;itot-s to 11 I-cnlo[c tcst 1';rcilily 1'01- rhc ~~ul-pos~:  oI't\.,rli~;itiii;; 
electronic counter~i~ci~surcs is inl'c~slblc bcciii~sr: r.csilltirlg d a b  1;itency ;rclvcrscly ilnl)~ic[s 
responses of the system under lesl. 

Thc real value of l inking dcpends upon its impact to ~11e clcctroiiic warf'arc (EW) test 
process. Although the technical feasibility ol'linking REDCAP and AFEWES during live- 

[light cxcrciscs was den~onsu.atcd ovcr 1h1.c~ yeilrs  go, the resulri~lg uscl'ulness \vas sucli 
that not ;I single tcst cuslomcr has rcqucsted i t .  

3. Approximately 44% of the cquiplnen~ ;it REDCAP   rid 50%) o f  llle equlprnenr ac 
AFEWES woilld havc LO be nlovcd i n  order to efl'cctlvcly conduct iiW TL!E. 
Infrastructure currently available within ~ h c  AF Flight Tcs~  Ccnler to accom~nod;ilc the 
REDCAP mission includes thc overall facility (somc MILCON is nccded !*or work In t l~c 
existing building), scenario and cnvirorinlcnt gcncr.;ltiorl cal~abil~ty. datii ari;~lysrh 
computers, host capabilities for thc systcln irlidcr tcst, and ~Iic ability to conduct har.dwal.c- 
in-the-loop testing against tl~l.eat radars nc~tcd [ogclhcr inro a simuliitcd IADS. 

4. 'rhc ISTF capahilitics ;I[ Edwa~ds AFB and P:IX Ri\:c~ NAS are sirnilur ill sonlc reg;lrcls 
and clispar;itc in others. For cx;~lnplc. tlic ISTF capirhility :It Pas Rivcr hils r11ol.c advn~lccj 



J I I S ~ I . L I I ~ ~ L ; I I ~ ~ I I ~ I I  (c.g,, S I ~ I I ; ~  ~ C I I C I ~ ; I [ I O I ~  :111il C I ~ \ I I I . ~ I I I ~ ~ I ~ L  I I ~ ~ I I I [ ~ I . I I I ~ )  k1i;lti ci~rrc~t[iy cxi.s[s 
in tllc Avionics 'Tcsl i111d I~~[cg~'alion Co111l)l~s (.4TIC) ; I I  Ed\ral.ci>. -l-lic ECI.1' I)l.oi:t.alll 
will upgrade [llc i~~st~.irnicrir;~iio~i ill rhc A*I'I(': I~o\vc\:c~., 111ost 01' llic E('17' I ' L I I ~ ~ S  ; I I T  

~-cili~i~.i:~I I'osjoi~it Ail, Fo~.cc/N:~\:y cI~l'oi~[s I O  dc\rc:Iop I I ~ I ' I . : I I ~ ~ I ,  I . ; I ~ ; I I .  [ ; I I . ~ C ( ,  . I I I L ~  

co~~i~iiunicatio~is/~i;iviga~iollic~il'ic;~io~i c;~p;lhili~ics that do  no^ csibr in ally ISTI-. 

111 tcrms ol' I'acilities, the ATlC is n~orc c;~l.)i~blc il1a11 thc ISTF ill ['ax Rivcl bcc;~usc ol' 

the Sonncr's ;ibilily lo accommocl;~te lurgc (bomber and carso) sin: (or mitlti~~lc.. f'igh(el. 
sizc) aircralt. Thus, incorporati~lg, IIEDC:/lI' slid AI-EWES cap;tI>ili[ics inlo L I I C  AI'lC 
W O L I I ~  I I I L I ~ ~  tlic~ii :~\~;~il;~l)lc 1'01, lcs~i~ig : I ~ I ~ C I . ; I I ' [  ol';~ll sia.s, \v l i i l i ,  ~ i ~ o \ * i ~ i g  ilic I I I ' I ' L ,  
missiolls to Pax Kivcr would res11.ict ~hcir usc to only singlc I'ighrer-six vchiclcs. 
Atiditioni~lly, I3KAC COBRA analysis shows Ecl\vi~rds co Ilc ~ h c  Inosr cosr-ci't'icir.~lr 
localion LO rcceive the REDCAP and AFEWES HITI, missions. 

5. Although initial BKAC estimiltcs clicl 11ot include any h/IILCOI\' ;I[ EcJ\Y;I~cIs AFB. 
subsccluent site visils could 1101 1oc;ltc suf'l'icicl~l csisting f'lool sp;~cc ( [ I ~ ; I I  ilrc;~ [ I I O I I ; ? I I I  IO 

be available is required for i'uturc ECL'I' c,quiprncn[). 'I'liits, ;I f1oo1 \voulci hu\lc to bc ~ ~ d ~ i t c j  
in a pre-existing st~.i~cLure tu iicco~n~notiatc ~l lc  REDCAP and AFEM'ES ~nissjoris: this \\:ill 
requirc S2.8M i n  MILKON, which has been input  in to  LIIC BRAC COBK/\ alial!tsis. 
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June 7,1995 

Dear Mr. Haines: 

Item #1 (upper right-hand corner) are questions raised by the Community with responses by the 
Air Force. (Note: The Community points are bolded) 

Item #2 are questions to the Electronic Combat people at Eglin AFB. The responses to the 
questions are on the second and third pages. 

The differing cost estimates between the Air Force and the Community are based on the amount 
of equipment each side asserts is needed to be moved to meed projected test requirements. 

My questions: 

1. What specific synergism would result fiom the collocation of these HITL systems on an ISTF 
facility with an Open-Air Range? (Here, the Air Force speaks of eliminating "costly duplication 
of infi-astructure." They further argue that "transport delays cannot be tolerated by highly 
integrated electronic suites of future systems." -- Note the highlighted section on Item #1 

2. What gains from the collocation of the AFEWES and the REDCAP test simulation systems 
can be overcome by data-linking? 

3. What costs, in terms of 'real-time' loss of data during a test are associated with data-linking? 

4. Would any of the tests connected with the simulation systems proposed to be transferred to 
Edwards be less effective if data linking had to be used to transfer information? (See, "REDCAP 
Systems to Move") 

5. Are the concerns over the illicit interception of information that are associated with data- 
linking valid, and are they easy to overcome? 



ANSWERS TO BRAC QUESTIONS 

.*. Question: What specific synergism would result from the collocation of these HITL 
systems on an ISTF facility with an open-air range? (Here, the Air Force speaks of 
eliminating "costly duplication of infiastructure." They fbrther argue that "transport delay 
cannot be tolerated by highly integrated electronic suites of future systems.") 

Answer: If these three facilities are to be linked electronically, some management 
- efficiencies would undoubtedly result from having them all report to the same 

organization. Moreover, test planning and coordination might be easier if they were all in 
the same place. Technically, however, there are no meaningful synergisms. Even if all 
three facilities were at Edwards, they would still be linked electronically; the difference is 

- - -that the linking would be over much shorter distances (hundreds of yards instead of 
hundreds of miles) with much shorter inherent transport delays. However, since the 
transport delays associated with the current locations are tolerable (see answers to 
Questions 2, 3 & 4), the linking of the facilities would be transparent to a user (i.e., he 
won't be able to tell the difference between linking and collocation). 

The Air Force maintains that there will be a lot of synergy from the collocation of a HITL, 
an ISTF, and an open-air range. Their concept goes by the name of "one-stop shopping," 
which sounds appealing but in reality has little substance. The theory behind the concept 
is that it would be cheaper and easier for test customers (i.e., weapon system program 
offices, for the most part) to get all their testing at the same place rather than go to one 
place for HITL testing, another for ISTF testing, and yet another for open-air testing. 
And that assumption would undoubtedly be true if all the different types of testing could 
be done during a single visit to the designated test site. However, the reality is that the 
different types of tests occur at different phase points in the development of the system, 
widely separated in time, which forces the customer to make a separate trip to the facility 
for each test. Given that he has to make separate trips, it doesn't matter very much in 
terms of cost or convenience whether he goes to the same place each time or to different 
places. The reason most SPOs try to avoid going to HITLs is not that the HITLs are in the 
wrong place, but that it means an extra trip for them. Cutting out the HITL testing 
altogether is what really appeals to them, because it saves them cost and schedule, and-- 
though this is never openly admitted--it avoids a potential embarrassment, since the 
intense scrutiny which HITL testing provides may reveal latent deficiencies in their system 
which would otherwise remain hidden until operational testing, when they become 
somebody else's responsibility. 

AFEE insists that, since they can't force the SPOs to do the right thing, they are trying to 
lure them into doing it through the appeal of one-stop shopping. However, there is no 
evidence that the concept particularly appeals to any SPO, except possibly the F-22 SPO, 
and, even here, the rationale fails the test of logic. For integrated avionic suites, there is a 
valid concern that, if you do HITL testing the conventional way (i.e., by putting the entire 



system under test in the MTL), you have to have an avionics hot bench at the HITL 
facility, and this means that the SPO has to buy an additional ship set of avionics as a test 
item. An entire ship set of avionics (i.e., all the avionics in the airplane) is very expensive, 
and the prospect of having to buy one more than he would otherwise need is enough to 
bias the SPO against HITL testing. However, it is in this exact situation that electronic 
linking affords one of its greatest payoffs: it allows the HITL to be linked to a place 
where an avionics hot bench has to be located for other reasons. This place is the system 
integration lab (SL), which has to have an avionics hot bench (with a complete ship set of 
avionics) in order to perform'its primary mission of avionics integration testing. Most 
aircraft programs have two SLs, a contractor SIL, located at the integrating contractor's 
plant, and an Air Force SIL, located in the IFAST at Edwards AFB, CA. The HITL could 
be linked to either or to both. Ironically, under the concept of one-stop shopping, even if 
the HITL were moved to Edwards AFB, it would still have to be linked to the IFAST 
(from one building to another on the same base), and the test would have to be partitioned 
in exactly the same way as if the HITL were in Fort Worth or Buffalo. The only difference 
would be that transport delay would be much less. However, since transport delay is not a 
problem, this difference is of little consequence, and the location of the HITL would be 
transparent to the user. What would make a difference to the user is that--in either case-- 
HITL testing would be piggybacked onto avionics integration testing conducted at an 
existing SIL and using an avionics hot bench that he has to build anyway, for other 
reasons. 

This brings us back to the original conclusion that collocation affords no vital synergies, 
and the one-stop shopping concept is bogus. Since linking is cheaper than collocation, it 
makes sense to link the HITL facilities from their present location rather than to relocate 
them and then link them. The cost and technical rationale of this argument has been 
explained numerous times to the Air Force, but AFITE persists in its course of trying to 
please the SPOs and listening to the advice of the AFFTC on how to do so. 

2. Question: What gains from the collocation of the AFEWES and the REDCAP test 
simulation systems can be overcome by data-linking? 

Answer: Technically, all of the gains afforded by integrating AFEWES and REDCAP 
with another facility (or with each other) can be realized by electronic linking, as well as 
by collocation. The difference is in the cost: linking is an order of magnitude cheaper. 
Linking does impose some constraints on how the test is configured (i.e., which pieces of 
the system under test are located at each site), but these constraints are manageable and 
do not compromise the gains achievable from integration. 

3. Question: What costs, in terms of "real-time" loss of data during a test are associated 
with data-linking? 

Answer: None. Analysis and tests conducted to determine the impact of transport 
delay on a distributed (i.e., remotely linked) test facility indicate that, even for 
transcontinental distances, transport delays are tolerable. If there later proves to be some 



COMMENTS ON AIR FORCE RESPONSES TO THE BRAC (#I) 

Birmingham Regional Hearings 

Point 3: The amount of projected savings or loss resulting from realigning EMTE, 
AFEWES, and REDCAP is highly dependent upon how much of each facility the Air 
Force plans to move. It is possible, however, to make two unconditional statements: 

1. Virtually all of the capability at both facilities is still needed, and it is not 
duplicated at Edwards AFB or anywhere else. For a given simulator, need should 
be determined by the existence of the threat, not by frequency of simulator use. 
There are reasons why potential customers don't use the HITLs that have nothing 
to do with need. Moreover, when the Air Force claims duplication of capabilities, 
they mean that some of the AFEWES and REDCAP threats can also be simulated 
at an open-air range. This is not duplication, because a range is not 
interchangeable with a HITL. 

2. If all the capability at AFEWES and REDCAP is moved, as required, the actual 
costs will exceed the Air Force estimates by nearly an order of magnitude. The 
Board of Directors (BOD) Study, conducted in FY94, estimated the cost for 
moving AFEWES (selected systems only) to be $50-60M and that for moving 
REDCAP to be $18-30M. Moreover, the recovery period will not be five years, 
or even 20 years, but something much longer. The Board of Directors study 
estimated 60 years, in the context of a larger move involving four facilities. 

One way of reducing the moving costs below that estimated by the BOD is not to move 
the entire facility. This is what the Air Force is doing, using elimination of duplication 
and/or unneeded capability as their excuse. As stated above, this excuse is a total 
misrepresentation. Even so, however, the Air Force has seriously underestimated the cost 
of moving AFEWES. The Lockheed estimate for the capabilities the Air Force plans to 
move is $29.6M (this number scales to their estimate of $66.7M for moving the entire 
facility), as compared to the $8.9M estimated by the Air Force. For REDCAP, the Air 
Force estimate of $3M+ could be in the ballpark, given that the Air Force plans to move 
only a fi-action uf the capability, leaving most of the simulation hardware behind. 
However, the fact remains that both facilities will have been stripped of much of their vital 
capability. 

On the issue of return on investment, there is a legitimate question of whether the Air 
Force can expect any annual operation and maintenance (O&M) savings from moving the 
facilities, again assuming the entire capabilities of both are moved. The current O&M line 
for each facility actually hnds two efforts: (1) actual operating cost over and above that 
reimbursed by customers (on the average, this amounts to about $300K per year for each 
facility) and (2) routine upgrades that are not large enough to justi@ a separate upgrade 



contract. Both these efforts will still be required after the move, and it's doubtkl that a 
contractor can provide them more cheaply at Edwards AFB that at Fort Worth and 
Buffalo. Of course, the Air Force can make O&M appear to decrease by playing shell 
games, such as putting routine upgrades on a separate contract and fbnding it out of 
another line, but this artifice doesn't really save money, it merely moves it around. 
Another strategy could be to increase user charges, which sounds viable but doesn't save 
as much money as it would first seem. The reason is that an O&M account still has to be 
established to cover contingent liability (i.e., to pay the operating contractor during 
periods when usage is down), and, even if the money isn't required for operating costs, it 
will be used for something else, such as routine upgrades. The only sure-fire way of 
decreasing O&M is to move only part of the capability, so that there's less to maintain, 
and this appears to be what the Air Force is doing. Even so, the Air Force estimates are 
questionable. In the time period of the upgrades, the annual amount programmed for 
AFEWES O&M is $1.3M. The Air Force's projected savings is $800K amually--possible 
only by severely reducing the AFEWES capability. By comparison, the annual amount 
programmed for REDCAP O&M is only $900K, and the Air Force estimates they will 
save that entire amount. This savings can be realized only by eliminating REDCAP 
altogether or by operating and maintaining it entirely in house, which they don't have the 
capability to do, regardless of what they say. (All the other test facilities at Edwards AFB 
are contractor operated, and REDCAP--if it survives--will be no exception.) 

The bottom line is that the Air Force cost estimates are highly suspect and, more 
importantly, reflect the intent to eliminate test capability that is badly needed and 
unique, not duplicative. 

&o obtain a more cosmic perspective on this issue, one needs to step away fiom the 
haggling over exact dollar figures and consider the following question: given that 
AFEWES and REDCAP represent a $400M investment to the Air Force, $1 50M of which 
has been spent during the last six years in the ongoing upgrade program, what sense does 
it make for the Air Force to spend a lot more money up front to do something that 
jeopardizes that investment for the sake of a highly dubious return that--at best--represents 
only a marginal fiaction of the investment? 

CALSPAN's Submittal on Real-time Electronic Dipitally Controlled Analyzer 
Processor (REDCAP) 

Points 1 & 2: The Air Force response reveals a fallacy that has plagued T&E for a long 
time and stands in the way of virtually every proposed modernization of the EC test 
infiastructure, namely, the myth that test customers (e.g:, weapon system program offices) 
are the people who should specie what EC test capability the Air Force needs. In general, 
customers have neither the test expertise nor foresight needed to make this determination. 
Customers should specie only the finctions and technology of the systems they are 

planning to build; it is then the job of the test community to specifL the infiastructure 
needed to test them--in accordance with the EC Test Process. Regardless of the current 
rhetoric, most customers don't understand the implications of the EC Test Process or, if 



they do, they resist it due to fear that it will add overhead to their programs. Hence, 
waiting for customers to articulate every needed improvement in the EC test infjastructure 
before it can be built means that the Air Force will constantly be playing catch-up. The 
situation is equivalent to letting sick people dictate the pace and direction of medical 
technology by dictating what medicines and machines can be used to treat them. In 
reality, patients tell doctors their symptoms, and the doctors determine the treatment. 
Ideally, this is the way things should work in the T&E world. 

The fact that AFRE appears to be going along with this myth is evidence of a hard 
political fact, namely, that the EC test facilities are run by Air Force Material Command 
(AFMC), and in AFMC the SPO's rule! The SPO's don't like the EC Test Process, so 
AFMC pays lip service to it while ignoring it in practice. The SPO's don't like AFEWES 
and REDCAP (the F-22, in particular, doesn't like REDCAP), so AFMC advocates 
disestablishing them. The whole issue of REDCAP utilization has little to do with the 
relevance of the REDCAP capability but a whole-lot-to do with the fact that the SPO's 
aren't following the EC Test Process. Rightly or wrongly, AF/TE believes they can't tell 
the SPO's what to do, and for big programs like the F-22 they're probably right. 
However, AFITE hasn't really tried; instead, they've abandoned both the EC Test Process 
and the HITL facilities without a fight. 

The contention that, "The combined effects of linking various facilities create transport 
*delays that cannot be tolerated by highly integrated electronic suites of fbture systems.', 

contains a grain of truth, but it is basically a red herring. There are some things that 
probably cannot be linked. For example, it appears impractical to link the actual RF 
signals; hence, a receiver must be collocated with the transmitter generating the signal it's 
receiving. Not only does this constraint have nothing to do with integrated avionics, it 
does not nulli@ the value of electronic linking (i.e., it's possible to live with this constraint 
and still do the tests that need to be done). Another constraint is that avionics sensors and 
their associated data processors (i.e., computers) may have to be collocated. This 
constraint does have something to do with integrated avionics (i.e., it is imposed by the 
high data rates of integrated avionics systems, in which situation awareness is generated by 
the fbsion of multiple--and multi-spectral--sensor outputs); however, it's not a constraint 
that poses problems (i-e., there's no particular need to separate sensors and processors in 
the first place). 

-+inally, the statement, "The cost of maintaining a separate facility, with largely duplicative 
infrastructure, is not offset by linking." is totally inaccurate. First of all, REDCAP is an 
absolutely unique facility: it's not duplicated anywhere in the fiee world. The Air Force 
contention that REDCAP is duplicative is based upon the fact that a less robust simulation 
of an integrated air defense system (IADS) exists on an open-air range. Even if this 
range simulation were equivalent to REDCAP in density and flexibility (which it is not), 
an open-air range and a HITL facility are not interchangeable! They have different 
roles in the EC Test Process, and they are used at different times in the system 
development cycle. There is nothing in the HITL category at Edwards AFB (or 
elsewhere) that even remotely resembles REDCAP. Secondly, linking is cheaper than 



relocation by a factor of ten--providing all the necessary parts of REDCAP (i.e., virtually 
all of them) are moved to the new location. Of course, if the Air Force scraps enough of 
the REDCAP components, they can drive the moving costs down to almost any level they 
like. This seems to be what is happening; however, moving only the components 
identified by the Air Force would reduce the capability of REDCAP to an almost 
meaningless level. 

Point 3: REDCAP is currently 100% dedicated to the AFOTEC B-2 test. The reason 
that only the off-line system is being used at present is that it is the computer used to 
program the scenario, and the B-2 test is currently in the test preparation phase, in which a 
threat laydown is being programmed into the computer. In the FY 95 Appropriations Act, 
Congress added money--with accompanying language--to automate this process, but OSD 
saw fit to withhold this money, thereby necessitating the manual programming of threat 
laydowns for the B-2 and any subsequent tests until the money is released. 

In its response, the Air Force appears to make three key points, both of them misleading. 
The first is that, for REDCAP to be considered "utilized" at any point in time, all its 
components have to be in use. This perception is simply not consistent with the way 
REDCAP is partitioned. REDCAP is a single, comprehensive simulation of an LADS, 
which, though it has many components, cannot be subdivided into multiple IADS, each 
dedicated to a separate test. In other words, the IADS can only serve one customer at a 
time, even if not all of its components are needed to simulate the environment for that 
particular customer. 

The second point the Air Force tries to make is that it is not fair to count test preparation 
time as utilization time. The logical response to this assertion is, "Why not?" Test 
preparation is an integral part of the EC Test Process, it's necessary to satisfjr the 
customer's requirements, it utilizes the facility, and the customer is charged for it. Hence, 
the accurate metric of REDCAP utilization is the percentage of time a customer is in the 
facility. At any point in time, if there's a customer in the facility, it's being utilized; if 
there's no customer in the facility, it's not being utilized. To try to measure utilization on a 
per-component basis is totally meaningless. 

The third Air Force point is the implication that, if a given REDCAP component (or 
capability) isn't being used much, we can afford to do away with it. This is very dubious 
logic, if only because of the fact that the Air Force isn't enforcing its own EC Test 

$process, as discussed under Points 1 & 2. A more valid litmus test for determining the 
need for a particular capability is whether or not it simulates a threat that exists in the real 
world and whether or not we may ever have to face that threat in combat. Ifthe threat is 
"out there," and if it is in the hands of a potential adversary (or may be sold to a potential 
adversary), then we probably need the capability to test against it. This criterion is 
particularly valid for EC, because EC is needed just as much against third-world countries 
, as major powers, and third-world countries have a lot of the older threat systems. 

I 



Finally, the Air Force estimate of 10% utilization for REDCAP, projected into the future, 
is totally inaccurate and misleading. This estimate is based upon years in which REDCAP 
usage was down--due to primarily to the ongoing upgrades. Moreover, it ignores the 
years in between, and it applies a totally artificial and inappropriate scaling factor (72%) to 
obtain the fhture projection. More realistic estimates can be obtained from the Board of 
Directors (BOD) Study: 

Year FY 88-93 FY 94 FY 95 FY 96 FY 97 FY 98 FY 99 FY 00 

Utilization 34.2% 50% 60% 70% 75% 80% 80% 80% 

All of these utilization estimates, however, ignore the most critical factor of all, namely, 
that the Air Force is not enforcing the EC Test Process. If it were, REDCAP would have 

.. more customers than it could handle, and low utilization would not be an issue. 
-- - 

Points 4 & 5: I can neither confirm nor deny that the AFFTC is requesting additional 
MILCON to accommodate REDCAP, but understand that Col Heidenreich has increased 
his estimate of the moving cost by including $700K for MILCON. The amount of 
MILCON actually required to accommodate REDCAP at the ECIT depends upon the 
fiaction of REDCAP that is to be moved. Calspan's $6-7.8M figure is based upon two 
assumptions: (1) that all of REDCAP will be moved and (2) that the Air Force will build a 
separate building at Edwards AFB to house it. Obviously, the second assumption is 
somewhat dependent upon the first. Given what we know about the Air Force's 
intentions, the small fiaction of REDCAP that is earmarked for relocation will probably 
not justifjl a separate building. It could probably be accommodated within the empty 
space inside the Benefield Anechoic Chamber (BAF) hangar. Of course, MILCON would 
be required to convert that space to a laboratory facility suitable for housing REDCAP. 
Presumably, this is the MILCON that Col Heidenreich has added to his estimate. 
Whatever the real number may be, I agree that, for the small fraction of REDCAP that the 
Air Force plans to move, it's less than the Calspan projection. 

36 The problem with the above MILCON argument is that it skirts the real issue of how 
much of REDCAP the Air Force really needs to keep, which, I maintain, is essentially the 
whole facility. The contention that there is another IADS test capability which can 
accommodate REDCAP'S workload is a deliberate misrepresentation. The capability the 
Air Force refers to when it makes this assertion is not the BAF (which has nothing 
remotely resembling REDCAP, nor will it have even after the ECIT upgrade is complete), 
but rather an open-air range. The deliberate misrepresentation results fiom two known 
facts: (1) the threat environment of the range is much less robust than that of REDCAP, 
and (2) a range and a HITL facility are not interchangeable. Even though they have been 
told these facts repeatedly, AF/TE continues to listen to the AFFTC, which continues to 
deny them. 

Point 6: The Air Force estimate may or may not be valid for the small fraction of 
REDCAP which has been identified for relocation. Certainly, the COBRA methodology 



appears to be totally divorced from reality and should not be expected to give an accurate 
answer, except by accident. To even approach the right answer, one has to start with 
grass-roots estimates from the contractor. However, the Calspan estimate is probably too 
high for the portion of REDCAP the Air Force plans to move. 

Once again, however, the critical factor in any cost estimate is the issue of how much of 
REDCAP needs to be relocated. Since REDCAP it unique (i.e., no duplication exists), I 
firmly believe that virtually the entire facility should be preserved in any realignment. For 
moving the entire facility, I believe Calspan's estimate of $6.5M for disassembly, moving, 
reassembly and test is, if anything, low! However, if all of REDCAP could be 
accommodated in the present BAF hangar (doubtful, particularly when AFEWES is taken 
into consideration), Calspan's estimate of the MILCON costs ($6.OM for a new building) 
might be high. 



COMMENTS ON AIR FORCE RESPONSES TO MR. ACKERMAN'S QUESTIONS 
(#2) 

1. What knowledge do you have on the level (or percentage) of workload to total 
available capacity at the REDCAP and AFEWES facilities? 

The Air Force response to this question, like their estimates provided with the original 
recommendation, is inaccurate and misleading.. These estimate (10% for REDCAP and 
28% for AFEWES) were based upon years in which facility usage was down--due to 
primarily to the ongoing upgrades. Moreover, it ignores the years in between, and it 
applies a totally artificial and inappropriate scaling factor (72%) to obtain the fiture 
projection. For REDCAP, more realistic estimates can be obtained from the Board of 
Directors (BOD) Study: 

Year FY 88-93 FY 94 FY 95 FY 96 FY 97 FY 98 FY 99 FY 00 

Utilization 34.2% 50% 60% 70% 75% 80% 80% 80% 
(REDCAP) 

The same BOD Study documents 100% utilization of AFEWES. Although this is 
misleading, because it counts some hours the Air Force paid for but didn't use, it is a lot 
closer to reality than the estimate submitted to the BRAC. The real numbers can be 
obtained from monthly reporting data submitted from Lockheed to the Air Force (i.e., the 
AFEWES-REDCAP Program Office at Eglin AFB, FL) in accordance with the program 
office's own formula for measuring utilization: 

Year Prior Year FY 92 FY 93 FY 94 FY 95 FY 96 FY 97 FY 98 

Utilization ? ? 52.4% 88% 92% ??% ??% ??% ??% 

( AFEWES) 

As previously discussed, the Air Force estimates appear to be based upon two 
inappropriate assumptions: 

A. For a facility to be considered filly "utilized" at any point in time, all its 
components have to be in use. If only some of its capability is in use over a period 
of time, it only gets credit for fractional utilization during that time period. Every 
test facility would show low utilization if subjected to this unrealistic standard. 

B. Test preparation time is not counted as utilization time. This rule can't help 
but make the facility seem underutilized, since test preparation inherently takes a 
lot more time than the test itself. However, it is essential to the test, and it E 3 



occupies the facility. Customers recognize this and have no problem with it (i.e., 
they pay for the preparation time as well as the actual test time.) 

2. When conducting live-flight exercises, does electronically-linking the REDCAP and 
the AFEWES simulation systems result in a real-time loss of data? 

It is true that time delays are more critical for the end-game simulations (which seems to 
be what the Air Force is talking about when they use the term, "evaluating electronic 
countermeasures") than they are' for the command and control simulations. However, the 
sixty-four-dollar question is still, "Can the delays resulting from the linking of facilities be 
tolerated?" For a long time, we weren't sure of the answer to this question. Now we 
believe the answer is an unequivocal, "Yes!" Recent analysis and tests conducted to 
determine the impact of transport delay on a distributed (i.e., remotely linked) test facility 
indicate that, even for transcontinental distances, transport delays are tolerable. If there 
later proves to be some unforeseen application in which the transport delay is not- - --- -- - 

tolerable, an error predictor-corrector code can be used to mitigate the effect. The use of 
an error predictor-corrector code has already been tested in a transport delay experiment 
at AFEWES recently and was found to work well, as predicted. 

3. Based on your knowledge of the REDCAP and AFEWES missions, as well as 
infrastructure in place at both Edwards AFB and NAWC Patuxent River, what percentage 
and type of infrastructure would be required to be moved in order to effectively conduct 
the mission? 

What infrastructures are in place at Edwards AFB and NAS Patuxent River to 
adequately house and operate the necessary equipment to effectively carry out the 
REDCAP mission? 

I'm fairly confident that Edwards AFB couldn't accommodate all of AFEWES and 
REDCAP without a new building. However, if the AFFTC converts the empty space in 
the BAF hangar into laboratory facilities, they might be able to accommodate the fiaction 
of AFEWES and REDCAP that they actually plan to move. Incidentally, I don't believe 
that this fraction in as high as the percentages cited in the Air Force response (44% for 
REDCAP and 50% for AFEWES). Having seen the lists of equipment for both facilities, I 
don't believe the percentages are nearly that high, either in terms of floor space or 
capability (as measured in any meaninghl way). This brings us back to the point that, 
regardless of whether Edwards AFB can accommodate the equipment or not, the 
realignment proposed by the Air Force effectively dismantles the AFEWES and 
REDCAP facilities. 

As for Patuxent River, there is insufficient room in the laboratory areas that I have seen to 
accommodate even the fraction of AFEWES and REDCAP that the Air Force plans to 
move. There may, however, be available space elsewhere, that I have not seen, which 
could accommodate them. 



4. The Test & Evaluation Joint Cross-Service Group has noted that the collocation of 
HITL and ISTF capabilities "allows for the sharing of costly resources." Given the 
Electronic Combat Integrated Test (ECIT) program upgrade at the Avionics Test and 
Integration Complex at Edwards AFB, what differences in capabilities exist between 
Edwards and Patuxent River, and which facility is more capable of integrating the 
REDCAP and AFEWES's HITL missions? 

In tenns of building space to accommodate AFEWES and REDCAP, I don't know which 
location is more capable. However, I consider this the least important factor in making a 
choice. In every other respect, I disagree with the Air Force response: Patuxent River is, 
by far, the facility best capable of integrating the HITL missions of AFEWES and 
REDCAP. The reason is that Patuxent River is an EC test center, whereas Edwards AFB 
is not. Edwards is atflying qualities andperformance test center, and over the last 10- 15 
years, it has picked up an avionics integration test mission, but they don't know a thing 
about EC. Patuxent River has been oneof the Navy's two primary EC test centers (along 
with China Lake, CA) since time immemorial. Moreover, Patuxent River already has a 
limited HITL capability of its own, The ECIT upgrade and the presence of the large 
anechoic chamber at Edwards are both red hemngs, because they pertain to an ISTF 
mission, not a HITL mission. When systems come to a HITL, they aren't integrated onto 
the host aircraft yet, so they have no need for an anechoic chamber--large or otherwise. 

Furthermore, my belief (based upon rumor and acquaintance with some of the people 
involved) is that, if AFEWES and REDCAP were to be transferred to Navy management, 
they wouldn't be moved physically to Patuxent River. Some of the management there 
appreciates the virtues of linking, and, if allowed to have their way, I think they would 
choose to link with the two facilities at their existing locations. As you probably know, an 
initiative to link REDCAP to Patuxent River is already underway. This eff~rt is directed 
by Congress, hnded by OSD, and managed by Patuxent River. 

Of course, in the final analysis, any Navy relocation plan could be driven by politics 
instead of technical merit and cost, just as the Air Force plan has been. 

5. To your knowledge, is there any MILCON planned at Edwards to accommodate the 
AFEWES and REDCAP missions, or are these missions to be housed and operated in pre- 
existing structures? 

I can't comment on the validity of the $2.8M estimate for converting empty space within 
the current BAF hangar into laboratory floor space (assuming that's what the Air Force 
response alludes to). Originally, there was no MILCON in the Air Force estimate; then, I 
heard that $700K was added; now, they're saying $2.8M. What this indicates is the 
people who did the original analysis didn't have a handle on the problem, and the Air 
Force was willing to mislead the BRAC by submitting a totally fabricated analysis. Be that 
as it may, however, if the fraction of AFEWES and REDCAP the Air Force plans to move 
will fit into the BAF hangar, $2.8M may be a reasonable estimate for making the necessary 
modifications. However, if the Air Force moved tt-e entire capability of the two facilities, 



it would not fit into the BAF hangar but rather require a new building, at a cost of 
considerably more that $2.8M. For this contingency, I believe the cost would probably be 
even higher than the Calsp~n estimate of $6.OM, which was just for REDCAP alone. The 
addition of AFEWES requires a lot more floor space. 



Docullleiit Separator 



C,,J=,-L , =I- , , 1 3 Ht t I 4- - 4 1L I Id' kkl , 1 1  iJ:C?2 

(\&- -- 

-. FAClMlLE Ef-ECTRO MAIL TRANSMITTAL 
~ & ~ 3 ~ ~ ~ r ' ~ ~ ~ 4 : ~ f i + ~ ~ & h h , , ~  ::,!, , . h 9 @ : % ~ ~ ? ~ ? 6 ~ & , ~ & ~ A ~ > , ~ w ~ ~ 2 ~ $ $ & @ ~ q L ~ E w  .y> 
CUSSIFICAT~ON T.=ANSI/,ISSION 

u-' 

7 

' 

FOR OFFICIAL USE ONLY 
TO (Or~mbr~iorr and F vnclional ~dJress  Sym33y 

-It*N.EDIAiE -ROUTINE PAGE ONE OF f i  

- - 

-- - 

8 

F a  NO. 

I .  . . . ....-- . 

I DsN 

COMMERCIAL 

(7031 b4b-0550 . 
A ~ E N T I O N  VOICE NO. . 

&+Jc Rh CSN Elt:Kll 4 I .. 
FROM (Orgsnitatim mu Functional k63russ Sym331) 

Electronic Warfare Directorate 

412TW/EW . 

. 9 5 ~  ~ o r t b  ~ a r e ~ o a d  . - . 

. Edwards A.FB CA 93524-8370 

F i E t M K S  

. . 

FAX NO. 

DSN COMMERCIAL 

525-7779' (805) 275-7779 

VOICE NO. 

DSN COMI~ERCIAL 

. 525-7610 
. . 

(80s) 275-76io 





Q. l What is the ulilization by system, hy test agency for the past 
three years? 

Precision RTJ Paths 
Contract Status: Completed 
Assets Required: 
Organization: 
Performance Period: 

Contract Status: Completed 
Assets Required: OL Suppon 
Organization: ESC/ZI I 
Performance Period: 1/3/94 - 3/31/95 

TO&M Management 
Contract Status: 
Assets Required: 
Organization: 
Performance Pcriod: 

TO&M Maintenance 
Contract Status: 
Asscts Required: 
Organization: 
Performance Period: 

Complctcd 

A L A T  Modcling & Simulation I 
Contract Status: Completed 
Assets Required: System Control, Ground C2, Reactive AI. OL 

Support. Voice Switch 
Organizat ion;  mTEC/ST 
Pcrformancc Period: 8/26/94 - 9/30/94 

&I17 CLOAR 0T&E Prep 
Contract Status: Con?p!@red 
Assets Required: System Control, Ground C2, Reactive AI. 

OL Support. Voice Switch 
Organization: SMALC/OLA 
Performance Period: 8/23/94 - 9/30/94 

d F M C  Exploitation 
Contract Status: Completed 
Asscts Required; OL Support 
Organization: AFh4C 
Pcrformance Period: 10/10/93 - 4/10/94 



USAF REDCAP - ART PIPUT 
4 /7 /95  

Q. 1 What is the utilization by system, by test agency for the past 
three years? cont 

& Tiger TDM 
Contract Status: Completed 
Assets Required: OL Suppori 
Organ iza t ion :  
Per formance  Period: 

ARmz 
1o/l - 4/13/94 

REDCAP Nct Enhancements 
Contract Status: Completed - -- ---.-- 

Assets Rcquircd: 
Organ iza t ion :  
Per formancc  Pcriod: 

./d;arloek Test ing -. - -- - 
Contract Status: Complctcd 
Asscts Required: System Contml. OL Suppon. R2. R4. R5, Radar Switch 
Organization: ESDfiockheed  Sanders  
Per formance  Period: 6/13/93 - 10/31n3 

&lirnclcr Wavs Technology 
Contract Status: Completed 
Assets Required: OL Suppon 
Organization: ~ ' m '  
Pcrforrnancc Period: 8/22/93 - 4/3/94 

*@+ ," ) A - 2  Testing - 

. *_ ,+I  Contract Status: Conr pleted 
AsscLs Rcquircd: System Control. Ground C2, OL Suppon. Voice 

Switch. R2. R4,  R5. Radar Switch 
Organ iza t ion :  AFOTEc/sT 
Performance  Period: 9/19/93 - 7/24/94 

Warbreaker  Suppor t  
Contract Status: Completed 
Assets Rcquired: 
Organization: 
Pcrforrnance Period: 10/93 - 12/93 

dapOn$ Systems Test Capabilities 
Contract Status: Cornplcted 
Assets Required: OL Support 
Organ izn f fon :  AFOTEL: 
Perform a a c e  Pcriod: 11/93 - 1/94 

. .- - -. - .- - 
------.-- V d :  

Organ iza t ion :  AFDTC/46TW 

a 
Pcrformancc  Period: 
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Q. 1 What i s  the utilization by system, by test agency for the past 
three years? con t 

TO&M Maintenance 
Contract Status: Completed 
Assets Required: e ; ; d  Software 
Organization:  
Pcrfclrmance Period: 

AFMC Exploita ' 
Contract Statu . 
Assets Required: -- L-.Support 
Organiza l ion-  
~ ~ d s r i o d :  l0/10/93 - 4]10/94 

6" 

REDCAP Net Enhanccmcnts 
Contract Status: Complctcd 
Assets Required: 
Organizat ion:  
Performance Pcriod: 

I'cam Support I1 
Contract Status: Completed 
Asscts  Required: OL Support 
Organizat ion:  AESC 
Performancc Period: 10/11/92 - 11/1/92 

SUAWACS Baseband Upgrade 
Contract Status: Cornplcred 
Assets Required: System Control. SUAWACS 
Organization:  
Performance Period: 

IBM Computer 
Contract Status: Completed 
Assets Required: 
Organizat ion:  
Pcrformancc Pcriod: 

IADS Database Training 
Contract Status: Cornplcted 
Assets  Rcquifcd: 
Organiza l ion:  
Performance Pcriod: 



REDCAP WORKLOAD 
Anticipated Customers 

Firm Customers - 3 
- Generally consistent 

Pending Customers - 3 
- Generally typical 

Future Customers 
- MUCH more ambitious 

I 



REDCAP FUTURE UTILIZATION 
By System 
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\ Q. 2 What is the utilization by aptem,  by test agency 
for the next year? 

This list includcs all items (including completed ones) for GFY 95 and following 
years .  

Precision RTJ Paths 
Contract Status; Complctcd 
Assets Rcquircd: OL Suppon,' 
POC Maj Rick Hale 
Organization: 
Performance Period: 

&rnbat ID Technical Suppon 
Contract Slatus: On contract rhru Apr - 

contract cxtcnsion thru S c p  in work 
Asscts Rcquircd: OL Support ' 
POC Ms Sue Angeil (6 17) 377-6540 
Organization: ESCIWI 
Performance Period: 1/3/94 - 4/30/95 

&AT Modcling k Simulation I 
Contract Status: Ncaring completion 
Assets Rtquircd: System Control. Ground C2. Rcactivc AI. 

Voice Switch'. OL Suppon;.,SCIF Support 
Cap1 Kun Rinkc (505) 846-5328 

Organization: AFOTEclsT 
Pcrformancc Period: 8/26/94 - 4/17/95 

dl 17 QOAR OTdrE Rep 
Contract Status: On Contract 
Assets Required: System Contro1;'Ground C2. Reactive AI. 

Voice Switch. OL Support 
POC. Maj Doug Higgins (9 16) 643-6935 
Organization: SM-ALC/QLA 
Performance Period: 8/23/94 - 4/24/97 

TO&M Managcmcnc 
Contract Status: Ongoing  , 

Assets Required: OL Suppon 
POC 
Organization: TC/- 
Performance Period: -6 
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Q. 2 What is the utilization by system, by tesl agency projected 
for the next year? cont 

TO&M Maintenance 
Contract Status: Ongoing 
Asscts Required: All hardware and software 
POC (904-882-34 10) 
Organizarioe: 
Performance Period: 

F22 Inquiry Support 
Contract Status: Completed 
Assets Required: OL Suppofi 
POC 
Organization: 
Ptrformancc Period: 

&AT Modcling k Simulation I1 
Contract S tatus: Draft SOW d e l y d .  Not currently on cantnct 
Assets Required: s-1. ~ ~ 1 .  

POC Capt Kurt Rinkc (505) 846-5328 
Organization: AFO?EC/ST 
Pcrformancc Pcriod: 1/3 1/95 - 4/24/96 

& d 2  ASCNS Modeling & Simulation 
Conlrac~ Status: Contract award imminent 
Assets Required: OL Suppon, SClF Access 
POC Maj Keith Carter (5 13) 255-9682 
Organization: ASCRSDT 
Performance Period: 5/1/95 - 2/26/96 

mir Force Advanced Distributed Simulation 
Awaiting fundi g 
System C o n r r o & t ~ .  Rcactivc Al. 

v - h, Q-a 
Cap* * o n e d  (50s) 846-6265 DSN 246-6256 
AWC/DET 4 TACCSF - 12/8/95 

4 D S  Planning Support 
Contract Slatus: On contract - cxtension likely 
Assets Rcquircd: OL Suppon 
mi2 Lt Col Homcr Jcffers 
Organization : HQ AFOTEC JADS/J'IF 
Performance Period: 2/15/95 - 4/11/95 
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Q. 2 What  i s  the  utilization by system, by lest agency projected 
for the next year? c o n t  

~ D S  Link Dcvelopmsnt 
Contract Status: F u t u r e  
Assets Rcquired: Syslem Control. Ground C2. Reactive AI. Voice 

Switch. OL Support, Rcmotc Interface 
ZDC: Lt Col Homer Jeffers (505) 846-4203 
Organization: HQ AFOTEC JADS/TTT: 
Pcrformancc Pcriod: 11/1/95 - 6/30/97 - 

d D S  Correlation and Validation 
Contract Status: F u t u r e  
Asscis Required: System Conlrol. Ground- C2. Rcarrtive - A E  Voicc 

Switch, OL Support. Rcmotc Intcrfacc. 
R1 ...Me EW/HFl ... EW-, EWI ... EW3. PEG. 
SUAWACS Sirnutator 

pOC t t  Col Homer Jeffcrs (505)  846-4203 
Organization: HQ AFOTEC IADSIJTF 
Performance Period: 10/1/96 - 6/30/98 

A S  Mission Levcl Arrcssrncnt 
Contract Status: F u t u r e  
Assets Rtquircd: System Control. Ground C2. Rcactivt AI. Voice 

Switch. OL Support. Remotc Interface. 
R1 ...RS. EWMFI ... EW/HF3. EW1 ... EW3. PEG. 
SUAWACS Simulator 

F a 2  tt Col Homer Jcffers (505) 846-4203 
Organization: HQ AFOTEC lADS/JTF 
Performancc Pcriod: 7 -12/30/99 

d Force Advanced Distributed Simulation 
Contract Status: Awaiting funding 
Assets Required: System Control. Ground C2. Rcactivc AI. 

Voicc Switch, OL Support 
Pot. Capt Ron Wicgand (505) 846-6265 DSN 246-6256 
Organization: A W W E T  4 TACCSF 
Performance Period: 1/19/95 - 12/8/95 

Contract Status: F u t u r e  
Assets Rcquircd: Systcm Control. Ground C2, Reactive AI. Voicc 

Switch. OL Support, SUAWACS. RI ... R5. 
EW/HFI ... E W m ,  EWl. ..EW3 

POC: Mr Bob Limcll  (402) 294-1095 ' 
Organization: US STRATCOM/JS/CPC 
Performance Period: 10/1/95 - 4/2/96 
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Q. 2 What is the utilization by system, by tcst agency projected 
for the next year? c o n t  

JIETA 
Contract Status: Study effort on contract. awaiting funding for 

test cffon 
Assers Required: - Systcrn Control. Ground C2. Rcactive AX. Vaicc 

Switch, OL Support. SUAWACS, R1 ... RS. 
EW/HFl ... EW/HF3, EW 1 ... EW3. Remote Interface 

pOC - - - -  Ms Laura Knight (61 9) 553-3969 
Organization: Naval Research & Dcvclopmcnt Center 
Performancc Period: 11/1/95 - 4/30/96 

L d 2  MLAT 111 Pcoetrrtion Analysis---- 
Contract Status: Future 
Assets Rcquircd: System Control. Ground CZ, Rcactivc AI. 

Voicc Switch. OL Suppon. 
R1 ... R5, EWMFI ... EWlHF3, EW I ... EW3, 
Remote Interface. SClF Support 

POCl CapL Kuli Rinkc , (505) 846-5328 
Organization: AFOTEC/ST 
Pcrformancc Period: 2/1/96 - 2/21/97 

p - 1 1 7  U O A R  
Contract Status: On Contract 
Asscts Required: SysaR ~onTtol .  Ground C2. Reactivc AI, 

Vo'iCrS-asiich, OL Suppan. S C P  Suppon. 
... , ... -! ..-LW3 

POC Maj Doug Higgins (9 16) 643-6935 
Orgarlization: SM- ALC/QLA 
Perforrnancc Pcriod: 10/1/96 - 4/28/97 

&22 CNI Tesc 
Contract Status: U n k n o w n  
Assets Required: New Radar Simulator, SCIF 
POC Maj Lhomond Jones(513) 255-1715 cxt  2485 
Organization: ASCNF 
Perform ancc Period: 6/1/97 - 7/31/97 



USAF REDCAP - ART INPUT 
4/ 7/  95 

Q. 2 What i s  the utilization by syslem, by test agency projected 
for the next year? c o n  t 

& F M S  I REDCAP Test P h m  I 
Contract Status: U n k n o w n  
Assets Required: System Control, Ground C2, Rcactivc AX. Voicc 

Switch. OL Support, Rcmott Interfacc, 
RI  ... RS. EWnJF1 ... EW/HW3, EW1 ... EW3, 
SUAWACS 

FOC Maj Lhomond Joots(5 13) 255-17 15 cxt 2485 
-. - Organization: - ASCnF 

Performance Period: 10/21/96 - 10/17/97 

Bascline RCS Test 
Contract Status: U n k n o w n  
Assets Rcquircd: System Control. Ground C2. Reactive AI. Voice 

Switch. 01, Support, Remote Interfacc, 
R l  ... US, EW/HFl ... EW/HW3. EWI..,EW3. 
SUAWACS 

F'OC2 Maj  Lhomond Joncs(513) 255-1715 ext 2485 
Organization: ASCRF 
Pcrformancc Pcriod: 2/12/97 - 10/28/97 

-"iT 

3 d/RZ EC Effectiveness RCS Tcst 
Contract Status: Unknown 
Assets Required: System Control, Ground C2. Reactive AI. Voice 

Switch. OL Suppon. Remote Interface, 
R1 ... R5. EW/HFI ... EW/HW3, EWI ... EW3. 
SUAWACS 

POC Maj Lhomond Jones(5 13) 255- 17 15 cxt 2485 
Organization: ASC/YF 
Ptrformancc Period: 4/1/97 - 10/27/97 

Jm2 F M s m D c m  Test 11 
Contract Status: U n k n o w n  
Assets Rcquircd: System Control, Ground C2, Reactive Al, voice 

Switch. OL Suppon. Remote Interface, 
R1 ... R5, EW/HFI ... EW/HW3, EWI ... EW3, 
SUAWACS 

POC: Maj Lhomond .. Joncs(5 13) 255-1715 ext  2485 
Organization: . ASCRF 
Performance Period: 6/8/98 - 1 1 /27/98 
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DOD ELECTRONIC COMBAT 
TESTING & EVALUATION 

I 

BACKGROUND 
i - EC EQUIPMENT EXPENSIVE, COMPLEX & SOFTWARE 

INTENSIVE FORCE MULTIPLIER 
- MUST TEST AGAINST MULTIPLE THREAT SYSTEMS 

WHICH ARE CONSTANTLY CHANGING 
- THREAT SYSTEMS, SIMULATORS & ACTUAL FOREIGN 

EQUIPMENT, MUST REPRESENT EXPECTED 
ADVERSARY CONFIGURATION 

- ACTUAL IADS & MULTIPLE AAA ENVIRONNIENTS, 
MISSILES & GUNS, TOO EXPENSIVE TO DEPLOY - 
SIMULATION USED 

- OAR TESTING INSTRUMENTATION MUST BE ACCURATE 
ENOUGH TO MEASURE EC CAUSED TRACKING 
ERRORS & MISSILE MISS DISTANCE 

- TESTRESULTSMUSTBEREPEATABLETOASSUREEC 
EFFECTIVENESS 



DOD ELECTRONIC COMBAT 
TESTING & EVALUATION 

BACKGROUND (CONT) 
- QUESTIONABLE EC TESTING RESULTS DELAYED 

DEVELOPMENT, PROCUREMENT & DEPLOYMENT 
)) ALSO RESULTED IN INEFFECTIVE SYSTEM. 

DEPLOYMENTS - ALQ-161 
N CAUSED CONGRESSIONAL CONCERNS DUE TO EC 

SYSTEMS COST vs EFFECTIVENESS 
- RESULTED IN CONGRESSIONAL DIRECTION TO 

DEVELOP REALISTIC EC TEST FACILITIES 
HARDWARE-IN -THE LOOP, MAN-IN-THE- LOOP 
SIMULATORS 

a OARS WITH THREAT SIMULATORS AND ACTUAL 
EQUIPMENT THAT COULD PROVE EC 

- 

EFFECTIVENESS 



DOD ELECTRONIC COMBAT 
TEST & EVALUATION 

BACKGROUND (CONT) 
- CONGRESSIONAL CONCERN DEMONSTRATED AGAIN 

IN 1995 DEFENSE AUTHORIZATION ACT 
)) DIRECTED DOD TO SUBMIT AN EC MASTER PLAN 

TO THE CONGRESS BEFORE CHANGING THE EC 
TEST INFRASTRUCTURE 

- SIMILARLY, SENATE APPROPRIATIONS COMMITTEE FY 
, '95 REPORT 

)) DIRECTED DOD TO PROVIDE A STUDY CLEARLY 
DEMONSTRATING THAT ELECTRONIC LINKING OF 
HARDWARE-IN THE- LOOP EC TEST FACILITIES 
WAS INFEASIBLE BEFORE CONSOLIDATING THESE 
FACILITIES 



DOD ELECTRONIC COMBAT 
TESTING & EVALUATION 

DOD EC TEST CAPABILITY 
- OARS 

)) EGLIN - DT&E, OT&E, TRAINING 
)) CHINA LAKE - OT&E 
a NELLIS - TRAINING, OT&E, LIMITED DT&E 

- ISTFS - HlTL INTEGRATION FACILITIES 
)) EGLIN - PRIMES 
)) PAX RIVER - ACETEF 

- HlTL SIMULATION FACILITIES 
)) REDCAP - AIR DEFENSE PENETRATION 
)) AFEWES - TERMINAL EFFECTS (AAA DEFENSES) 
)) PT MUGU - LIMITED TERMINAL EFFECTS 

- EDWARDS HAS NO EC CAPABILITY 



DOD ELECTRONIC COMBAT 
TEST & EVALUATION 

RECOMMENDATIONS TO BRAC & COSTS 
- CLOSE EMTE, REDCAP & AFEWES 

)) EMTS EQUIPMENT TO NELLIS 
)) REDCAP & AFEWES EQUIPMENT TO EDWARDS 

- AF ESTIMATED COSTS & SAVINGS 
)) EMTE TO NELLIS - ONE TlME COSTS - $6.2m 

SAVINGS $48M 
)) REDCAP TO EDWARDS - ONE TlME COSTS - $1.71\rl 

SAVINGS $11M 
)) AFEWES TO EDWARDS - ONE TlME COSTS - $5.8M 

SAVINGS $5.8M 



DOD ELECTRONIC COMBAT 
TEST & EVALUATION 

RECOMMENDATIONS TO BRAC & COSTS 
- INDEPENDENT* ESTIMATE OF COSTS & SAVINGS 

)) EMTE TO NELLIS - ONE TlME COSTS $16.1M 
SAVINGS - NEG $88M 

)) REDCAP TO EDWARDS - ONE TlME COSTS $13M 
SAVINGS - NEG $9.IM 

)) AFEWES TO EDWARDS - ONE TlME COSTS $100M 
SAVINGS - NEG $92M 

- * REDCAP BY CALSPAN, AFEWES BY LOCKHEED, EMTE 
BY OKALOOSA COUNTY EDC 



DOD ELECTRONIC COMBAT 
TEST & EVALUATION 

RECOMMENDATIONS TO BRAC - 
IMPLICATIONS 
- CAPABILITY LOST - UNREALISTIC AF BUDGET 

ESTIMATE TO RECREATE EMTE, REDCAP & AFEWES IN 
WESTERN US 

- LIMITATIONS IMPOSED 
)) DATA REDUCTION - EDWARDSINELLIS 

CAPABILITIES ARCHAIC 
>> OAR RANGE TlME - REDUCED BY 213 WIO TANKERS 

DUE TO DISTANCE FROM EDWARDS TO NELLIS 
RANGE 

IF TANKERS USED COSTS GO UP 

)> COMPETITION BETWEEN TESTERS & TRAINERS 
FOR NELLIS RANGE TlME 

- BOTTOM LINE - HIGHER COST TO 
TAXPAYERSICUSTOMERS 



DOD ELECTRONIC COMBAT 
TEST & EVALUATION 

RECOMMENDATIONS TO BRAC 
- CIRCUMVENT WILL OF CONGRESS 

) REPORTS & STUDIES CALLED FOR BY CONGRESS 
NOT DELIVERED 

) CONGRESS LOSES OPPORTUNITY TO EVALUATE 
DOD PLAN BEFORE IRREVERSIBLE CHANGES 
MADE TO DOD EC TEST INFRASTRUCTURE 

- SHOULD BE DISAPPROVED AND CONGRESS GIVEN 
THE OPPORTUNITY TO STUDY DOD'S MASTER PLAN 
FOR EC 
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=aLoc~leed 
Fort Worth Company 

6 June 1995 
- - 

Francis A. Cirillo, Jr., PE 
Air Force Twnr Leader 
Defense Base Closure & Reali gnment Com~nissi on 

- -- -- - -- - -- -- 

1700 N. Moore St., Suite 1425 
Arlington, VA 22209 

References: ' (A) 12 May 1995 Memorandum, F. A. Cirillo, Jr., to Maj. Gen. Blume, 
,GIRT, Subject: Request for Information re: M E W  . 

(B) 23 May 1995 Mernorandurn, AFA'E to M/RTR, Subject: Request 
for Information to Support the Base Closure Process 

(C) 25 May 1995 Memorandum, AFIRT to Defense Base Closure &: 
Redignment Commission, Additional COBRA Run. 

@) TRrE infrastructure Executive Agent Board of Directors BoOD 
Study on EC HITLASTF Consolidation, 4 February 1994 

(E) 19May1995Memorandum,D.R.TiptontoL.C.Farrington, 
Subject: Thirteen (13) Issues Concerning Proposed ;UFEWES 
Realignment 

Attachments: (A) Excerpts from f i r  Force BRAC '95 Analysis of T&E 

- - - - -- - - In fps tgc~re ,  'February 1995 
@) MEWES Equipment-Moving Costs Estimate 
(C) Col, Wes Heidenreich presentation, 20 April 1995, Electrorlic 

Combat (EC) Test and Evaluation (T&E) Realignment Proposals 

Speaking for the 100 AFEWES contractor employees at Lockheed Martin Tactical Aircrzft 
Systems (LMTAS) in Fort Worth, we are very appreciative of your Reference (A) request for 
additional information from the Air Force (0) and for the opportunity to review it. Wc hzve 
carefully exanlined the References (B) and (C) responses and would like to bring the foilowing 
points to the attention of the Base Closure and Realignment Commission: 
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1. The AF now admits that their previous quote of $5.8M is only a portion of the totd cost 
of moving the AFEWES. Their new estimatc is $8.937M with n return on investment in 13 years 
(instead o f 7  years) and a net present value in 2015 of a savings of $2.173M instead of $5.8M. 
This is a small step toward reality. Their estimate of $2.SM for MlLCON is far short of the  OM estimated in the BoOD report (Reference 0)). Furthermore, heir cost estimate still does 
not include the necessary cost of documenting the equipments to enable operations and 
maintenance (0&M) by non-LMTAS personnel and training of the new 0 8 M  personnel. The 
facts are that either far more than $8.937M will be spent or only about 10% of AFEWES will be - 
revived after the move. . .- 

-- . -- - 

2. Although the Air Force repeatedly states that AFEWES utilization is low, the facts are 
that the optimization model used by the AF to predict utilization in 2001 indicated that the 
AFEWES usage (in terms of test hours) would be about equal to the sum of the Open Air Range 
(OAR) test usage at all three Air Force OARS combined (Attachment (A)). There is a difference 
between low utilization in terms of percentage of capacity (especially if you define an 
abnormally high capacity) and low utilization ii terms of hours of test conducted. In t e n s  of 
actual usage, the AFEWES is predicted by the Air ~ o i c e ,  to be its most used facility in 2001 for 
the purposes of effectiveness evaluations. Because of this fact, the AF optimization model 
recommended, in every case, that the AFERTS be retained. _ 

3. The Air Force's "certified data" from which its cost estimate for moving the AFEWES 
was made was the certified cost per pound to move the Guided Weapons Evaluation Facility 
(GWEF) across Eglin AFB (see Attachment (B)). There are no "certified" data as to the weight 
of the AFEWES or to si~nilarities between the GWEF and the AFEWES that make such a 
rationale reasonable. However, our estimates for the cost of moving about 50% of AFEWES is 
comparable ($6.5M vs. S5.8M) to their estimate. The difference in our total cost estimate and 
theirs is in the cost of MILCON, documentation, and training. The cost of MlLCON was 
referenced in point 1 above. Our estimate of the cost of documentation and tdning were based 
on knowledge of the existing AFEWES data and the requirements for the XM-1 1 equipments 
which we delivered to the Army and the Have Copper equipments which we delivered to the AF 
at Eglin AFB. Since the AF said the move was to occur in 1998, we used 1998 rates as approved 
by our DPRO for forward pricing. Our quotes are easily verifiable. The AF's plan to "reverse - - --- --- --- - 
engineer" the documentation is a-fa-more expensive and time consuming, process; especially - - -- 

when the AF plans to replace I00 people who have in excess of 1500 years of AFEWES 
experience with far fewer. untrained people with no simulation experience. 
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4. LMTAS agrees that some of the AFEWES sinlulations have not been used for several 
years and that cost savings can be achieved by reducing infrastructure and operations support. 
However, maintaining a capability for all AFEWES simulations has been a contractual 
require~nent. By modifying the O&M contract to delete the requirement to support these seldom 
used simulations, comparable savings could be realized by reducing AFEWES infrasaucture and 
operations support at Air Force Plant No. 4 without the unnecessary expense in dollars and lost 

. T&E capability associated with facility relocation. 

5 .  The AF claim that i t  will achieve savings by having the AFEWES collocated with an 
installed systems test capabi1It)land integration laboratory is wishful thinking. The AFEWES is 

on the same campus (AF Plant 4) with an installed system facility and integration 
laboratory but there is no cost savings because there is no common denominator for reduction, 

6 .  The claim that the cost of AFEWES is too high for the workload supported is totally 
subjective and devoid of any factual justification. The average contingency liability expenditure 
over the last I0 years is about $300K per year, which is a fraction of the total potential liability. 

7. The statement that ucornpcbtion within the Air Force does not exist for relocated assets7' 
is curious. The fact is that the AFEWES is being split up and the infrared (IR) portion is to be 
sent to Eglin AFB in Florida according to a presentation to the BRAC on 20 April 1995 at Edin 
AFB (see Attachment (C)). Putting the fiF and IR portions on opposite sides of the continent is 
a large step away from satisfying the need for multi-spectral integrated systems testing as needed 
on the F-22 and other future aircraft. 

8. The Air Force admits in the next-to-last paragraph of Reference (El) that it does not 
understand the AFEWES situation. This despite the presence of a five-Per& Air Force office, 
headed by a Lt. Colonel, on site, fully capable of answering such questions if asked. The 
approxlmateiy 100 jobs are clearly defined-iXindividuir1 names identifiable. The analogy to 
Eglin is clearer if the AF corrects its facts. ~ h k  100 MEWES jobs include both upgrade and 
O&M work. The AFE"MES has 39 simulations, not 20. The current number of contractor and 
government personnel associated with EW testing on ?he EMTE at Eglin is between 150 and 200, 
not 10-60. In _additjon, because the AFEWES ---- is a simulation, not flight test facility, there is 

- - - - - - - - -- 
much test preparation work that is not associated with radar setup on a range. 

Clearly the AF has not done a thorough job of analyzing the cost of moving the MEWS nor the 
impact on testing that such a move will create. I believe this will be made clear to the BRAC if it 
will request that the AJ? answer the q~estions previously submitted (Reference (E)) and provide 
the following which they claim to have: 
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1. The data which identifies who the AFEWES customers (including international) are, when 
and what they plan to test, and the impact on their test plans of moving tile AFEWES. This 
must exist as they say they "considered all utilization by test customers (including international 
utilization)" and "AFEWES customer iinpacts are being strongly considered in our process" and 
"most of the testing conducted at AFEWES can be done elsewhere." 

2. ~dentification of the "elsewhere" that "most of the testing conducted at MEWE$ can be - .  - 
done." This "elsewhere" must be capable of doing simultaneous integrated RF and IF - 

effectiveness testing on equipment not yet capable of being installed on an aircraft since the 
-- - 

AFEWES niche is to provide a measure of countermeasures effectiveness in  the early stages of 
development where changes to the system under test can be accomplished economically. 

My staff and I are also available to answer additional questions if necessary. Your time in 
reading this response and in assuring a cost effective test process is greatly appreciated. 

Manager, EC Programs 
.LMTAS 
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This chart is similar to the previous one except that, here, workload (in 
terms'of test houdyear projected for the year 2001) is shown in place of 
capacity. Figures on this chart are dircctly related to the quantity of electronic 
combat T&E work being accomplished at each facility today. Comparing this 
chart to the previous one allows determination of where and how much excess 

. ... . , , . -  capaatyexists, andin,which te_s,t facility categories, . . - , , . . . ---. 

Page 7 
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The optimization model was run six times, each for a different objective 
finction. Objective fi~nctions are described in detail in the JCSG analysis plen, 
and are discussed in the main body of this report 

r 

In ternls of activities, the rnodel output was basically identical under five of 
the six objective functions. The "summary" column summarizes the model's - - - - - -- -- - - 
output, ~Tiih-bbasiGll)-iii3ZZES that (cbnsiaeXng-EC T&E fuiiciiorial-vali~e;-- - - - ---- -.-- .- 

capacities and workload) DoD can best be sewed by realigning all Electronic 
Combat test workload from NAWC China Lske and AFDTC REDCAP. 
Unfortunately, NAWC China Lake was designated a core T&E activity by the 
JCSG, eliminating all facilities located thereon From realignment consideration 
by the JCSG working group. Realignment of AFDTC REDCAP (along with 
two other EC test activities) was considered by the JCSG working group, and 
will be described in greater detail in following charts. 

7 
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DEPARTMENT OF THE AIR FORCE 
HEADQUARTERS UNITED STATES AIR FORCE 

WASHINGTON, DC 

HQ USAF/RT 
1670 Air Force Pentagon 
Washington, DC 20330-1 670 - -- .- -- 

Defense Base Closure and Realignment Commission 
1700 North Moore Street, Suite 1425 
Arlington, BA 22209 --- - -- - -- -- 

Dear Mr. Cirillo 

This is to provide you an additional COBRA run based on site survey information for the 
Air Force Electronic Warfare Evaluation Simulator (AFEWES) Facility. 

We trust this information is useful for your analysis. - 

Sincerely 

Special Assistant to the Chief of Staff 
for Base Realignment and Transition 

Attachments: 
1. AFEWES COBRA 
2. Electronic Copy 





COBRA REALIGNMENT SUWARY (COBRA v5.08) - Page 212 
Data As Of 10:32 05/02/95, Report  Created 10:02 05/19/1995 

Department : USAF 
Opt ion  Package : TE-2 (EC) - Edwards 
Scenar io F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std  F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

Costs (%K) Constant D o l l a r s  
1996 1997 - - - -  ---. 

M i  lCon 0 2.100 
Person 0 0 
Overhd 2 1 
Movi ng 0 0 
M i s s i o  0 0 
Other 0 0 

T OTAL 2 2,101 7.476 642 642 642 

Savings ($K) Constant 

- - - - . - - 
1996 - - - -  

Mi lCon 0 
Person 0 
Overhd 0 
Mov i ng 0 
Mi s s i  o 0 
a t h e r .  -- - 0 

00 1 l a r s  
1997 - - - -  

0 
0 
0 
0 
0 
0 

TOTAL 0 0 1,330 1 ,4,34 1,434 1.434 

T o t a l  - - - - -  
2,100 

90 

Tota 1 --.-- 
0 

787 
41 
3 

4,800 
0 

Beyond .--... 
0 
18 
54 
0 

570 
0 

Beyond - - - - - - 
0 

222 
11 
0 

1,200 
0 



NET PRESENT VALUES REPORT (COBRA v5.08) 
Data As O f  10:32 05/02195, Report Created 10:02 05/19/1995 

Department : USAF 
Option Package : TE-2 (EC)  - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUOT\OEPOTFIN.SFF 

Year .--- 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
201 0 
201 1 
201 2 
201 3 
201 4 
201 5 

cost ($) - - - - - - -  
2,120 

2,101,590 
6.145.402 
-791,444 
-791,444 
-791.444 
-791,444 
-791,444 
-791,444 
-791,444 
-791,444 
-791,444 
-791,444 
-791,444 
-791.444 
-791.444 
-791,444 
-791.444 
-791,444 
-791.444 

Adjusted Cost($) ----..------.-.- 
2,091 

2,017,787 
5,742,430 
-719,754 
-700,490 
-681,742 
-663,496 
-645,738 
-628,456 
-61 1 ,636 
-595,266 
-579.334 
-563,829 
-548,739 
-534.052 
-519,759 
-505,848 
-492,310 
-479.133 
-466.310 



TOTAL ONE-TIME COST REPORT (COBRA ~ 5 . 0 8 )  
Data As Of 10:32 05102195, Report Created 10:02 05/19/1995 

Department : USAF 
Opt ion Package : TE-2 (EC) - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

( A l l  values i n  D o l l a r s )  

Category 

Const ruc t ion  
M i l i t a r y  Const ruc t ion  
Family Housing Const ruc t ion  
I n fo rma t i on  Management Account 
Land Purchases 

T o t a l  - Const ruc t ion  

Personne 1 
C i v i  l i a n  RIF 
C i v i  l i a n  E a r l y  Ret i rement 

. C i v i  l i a n  New H i r e s  
E l im ina ted  Mi l i t a r y  PCS 
Unemployment 

T o t a l  - Personnel 

Overhead 
Program Planning Support 
Mothba l l  1 Shutdown 

T o t a l  - Overhead 

Movi ng 
C i v i  l i a n  hioving 
C i v i  l i a n  PPS 
M i l i t a r y  Moving 
F r e i g h t  
One-Time Moving Costs 

T o t a l  - Moving 

Other 
HAP / RSE 
Environmental  M i t i g a t i o n  Costs 
One-Time Unique Costs 

T o t a l  - Other -.---------------------.-----------.--.----- 
Tota 1 One-Time Costs 

Cost - - - -  Sub-Total  --.----.. 

One-Time Savings 
M i l i t a r y  Const ruc t ion  Cost Avoidances 
Fami ly  Housing Cost Avoidances 
Mi li t a r y  Moving 
Land Sales 
One-Time Moving Savings 
Environmental  M i t i g a t i o n  Savings 
One-Time Unique Savings _______--_------------------------.------------------------------------------- 

T o t a l  One-Time Savings 3,140 .------..-.---.----.-..---.----------------.-----.-~-----------~-.-~--~.----~. 
T o t a l  Net One-Time Costs 8,933,957 



TOTAL MILITARY CONSTRUCTION ASSETS (COBRA v5.08) 
Data As Of 10:32 05/02/95,  Report Created 10:02 05/19/1995 

Department : USAF 
Option Package : TE-2 (EC) - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

ALL Costs i n  $K 
T o t a l  I MA Land Cost T o t a l  

Base Name Mi lCon Cost Purch Avoid Cost -------.. 
EDWARDS 
EGLIN --------.-------.-------------------.--------------..--------------------.---- 
Tota ls :  2,100 0 0 0 2,100 



PERSONNEL SUWRY REPORT (COBRA v5.08) 
Data As Of 10:32 05/02/95, Report Created 10:02 05/1B/lB95 

Department : USAF 
Option Package : TE-2 (EC) - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std Fc t rs  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

PERSONNEL SUMMARY FOR: EDWARDS, CA 

BASE POPULATION (FY 1996. Pr io r  t o  BRAC Action): 
O f f i c e r s  En l i s ted  Students C iv i  l ians .--------- .---.----- -.---.---- ---------. 

728 3,754 0 3,876 

PERSONNEL REALIGNMENTS: 
From Base: EGLIN, FL 

1996 1997 1998 1999 2000 2001 Tota l  - - - -  -..- - - - -  . - - - -  - - - -  -.-- - - - - -  
O f f i ce rs  0 0 2 0 0 0 2 
Enl i s ted  0 0 0 0 0 0 0 
Students 0 0 0 0 0 0 0 

0 0 0 
-- 

C iv i  l i ans  0 0 0- - 0 
TOTAL 0 0 2 0 0 0 2 

TOTAL PERSONNEL REALIGNMENTS ( I n t o  EDWARDS, CA): 
1996 1997 1998 1999 2000 2001 Tota l  --  - - -. --.. -.-- - - - -  - - - -  - - - -  - - - - -  

O f f i c e r s  0 0 2 0 0 -- -3 
- 2 

En l i s t e d  0 0 0 0 0 0 0 
Students 0 0 0 0 0 0 0 
C i v i l i a n s  0 0 0 0 0 0 0 
TOTAL 0 0 2 0 0 0 2 

BASE POPULATION (Af ter  BRAC Action): 
O f f  i cars En l i s ted  Students C iv i  l i ans  
- - - - - - - - * -  - - - - - - - - - -  - - - - - - - - - -  ------.-.- 

730 3.754 0 - 3,876 

PERSONNEL SUMMARY FOR: EGLIN. FL 

BASE POPULATION (FY 1996, Pr io r  t o  BRAC Action): 
O f f i c e r s  En l i s ted  Students C iv i  l i ans  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

1,428 6,087 0 4,041 

PERSONNEL REALIGNMENTS: 
To Base: EDWARDS, CA 

1996 1997 1998 1999 2000 2001 Tota l  - - - -  - - - -  - - -. - - - - .--- - - - -  - - - - -  
O f f i c e r s  0 0 2 0 0 0 2 
En l i s t e d  0 0 0 0 0 0 0 
Students 0 0 0 0 0 0 0 
Civ i  l i ans  0 0 0 0 0 0 0 
TOTAL 0 0 2 0 0 0 2 

TOTAL PERSONNEL REALIGNMENTS (Out o f  
1996 1997 
.--* - - - - 

O f f i c e r s  0 0 
Enl i s ted  0 0 
Students 0 0 
C i v i l i a n s  0 0 
TOTAL 0 0 

EGLIN, 
1998 

FL) : 
1999 2000 2001 Tota l  

SCENARIO POSITION CHANGES: 
1996 1997 1998 1999 2000 2001 Tota l  - - - -  ---. - - - -  - - - - -.-- - - - -  - - - - -  

O f f i ce rs  0 0 - 2 0 0 0 - 2 
En l i s t e d  0 0 0 0 0 0 0 
Civ i  l i a n s  0 0 - 1 0 0 0 - 1 
TOTAL 0 0 -3 0 0 0 - 3 



PERSONNEL SUMURY REPORT (COBRA ~ 5 . 0 8 )  - Page 2 
Data As Of 10:32 05102185, Report Created 10:02 0511811095 

Department : USAF 
Option Package : TE-2 (EC) - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUOT\DEPOTFIN.SFF 

BASE POPULATION ( A f t e r  BRAC Act ion) :  
O f f i c e r s  E n l i s t e d  Students C i v i  l ions -.*..--.-- .------.-- -..----*-- ----.----- 

1,424 6,087 0 4,040 



TOTAL PERSONNEL IMPACT REPORT (COBRA ~5.08) 
Data As Of 10:32 05/02/95. Report Crested 10:02 05/19/1995 

Department : USAF 
Opt ion Package : T E - 2  (EC) - Edwards 
Scenar io F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUOT\OEPOTFIN.SFF 

Rate .--- 
CIVILIAN POSITIONS REALIGNING OUT 

E a r l y  Ret i rement* 10.00% 
Regular Ret i rement* 5.00% 
C i v i  l i a n  Turnovera 15.00% 
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  Avai l a b l e  

CIVILIAN POSITIONS ELIMINATED 
E a r l y  Retirement 10.00% 
Regular Retirement 5.00% 
C i v i  l i a n  Turnover 15.00% 

. C ivs  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) 

Tota 1 -.--- 
0  
0  
0  
0  
0  
0  
0  

-CIVILIAN POSITIONS REALIGNING I N  0 0 0 0 0 0  0  
C i v i l i a n s  Moving 0 0 0 0 0 0  0  
New C i v i  l i a n s  H i r e d  0 0 0 0 0 0  0  
Other C i v i l i a n  Add i t i ons  0 0 0 0 0 0  0  

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 0 0 0 0  0  
TOTAL CIVILIAN RIFS 0 0 0 0 0 0  0  
TOTAL CIVILIAN PRIORITY PLACEMENTS# 0  0  1 0  0  0  1 
TOTAL CIVILIAN NEW HIRES 0 0 0 0 0 0  0  

E a r l y  Retirements. Regular Retirements. C i v i l i a n  Turnover. and C i v i l i a n s  Not 
W i  lling t o  Move a r e  not a p p l i c a b l e  f o r  moves under f i f t y  mi 10s. 

+ 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) v a r i e s  f rom 
base t o  base. 

# Not 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 i s  50.00% 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA ~ 5 . 0 8 )  - page 115 
Data As Of 10:32 05/02/95, Report Created 10:02 05/19/1995 

Department : USAF 
Opt ion Package : TE-2 (EC) - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

ONE - T IME COSTS .--.- ( $ K ) - - - - -  
CONSTRUCTION 

MILCON 
Fam Housing 
Land Purch 

om 
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 i c l es  
D r i v i n g  

Unemp loyment 
OTHER 

Program P lan  
Shutdown 
New H i r e  
1 -Time Move 

MIL PERSONNEL 
MIL MOVING 

Per Diem 
POV Mi  l e s  
HHG 
Mi sc  

OTHER 
E l i m  PCS 

OTHER 
HAP / RSE 
Environmenta 1 
I n f o  Manage 
1-Time Other 

TOTAL ONE-TIME 

Tota 1 . . - -. 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 213 
Data As Of 10:32 05/02/95. Report Created 10:02 0511S11995 

Department : USAF 
Opt ion  Package : TE-2 (EC) - Edwards 
Scenar io F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std  F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUDT\OEPOTFIN.SFF 

RECURRINGCOSTS - - - - -  ( $ K ) - - - - -  

FAM HOUSE OPS 
ow 

RPMA 
00s 
Unique Operat 
Civ Sa lary  
CHAMPUS 
Caretaker 

MIL PERSONNEL 
O f f  Sa lary  
E n l  Sa lary  
House A1 Low 

OTHER 
Miss ion 
Misc Recur 
Unique Other 

TOTAL RECUR 

T o t a l  -.--- 
0 

Beyond ----.- 
0 

TOTAL COST 2 2,101 7,476 642 642 642 

ONE-TIME SAVES ---.- ( $ K ) - - - - -  
CONSTRUCTION 
MILCON 
Fam Housing 

om 
1-Time Move 

MIL PERSONNEL 
Mi 1 Moving 

OTHER 
Land Sales 
Environmental  
1-Time Other 

TOTAL ONE-TIME 

Tota 1 ----. 

RECURRINGSAVES 
- - - - - ( $ K ) - - - - -  
FAM HOUSE OPS 
o w  

RPMA 
BOS 
Unique Operat 
C iv  Sa la ry  
CHAMPUS 

MIL PERSONNEL 
O f f  Sa lary  
En1 Sa lary  
House A1 Low 

OTHER 
Procurement 
Miss ion 
Misc Recur 
Unique Other 

TOTAL RECUR 

Beyond -----. 
0 

TOTAL SAVINGS 0 0 1,330 1.434 1,434 1,434 



TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Pa00 313 
Data As Of 10:32 05/02/95, Report Created 10:02 05/19/1995 

Department : USAF 
Opt ion Package : TE-2 (EC) - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUOT\OEPOTFIN.SFF 

Tota 1 . - -. - ONE-TIME NET 
- - - - -  ($K)----- 
CONSTRUCTION 
MI LCON 
Fam Housing 

o m  
Civ R e t i r l R I F  
Civ Moving 
Other 

MIL PERSONNEL 
M i l  Moving 

OTHER 
HAP / RSE 
Envi ronmenta 1 

. I n f o  Manage 
1-Time Other 
Land 

TOTAL ONE-TIME 

RECURRING NET 
-----($K)----- 
FAM HOUSE OPS 
om 

RPU4 
BOS 
Unique Operat 
Caretaker 
Civ Sa la ry  

CHAMPUS 
MIL PERSONNEL 

Mi L Sa Lary 
House A 1 low 

OTHER 
Procurement 
Miss ion 
Misc Recur . 
Unique Other 

TOTAL RECUR 

TOTAL NET COST 2 2,101 6,145 -791 



PERSONNEL, SF. RPMA, AND BOS DELTAS (COBRA v5.08) 
Data AS Of 10:32 05/02/95, Report Created 10:02 05/19/1995 

Department : USAF 
Opt ion Package : TE-2 (EC) - Edwards 
Scenar io F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

Base - -. - 
EDWARDS 
EGLIN 

Base .--- 
EDWARDS 
EGLIN 

Personne 1 
Change %Change 

SF 
Change XChange Chg/Per 

RPMA($) BOS($) 
Change %Change ChglPer Change Xchange Chg/Per .----- - - - - - - -  --.---- - - - - - -  ---.--- - - - - - - -  
47,878 0% 23,939 6,444 OX 3,222 

0 OX - 0 -11,525 OX 2,305 

RPMABOS($) 
Base Change %Change Chg/Per - - - -  ----.- .------ ----.-- - -- - - - - - - 

EDWARDS 54,322 OX 27,161 
EGLIN -1 1.525 0% 2,305 



RPUAIBOS CHANGE REPORT (COBRA v5.08) 
Data AS Of 10:32 05/02/95,  Report Created 10:02 05119/!995 

Department : USAF 
Option Package : TE-2 (EC) - Edwards 
Scenario F i t s  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUOT\DEPOTFIN.SFF 

Net Change($K) 
* - - - - - - - - - - - . -  

RPMA Change 
BOS Change 
Housing Change ------------..-- 
TOTAL CHANGES 

2001 T o t a l  Beyond --.. ---.- -.---- 
48 191 48 
- 5  -16 - 5  
0 0 0 

- - - - - - - - - - - - - - - - * . - - - . -  

43 176 43 



INPUT DATA REPORT (COBRA v5.08) 
Data As O f  10:32 05/02/95. Report Created 10:02 05/19/1995 

Department : USAF 
Option Package : TE-2 (EC) - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std Fc t rs  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

INPUT SCREEN ONE - GENERAL SCENARIO INFORMATION 

Model Year One : FY 1996 

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

Base Name -.------. 
EDWARDS, CA 
EGLIN, FL 

Strategy: .-------. 
Rea lignment 
Rea lignment 

Summary: -.------ 
Realigns AFEWES from AFDTC (Ft Worth) t o  AFFTC Edwards 

INPUT SCREEN TWO - DISTANCE TABLE 

From Base: To Base: ---------. 
EDWARDS, CA 

-- . 

-.------ 
EGLIN, FL 

INPUT SCREEN THREE - MOVEMENT TABLE 

Transfers from EGLIN, FL t o  EDWARDS, CA 

Distance: - - - - - - - - -  
2,092 m i  

--.- 
Of f i ce r  Posit ions: 0 
En l i s ted  Posit ions: 0 
C i v i l i a n  Posi t ions:  0 
Student Posit ions: 0 
Missn Eqpt (tons): 0 
Suppt Eqpt ( tons):  0 
M i  l i t a r y  L igh t  Vehicles: 0 
Heavy/Specia 1 Vehic les: 0 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: EDWARDS, CA 

Tota 1 Of f i ce r  Employees: 
To ta l  En l i s ted  Employees: 
To ta l  Student Employees: 
Tota l  C iv i  l i a n  Employees: 
Mi 1 Fami l i e s  L iv ing  On Base: 
C iv i  l i ans  Not W i  1 l i n g  To Move: 
Of f i ce r  Housing Un i ts  Ava i l :  
En l i s ted  Housing Un i ts  Avai 1: 
Tota l  Base Faci li ties(KSF): 
O f f i ce r  VHA (%/Month): 
En l i s ted  VHA ($/Month): 
Per Diem Rate ($/Day): 
Fre ight  Cost ($/Ton/Mile): 

RPMA Non-Payroll ($K/Year): 
Communications (%K/Year): 
BOS Non-Payroll ($K/Year): 
BOS Payro l l  (SKIYear): 
Fami l y  Housing ($K/Year) : 
Area Cost Factor: 
CHAMPUS In-Pat (%/V is 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 forpat ion:  



INPUT DATA REPORT (COBRA ~ 5 . 0 8 )  - Page 2 
Data As Of 10:32 05/02/95, Report C r a t e d  10:02 05/19/1995 

Department : USAF 
Opt ion  Package : TE-2 (EC) - Edwards 
Scenar io F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUOT\OEPOTFIN.SFF 

INPUT SCREEN FOUR - STATIC BASE INFORMATION 

Name: EGLIN. FL 

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: 
M 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  Avai 1: 
T o t a l  Base Fac i  l i t i es (KSF) :  
O f f i c e r  VHA ($/Month): 
En l i s t e d  VHA ($/Month): 
Per Diem Rate ($/Day): 
F r e i g h t  Cost ($/Ton/Mile): 

RPMA Non-Payro l l  ($K/Year): 
Communications (CKIYear): 
BOS Non-Payro l l  ($K/Year): 
BOS P a y r o l l  ($K/Year): 
Family Housing ($KIYear): 
Area Cost Factor :  
CHAMPUS In -Pa 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: 

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION 

Homeowner Assistance Program: 
Unique A c t i v i t y  I n fo rma t i on :  

Name: EDWARDS, CA 
1996 --.- 

I-T ime Unique Cost ($K): 0 
1-Time Unique Save ($K): 0 
1-Time Moving Cost (SK): 0 
1-Time Moving Save ($K): 0 
Env Non-MilCon Reqd(8K): 0 
A c t i v  M iss ion  Cost (BK): 0 
A c t i v  M iss ion  Save (SK): 0 
Misc Recur r ing  Cost($K): 0 
Misc Recur r ing  Save($K) : 0 
Land (+Buy/-SaLes) (SK): 0 
Cons t ruc t i on  Schedule(%): 0% 
Shutdown Schedule (X): 0% 
Mi [Con Cost Avoidnc($K) : 0 
Fam Housing Avoidnc(8K): 0 
Procurement Avoidnc($K): 0 
CHAMPUS I n - P a t i e n t s l Y r :  0 
CHAMPUS Out -Pat ien ts /Yr :  0 
Fac i  1 ShutDown(KSF) : 0 

Name: EGLIN, FL 
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(8K): 0 
A c t i v  Miss ion Cost ($K): 0 
A c t i v  Miss ion Save ($K): 0 
Misc Recur r ing  Cost($K): 0 
Mlsc Recur r ing  Save(Ek) : 0 
Land (+Buy/-Sales) ($K) : 0 
Const ruc t ion  Schedule(%): 0% 
Shutdown Schedule (X): 0% 
Mi lCon Cost Avoidnc($K): 0 
Fam Housing Avoidnc($K): 0 
Procurement Avoidnc($K): 0 
CHAMPUS I n - P a t i e n t s I Y r :  0 
CHAMPUS Ou t -Pa t i en t s tY r :  0 
F a c i l  ShutOown(KSF): 0 

1997 1998 1999 2000 - - - -  ---. - - - -  -. . - 
0 0 .  0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 570 570 570 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0% 0% 0% 0% 
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 ShutOown: 

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 ly  Housing ShutOown: 



INPUT DATA REPORT (COBRA v5.08) - Page 3 
Data As Of 10:32 05/02/95, Report Created 10:02 05/19/1995 

Department : USAF 
Opt ion  Package : TE-2 (EC) - Edwards 
Scenar io F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std F c t r s  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION 

Name: EGLIN, FL 
1996 1997 1998 --.- - - - -  - - - - 

O f f  Force S t ruc  Change: 0 0 0 
En1 Force S t ruc  Change: 0 0 0 
Civ Force St ruc  Change: 0 0 0 
Stu  Force St ruc  Change: 0 0 0 
O f f  Scenar io Change: 0 0 - 2 
En 1 Scenar io Change: 0 0 0 
Civ Scenar io Change: 0 0 - 1 
O f f  Change(No Sa l  Save): 0 0 0 
En1 Change(No Sa l  Save): 0 0 0 
Civ Change(No Sa l  Save): 0 0 0 
Caretakers - M i l i t a r y :  0 0 0 
Caretakers - C i v i l i a n :  0 0 0 

INPUT SCREEN SEVEN - BASE MILITARY CONSTRUCTION INFORMATION 

Name: EDWARDS. CA 

D e s c r i p t i o n  Categ New Mi lCon Rehab Mi [Con Tots  1 Cost ($K) -..-----.--- - - - - -  ---..----- - - - - - - - - - - - -  - - - - - - - - - - - - - -  
Anechoic Lab OTHER 10,050 0 2.100 
Addla l t e r  BAF 

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 lCon: 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($/Year): 36.148.00 
En1 BAQ w i t h  Dependents($): 5,162.00 
Avg Unemploy Cost(%/Week): 174.00 
Unemployment E l i g i b i  li ty(Weeks): 18 
C i v i l i a n  Salary($/Year) :  46,642.00 
C i v i  l i a n  Turnover Rate: 15.00% 
C i v i  Lian E a r l y  R e t i r e  Rate: 10.00% 
C i v i  l i a n  Regular R e t i r e  Rate: 5.00% 
C i v i  l i a n  RIF Pay Factor :  39.00% 
SF F i  l e  Desc: F i n a l  Fac to rs  

STANDARD FACTORS SCREEN TWO - FACILITIES 

RPMA B u i l d i n g  SF Cost Index: 0.93 
BOS Index (RPMA vs popu la t ion) :  0.54 

( I nd i ces  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 Fami ly  Quarters(SF): 1,320.00 
APPDET.RPT I n f l a t i o n  Rates: 
1996: 0.00% 1997: 2.90% 1998: 3.00% 

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 Serv ice :  60.00% 
PPS Ac t i ons  I n v o l v i n g  PCS: 50.00% 
C i v i l i a n  PGS Costs ($): 28,800.00 
C i v i l i a n  New H i r e  Cost($): 4,000.00 
Nat Median Home Price($):  114,600.00 
Home Sale Reimburse Rate: 10.00% 
Max Home Sale Reimburs($): 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: 64.00% 
HAP Home Value Reimburse Rate: 22.90% 
HAP Homeowner Rece iv ing  Rate: 5.00% 
RSE Home Value Reimburse Rate: 0.00% 
RSE Homeowner Rece iv ing  Rate: 0.00% 

Rehab vs. New M i  \Con Cost: 
I n f o  Management Account: 
MilCon Design Rate: 
MilCon SIOH Rate: 
Mi lCon Contingency P lan  Rate: 
MilCon S i t e  P repa ra t i on  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 v5.08) - Page 4 

Data AS Of 10:32 05/02/95. Report Created 10:02 05/19/1995 

Departrent : USAF 
Option Package : TE-2 (EC) - Edwards 
Scenario F i l e  : C:\COBRA\REPORT95\COM-AUDT\SS-AFEWS.CBR 
Std Fc t rs  F i l e  : C:\COBRA\REPORT95\COM-AUDT\DEPOTFIN.SFF 

STANDARD FACTORS SCREEN THREE - TRANSPORTATION 

Material/Assigned Person(Lb): 710 
HHG Per Of f  Family (Lb): 14,500.00 
HHG Per En1 Fami l y  (Lb): 9,000.00 
HHG Per M i l  Single (Lb): 6,400.00 
HHG Per C i v i l i a n  (Lb): 18,000.00 
Tota l  HHG Cost ($/100Lb): 35 .00 
A i r  Transport ($/Pass Mi le) :  0.20 
Misc Exp ($/Direct Employ): 700.00 

STANDARD FACTORS SCREEN FOUR - MILITARY ( 

Category 

Hor izonta l  
Waterfront 
A i r  Operations 
Operational 
Administrat ive 
Schoo 1 Bui l d i  ngs 
Maintenance Shops 
Bachelor Quarters 
Fami l y  Quarters 
Covered Storage 
Dining Faci l i t i e s  
Recreation F a c i l i t i e s  
Communications F a c i l  
Shipyard Maintenance 
ROT & E F a c i l i t i e s  
POL Storage 
Ammunition Storage 
Medical Faci li t i e s  
Envi ronmenta 1 

Equip Pack & Crate($/Ton): 284.00 
Mi 1 L igh t  Vehicle($lMi le):  0.43 
Heavy/Spec Vehicle(S1Mi 10): 1.40 
POV Reimbursement($/Mile): 0.18 
Avg M i  1 Tour Length (Years): 4.10 
Routine PCS($/PerslTour): 6,437.00 
One-Time O f f  PCS Cost($): 9,142.00 
One-Time En1 PCS Cost($): 5,761.00 

>ONSTRUCTION 

Category .-.----- 
other (SF) 
Opt iona lCa tegoryB ( ) 
Optional Category C ( ) 
Opt ionalCategoryD ( ) 
Optional Category E ( ) 
Optional Category F ( ) 
Opt ionalCategoryG ( ) 
Optional Category H ( ) 
O p t i o n a l C a t e g o r y I  ( ) 
Optional Category J ( ) 
Optional Category K ( ) 
Opt ionaLCategoryL ( ) 
Optional Category M ( ) 
Optional Category N ( ) 
Opt ional  Category 0 ( ) 
Optional Category P ( ) 
Optional Category Q ( ) 
Optional Category R ( ) 
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'EDCAP REALIGN (CALSPAN VERSION1 IN 5000's 1995 1996 1997 1998 1999 
..................-...--............ .------------------------------------- 

IIJ I'LAYS -8230 -430 -430 -430 -430 

'OST REDUCTIONS 900 900 900 900 900 

NCREMENTAL VOLUME 0 0 0 0 0 

IEPRECIATION EXP 0 0 0 0 0 
..-----------.-.......-.----.----... 

GROSS INCOME -7330 470 470 470 470 

.ESS: TAXES 

NET INCOME FROM PROJECT 
I 

'LUS: DEPRECIATION 

NCREMENTAL INVESTMENT 
CAPITAL 
WORKING CAPITAL 

UJNUAL CASH FLOW 

IUMULATIVE CASH FLOW 

I0 I 
'AYBACK 
)CRR 

1.0% 

16.6 YEARS 
NEG 

iCQUISITION OUTLAYS 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

>ACK/SHIP/INSTALL & MAKE OPERATIONAL 6500 

lESTORE EXISTING REDCAP FACILITY 1300 

'LECTRICITY/VENWR MAINT & MATL 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 

TOTAL 8230 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 430 

IEPRECIATION 
.------------- 

IACRS 

SAVINGS 
......----------------------- 

70ST REDUCTIONS 



I 

'ERIOD 
. . . . . . . 

1 

2 

3 

: 4 

5 
6 

7 

8 
9 

! 10 

11 

12 

13 

14 

15 

, 16 

17 

18 

19 
2 0 

21 

2 2 

2 3 

:oTu 

ANNUAL 
CASH FLOW 
(IN SOOO'S) 
- - - - - - - - -  - -  

-7330 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

470 

DISCOUNTED RATE OF RETURN -REDCAP REALIGNMENT ICALSPAN VERSION) IN S000'S 



YE=IS TO BREAKEVEN 
CASH FLOW 3.6% 

-7330 1.000 

470 0.933 

470 0.900 

470 0.869 

470 0.839 

470 0.810 

470 0.781 

470 0.754 

470 0.728 

470 0.703 

470 0.678 

470 0.655 

470 0.632 

470 0.610 

470 0.589 

470 0.568 

470 0.549 

470 0.530 

470 0.511 

470 0.493 

470 0.476 

470 0.460 

470 0.444 

470 0.428 

470 0.413 

470 0.399 

0.385 



PERIOD 
. - - - - - - - 

1 

2 

3 

4 

5 

6 
7 

B 
9 

10 

11 

12 

13 
14 

15 

16 
17 

18 

19 

2 0 

21 

2 2 

2 3 

RNPiIlAL DISCOUNTED RATE OF RETURN -REDCAP REA1,lCNMENT (CALSPNI VERSION) IN SOOO'S 

CASH FLOW 

(IN SOOO'S) 4.02 5 % 10% 201 301 401 501 60% 701 
-...----- - - - - - - - - - - - - - - - -  

-7330 -7330 -7330 -7330 -7330 -7330 -7330 -7330 -7330 -7330 

470 437 447 427 392 361 336 313 2 94 276 

470 420 426 388 326 278 240 209 184 163 

470 404 406 353 272 214 171 139 115 96 

470 388 387 321 227 165 122 93 7 2 56 

470 373 368 292 189 126 8 7 62 4 5 3 3 

470 359 351 265 157 97 63 4 1 2 8 19 

470 345 334 241 131 75 4 5 28 17 11 

470 332 318 219 110 5 8 32 18 11 7 

470 319 3 03 199 9 1 4 4 23 12 7 4 

470 307 289 181 76 3 4 16 8 4 2 

470 295 275 165 63 2 6 12 6 3 1 

470 284 262 150 5 3 2 0 8 4 2 1 

470 273 249 136 4 4 16 6 2 1 0 

470 262 237 124 37 12 4 1 0 0 

470 252 226 112 3 1 9 3 1 0 

470 242 215 102 2 5 7 2 1 0 

470 233 205 93 2 1 6 1 0 

470 224 196 85 18 4 1 0 

470 216 186 7 7 15 3 1 

0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 

TOTAL 1600 -1366 -1649 -3398 -5053 -5774 -6157 -6390 -6547 -6659 -6743 -6808 -6860 



'ERIOD 

1 

2 

3 
4 

5 

6 
7 

8 

9 

10 

11 

12 

13 

14 

15 

: 16 

17 

18 

19 

, 20 

21 

2 2 

23 

, 24 

25 

2 6 

2 7 

YEARS TO BREAKEVEN 
CASH FLOW 4.0% 

-7330 1.000 

470 0.929 

470 0,893 

470 0.859 

470 0.826 

470 0.794 

470 0.764 

470 0.734 

470 0.706 

470 0.679 

470 0.653 

470 0.628 

470 0.603 

470 0.580 

470 0.558 

470 0.536 

470 0.516 

470 0.496 

470 0.477 

470 0.459 

470 0.441 

470 0,424 

470 0.408 

470 0.392 

470 0,377 

470 0.362 

470 0.348 











Document Sepal-&or 







USAF REDCAP 

HIGH FIDELITY SIMULATION 
QF THE 

MODERN THREAT INTEGRATED 
AIR DEFENSE SYSTEM 

(IADS) 



REDCAP FACILITY BACKGROUND 
HISTORY 
- SURVEILLANCE RADAR NETWORK SIMULATION EVOLVING FROM AFAL'S PENVAL ANALYSIS PROGRAM 
- BECAME OPERATIONAL IN 1968 

PURPOSE 
- SIMULATES THE SURVEILLANCE, EARLY WARNING (EW), BATTLE MANAGEMENT (BM), AND COMMAND, 

CONTROL & COMMUNICATION (C3) ELEMENTS OF A HOSTILE INTEGRATED AIR DEFENSE SYSTEM 
(IADS) 

- CAN SIMULATE A COMPLETE IADS WHEN AUGMENTED BY A TERMINAL DEFENSE (i.e., "SHOOTERS") 
SIMULATION SUCH AS AFEWES 

STATUS 
- AIR FORCE 
- CENTER (ATC), BUFFALO NY 

UPGRADE PROGRAM 
- INITIATED BY THE AIR FORCE IN 1988 
- RESTRUCTURED IN 1991 DUE TO FUND WITHDRAWAL BY OSD 

FUNDING SOURCE: PE 0604256F 
- O&M (3600) 
- I&M (3600) 

CALSPAN EMPLOYEES 
- TOTAL CORPORATION: 1775 
- ATC: 475 

- REDCAP: 75 



SIMULATING THE IADS ' 

WITH REDCAP 

Algorithm Level C3 
Netting Simulation 9,Fd 

~~65";l". 

Man in the Loop 4 o p ~ y  
Hardware in the Loop 
Real Receivers 
Pulse to Pulse RF 
Digital Simulation 
30 Year Threat and EC 
Experience Base 











SUAWACS - RECONFIGURABLE, CLOSED-LOOP SIMULATOR FOR 
SOVIET AIRBORNE WARNING AND CONTROL SYSTEM, USED BY THE 
CIS AND SOME CLIENT STATES 

R1, R2, R3, R4, R5 - CLOSED-LOOP SIMULATORS FOR OLDER BUT 
STILL ACTIVE SURVEILLANCEIEARLY WARNING RADARS 

EWIHF 1, EW/HF 2, EWIHF 3 - CONSOLES FOR SURVEILLANCE1 
EARLY WARNING RADARS ALSO HAVING HEIGHT-FINDERS 

EW 1, EW 2, EW 3 - CONSOLES FOR SURVEILLANCE1 EARLY 
WARNING RADARS NOT HAVING HEIGHT-FINDERS 

PULSE ENVIRONMENT GENERATOR (PEG) - OPEN-LOOP 
SIGNAL GENERATOR THAT PROVIDES THE BACKGROUND 
ENVIRONMENT FOR THE CLOSED-LOOP RADAR SIMULATORS 

COMMEG, VOICE LINK, VHF DATA LINK (CVDL) 
- COMMEG - OPEN-LOOP SIGNAL GENERATOR THAT PROVIDES THE BACKGROUND 

ENVIRONMENT FOR THE C3 LINKS 

- VOICE LINK - GCI LlNKS BETWEEN TIIE AIRBORNE INTERCEPTOR (AI) PILOTS AND 
CONTROLLERS EITHER ON THE GROUND OR IN THE SUAWACS 

- VHF DATA LINK - LINKS BETWEEN COMPUTERS IN THE AIRPLANES (AI, SUAWACS) 
AND COMPUTERS ON THE GROUND 
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FOR OFFICIAL USE ONLY - BRAC SENSITIVE 

T&E JCSG 
Alternatives 

Functional Values 
Air Vehicles ArmamentsMleapons Electronic Combat 

I 

File stew0207 ppt 
FOR OFFICIAL USE ONLY - BRAC SENSITIVE 34 4 4/95 

AEDC - Arnold 
NAWC - Warminster 

18 
14 

Activity 
AFDTC - Eglin 

NAWC - Pt MUQU 
NAWC - Pax River 
AFFTC- Edwards 

NAWC - China Lake 
EPG - Ft Huachuca 
AFDTC - Holloman 

NSWC - Crane 
AFEWES - Ft Worth 

REDCAP - Buffalo 

JCSG FV 
6 5 
5 8 
53 
5 2 - --- 
4 7 
47 
2 9 
17 
17 
15 
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Core/Non-Core T&E Activities 
T&E JCSG Designation Process 

Policy Itnperatives: 
3a. Retain Irreplaceable Air, Land, and Sea Space, as well as Diverse Topography and Climatology 
3b. Retain Capabilitiesto Preserve Test Process (i.e., SatisfL DoD T&E Requirements) 
3c. RealigdConsolidate into MRTFBs with Open-Air-Ranges 

FOR OFFICIAL USE ONLY - BRAC SENSITIVE 

Non-Core 
T&E 

Activity 

Activity Assigned Yes Does Activity 
Workload for 1 or 

Satisfy Policy 
More Functional Area Runs (AV, A/W, & EC) Imperatives 3 a-c? 

NO 

(AV, A/W or EC)? 
- 

No Yes 

Is the Activity Needed ye, Care:&E . 
to Satisfy Policy 
Inlperatives 3 a-c? 

Activity 

No 
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CodNon-Core T&E Activities 
summary 

Retained byv Retained as "Core" 
MILDEP Activity (Location) 
AF AFFTC (Edwards) 

AFDTC (Eglin) 
AEDC (Arnold) 
AFFTC (UTTR) 
AFDTC (Holloman) 
475 WEG (Tyndall) 
AFEWES (Ft Worth) 
REDCAP (BuiXalo) 

Navy NAWC (Pax River) 
NAWC (China Lake) 
NAWC (Pt Mugu) 
NAWC (WSMR) 
NAWC (Indianapolis) 
NAWC (Warminster) 
NSWC (Dahlgren) 
NSWC (Indian Head) 
NSWC (Crane) 

Army WSMR 
EPG 
YPG 

Non-Core Opt Model by T&E JCSG Rationale 

No 

Yes 

Yes 

No 

Cruise Missile Capability 

Not MR'TFB OAR (PI 3c) 

Unique Navy S-A Capability Yes 

Yes 

Yes 

Not MRTFB OAR (PI 3c) 

Not MRTFB OAR (PI 3c) 

Yes Unique Army Rotary Wing 

\ 
RTTC 
ATTC - Ft Rucker 
AQTD - Edwards 4 
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3 AUG 94 

d. Compute average outlay baseline (AOB) for FY92 and FY93. 

AOB = 

e. Divide total outlay baseline for fiscal year x fiom step c by the average outlay baseline 
from step d for fiscal years FY95 - FYOl to get the workload projection index for all functional 
areas. 

TBA, 
- I, - 

AOB 
x = FY95, FY96, ........., FYOl 

f. Select test facility category (TFC,; j = 1 ,  2. ...... 6) and hnctional area 
(FAl ; i = 1.2,3). 

g. Compute total workload baseline for each test facility category for FY92 and FY93 
within this functional area by summing over all sites s using test hour data from the Historical 
Workload form in the T&E JCSG Data Calls. 

FY92, Workload TFC, + FY93, Workload TFC, 

~ B l ,  = z 

h. Multiply total workload baseline from step g by the workload projection index fiom 
step e to get the projected workload Wxij for test facility category j for fiscal year x and 
hnctional area i. 

W,,, = FY,, Workload TFC, = I, x VVTB,, 

i. Repeat steps f through h for each test facility category and each functional area. 
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MEMORANDUM 

From: Steve Ackerman 

To: Madelyn Creedon 

Subject: CALSPAN contract information. 

Date: April 24, 1995 

Madelyn: 

Attached are some of the items we requested from CALSPAN, that arose from the April 7, 1995 
meeting on the REDCAP issue. Included are copies of the 0 & M contract, as well as the 
agreementlterms on the upgrade program mentioned. While CALSPAN stated that the Air Force 
set in motion an 18-month extension, I could not locate that specific information in this particular 
contract information. 

Also included is part of some process information on guidelines of utilizing private contractors 
for defense-related research. 

Please note that these are all original copies, and let me know if you think a copy of the contract 
information should go to our library. Also, if you need any additional specific information let 
me know. Thanks. 

Steve. 





C. 

CALSPAN CORPORATION 

AFDTWKZ 
205 West D Avenue, Suite 428 
Eglin AFT%, FL 32542-6864 

Attention: Ms. Maureen A. Preta 
Contracting Officer 

Sut~ject: CBD Announcement dated 12/9D4 
Real Time Electromagnetic Digitally 
Controlled Analyzer and Processor (REDCAP) 
Reconfigurable Early Warning/Ground 
Control Intercept (EWIGCI) Radar Simulators 
Conuact No. F33657-88-C-2093 

Dear Ms. Pretrt: 

We are writing in response to the CBD announcement dated 9 December 1994 entitled 
"Real Time Electromagnetic Digitally Controlled Analyzer and Processor (REDCAP), 
Reconfigurable Early WarnindGround Control Intercept (JZWIGCI) Radar Simulators." 
We believe that it is in the best interest of the government to continue these efforts under the 
existing contract rather than to initiate another contract. We have been told that the new 
contract is required because the exercise date of Option E expired on 1 June 1993. We are 
ntilling to extend the exercise date and Not To Exceed cost of Option El as well as that of 
Option F, to 30 September 1995. Beyond that action, we wish to offer you our comments 
from the perspective of being the contractor on the REDCAP Upgrades program for six 
ye;irs and, pcrhaps more importantly, as the original developer of the hardware-in-the-loop 
tcsting approach embodied in REDCAP over thirty years ago, having provided continuous 
suppon since that time. 

In our opinion, if this work is contracted for separately, the government would be 
assuming significant additional risk and expense. Our current contract includes AFSC 
FAR Clause 52.2 17-9001, Total System Performance Responsibility (TSPR). Under that 
clause we are responsible for the performance of the total system and all of its components. 
I f  another contractor were to execute this new contract, we would have to be relieved from 
the responsibilities of the clause, greatly increasing government responsibility to assure 
total system performance. 

We are concerned that another contractor, bidding in a competitive environment, will not 
supply equipment meeting the same requirements that Calspan is meeting under the current 
contract. We make the statement because our current contract was constructed by 
personnel at Wright Patterson AFB who knew that (1) we were under the TSPR Clause, 
(2) we had a history of upgrading REDCAP to high quality standards and in a manner that 
minimized future maintenance costs and (3)  we had a vested interest in minimizing 
maintenance costs since we anticipated having to face all of the maintenance problems far 



into the future. As a result, and based upon our unique familiarity with the requirements, 
we do not believe that the existing Statement of Work and requirements documents 
completely and adequately address the requirements for the equipment. The documented 
requirements are just not adequate for an open, competitive procurement. Other contractors 
who bid to these requirements may not provide equipment of the same quality and 
capability as we would provide under the existing contract, iesulting in a significant 
increase in the risk to the government and major additional expense for integration into 
REDCAP and for maintenance, spare parts, and other long term logistic support. 

Based upon our experience, we feel that any attempt to create a more appropriate Request 
for Procurement package at this time will only result in a significant delay before the new 
equipment is ready for customer use. At the present time, there are customers using 
KELICAP (AFOIEC, F117) who would be gaining niore insight into the effectiveness of 
their system if the new radars were available today. Further, the F-22 program has near 
term needs for these new radar simulators. Any delay to generate an adequate RFP 
package for a competitive procurement will result in less comprehensive analyses for these 
customers. This could cause increased cost to those programs, or worse, increased risk to 
the personnel whose lives depend on their system's effectiveness. 

Note that this effort, now called Option E, is actually contracted work. We were 
performing this effort from September 1988 to January 1991 when, because of funding 
constraints, certain efforts were delayed and extended in time. These efforts became 
known as Options A through F, however, they were not truly Options but only a way of 
stretching out the work to correspond with funding constraints. It has been our 
understanding that Calspan would receive funding to perform Option E and other options 
because of the importance of maintaining a consistent technical approach to the REDCAP 
system. From our perspective, Option E is follow-on rather than stand-alone work, 
especially in  light of our responsibility under AFSC FAR Clause 52.217-9001 provided in 
Section H(A) of the REDCAP contract. 

As noted earlier, we have been told that one reason for the CBD announcement was that tile 
Option E exercise date had expired on 1 June 1993. However, it seems that a precedent 
uta5 set by awarding Options A and B on 3 March 1993, even thoiigh their exercise dates 
had expired on 1 June 1992. Likewise, Option C was awarded on 3 June 1994, even 
tllough its exercise date had expired 011 1 June 1993. Also, it would seem a reasonable 
interpretation of the contract to assume that the expiration date for Option E was extended in 
conjunction with the award of Option C s ince the Modification PO0017 Statement of Work 
(which restructured the REDCAP Upgrades effon) specifically states that Option E "may bc 
exercised concurrent with or any time after Option C". 

I t  seems to us that competing this element of the REDCAP Upgrades Program will almost 
assuredly result in a protest. First, Calspan's cost for this cfiort is now public knowledge 
and was provided to the govzrnnlent as part of n sole source procurement. Our cost has 
been discussed openly ill Air Force and government mcetings ulherc various support 
contractors were present. ?he government has made no effort to conceal these costs from 
these support contractors and we can only assume that, through them, other contractors 
already have obtained or could obtain the information. Should we propose and lose, we 
would argue that it was because disclosure of our price put us at a competitive 
disadvantage. Conversely, if we were to propose and win, others would undoubtedly 
protest on the basis that Calspan has an unfair advantage by virtue of our long-term history 
on the program. Any protests would only add to the delay of the start of the program and 
inevitably result in additional costs and deficient results for test customers. 



Lastly, we also note that Contract No. F33657-88-C-2093 does'not require associate 
contractor agreements, except those specified in Clause H-014. In the past we have been 
reluctant to sign an associate contractor agreement with a potential competitor for fear of 
disclosure of company proprietary information. Even in the event that we did agree to sign 
an associate contractor agreement, assuming that we were unsuccessful in the competition, 
the government would still need to act as the systems integrator, thus taking on significant 
performance and cost risks. , 

Taking all of these factors into account, it seems to us that the government is risking its 
$70+M investment in the REDCAP Upgrades program just for the possibility of saving a 
small amount by competing Option E. And, in all likelihood, any savings that might 
possibly be realized would be overtaken by increased costs for maintenance and logistics 
support, in addition to the government costs associated with a competitive procurement. 

To reiterate, we believe that competing this work is not in the best interest of the 
government. We trust that you will accept our comments in the constructive spirit in which 
they are offered, and we look forward to a positive dialogue with you. 

Very uuly yours, 

Cdspan Advanced Technology Center 

/ Thomas M. Pleban 
Director of Contracts and Procurement 

TPlaec 
121763194 
cc:  LTC A. V i p .  COL D. Vols 

Fax/Hall - a l l  
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FASA II: 
Draft Procurement Reform Legislation 
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DRAFT {DATE 1Januaq 18,1995) {TIME( l2:40) 

sec. 101 TECHNICAL AMENDMENTS TO CONFORM OR CORRECT PROVISIONS 

OF LAW FROM THE FEDERAL ACQUISITION STREAMLINING ACT OF 

1994. 

(a) Sectton 4104(b) of the Federal Acqu~sltion Streamllnrng Act of 1994 IS repealed. 

(b) M I C R W U R C H A ~ E S . - S ~ ~ I O ~  32(d) of the Office of Federal Procurement Pol~cy Act (42 

U.S.C. xxx) is amended by stnk~ng out W e  contracting officer deterrn~nes" and inserting in lieu 

thereof *a determination is made'. 

(c) DISPOSITION CF NAVAL V E s s a s . 4 e c ~ o n  73C6(a)(l) of title 10. Cjnited Slatas Csda, is 

amended by inserting "terr;tory,' after "state,'. 

(d) E~HANCE~ S.WCL B?ISINESS PAR~C:PATICN G c ~ ~ s . 4 e c t 1 o n  712 of the eusiness 

Ccporfunity Dsvelopment Reform Act of 1988 (15 U.S.C. 644 cote) i s  amended- 

(1) by amendicg subsection (b)(l) to read as f0l:ows: 

"(I) S m u  B u s ~ ~ J E ~ S  R ~ s ~ w ~ . - O u r n o  :he term of the Program. all contract 

ccportunities in the industry grou2.s desicnated in saction 717 sha:l be reserved far 

exdusive compelilion ammo emeroir-0 small business concerns In acccrdarce W I I ~  the 

mrnpotition standard specified in SI j ( j )  cf the Small Business Ac! (15 U.S.C. Erd(j)), ~f 

tho ostimatod valuo of tho contract is oqual to or loss than tho SimpliCod Acquisition 

Thmshold ac dafinod in §4(11) of tho Offico of Fodoral Procuromont Policy A d  (41  

U.S.C. 403(11)) but above tho rn~cro-purchaco throchold a6 delinod in S32(g) of the 

Offico of Fodoral Procuromont Policy Act (41 U.S.C. 428!g))."; 

(2) by stnking out subsections @)(2)  and (bj(3), and 

(3) by redesignating subsection (b)(4) as ~ u b s c c ~ o n  (b)(Z). 

(e) ?ROCUREMENT P R O C E C U R E S . - ~ ~ ~ ~ ~ O ~  713 of the Business Opportunity Development 

Reform A d  cf 1988 (1 5 U.S.C. 044 note) is amended- 

(1) In paragraph (a), by strlWng out '$25,000' each place It appears and lnsertlng In lleu 

thereof In each Instance W e  slmpllned Acqulsltlon Threshold as dellfled In §J(ll) of the 

Omca of Federal Prccurement Pollcy Act (41 u.S.C. 403(11))'; and 

Federal Contracts Reporl 
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: DRAFT {DATE ( January 18,1995) {TIME I 12:M) 
J 

:1 SEC. 118. COORDINATION AND COMMUNICATION OF OEPeNSE RCSCARCH 

2 ACTIVITIES. 

'3 Section 2364 of title 10, United States Code, is amended- 

4 (1) in subsection (b)(5). by striking out "milestone 0, milestone I, and milestone II" and 

' 5  inserting in lieu thereof 'acquisition program"; I 
7 (A) by amending paragraph (2) to read as follows: I 

"(2) The term 'aquisitim program decisions' has the meaning given to H by the 

regulations promulgated by the S m t a r y  d Defense."; and 

i o (8) by striking out paragraphs (3), and (4). I 
11 SEC. 119. CONTRACTING FOR DEPARTMENT OF DEFENSE COMMERCW, OR 

12 INDUSTRIAL FUNCTIONS 

13 (a) CON~OL~OATED STATUTE.--(I) Section 2461 of title 10, United States Code, is amended 

15 '5 2461. Contructing for Dapartrnent of Defence commercial or industrial 

16 functions 

I 7  '(a) IN GENERAL.---(I) Except as othebise provided by law, the Secretary of Defence or 

IS secretary of a mllltaty department shall procure those supplies and servicu necs9sary for O r  I 
19 beneficial to the perlomrance ot authorized fundons of the Department of Defense from a .--- =.-- -- - -- --- ---- -- ---- - - - - - -  _ -_ 
20 Source In the privete sector, If such a source can provide the service or supply adequate to 

4 .- . 

21 meet d e f i d  performance standarcls at a cost that is lower than the cost at which the 

22 Department can provide lhe same supply or senrice. Thls cost comparison shall Include any 

p cost differential required by law, Executive Order, or regulation. The requirements of this 

24 subsection shall not apply to inherently governmental functions or functions Wlch the 

h Secretary concerned detenines must be performed by military or Government personnel. 

26 "(21 A Department of Defense function may not be converted to performance by a private I 
27 contractor to'cimrmvent civilian personnel hiring policies. 

1-30-95 Publ~shed by THE BUREAU OF NATIONAL AFFAIRS. INC . Wash~ngton. D C. 20037 
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EXECUTIVE CORRESPOh?)ENCE TRACKING SYSTEM (ECTS) # 

ORGANIZATION: 

r 

OFFICE OF TIE CHAIRMAN 

CHAIRhlAh! DIXON 

STAFF DIRECTOR 

E.YECUTXVE DIRECTOR 

GENERAL COUNSEL 

MILITARY E X E m  

DIR.ICONGRESSIONAL LIAISON 

D I R . I C O M . C A T I O N S  

E!GXWNE SECRETARIAT 

TYPE OF ACTION REQUIRED 

FYI 

/ 
lf 

t/ 

I 

( 0 

~0""' "'9 LjOL66 

DIRECTOR 08 MhfhTTRATION 

CHIEF FINANCIAL OFFICER 

DIRECTOR OF TRAVEL 

ACTION 

DIR.IINFORMATION SERVICES 

I 

Subjfamemarks: 

Prepare Reply for Chairman's Signature 

Prepare Reply for Staff Director's Signature 

ACTION: Offer Comments andlor Suggestions 

A 

Eate 0"dcd:C -1 Lja @, 

Prepare Reply for Commissioner's Signature 

Prepare Direct Response 

FYI 

Mail h t e :  

INIT COMMISSION MEMBERS 

COMMlSSIONER CORNELLA 

C O ~ ~ I S S I O N E R  COX 

COMMISSIONER DAVIS 

COMMISSIONER KLING 

COMMISSIONER MONTOYA 

COMMISSIONER R03LES 

COMMISSIONER SEE= 

NAVY TEAM LEADER 

AIR FORCE TEAh1 LEADER 

INTERAGENCY TEAM LEADER 

X 

FYI 

L/ 

/ 
i/ 

/ 

/ 

J 

CROSS SERVICE TEAM LEADER 

REVIEW AND ANALYSIS 

--- 

ACTION INIT 
I 

- 
DIRECTOR OF R & A 

ARMY TEAM LEADER 

/ 



JACK QUlNN 
M W  P STRICT, NEW YORK 

Surouurnrss: 

'#FACE TRANSPORTA~ON 

: (ESOURCES AND ENVI~ONHENT 

June 6, 1995 

Mr. Alan Dixon 
Chainnan 
Defense Base Closure and Realignment Commission 
1700 North Moore Street 
Suite 1425 
Arlington. Virginia 22209 

Rurr hsmw 7; 

7 
WASHINGTON OFC~CE 

L 331 CANNON B U I L ~ ~  
W*S*INGTON. DC 105 15 

1202) 225-uo6 
FAX: 226-0347 

- MAIN OFFICE: - 403 MAIN S ~ P E ~  
SUITE 240 

BUFFALO. N Y  14203-21s 
1716) 845-5257 ' 

FAX: 847-0323 

- SATELLITE OFFICE: - 1490 JEFFERSON A , . . ~ ~  

BUFFALO. N Y  14- 
1716) -76 

Dear Mr. Dixon: 

I have enclosed several documents which should clarify some pending questiom 
regarding the REDCAP facility located in my disUlct in Buffalo. New York. I hope you 
will find this information helpful. 

If YOU have any further questions regarding this information please do not hesitate to 
contact me or Beth Meyers of my staff at (202) 225-3306. 

Thank you in advance for your assistance with this matter. 

JQ: bmm 
-2 . - .  .---.A -: :. 



CNJTSOURCE RDT&E ACTIVITIES 
I 

In "~irdctions for D 'tenset1, Report of the Commission on Roles and Missions of the 
I 't 

Armed orces", May 4,1995 i. b 
The Commission recommends "Outsource all commercial type support activities." 

Why m ve REDCAP (and AFEWES) and insource an operation which has been P . I I. 
outsourted for the last , t, 30 years? 





LIKELY MILCON COSTS 

I 
(see attached detail) 

I I 
1 i . 

REDCAP Facility inc$ding suppo/t areas 
(27,000 sq ft x $164.40 fq ft) 

i '  
I ; 

Raised floor required (18,000 sq ft at $11.63 sq ft) 

Supplemental cooling required 

RF shielded rooms / SCIF shieldep rooms 
I 

1' 
Supplemental under boor electrical l a  @ costs 
(from REDCAP Upgrades) 

Pages 399 and 530* $4,438,800 de7 

Page 262* 209,340 

Page 357* 

Actual experience 

Actual experience 301,256 JT 

I 

Supplemental security controls Actual experience 100,000 4 

(Alarms, access control system, cameras, locks, etc.) 

I 
Architectural fees @ 8.5% , 

I 
t I ' 

Furniture (tables, chairs, etc.) (See ~ u d i t u r e  Listing) 
I ! 

TOTAL ! 1 

~ul lding CO truction CO t Data, 53rd Edition, 1995 9 r 9 Bakersfield, CA, is h ted as the cl sest city to Edwards AFB. P 

5,508.096 

Page 408* 468,188 /c-> 
5,976,284 

!98,400 J<-) 



Means Page 399, Colleges Science & Engineering Laboratories $150/sq ft  

Bakersfield, CA multiplier, Page 530 

REDCAP Facility and support areas 

Raised floor, Page 262 - 18,000 sq ft @ $1 1.63/sq ft 
including high pressure covering and snap on strings I I ~  

Supplemental cooling, Means Page 357 
12 units @ 3 tons - $9,775 each = $117,300 
2 units @ 10 tons - $20,700 each = $41,400 

Architectural Fees, Means Page 408 for project size of 5M 
churches, hospitals, etc., @ 8.5% 

Furniture Listing: 
- - --.A- - - W& _ 

---3 

sSi, Je - -  -- - - - - - 

Chairs - 242 Q $300 each . - 72,600 

Tables/computer desks - 116 8 $300 each . I 
34,800 

~ks-45-@$t,500 ead, 67- - - .. - .. -. .- .- 

/ I  
Supply Cabinets - 50 8 $200 each 5 C f  ,u 1 1  / 'I 10,000 

Equipment Carts - 15 8 $300 , A .  )+?Ac 4,500 

Bookcases - 45 8 $200 9,000 

Total $198,400 



, LIKELY COSTS TO MOVE REDCAP 
I 

(See REDCAP Move Costs) 

I ! 
~ocumen ta  tion ind?ding Security Accreditations 

Package, Ship, Unpack 

Test System 

~ e ~ l a c e k e n t  cost of embedded CFE 
i 

I 4  0 .  1 

Total Cost to Move 

Air Force estimate seems to be based on weight only. Didn't include /' 
r documentation of undocumented systems, security accreditation, 
, reintegrating the system and testing it. All of these assume that the 

same cables can be used, i.e., the same spacial orientation and cable 
routing is maintained. There is also a small amount of contractor 
materials in some of 'the older systems. 





I M I S S I O N  
I 

, 
I 

1 Air Force used 1.2M annual mission cost (source unknown). 
I 

Currently REDCAP requires less than 1M. 
(Also anticipate we will hold to that ceiling in the future.) 
Therefore 

I I Air Force 
. (  t L.i kely 

at Buffalo 

7 Contractor at Edwards 
Utilities 
Computer Maintenance Contracts 

% Total \ I @  
the equipment. 
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COB' . 

COBRA REALIGNMENT SUMMA .OBRA v5 08) 
Data As of 06/05/95. Report Created 06/05/1995 

iepartrllent : USAF 
3p11on Pachage 
Scenario File 
?,id Fctrs File i 
starting Year 
'mat Year 
101 Year :2034,(36 years) 

IPV in 2015 ($K) . . 

Time Cost ($K) 13978 

lut Costs ($K) Constant Dollars 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011-2034 Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
3SITII>NS ELMINATED 

J 3unau. 
ahgn REDCAP from AFDTc (Butrdlo) to AFF /c Edwards i 1 

I 1 
I 



COB' '1 

COBRA REALIGNMENT SUMMA1 . aOBRA v5 08) 
Data AS of 06/05/95, Report created 06/05/1995 

lupartn~ml : USAF 
3plion Package : TE- 1 (EC) - Edwarcfs 1 
Smario File . C:\COERA508\TE~nREDCAPl .CBR 
jtd Fells File : c. \coBRA~~~\TE~~DEPOTFIN.SFF / 

:osts ($K) Constant Dollars 

OTAL 

Total Beysg .------ 
6175 0 
342 306 
706 646 

6462 0 
27121 24922 

1342 0 

i 

~ivlrlgs (SK) cons tan^ Dollars I . I 

I 
I 

I 

1996 1997 1998 1999 2001 2002 2003 2004 2005 2006 2007 2008 2009 20102011-2034 Total Beyy_og - - - - - - - - - - - - - - - - - - - - - - - - - -2,000000 - ooo - - ooo - ooo - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Page 2 



- 
COBf 

COBRA REALIGNMENT SUMMAt OBRA v5 08) 
Data As of 06/05/95. Report Created 06/05/1995 

USAF )uparm ,cat 
)paon Package : TE- 1 (EC) - Edwards 
icenarw File : C.\COBRA508\TESnREDCAPI .CsR j 
; ~ d  Fctrs F~le : C:\COBRA508\TEQnDEPOTFIN.SFF I 

I 

:&etaher 
I1 PERSONNEL 
>It Salary 
itrl Salary 
louse Allow 
I tiEh 
Ilssloll 

ECURHING COSTS ($K) 

I ~ s c  Hecur 
nlqut. Olher 
TAL HECUR 

I 
1 

bTAL COST 1 6176 7233 2103 761 761 761 761 761 761 761 761 761 761 761 18264 42148 25874 

1996 1997 1998 1999 / 2000 2M)l 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 1-2034 Total 6ej~g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AM HOUSE OPS 0 0 0 O !  0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201 1-2034 Total Bey_og 'E.TIMESA"ES($K) - - - - - - - - - - - - - - - - - - - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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COBRA, 
COBRA REALIGNMENT SUMMARY (COBRA v5 08) 

Data As of 06/05/95, Report created 06/05/1995 

:partment . USAF 
Iuon Padage : TE-1 (EC) - Edwards 
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Item Descriptions 

SUAWACS - SUAWACS RF simulation, VAX computer, W T E K  display, 
SUAWACS C2 processor and 7 SUAWACS consoles. 

R1, R2,  R3, R4, R5 - Five old radar simulations. One radar control panel, and one video 
extractor is included with each old ndar simulation. 

EWmF 1, EW/HF 2, EW/HF 3 - Three combined early warning (Em radar display 
consoles and height finder (HF) consoles. The EW console includes a PPI display, 2 
alphanumeric displays, joystick and vrious switches. The HF console includes a ??I 
display, height indicator display, and various switches. 

EW I, EW 2, EW 3 - Three EW radar display consoles. 

PEG - Radar pulse environment generator. 

CVDL - The IBM 9221 computer, communications environment generator, 4 RF voice 
links, and the old VHF band data link. This equipment is not presently integrated with the 
upgraded REDCAP. Inregnuon of this equipment is planned for Option D. 

SSDL - IFF and S band data link simulation. Simulation includes 1 interrogator and 4 
transponders for IFF and 1 S band transmitter. 

UDL - An RF simulation of a UHF band Air-Air data link. UDL provides for up to 4 
remote sites and 1 central site. Configurable to two sets of two sites. 

System Control - Overall system control. System control includes Facility Master 
Controller processor, Test Conductor area, video and voice recorders, and TV cameras. 
The Test Conductor area includes 4 workstations, 1 large screen projector, 3 PPI displays. 
8 color monitors, 3 high resolution monochrome monitors, and 9 low resolution 
monochrome monitors. 

- 
-VZilce-S~itch-~~Voice switch m~tfiXL The voice switch provides intercom-beWeeKatrd--- 
consoles along with public address system 

Radar Switch - Controls the routing of video signals to Test Conductor, radar video to 
EW and HF consoles, and synchronization signals between radars simulators. 

- -. - - - -  - - - - - -- -- - - - -- - 

SCIF Gateway - A guard between SCI facility and collateral facility. 

OL Support - Off-line (OL) support. OL suppon includes two SUN file servers, 13 SUN 
workstations, 20 PCs and 30 terminals. OL is used to support software and hardware 
maintenance, scenario development and test analysis. 



Remote Interface - Remote interface equipment. The remote interface includes DIS 
interface, tactical situation display of DIS entities, encryption gear, voice channels, MIL- 
STD- 15538 interface and data multiplexers. Also, include interface kit for remote facility. 

Ground C2 - Ground C2 simulation. Ground C2 includes the Ground C2 processor used 
for real time software models of radars. radar sites, filter centers, passive detection, site to 
site data links, ground to air links including IFF, etc. Ground C2 also includes 8 
commander consoles, 6 controller consoles, 3 manual plot boards. and 2 large screen 
projectors (used as automatic plotters). Each commander console provides a color 
graphic display, keyboard, trackball, and various switches. Each controller console 
provides a stroke graphics display. 2 dphmmeric  displays. joystick and various switches. 

~ e a c a v e  A1 - Reactive aircraft simulation. Reactive A1 includes the reactive aircraft 
control processor, 4 pilot stations and 2 weapons system of'ficer (WSO) consoles. Each 
pilot station provides a head down display, an out the window display, throttle, joystick 
and various switches. Each WSO console provides a head down display and joystick. 

Classified Material - All classified documents and arckved tapes presently stored at 
REDCAP. 



NOTES 

Note 1 - Required before any simulation can be performed. All simulation elements 
depend upon system control for scenario execution. OL support is required to develop 
scenarios. 

Note 2 - Requires at least one old radar simulator and the Ground CZ. 



This list includes all items (including completed ones) for GFY 95 and following years. 

1 MLAT Modeling & Simulation I 
Contract Status: Completed 
Assets Required: System Control, Ground C2, Reactive AI. 

Voice Switch, OL Support. SCIF Suppon 
POC: Capt Kurt Rinke (505) 846-5328 
Organization: AFOTEUST 
Performance Period: 8/26/94 - 4/17/95 

2 F-117 CLOAR OT&E Prep 
..Contract Status: On Conuact 
Assets Required: System Control. Ground CZ. Reactive AI. 

Voice Switch, OL Support 
POC: Maj Doug Higgins (9 16) 643-6935 
Organization: SM-ALUQLA 
Performance Period: 8/23/94 - 4/24/97 

>1LAT Modeling & Simulation I1 
Coniract Status: On conuact 
Assets Required: System Control. Ground C2. Reactive AI. 

Voice Switch, OL Suppon. R1 ... R5. 
EW/HFI ... EW/HF3. EW I ... EW3. SCIF Suppon 

POC: Capt K u n  Rinke (505) 536-5328 
Organization: AFOTEUST 
Performance Period: 1/31/95 - 4/24/96 

B-1 MLAT Test Program 
Contract Status: 
Assets Required: 

pw-- - 
~ 

Orfanihrion: 
-Performance Period: . 

SOW submiteed Contract award eminent 
System Control, Ground C2, Reactive AI. 
Voice Switch, OL Suppon, R1 ... R5, 
EWRIFI ... EW/HF3, EWI ... EW3. SCIF Suppon 
Mike Marker (505) 846-5202 
HQ AFOTEC/XRR 
&r15/95 - 2/14/96 - - - .  -- 

5 REDCAPIACETEF Linkage* 
Contract Status: On contract 
Assets Required: System Control, Ground C2, Reactive AI, 

- - -  ---Yeice Switch, OL Support, R 1 ... R5. - -_ 
EW/HF1 ... EW/HF3. EW I...EW3. SCIF Suppon 
SSDL, UDL, PEG, Remote Interface 

POC: Mr. Bob Ruddv (30 1 ) 526-6 192 
Organization: NA WCAD/A~~TEF 
Performance Period: 5/15/95 - 6/30/96 

'Ltliizes Electron~c t ida_ee  to one or more olhcr facilities 



6 Air Force Advanced Distributed Simulation* 
Contract Status: Awaiting funding 
Assets Required: System Control. Ground C2. Reactive A1. 

Voice Switch, OL Support, Remote Interface 
POC: Capt Ron Wiegand (505) 846-6265 DSN 246-6256 
Organization: AWCDET 4 TACCSF 
Performance Period: 1/19/95 - 12/8/95 

7 JADS Link Development* 
Conuact Status: Future 
Assets Required: System Control, Ground C2. Reactive AI. Voice 

Switch, OL Suppon. Remote Interface 
POC: Lt Col Hcmer Jeffers (505) 845-4203 
Organization: HQ AFOTEC JADS/JTF 

'.Performance Period: 11/1/95 - 6/30/97 

JADS Correlation and Validation* 
Conuact Status: Future 
Assets Required: System Control. Ground C2. Reactive AI. Voice 

Switch, OL Suppon. Remote Interface, 
R1 ... R5. EW/HFI ... EW/HF3. EWl ... EW3, PEG. 
SUAW.ACS Simulator 

POC: Lt Col Homer Jeffers (505) 846-4203 
Organization: HQ AFOTEC JADS/JTF 
Periomance Period: 10/1/96 - 6/30/98 

JADS Mission Level Assessment* 
Contract Status: Futun 
Assets Required: System Control, Ground C2, Reactive AI. Voice 

Switch. OL Suppon. Remote Interface. SUAWACS Simulator 
R1 ... R5. EWMFl ... EWMF3. EWI ... EW3. PEG. 

POC: Lt Col Homer Jeffers (505) 836-4203 
Organization: HQ AFOTEC JADSIJTF 
Performance Period: ? - 1 2/30/99 

10 Air Force Advanced Distributed Simulation* 
Con~actStatus: - -Awaiting funding ---- -----_I_ _I._ _ __-. - 
Assets Required: System Control, Ground C2, Reactive AI, 

Voice Switch, OL Support, Remote Interface 
POC: Capt Ron Wiegand (505) 846-6265 DSN 246-6256 
Organization: AWC/DET 4 TACCSF 
Performance Period: 

- - -  - - -  
1/19/95 - 12/8/95 

-- - - - -. - - - - - - - - - - - . -- - - -- 

1 1 B-2 STRATCOM Penetration Test 
Conmct Status: Future 
Assets Required: System Control. Ground C1, Reactive '41, Voice 

Switch, OL Support, SUAWACS, RI ... R5. 
EWIHFI ... EWMF3, EWI ... EW3 

POC: ,Mr Bob Linnell (302) 293- 1095 
Organization: US STRATCOWJ5lCPC 
Performance Period: !0/1/95 - 4/2/96 

'Utilizes Electronic Linkage to one or more other facilities 23 May 1995 



1 2  JETTA* 
Contract Status: 
Assets Required: 

POC: 
Organization: 
Performance Period: 

Study effort on contract, awaiting funding for test effort 
System Control, Ground C2. Reactive AI, Voice 
Switch, OL Support, SUAWACS, R1 ... R5. 
EW/HFl ... EW/HF3, EW I ... EW3, Remote Interface 
Ms Laura Knight (619) 553-3969 
Naval Research & Development Center 
11/1/95 - G O D 6  

13 B-2 MLAT I11 Penetration Analysis* 
Contract Status: Future 
.Assets Required: System Conrc!, Grocnd C2, Reactive AI, 

Voice Switch, OL Support, 
R1 ... R5, EW/HFl ... EWfiF3, EWI ... EW3, 
Remote Interface. SCIF Support 

POC: Capt Kun  Rinke (505) 846-5328 
Organization: AFOTEUST 
Performance Period: 2/1/96 - 2/21/97 

1 4  REDCAPIACETEF Testing* 
Contract Status: Pending funding reiease. 
.Assets Required: System Connol. Ground C2. Reactive .41. 

Voice Switch. OL Suppon. R1 ... R5, 
EW/HFl ... EW/HF3. EW l...EW3. SCIF Suppon 
SSDL. UDL, PEG. Remote interface 

- 

POC: Mr. Bob Ruddy (30 1-826-6 192) 
Organization: NAWCAD/ACEI€F 
Performance Period: 6/30/96 - 12A 1/96 

15 F-117 CLOAR 
Contract Starus: On Contract 
Assets Required: System Control. Ground C2. Reactive AI. 

Voice Switch, OL Suppon. SCIF Suppon, 
R1 ... R5, EWIHFI ... EWMW3, EWI ... EW3 .- --  - - --- - 

POC: Maj Doug Hig@ns (9 16) 643-6935 
Organization: SM-.4LUQLA 

-- - --Perfomance Period: -- -1Q/1196 - 4/28/97 - _. - -  _ __________-___ - 

16 F 2 2 C N I T e s t  
Contract Status: Unknown 
Assets Required: New Radar Simulator, SCIF 

‘ - P O e -  - -----MajLhomondJones (513)255-17-15ext2485---- - -  
Organizadon: AS C/YF 
Performance Period: 6/1/97 - 7/3 1/97 

'L'tllizcs Electronic Linkage to one or nore olher iac:i~ues 



17 F22 FMS 1 REDCAP Test Phase I* 
Conuact Status: Unknown 
.4ssets Required: System Control, Ground C2, Reactive AI, Voice 

Switch, OL Support. Remote Interface, SUAWACS 
R1 ... R5, EWIHFI ... EWmW3, EWI ... EW3. 

POC: Maj Lhomond Jones (5 13) 255- 17 15 ext 2485 
Organization: AS C/YF 
Performance Period: 10/21/96 - 10/17/97 

18 F22 Baseline RCS Test 
Contract Status: Unknown 
Assets Required: System Control, Ground C2, Reactive AI. Voice 

Switch. OL Suppon, SUAWACS 
R1..-R5. EWIHFI ... EWmW3, EWI ... EW3, 

.POC: Maj Lhomond Jones (513) 255-17 15 ext 2485 
Organization: A S C m  
Performance Period: 2/12/97 - 10/28/97 

19 Ft2 EC Effectiveness RCS Test* 
Contract Status: Unknown 
.4ssets Required: System Conrrol, Ground C2, Reactive AI, Voice 

Switch. OL Support. Remote Interface, 
R I  ... R5. EWlHFI ... EWlHW3. EWl ... EW3. SUAWACS 

POC: Maj Lhomond Jones (5 13) 255- 17 15 ext 2485 
Organization: A S C W  
Performance Period: 4/1/97 - 10/27/97 

I, 

2 0  F22 FMS/REDCAP Test Phase 11* 
Contract Status: Unknown 
Assets Required: System Conuol. Ground CZ. Reactive AI. Voice 

Switch. OL Suppon. Remote Interface. 
RI ... R5. EWfHFI ... EWMW3. EWl ... EW3. SUAWACS 

POC: Maj Lhomond Jones (513) 255- 17 15 ext 2485 
Organization: A S W  
Performance Period: 6/8/98 - 1 1/27/98 

2 L -- E r e c k i o ~ R T J  Paths _--, -_- __ _ _  . 

Contract Status: Completed - 

Assets Required: OL Support 
POC: Maj Rick Hale (904-882-34 10) 
Organization: AFDTU46TW 
Performance Period: 111 0194 - 12/3 1/94 . 

- ---..-- -- - -- - - -- - -- - 

2 2  Combat ID Technical Support 
Contnct Status: On conuact 
Assets Required: OL Support 
POC: Ms Sue .4ngell (6 17) 377-6540 
Organization: ES C/LTI 
Performance Period: 1/3/93 - 6/30/95 

'Utilizes Electronic Linlragc to one or more other facilities 



2 3  TOSrM Management 
Contract Status: Ongoing 
Assets Required: OL Support 
POC: Maj Rick Hale 
Organization: AFDTC/46W 
Performance Period: 1/10/95 - 9/30/96 

2 3 TO&,M Maintenance 
Contract Status: Ongoing * 
Assets Required: All hardware and software 
POC: ~Maj Rick Hale (904-882-34 10) 
Organization: .A.-9TC!46TW 
Performance Period: 1/10195 - 9/30196 

2s' F22 Inquiry Support 
Conaact Status: Completed 
Assets Required: OL Support 
POC: Maj Rick Hale 
Organization: AFDTC/46TW 
Performance Period: 1/10/94 - l /3 1/95 

2 6  B-2 ASCiYS  modeling 61 Simulation 
Contract Status: Conuact award imminent 
.4ssets Required: OL Support, S C F  Access 
POC: Maj Keith Caner ( 5  13) 255-9682 
Organintion: ASC/YSDT 
Performance Period: 6/1/95 - 2/26/96 

2 7 JADS Planning Support  
Contract Status: Completed 
Xssets Required: OL Suppon 
POC: Lt Col Homer Jeffers (505) 836-3203 
Organization: HQ AFOTEC JADS/JTF 
Performance Period: 2/15/95 - 411 1195 

'Utilizes Electronic L i n h ~ e  to one or more other facilities 



! ELECTRONIC LINKING OF REDCAP / I 
I 

! 
! 

From ~jecut ive  ~ o r i e s ~ o n d e n c e  Tracking System 950510-7 
I i' 

~ e s ~ o n s e  # 2 from ~t Col Wes Heidenreich 

'REDCAP is linked for the purpose of providing simulated Integrated Air 

Qefense System (IADS) cueing to terminal threats, resulting data delays 
! 

riould not raise I s  , problems since IADS command and control is highly 

people-dependent and human interactors (by their nature) are slower than 

electronically transferred data!" 

Conclusion: 

REDCAP does not need to move but can and should be electronically linked. 



INFRASTRUCTURE ISSUES 

From Executive correspondence '$racking System 950510-7 
Response # 3 from Lj Col Wes Hejdenreich 

1 
3. Approximately 44% of the equlpmeqt at REDCAP and 50% of the equipment at AFEWES would have to be 

moved in order to effectively condutt EW T&E. Infrastructure currently available within the AF Flight Test 
Center to accommodate the REDCAP mission includes the overall facility (some MILCON is needed for work in 
the existing building), scenario and environment generation capability, data analysis computers, host capabilities 
for the system un er test, and me ability to conduct hardware-in-the-loop testing against threat radars netted 
together into a si $ ulated IAD . 

I 1 9 I i I 

Comment: 

A. REDCAP is an integrated system. Moving only 44% of the equipment will severely impact it's EC test mission 
capability. The command and control simulation is what the test community needs. Most other subsystems exist 
to support the command and control simulation. 

B. Current i~~frasturucture does not exist at AFFTC. The space doesn't exist, scenario and environment generation 
capability is incompatible, data analysis computers are not compatible. Host capabilities for the systems under test 
would have to be integrated with REDCAP subsystems and would conflict with current usage of that capability. 

I 
t 

C There is no capability to conduct hardware-in-the-loop (radar receivers) testing against threat radars netted 
together into a si . Range radars do not fulfill the requirements for hardware-in-the-loop testing. 



SHARING OF COSTLY ISTF RESOURCES 
t , 
I I 

I 
From Executive spondence racking Sys tern 950510-7 T Response # 4 Col Wes Hfidenreich 

! 
I 

Summary: I 

The ATIC at Edwards has a much larger Anechoic Chamber than ACETEF at Pax River, assuming the ECIT 
Program builds the required infrastructure, the ATIC would be a better candidate to have REIDCAP and 
AFEWES than ACETFF because of the larger chamber size. ' 

I ) Comment: 

All of REDCAP'S capabilities can be available to both facilities by electronic linkage to ATIC at Edwards and 
ACETEF at Pax River. No capabilities need to be abandoned and linkage would be independent of ECIT 
funding. 

Additionally electronic linkage of REDCAP can provide all REDCAP'S capabilities to the training, contingency 
planning, and intelligence communities,\ a task impossible once REDCAP is broken up and moved. 

, 



I 
MILCON TO HOUSE REDCAP AT EDWARDS 

From Executive Corr spondence Tacking System 950510-7 
Response # 5 from L Col Wes Hqdenreich i I I 

5. Although initial C estirnatbs did not include any MILCON at Edwards Am, subsequent site visits could not 
locate sufficient evisting floor space (that area thought to be available is required for future ECIT equipment). 
Thus, a floor would have to be: added in a pre-existing structure to accommodate the REDCAP and AFEWES 
missions; this will require $2.8M in MILCON, which has been input into the BRAC COBRA analysis. 

Comment: 
, i 

A. The current R E D ~ A P  Facility and required support areas occupying 27,000 sq ft. The Air Force likely used just the 
equipment "footprint" of the hardware without considering operational area requirements, maintenance or 
storage areas, andino separate SCIF. 

I 





REDCAP : The Nation's only threat integrated 1 
B 

air defense system test facility 

Briefing by : Peter J. Calinski 
REDCAP Facility Manager 

Attachments: 
REDCAP Description 
Analysis of SECDEF recommendations 
Electronic Combat Community Concerns on Move 

"DOD BRACC Targets EC Testing" 
Congressional direction restricting move of REDCAP 
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MOVE REDCAP ? 

* IT IS ESSENTIAL TO THE REDCAP MISSION THAT 
REDCAP CONTINUE TO BE OPERATED BY THE SAME 
ORGANIZATION THAT HAS OPERATED IT FOR OVER 
30 YEARS 
THE GREATEST MILITARY VALUE IS ACHIEVED AT 
ITS PRESENT LOCATION 

* OUR FINDINGS It) EFER S CANTLY FROM THE 
SECDEF RECOMMENDATIONS 
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REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Disestablish the Real-Time Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
recommended that REDCAP's capabilities be relocated to an 
existing facility at an installation with a Major Range and 
Test Facility Base (MRTFB) open air range. Projected work- 
load for REDCAP is only 10 percent of its available capacity. 
AFFTC has capacity sufficient to absorb REDCAP's workload. 
REDCAP's basic hardware-in-the-loop infrastructure is  duplicated 
at other Air Force T&E facilities. This action achieves significant 
cost savings and workload consolidation. 

Return on Investment: 
The total estimated one-time cost to implement this 
recommendation is  $1.7 million. The net of all costs and 
savings during the implementation period is a savings of $1.9 
million. Annual recurring savings after implementation are 
$0.9 million with a return on investment expected in one year. 
The net present value of the costs and savings over 20 years 
is a savings of $1 1.0 million. 

Impacts: 
Assuming no economic recovery, this recommendation could 
result in a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indirect jobs) over the 1996-2001 period in Erie County, 
New York economic area, which is less that 0.1 percent of 
economic area employment. This action will have minimal 
environmental impact. 

5 



REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 
Projected workload for REDCAP is only 10% 
of its available capacity. 

FACT 

REDCAP is being utilized at over 100% capacity. 
Current usage is 12/hours/day, 5 daydweek. 
Projected workload of REDCAP is under- 
represented. 
Projected Workload was artificially defined as 
72% of the FY92 & 93 average. 
FY92 & 93 were before Redcap Upgrades 

1 Utilization in 94 and 95 increased by 400% 
Anticipated Linking will increase workload 

L 

REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
DisestaMish the Reai-Time Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necemary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
remmmended that REDCAP'S cepebilities be relocated to an 
existing facility at an installation with a Major Range and 
Test Facility Base (MRTFB) open air range. Projected work- 
load for REDCAP is only 10 percent of Its available capacity. 
AFFTC has capecity sufficient to absorb REDCAP'S workload. 
REDCAP'S besic hardware-in-the-loop infrastructure is duplicated 
at other Air Force T&E facilities. This action achieves significant 
cost saving and workload consolidation. 

Return on Investment: 
The total estimated oretime cost to implement this 
recommendation is $1.7 million. The net of all costs and 
savings during the implementation period is a savings of $1.9 
million. Annual recurring savings after implementation are 
$0.9 million with a return on investment expected in  one year. 
The net present value of the coets and savings over 20 years 
k a 8avlngs of $1 1.0 million. 

Impacts: 
Assuming no economic recovery, this recommendation could 
result in a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indirect jobs) over the 1996-2001 period in Erie County, 
New York economic area, which is less that 0.1 percent of 
economic area employment This action will have minimal 
environmental impact. 









.,<$ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ > ~ ~ ~ ~ ~ ~ ~ > ~ S I ~ ~ < p P P ~ ? ~ . ' ~ ~ ~ w " : ~ ~ ~ ~ . > : ? , ! " ' x " ' w " ) . ~ . , * ' " ' : ~ ~ ~ . ~ . ~ > . < . ; , 1 1  l.ll.ll . 'IF .... .A:..: L..S""".'.. ir.7.. - .. .--.- . -. . - -  - --. - - 
. . . . . .. - .. .... i ......... i.. ..,., :< .\,. 

~^'~~'~~~~"r~xl(Y~~YEE~:~~~~~<~~::::~:'~~~<~~-:~~~~:~~:~~.<:<YYY~.~~~XXXlililililiOn-..4444:444~441<~:~UIUIUI:(c*.(c*.(c*.(c*.(c*.(c*.~I-Y~~~~~~~X~~~5-5-5-5-5--~XY~~Yc~~~w~~~*i:*i*i:*i~CII.CIICIICII~~m"m 
S' 

T A W  VALUE 
3. The ability to accomodate contingency, mobilization, and 

future total force requirements at both the existing and 
potential processing sites: 

Edwards AFB 
* @ Buffalo, New York 1 I 3 

50 people with technical degrees 
experienced with operating REDCAP 

California 

No one experienced with 
operating REDCAP 

Over 40 people trained as enemy operators No one trained as enemy operators 

Nearly 400 skilled degreed contractor's employees No provision to handle peak loads 
to draw on in peak periods 

The contractor can "absorb" surplus staff during slow 
[ q 

Government will have to pay entire staff %. Kq 

test periods 
c* 

continuously irrespective of testing load f .& 

Current location has space available equal to more No facility to accomodate even existing 
than twice the current REDCAP space REDCAP equipment 

Large number of nearby colleges and universities 
can supply technical degreed people at low 
Western New York labor costs 

Very limited labor pool at very high 
California labor costs 
- typically 29?& higher 



TARV VALUE 
I 4. The cost and manpower implications 

REDCAP in Buffalo, NY , costs less to operate and will provide 
better support to our customers than at Edwards AFB 

Remain at Buffalo 
Government does not pay: 

Rent 
Utilities, security, etc. 
Surge 

Government does pay: 
900 K for Maintenance 
Salaries only when testing 

Move to Edwards 
Government must pay: 

I 

Utilities, security, etc. 
Salaries for surge 

900 K for Maintenance 
Full time salaries 
To build facility here and 

train 50 people to maintain 
Hire and train over 40 operators 
Move costs $1 3.8M (not 1.7) 

Reinventing government means moving jobs into the private sector. % # 
f f $ $5 

( Moving REDCAP is moving jobs out of the private sector. $2 
f Y.. 
1 3 + ,kg 
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REDCAP Description 



1 
AIR FORCE 

- 

NETTED AIR DEFENSE SIMULA TION FACILITY 

1 



USAF REDCAP 
NETTED AIR DEFENSE SIMULATION FACILITY 

The testing of highly integrated weapons platforms must be 
performed against an integrated air defense system (IADS). 
Effectiveness in countering a multiple-radar and command and 
control structure cannot be extrapolated from the results of a 
series of single-radar simulations. REDCAP is the nation's only 
high-fidelity, radio-frequency, hardware-in-the-loop, man-in-the- 
loop simulation of threat IADS, including the advanced AEWlC2 
capabilities of the Soviet Union Airborne Warning and Control 
System (SUAWACS). REDCAP is used to evaluate the ef- 
fectiveness of electronic-combat hardware, techniques, tactics. 
and concepts to defeat or degrade a threat IADS' ability to 
detect, track, and engage penetrating forces. It includes closed- 
loop radars and data links at RF, manned data fusion and 
weapons control posts, and manned interceptor stations in a 

21,000 sq. ft. multi-security-level facility. Terminal threat 
engagements can be digitally simulated based on data measured 
on closed-loop simulators or by real-time secure data links with 
facilities possessing these simulators. In turn, REDCAP 
provides threat early warning, C2, and battle management 
services to these and other remote facilities. 

REDCAP is owned by the United States Air Force and managed 
by the Air Force Development Test Center's 3246th Test Wing, 
Eglin AFB, FL. Continuing REDCAP upgrades maintain not only 
a cost-effective, high-fidelity simulation of modern threat IADS, 
but also leverage this resource to provide high-fidelity threat C2 
capabilities to simulation facilities, ranges, and integrated test 
facilities throughout the Department of Defense. 

FED CAP CAPABILITIES 

Represents, in real time and simultaneously, hundreds of Provides high-fidelity, reactive, threat radar and communications 
maneuvering vehicles (airborne, on land, or at sea) using RF environment for evaluation and tailoring of situational 
multiple, varied, and reactive countermeasuresltactics. awareness initiatives. 

Configures to represent a wide variety of threat scenarios, Incorporates the very difficult-to-digitally-model human and real 
configurations, and capabilities, including specific geographical hardware non-linear effects . 
and order-of-battle representations. 

Interfaces in real-time via secure high-speed data links with 
Supports cost-effective exploitation, evaluation, and threat integrated test facilities (anechoic chamber based), open air 
assessment of advanced threat C2 concepts, algorithms, and ranges, and hybrid laboratory facilities to provide both high- 
procedures by prototyping and testing prior to implementation in fidelity threat C2 and battle management and to use their assets 
range facilities. to increase the fidelity of REDCAP tests. 

Provides evaluation of ECM effectiveness against both manned Supports the development of level Ill and IV digital models by 
closed-loop EWIGCIIHFIAEW radars and RF communication measuring the parametrics to be incorporated and validating the 
links (both voice and data). algorithms used. 

Allows evaluation of detectability and susceptibility to threat data Permits the testing of equipment against highly classified and 
fusion capabilities for a wide range of penetrator RF signatures. sensitive signals at RF within a 2000 sq. ft. RF shielded 

TEMPEST SCIF. 

REDCAP TEST FACILITY 



APPLICATIONS 

1 THREAT DEFINITION: Soft' intelligence sensitivity testing 

CONCEPT 

fY DEVELOPMENT: 

TECHNIQUE DESIGN: 

I PREPRODUCTION 
EVALUATION: 

PRODUCTION TESTING: 

DEPLOYMENT: 

THREAT C3 SUPPORT TO 
REMOTE FACILITIES: 

Evaluationlrefinement of concepts; parameter sensitivities; countermeasures effects; 
development of speafications 

Development of countermeasures techniques, impact of parameter tradeoffs; sensitivity to 
threat changes; cost/effectiveness; algorithm evaluation; breadboard testing 

Testing of hardware subsystemslsystems; quantification of effectiveness; planning, 
screening. and extension of full-scale testing 

Support of operational tests and evaluations (OTBE) 

Tactics and employment; roles and missions; extension of OTBE test data 

Air Combat Environment Test and Evaluation Facility (ACETEF) 
Air Force Electronic Warfare Evaluation Simulator (AFEWES) 
Eglin AFB Electromagnetic Test Environment (EMTE) 

USAF REDCAP THREAT c3 UNIQUELY 
SUPPORTS EC TESTING 

= Demonstrated 

REDCAP 
Represents 
Integrated 

Air 
Defense 
Systems 

USING REDCAP 

REDCAP is a full-service test facility providing support from statistically meaningful sample sizes under controllable and 
lnitial test planning through final test reporting. REDCAP has repeatable test conditions. Test results can be presented in 
several decades of experience (since 1965) in using physical 1 numerous graphical and tabular formats and can be tailored to 
mathematical simulations to address the intricate problems of the needs of test customers. Most results fall into two 

1 electronic combat and the unique issues associated with categories: measures of performance I effectiveness and raw 
penetrating a netted air defense system. As a laboratory facility, data. The following are typical of the measurements made at 
REDCAP provides a cost effective method of collecting REDCAP: 

1 Measures of PerformanceIEff ectiveness 

EW Radar and Reporting Outputs 

J 
o Probability of initial target detection 
o Probability of track loss/continuity 
o Tracking accuracy 
o Reporting rate, frequency, delay 
o False target reports, number, and duration 

d Processing Center ~utputs 
o Track accuracy versus number of tracks 
o Ability to correlate redundant tracks 
o Delay from first report to established track 
o Tracking accuracy through triangulation 
o The ability of the net to correlate sparse data and direct 

weapons with limited inputs 

Weapons Direction Outputs 
o Assignment delays 
o Probability of arrival 
o Probability of detection 
o Probability of conversion 
o Engagement type, range, aspect distribution 
o Vectoring error 

Raw Data 

o Tracking statistics 
o Event histories 
o Jamminglsignal (JIS) time histories/histograms 
0 Pulse-to-pulse or scan-to-scan data 



SOVIET UNION AIRBORNE WARNING AND 
CONTROL SYSTEM SIMULATION 

(SU AWACS) 

A crucial component of an IADS is the capabilities associated 
with its airborne warning and control systems. REDCAP The simulation is computer-controlled for generating uniform 
contains our Nation's only simulaton of the advanced capabilities sidelobe-clutter-control data. Further control is provided by a 
associated with the SUAWACS weapon system. It includes series of custom-designed signal processors for extremely 
comprehensive closed-loop RF simulations of both the high-speed operation and great flexibility. 
SUAWACS radar and the data links associated with this 
platform. Radar and C3 consoles are provided, allowing 
operators to perform various C3 functions. These include target 
identification and tracking, data fusion, resource allocation, Al 
vectoring, and coordination with other assets, etc. Manned pilot 
stations are integrated with the simulation to allow for the 
simulation of both single seat and hnro seat Als with WSOs. This 
simulation supports test of electronic-countermeasures (ECM) 
equipment and technique effectiveness against both the radar 
and data links and performance evaluations of threat C3 and 
battle management functions. 

Two of the four SUA WACS simulator consoles. 

The SUAWACS, and the advanced C3 capabilities represented. 
provide additional challenges to be overcome when pentetrating 
a netted air defense system. In REDCAP, this simulation is 
appropriately integrated into the ground IADS network to provide 
the most comprehensive test capability available for penetrating 
a modern IADS. 

Some of the digital signal processor hardware required by h e  
SUA WACS simulator. 

The SUAWACS radar simulator does not radiate signals but 
provides RF inputs directly to systems under test. Transmitters, 
antennas, aircraft, terrain overflown, and propagation losses are 
represented in total via special-purpose digital a i d  RF computer- This photo courtesy of the Royal Norwegian Air Force. 
driven hardware, and RF signal generators to insert the correct 
RF signals into receiver antenna terminals at the correct times. For less complex problems, the radar simulator can function as a 
In addition to simulated target- and ground-clutter echoes, standalone facility. This is often a cost-effective method to 
one-way path simulations are supplied for RF signals to and from develop or test the robustness of concepts or techniques. The 
the ECM systems under test. Elements of the radar beyond the main advantages of standalone operation are the ease of 
receiver antenna terminals are simulated by direct collecting engineering data and the ability to evaluate jammer 
implementation of their functions (e.g., mixers, amplifiers, techniques economically by using tests with many replicates. 
detectors) and not by means of simulation analogs, as in RF 
environment simulations. 
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( REDCAP Realignment - 
1 The TESTER'S Perspective 

$g ;  
I 
i ASSERTION 

"he Test and Evaluation Joint Cross-Service Group I 
(JCSG) recommended that REDCAP'S capabilities 

f 

be relocated to an existing facility at an installation 
with a Major Range and Test Facility Base (MRTFB) 

1 open air range. 
E 
$ 

It is JCSG Policy to realign/consolidate capabilities, 
where cost effective, into existing MRTFB activities 
with Open Air Ranges. There is existing 
facility which is currently capable of housing 
REDCAP. Approved MILCON at ECITF is being 
added to house REDCAP prior to BRACC final 
determination. Instead of relocating, the JSG policy 
to realign/consolidate can be implemented via 
ELECTRONIC LINKAGE, (a capability demonstrated 
with ACETEF, similar to the Information Super- 
highway), of REDCAP to the EClTF at Edwards AFB 
and the ACETEF facility at Patuxent River, NAS at a 
much lower cost with no loss of capability. 

---- 

REDCAP Realignment - 
The SECDEFs BRACC Recommendatiom 

Recommendation: 
Disestablish the Reel-lime Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary suppbtt equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
Th. T r t  and Emiuation Joint Goa-Scvica Group (JCSC) 
ruofnmendsd tha REDCAP'. cqebilititm bs nlocr(sd to an 
sxidng facility at an ImtaIhUon with a M J o (  R.np. and 
fast Fsility BM (MRTFB) opon air nnge. Projmctd work- 
load for REDCAP is only 10 percsnt of its available capacity. 
A M C  ha6 capacity sufficient toabsorb REDCAP'S workload. 
REM3AP's bade hardware-in-thdoop infrsstfucture is dupllcstad 
at othu Air Force T&E facilities. This actlon nhiaves significant 
met savings Md workload consolidaiion. 

Return on Invabnsnt: 
The total estimated onetime cost to 1mpiwm.nt this 
recommendation is $1.7 miillon. Tha net d all costs and 
savings during the implementation period is a savings d $1.0 
million. Annual recurring savings &tar implunsntation are 
$0.0 mlllion wlth a return on lnvastment exp.cted in one yam. 
The net proeent value of tha wets and savinpa ovw 20 ymm 
is a savings of $1 1.0 mlllion. 

impacts: 
Aseumlng no mnomic recovery, thls rmcommendation could 
reauit in a maximum potentla! reductbn 0( 5 jobs (3 direct jobs 
and 2 indirut jobs) over thm 1996-2001 period in Erie County, 
N m  York sconomic area, which is kss that 0.1 percmt d 
economic at49 employmant. Thk action will hava minimel 
environmsnta( impact. 
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REDCAP WORKLOAD 
ACTUAL WORKLOAD ALWAYS EXCEEDS PROJECTED 
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REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 
Projected workload for REDCAP is only 10% 
of its available capacity. 

FACT 

REDCAP is being utilized at over 100% capacity. 
Current usage is 1 2/hours/day, 5 dayshnreek. 
Projected workload of REDCAP is under- 
represented. 
Projected Workload was artificially defined as 
72% of the FY92 & 93 average. 
FY92 & 93 were before Redcap Upgrades 
Utilization in 94 and 95 increased by 400% 
Anticipated Linking will increase workload 

REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Disestablish ths Real-Time Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
recommended that REDCAP's capabilities be relocated to an 
existing facility at an installation with a Major Range and 
Test Facility Base (MRTFB) open air range. Projected work- 
h d  for REDCAP is only 10 pacent of its available capecity. 
AFFTC has capacity sufficient to absorb REDCAP's workload. 
REDCAP's besic hardware-in-the-loop infrastructure is duplicated 
at other Air Force T&E facilities. This action achieves significant 
cost savings and workload consolidetion. 

Return on Investment: 
The total estimated one-time cost to implement this 
recommendation is $1.7 million. The net of all costa and 
savings during the implementation period is a savings of $1.9 
million. Annual recurring savings after implementstion are 
$0.9 million with a return on investment expected in one year. 
The net peeent value of the costa and aavinge, over 20 years 
is a oavlnge of $1 I .0 million. 

Impacts: 
Assuming no economic recovery, this recommendation could 
result in a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indirect jobs) over the 1996-2001 period in Erie County, 
New York economic area, which is leas that 0.1 percent of 
economic area employment. This action will have minimal 
environmental impact. 
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REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 

AFFTC has capacity sufficient to absorb REDCAP'S 
workload. 

FACT 

AFFTC has no space to absorb this facility. AFFTC 
is currently modifying their MILCON to the ECITF 
to house REDCAP based on BRACC recommenda- 
tions. 

Estimated additional MILCON costs are $6-7.8M for 
REDCAP alone. 

This does not include the additional people (with 
up to 25 years experience in IADS testing) needed 
to operate (and maintain) the facility. This also 
assumes workload estimates are accurate. 

r 

REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Disestablish the Real-Time Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
recommended that REDCAP's capabilities be relocated to an 
existing facility at an installation with a Major Range and 
Test Facility Base (MRTFB) open air range. Projected wwk- 
load for REDCAP is only 10 percent of its available capacity. 
AFFTC hPs capecity suffkient to abaorb REDCAP'S warklond 
REDCAP'S besic hardware-in-the-loop infrastructure is duplicated 
at other Air Force T&E facilities. This action achieves significant 
cost savings and workload consolidation. 

Return on Investment: 
The total estimated onetime cost to implement this 
recommendation is $1.7 million. The net of all costs and 
savings during the implementation period is a saving of $1.9 
million. Annual recurring savings aner implementation are 
$0.9 million with a return on investment expected in  one year. 
The nel present value of the costa and savings over 20 years 
is a savings of $11.0 million. 

Impacts: 
Assuming no economic recovery, this recommendation could 
result in a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indirect jobs) over the 1996-2001 period i n  Erie County, 
New York economic area, which is less that 0.1 percent of 
economic area employment. This action will have minimal 
environmental impact. 



REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 

REDCAP's basic Hardware-In-The-Loop inf ra- 
structure is duplicated at other Air Force T&E 
Facilities. 

FACT 

REDCAP has the only modern operational Threat 
Integrated Air Defense System (IADS) simulation. 

There is no other place to test against the IADS. 
Not models, not ranges. 

REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Disestablish the Real-Time Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary suppolt equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
recommended that REDCAP'S capebilities be relocated to an 
existing facility at an installation with a Major Range and 
Test Facility Base (MRTFB) open air ran* Projected work- 
load for REDCAP is only 10 percent of its available capacity. 
AFFTC has capecity sufficient to absorb REDCAP's workload. 
REDCAP's basic hardwarein-the-loop infrastructure Lo duplicated 
at other Air Force T&E facilities. This action achievee significant 
cost savings and workload consolidation. 

Return on Investment: 
The total estimated onetime cost to implement this 
recommenctetion is $1.7 million. The net of all costs and 
savings during the implementation period is a savings of $1.9 
million. Annual recurring savings after implementation are 
$0.9 million with a return on investment expected in  one year. 
The net present value of the costs and savings over 20 years 
is a savings of El 1.0 million. 

Impacts: 
Assuming no economic recovery, this recommendation could 
result in a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indirect jobs) over the 1996-2001 period in Erie County, 
New York economic area, which is less that 0.1 percent of 
economic area employment. This action will have minimal 
environmental impact. 
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REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 

This action achieves significant cost savings 
and workload consolidation. 

FACT 

This action incurs significant COSTS as demonstrated 
in the ROI Analysis which follows in subsequent 

slides. No workload consolidation is possible as 
people with unique experience related to IADS would 
have to be added to staff REDCAP. 
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REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Disestablish the Real-Time Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
The Test and Evaluation Joint Cross-Senrice Group (JCSG) 
recommended that REDCAP's capebillties be relocated to an 
existing facility at an installation with a Major Rangeand 
Test Facility Base (MRTFB) open air range. Projected work- 
load for REDCAP is only 10 percent of its available capacity. 
AFFTC has capecity sufficient to absorb REDCAP's workload. 
REDCAP's besic hardware-in-the-loop infrastructure is duplicated 
at other Air Force T&E facilities. Thm action achiivee significant 
w s t  savings and workload comolidation. 

Return on investment: 
The total estimated onetime cost to implement this 
recommendation is $1.7 million. The net of all costs and 
savings during the implementation period is a saving of $1.9 
million. Annual recurring savings after implementation are 
$0.9 million with a return on investment expected in one year. 
The net present value of the wsts and savings over 20 years 
is a savings of $1 1.0 million. 

Impects: 
Assuming no economic recovery, this recommendation could 
result in a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indirect jobs) over the 19952001 period in  Erie County, 
New York economic area, which is less that 0.1 percent of 
economic area employment. This action will have minimal 
environmental impact. 
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REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 

The net of all costs and savings during the 
implementation period is a savings of $1.9 million. 

FACT 

The net of all costs and all savings during the 
implementation period is a net COST of $5.9M. 
The Air Force failed to account for electrical costs 
(3,380 Mwhlyr), computer maintenance costs, 
hardware materials costs, and Manpower costs. 

REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Disestablieh the Real-Time Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards Am, California. 
Any remaining equipment will be disposed of. 

Justiiication: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
recommended that REDCAP's capabilities be relocated to an 
existing facility at an installation with a Major Range and 
Test Facility Base (MRTFB) open air range. Projected work- 
load for REDCAP is only 10 percent of its available capacity. 
AFFTC has capecity sufficient to absorb REDCAP's workbad. 
REDCAP's basic hardwarein-the-loop infrastructure is duplicated 
at other Air Force T&E facilities. This action achieves significant 
cost savings and workload consolidation 

Return on Investment: 
The total estimated one-time cost to implement this 
recommendation is $1.7 million. The net of all costs and 
savings duing the implementation period is a swings af S1.S 
million. Annual recurring savings after implementation are 
$0.9 million with a return on investment expeded in one yeer. 
The net present value of the costs and savings over 20 yeen, 
is a savings of $1 1.0 million. 

Impacts: 
Assuming no economic recovery, this recommendation could 
result in a maximum potential reduction of 5 jobs (a direct jobs 
and 2 indirect jobs) over the 1996-2001 period in Erie County, 
New York economic area, which is less that 0.1 percent of 
economic area employment. This action will have minimal 
environmental impact 
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REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 
Annual recurring savings after implementation are 
$0.9 million with a return on investment expected 
in one year. 

FACT 

Current cost/yr is $0.9M. 
It includes: If moved 
140K of Vendor Maintenance SAME 
7600 Hours of labor SAME 

Does not include: 
Personnel for surge capacity 12 Engineers 

40 Operators 
rent, utilities (-3,380 Mwh power), ? 
Guard Force, etc.. ? 

Thus, the 0.9 Million in costs will still exist and 
there will be additional expenses. 

. 

REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Disestablieh the Real-Time Digitally Controlled Analyzer 
Processor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
recommended that REDCAP's capabilities be relocated to an 
existingfaciiity at an installation with a Major Range and 
Test Facility Base (MRTFB) open air range. Projected work- 
load for REDCAP is only 10 percent of its available capacity. 
AFFTC haa capacity sufficient to absorb REDCAP'S workload. 
REDCAP'S basic hardware-in-thaloop infrastructure is duplicated 
at other Air Force T&E facilities. This action achieves significant 
coed savings and workload consolidation 

Return on Investment: 
The total estimated one-time cost to implement thii 
recommendation Is $1.7 million. The net of ail costs and 
savings during the implementation period is a savings of $1.9 
million. Annual recurring srvings after implementation are 
$0.0 million with return on invastment expecled in one year. 
The net present value of the costs and savings over 20 yeam 
is a saving6 of $1 1.0 million. 

Impacts: 
Assuming no economic recovery, this recommendation could 
resutt in a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indirect jobs) over the 1996-2001 period in Erie County, 
New York economic area, which is lees that 0.1 percent of 
economic area employment. This action will have minimal 
environmental impact. 
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REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 

The net present value of the costs and savings 
over 20 years is a savings of $1 1 . 0  million. 

FACT 
The net present value of the costs and savings 
over 20 years is a COST of $1.3M. If MILCON costs are included 9 . 1  M 
The Air Force failed to account for the following costs at Edwards 
AFB, CA: 

Electricity - $290K 
Vendor Maint & Mat 140K 
Manpower ? 

Net present value of savings ($O.QNVyr) over 20 years is: $8.5M 
Net  present value of these costs (above) over 20 years is: - 3.9M 
Implementation Period Costs -5.9M 
Net present value of COST 1 . 3 M  

Additional MILCON costs 7.8M 
Total Net Present COST 9.1 M 
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REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Disestablish the Real-Time Digitally Controlled Analyzer 
Procwsor activity (REDCAP) at Buffalo, New York. 
Required test activities and necessary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, California. 
Any remaining equipment will be disposed of. 

Justification: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
recommended that REDCAP's capabilities be relocated to an 
existing facility at an Instalktion with a Major Range and 
Test Facility Base (MRTFB) open alr range. Profacted work- 
load for REDCAP is only 10 percent of its available capeclty. 
AFFTC has capacity sufficient to absorb REDCAP'S workload. 
REDCAP's bask hardware-iwtbioop infrastructure Is duplkated 
at other Air Force T&E facilities. This action achieves significant 
coat aavings and workload consolldation. 

Return on investment: 
The total estimated one-time coai to implement this 
recommendation Is $1.7 million. The net of all costs and 
savings durlng the implementation period le a savlngs of $1.9 
million. Annual recurring savings after Implementation are 
$0.9 miillon with a return on investment expected h one ywr. 
The net pro8ont value ot ttm co8Q and wvirgr  over 20 years 
is a uvlngs of $1 1.0 millbn. 

Impacts: 
Assuming no economk recovery, this recommendation could 
result In a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indirect lobs) over the 1998-2001 period in Erie County, 
New York economic area, whkh b less that 0.1 percent of 
economic area employment. This action will have mlnlmal 
environmental impect. 
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REDCAP Realignment - 
The TESTER'S Perspective 

ASSERTION 

Assuming no economic recovery, this recommen- 
dation could result in a maximum potential reduction 
of 5 jobs (3 direct jobs and 2 indirect jobs) over the 
1996-2001 period in Erie County, New York economic 
area, which is less that 0.1 percent of economic area 
employment. 

FACT 
Currently, REDCAP employs 75 professionals at 
Calspan (50 direct, 25 indirect); if moved, all of these 
jobs would disappear. The indirect economic impact 
on Erie County, New York is unknown. 

REDCAP Realignment - 
Thc SECDEF's BRACC Recommendatlona 

Recommendation : 
Dbesestablkh the Real-Tlme Digitally Controlled Analyzer 
Processor activity (REDCAP) at Bulfalo, New York. 
Required test activities and necessary suppotl equipment 
will be rebcatbd to the Alr Force Flight Teat Center (AFFTC) 
at Edwards AFB, C.llfornis. 
Any remalnlng equipment wlll be dlsposed of. 

Justification: 
The Test and Evaluation Joint Cross-Service Group (JCSG) 
recommended that REDCAP's capabilities be relocated to an 
existing facility at an Installation wlh a Major Range and 
Test Facility Base(MRTFB) open air range. Projected work- 
load for REDCAP Is only 10 percent of its evmilaMe capcity. 
AFFTC has capclty sufficient to absorb REDCAP's workload. 
REDCAP's k s l c  hardwere-in-tholoop Infrastructure is duplicated 
at other Air Force T&E facilities. Thls action achieves slgnlflcant 
cost savings and workload consolidation. 

Return on Investment: 
The total estimated one-time cost to implement this 
recommendetlon is $1.7 mlllion. The net of aII coats and 
savlngs durlng the lmpiementation period is a savings of $1.9 
million. Annul recurring savings after Implementation are 
$0.9 mlllion with a return on invsstment expected in one year. 
The net present value of the costs and savings over 20 years 
is a savlngs of $1 1.0 million. 

Impacts: 
Assumlng no oconomk n c w o r y ,  this rrcomnnndPtton could 
rwult in  8 maximum potential reductbn of 5 Job (3 dim3 jobs 
and 2 indhct jobs) over the 1W6-2001 puiod in  Erle County, 
Now York oconomk a m ,  w k h  ir kg. fhrt 0.1 of 
economk a m  employment. This action will have mlnlml 
environmental impact, 
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REDCAP Realignment - REDCAP Realignment - 

The SECDEF'S BRACC Recommendations 1  he TESTER'S Perspective Recommendation: 
Ii 

Disestablish the Real-Time Digitally Controlled Analyzer f 
Processor activity (REDCAP) at Buffalo, New York. 1 ASSERTION 
Required test activltles and necessary support equipment 
will be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, Cailfornia. 
Any remeinlng equipment will be disposed of. 

I 
I This action will have minimal environmental impact. f 

Justiflcatbn: 

D The Test and EvaluPtion Joint CroesSwice Group (JCSG) 

i rocommended that REDCAP'S capabilities be robcated to an 
existing facllity at an installation with a Major Ran* and 

f FACT Test Facility Base (MRTFB) open alr range. P r o w e d  work- 
load for REDCAP is only 10 percent of its avaikble capacity. 
AFFTC has capacity sufficient to absorb REDCAP'S workloed. 
REDCAP'S bask hardware-in-theloop infrastructure Is duplkated 
at other Air Force T&E facilktiea Thi- a,+.- --Lx-..-- - '  

I 
1 This action will have the followino envirnnm.nt.1 

w - - - - -  
impacts: 

a j  I 
~~ - . ...- -...W#E lr;~atrvss slgnnlcant 

--...-..CUa 

I I co* Savings and worklmd consolidation. 

Return on Investment: f 
The total estimated one-time cost to implement this 
recommendation is $1.7 million. The net of all costs and 
avings during the implementation period is a savings of $1.9 

f 
f @ 1 An additional 747,000 kwh of electricity will have mriiion. Annual recurrin~ imp~-tion are / 1 1 to be generated and transmitted to cool REDCAP $0.9 million w l h  a raurn on lnvsstment expected in one ymr. 

' I  i d The not present value of the costs and savings over 20 years @ (at Edwards AFB) above that required in Buffalo, is a savings of $1 1.0 million. 1 
L I .- - - 

q i I ~ e w  York because of desert term & 3 
txratures. I I impacts: Assuming no economic recovery, this recommendation couM 

result in a maximum potential reduction of 5 jobs (3 direct jobs 
and 2 indlrect jobs) over the 1996-2001 period in Erie County, 
New York economic area, which Is less thr+ n 1 -a 

- -  -- - ---. ".. r",r-,,, "I 

I I monomic a m  e m ~ l o y k n t .  Thb action will h v e  mln jmi  
'1 ptPr( at & A r r r ~ v r l r r  A P m  - - -511 . - -  e 100 vear mvlr0nment.l impact. 

2. A facility to house REDCAP will need to be 
~OnStt'--.~, ,. ~ u w a l u a  f i r m  w11nIn th( - - a --- 
floodplain (according to MILCON documents for 
the ECITF). Note, to our knowledge, there is no 
additional environment impact statement being 
completed for the additional MILCON work being 
unilaterally added to house REDCAP and AFEWES 
prior to BRACC recommendations. 
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REDCAP Realignment - 
The SECDEF's BRACC Recommendations 

Recommendation: 
Di6eataMtsh ttm ~ r l - n m e  olgiteily conhoued ~rulpr 
Procowor acthrEy (REDCAP) at Buffalo, N.w York. 
Required test actlvlties and necessary support equipment 

CONCLUSION wlll be relocated to the Air Force Flight Test Center (AFFTC) 
at Edwards AFB, Calornla. 
Any remaining equipment wlll be disposed of. 

Justltication: tation, yard, center, m Tmt and h l w i o n  John cr--lce Gmup (,icsG) 
recommended that REDCAP'S capabilltles be relocated to an 
existing faclllty at an installation w l h  a Major Range and 
Test Faclllty Basa (MRTFB) open alr range. Projected work- 
load for REDCAP is only 10 percent of Its available capecity. ission is of vital importance to national defense ,IF, has S M I C M ~ ~  abaort~ R,,P, ~orklocld. 
REDCAP's basic hardware-in-tbloop lntrastructue Is duplkated 
at other Air Force T&E facllltles. This action achiives slgnlticant 

nique - there is no other way to test the modern c o n  -=vines and workl-d c o ~ o ~ ~ a t i o n .  

mS against these modern threats Return on Investment: 
The total estimated one-time cost to implement this 
recommendation k 51.7 mllllon. The net of all costs and 

be operated in a more efficient manner: savings during the implementation period IS a savings or $1.9 
mllllon. Annual recurring savings after implementation are - Profit motivated corporation VS. government operator $0.9 million W R ~  a return on Investment expected In one year. 

- No cost for rent, utilities,guard force The net present value ot the costs and savlngs over 20 years 
is a savlngs of $1 1.0 mllllon. - No cost for support of surge requirements 
Impacts: - Location is more accessible to users Assuming no economk recovery, this recommendation could 
result in a maximum potentla1 reduction of 5 Jobs (3 dkect Jobs 
and 2 Indirect jobs) over the 19%-2001 perlod in  Erie County, 
New York economic area, which k less that 0.1 percent ot ny "savings" from ,OnOmlc ., employmn. w,ll bve m13,,,,,l 

envlronmentsl Impct. 

- savings are nil 
- move costs exceed $13.M 

that needs a threat IADS can be linked to 
andard Distributed Interactive Simulation 





Electronic Combat (EC) 
Community Concerns on Move 

"DOD BRACC Targets EC Testing" 



Cutting Room Floor 
DOD BRACC Targets EC Testing 

Editor's note: This article is an expanded version of a story which appears in the May "EC Monitor." 

The US Department of Defense's (DOD's) March 2 recommendations to the current Base Realignment and Closure 
Committee (BRACC) includes plans to move key elements of the Air Force's current electronic combat 
developmental test and evaluation (ECDT&E) capability to new locations at Nellis A m ,  NV, and Edwards AFB. 
CA. The plan has contributed to a contentious final round of the BRACC hearings. 

The DOD recommendations propose to relocate 8 threat simulators and 52 government jobs from the 
Electromagnetic Threat Environment (EMTE) range at Eglin AFB. FL, to the Nellis Range Complex. Currently 
Nellis serves as an elecuonic combat training range. The estimated cost of this move is $2.2 million. 

The DOD recommendation also includes moving the Real-Time Digitally Controlled Analyzer Processor (REDCAP) 
activity at Buffalo, NY. and the Air Force Electronic Warfare Environment Simulator (AFEWES) at Ft. Worth, TX. 
to the Air Force Flight Test Center at Edwards AFB. The DOD estimates the cost of moving AFEWES at $5.8 
million and the cost of moving REDCAP at $1.7 million. 

Criticism of the recommendations has been swift and vociferous. Skeptics argue that while the recommendations 
appear to suggest a coherent and inexpensive plan to consolidate Air Force open-air EC testing at Nellis and 
hardware-in-the-loop (HITL) testing at Edwards. they are inherently flawed for several reasons -- and represent a 
walk to the executioner's block for EC testing. 

To explain what capabilities this plan proposes to move, it is important to understand what functions this equipment 
provides. In the late 1980s. the Air Force came under fire for a number of troubled electronic combat (EC) 
procurement programs, most notably the ALQ- 16 1 A for the B- 1 B bomber. In response to such procurement 
problems, the DOD launched the EC Test ~ r i ce s s ,  a plan to ensure that all DOD Systems Program Offices test their 
EC systems rigorously throughout their development. Congress endorsed the EC Test Process in the FY94 National 
Defense Authorization Act, thereby requiring any EC system under development to meet an "appropriate, rigorous 
and structured test and evaluation regime" before receiving authorization to proceed to the low-rate initial production 
stage. The language went on to list the types of testing facilities, which included computer simulation and modeling 
facilities; measurement facilities; system integration labontories; simulated threat HITL test facilities, namely 
REDCAP and AFEWES; installed system test facilities; and open-air ranges such as the Air Force's EMTE. 

First, critics say that while the concept of moving resources from Eglin to Nellis does not in itself threaten Air Force 
ECDT&E, the Air Force cannot possibly move and then rebuild the EMTE capabilities at Nellis for the $2.2 million 
figure submitted to the BRACC. They argue that $2.2 million would only cover the actual move itself and would 
make no provisions to add the extensive command and control facilities the critics charge Nellis would require to 
upgrade the range from a training facility to full ECDT&E capability. 

JED spoke with MG Richard Gillis, USAF (ret.), who has argued to the BRACC that the EMTE should remain at 
Eglin for several reasons. He has submitted itemized cost data to the BRACC indicating that the true cost of moving 
the EMTE equipment to Nellis and building the proper facilities for the equipment is actually $1 1 million. He argues 
that it is less expensive to maintain the current capabilities of Eglin, where the EMTE command and control facilities 
already exist. 



Previous investigations of DOD ECDT&E consolidation appear to support Gillis's contentions. In 1994, the Board of 
Directors (vice-chiefs for all the services) studied the issue of consolidating all DOD ECDT&E. According to the 
study, they found that the most capable range in the DOD was the EMTE at Eglin. It also concluded that the most 
cost-effective DOD plan for joint EC and munitions test consolidation would be to relocate the Navy's China Lake 
and Pt. Mugu, CA, facilities to Eglin. Following that study, the Test and Evaluation Joint Cross Services Group, 
which recently studied the DOD ECDT&E consolidation issue for the BRACC, reached the same conclusion. This 
has led many to question why these findings were not part of the current DOD recommendations, and also why the 
Air Force would want to dismantle the EMTE range, which the DOD twice identified as its most capable EC and 
munitions test range. 

The cost to move the AFEWES and REDCAP resources also appears to be in doubt. Sources close to the two 
facilities, citing itemized estimates, contend that it would cost $66.7 million to move AFEWES, rather than the $5.8 
million estimated by the DOD BRACC recommendations, and at least S13.8 million to move REDCAP -- not S1.7 
million. The sources explained that, from a cost point of view, the Air Force estimates would only hold true if there 
were no plans to put the HITL equipment back into service once it was moved out west. 

One reason for the discrepancies is that the Air Force allegedly did not request itemized estimates for moving the 
equipment until after the DOD recommendations were made. According to a source familiar with the program, 
AFEWES contractor Lockheed-Ft. Wonh Co. (Ft. Wonh, TX), was not contacted by Air Force officials to determine 
the specific costs of moving AFEWES until March 22, three weeks after the DOD submitted its BRACC 
recommendations. Similarly, CALSPAN Corp. (Buffalo. NY), contractor for REDCAP, was not asked to provide a 
similar cost estimate until March 2 1, according to industry sources. 

Furthermore, congressional sources indicate that the Air Force has not identified the cost data that it used to provide 
the estimates for the EMTE, AFEWES and REDCAP DOD recommendations. They claim that if the Air Force cost 
data were available, they should have been provided to the BRACC information libraries in both the House and the 
Senate. They indicate that no breakdown of the EMTE. REDCAP and AFEWES cost estimates exists at those sites. 
An April Government Accounting Office report specifically concerned with the DOD recommendations to the 
BRACC finds a similar conclusion regarding many Air Force estimates. 

Congressional sources suspicious of Air Force intentions also indicated that under the current BRACC system. 
military value and operational cost savings are the major criteria by which the DOD recommendations are judged. 
They further stated that because of the high priority placed on cost savings over a given period of time, it is 
advantageous for the Air Force to underestimate the cost of the moves if i t  wants to ensure that the BRACC will 
accept the recommendations. In essence, not only are the up-front costs of a S5.8 million move cheaper than a S66.7 
million move. but the payback will also occur significantly sooner. 

However. the sources went on to say, if the Air Force underestimates the relocation costs too much, as has been 
alleged, then it will either have to "mothball" the equipment indefinitely or identify money elsewhere in its budget to 
put the equipment back into service. The sources added that given the DOD funding climate, the former option 
seemed more plausible. 

What makes the "mothball" scenario more likely for the EMTE, REDCAP and AFEWES equipment, said other 
sources, is the lack of provision for moving any of the experienced personnel who run the equipment. Concerning the 
EMTE, the DOD recommendation calls for the transfer of 52 government positions, mostly from the 46th Test Wing 
at Eglin -- the people responsible for running the EMTE equipment. The sources argued that while the positions are 
being relocated to Nellis, it was likely that many of the technicians currently filling those positions would find other 
assignments at Eglin, since they are given that option. The sources therefore predicted that most of the positions will 
go to Nellis "empty." This brings into question where the Air Force plans to find the skilled personnel necessary to 
operate the equipment, since many agree that within the Air Force, the current expertise needed to run the EMTE 
equipment resides only at Eglin. 

With regard to REDCAP and AFEWES, the DOD recommendations make no provision to move any contractor jobs 
from REDCAP or AFEWES to Edwards, since the BRACC concerns itself only with government positions. 
operation of both sites relies almost exclusively on a contractor work force. This includes approximately 50 
CALSPAN personnel who directly maintain and operate REDCAP and 100 Lockheed personnel who perform the 



same functions for AFEWES. Critics argue that the expertise required to operate the equipment does not exist 
anywhere else. They also say that the Air Force has not come forward with any plan to move CALSPAN or 
Lockheed employees to Edwards. They say that if such a plan existed, it should have been discussed with the 
contractors. Currently, no such plan is known to exist. 

Further clouding the issue of cost is the uncertainty surrounding the number of systems the Air Force plans to 
relocate. While the DOD recommendations cite 8 closed-loop simulators, Eglin sources contacted during the recent 
Dixie Crow Symposium provided a list of 10 systems slated to move as part of the recommendations. Meanwhile, 
another source has alleged that 17 systems have been identified following a site visit designated to determine which 
assets are to be removed. The sarne source provided JED with an internal Air Force document, dated March 28, from 
the 46th EC Test Squadron at Eglin. The document purports to list the capabilities that are to be removed from Eglin. 
These include: 

testing of integrated EC systems such as F-15 TEWS and the US Army's Advanced Threat Radar Jammer for the 
Apache 
full radar-warning-receiver (RWR) testing for programs which require high threat density, such as the F-16's 
ALR-56M and the Navy's ALR-67(V)3&4 Advanced Radar Warning Receiver 
full RF precision direction finding development such as the High-Speed Antiradiation Missile (HARM) 
Targeting System and E-3 AWACS electronic support measures 
EC jamming effectiveness testing for programs such as the EF- 1 1 1 System Improvement Program 
electronic countermeasures (ECM) technique development for such programs as the ALQ- 13 1. - 137. - 183 pod 
optimization and the B-52 ALQ-172 defensive avionics suite 
HITL ECM technique development for programs such as the exploitation of SA-8 surface-to-air-missiles and 
AC- 130 Gunship ECM development 
ECM tactics development for Combat Talon I1 and MH-53J Pave Low I11 electronic warfare suites 
countermeasures effectiveness testing for the Navy and Air Force aircraft as well as dual infrared/RF decoys 
quick reaction jammer and RWR software reprogramming such as Coronet Quick I and I1 
contingency deployment ECM system verification for aircraft such as AC- 130 A/H and Combat Talon I and I1 
radar cross sectiodchaff bloom measurements for programs such Air National Guard F-16. C-130 radar cross 
section and defensive avionics assessment program. 

The document goes on to say, "We are basically out of any business that requires more than one emitter of a 
particular type. This includes all closed-loop ECM testing, especially effectiveness testing and ECM technique 
evaluation measuring miss distances generated. This is most of the Electronic Combat testing being accomplished 
today." Critics are concerned that these Air Force ECDT&E testing capabilities will be lost if the DOD 
recommendations are approved. 

Finally, critics contend that if the DOD recommendations are approved by the BRACC and President Clinton, the 
plan would put Congress in a "Catch 22." Specifically, a FY95 Senate Appropriations Committee Report directs the 
Air Force to study electronic networking solutions prior to consolidating any HITL simulation facilities. The reason 
for the mandate is to explore the relatively inexpensive possibility of electronically linking REDCAP and AFEWES 
to Edwards rather than moving the sites. Similarly, Congress directed the DOD to submit an EC master plan for 
congressional approval before moving any simulation equipment out of Eglin. However, the final drafts of these 
studies are not due to be presented until after Congress is scheduled to vote on the BRACC recommendations. 

Following the DOD recommendations to the BRACC, the committee has until May 17 to hear any arguments 
concerning the DOD recommendation before it must present its final draft to President Clinton and Congress on July 
1. The President must then accept or reject the plan in its entirety. The sarne is true for passage in Congress. If 
Congress is presented with a BRACC plan which includes the current recommendations, then it must decide whether 
to reject the entire BRACC '95 proposal or allow the recommendations to stand in defiance of its own mandates. 

The potential conflict between the BRACC and congressional mandates is a subject of debate. Air Force sources cite 
an unnamed congressional staffer, who assured the service that the mandates would still have to be met even if 
Congress passed the BRACC '95 legislation. 

However, according to knowledgeable congressional sources contacted by JED, if Congress is presented with the 
current EMTE, AFEWES and REDCAP recommendations and passes the BRACC '95 legislation, the legislation 



would take precedence over the mandates, since the BRACC is an actual bill rather than a committee mandate. The 
sources also add that it was extremely unlikely that the conflict would cause Congress to reject the BRACC '95 
legislation, which involves approximately 140 other military installations besides the EC test facilities. 

With the congressional mandates in place, the inclusion of the EMTE, AFEWES and REDCAP in the DOD 
recommendation took many by surprise. Sources indicated that in light of the Test and Evaluation Joint Cross Service 
Group findings the DOD had only been giving serious consideration to consolidating range equipment between Eglin 
and the Navy's China Lake facility, not Nellis. However, sources allege that senior elements of the Air Force 
Materiel Command and the Test and Evaluation Directorate implemented their EMTE, AFEWES and REDCAP 
recommendations at the "1 lth hour." Such timing prevented any debate within the ECDT&E community concerning 
the wisdom of the moves. 

For REDCAP and AFEWES, the April Government Accounting Office BRACC report already cited indicated that 
the two sites did not meet the minimum personnel requirements of the DOD base re-alignment guidelines and should 
not have been included in the DOD recommendations. 

While the events seem confusing, the source of concern for many is that by allegedly failing to submit accurate cost 
data in the DOD recommendations and failing to ensure that the EMTE, AFEWES and REDCAP personnel will 
move with the equipment, the Air Force Materiel Command and the Air Force Test and Evaluation Directorate have 
not properly ensured that the EMTE, AFEWES and REDCAP equipment will ever be placed back into service once 
moved. Consequently, critics also condemn the negative effect the moves will have on the Air Force EC Test 
Process. 

Skeptics suggest two reasons why the future of Air Force ECDT&E is in its current situation. At best. they say, the 
Air Force decided to implement a consolidation of ECDTLkE equipment in a particularly careless manner. They 
allege that if the plan was to consolidate, it was underfunded. improperly staffed and, since the moves were added to 
the DOD recommendations at the 11 th hour. the chance to debate the plan was never presented to the DOD 
ECDT&E community. 

As an aside, sources added that. with only the F-22 coming down the road as a new program, the Air Force Flight 
Test Center at Edwards AFB is running out of missions for its Benefield Anechoic Facility. They added that moving 
EC HITL testing to Edwards will ensure the need for the facility, temporarily. However they allege that the Air Force 
plan does not account for who will run the equipment or how it will find the money to re-establish the full 
capabilities of REDCAP and AFEWES. 

At worst, they suggest the March 2 DOD recommendations were a deliberate effort by certain high-ranking elements 
of the Air Force to weaken, if not kill, key elements of its EC Test Process. 

Expounding on this second scenario, critics suggest that amid the shrinking defense budget, the battle between the 
acquisition and the testing elements of the Air Force has finally surfaced, with the acquisition elements in control. 
They suggested that the acquisitions camp finds the potentially costly price tag of testing (and retesting) too 
expensive for their constrained program budgets. Thus, System Program Offices (SPOs), especially the F-22, have 
sought to bypass currently mandated EC testing procedures in favor of their own programs in an effort to cut costs. 

Last year, according to congressional sources, Congress requested that the F-22 System Program Office clearly 
define in an F-22 Electronic Combat Effectiveness Testing Report, what testing it planned to do at REDCAP and 
AFEWES. This plan, due March 1, had not been delivered at press time. The sources further allege that without 
REDCAP and AFEWES available to test the F-22 Integrated Electronic Warfare System (INEWS), Congress would 
be hard pressed to find an Air Force facility that could properly test the INEWS against simulated integrated air 
defense systems and missile threats -- leaving the SPO to find a way to test the system itself. The F-22 SPO did not 
respond to JED queries regarding these allegations. 

Critics believe that if REDCAP and AFEWES are relocated to Edwards -- and are mothballed or lose capabilities due 
to the reasons cited above -- developmental EC systems testing would likely emphasize more expensive open-air 
testing, since that is the current focus of the Flight Test Center at Edwards. More importantly, critics argue that the 
costs associated with hardware fixes are extremely expensive once testing reaches the open-air phase. They cite 
current Air Force efforts to fix ALQ- 161A as an example. 



However, retired USAF Lt Gen Howard Leaf, director of Air Force test and evaluation, did agree to address some of 
these allegations. "The Air Force is participating in the Base Realignment and Closure (BRAC) process and is 
responding to consolidation recommendations forwarded to the Office of the Secretary of Defense (OSD)," said Leaf 
in a written response to JED queries. "Equipment and manpower positions that would be located under the BRAC 
recommendations and their receiving locations are being refined during site visits." 

However, Leaf asserted that since "the majority of all Air Force developmental test and evaluation and a large 
portion of its operational test and evaluation are currently conducted at Edwards AFB and Nellis Range Complex, 
command and control facilities sufficient for test and evaluation exist." Further, Leaf said, "Hiring of additional 
personnel and appropriate training will be accomplished if required." 

The DOD recommendations do not violate the intentions of Congress, Leaf said. "The Air Force has not moved any 
electronic warfare simulation equipment, and thus has not violated congressional direction." 

In conclusion, Leaf said, "The Air Force remains strongly committed to the electronic warfare test process and our 
ability to implement it. Costs associated with reactivating needed test and evaluation capabilities realigned by the 
BRAC process are borne by the BRAC; these funds are set aside for this purpose only." 

At press time, the executive board of the BRACC was scheduled to meet with GAO and DOD officials to specifically 
address test and evaluation issues. It remained unclear whether the issues raised by critics of the DOD 
recommendations for EMTE, AFEWES and REDCAP facilities would be heard at that meeting. -- J. Knowles 



Congressional Direction Restricting 
Move of REDCAP 
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~ h r c o t '  simulator ddvel6 1nent.-The Committee provides 

$45,664,000, an increase to t R e budget request of S5,589,000 and 
an amount $589,000 above the House recommendation. ,- 

h e  Committee deletes $4,000,000 to slow the pace of- 
to the Air Force electronic warfare evaluation simulator 
[AFEWES]. The Air Force may make substantial adjustments in i t s  
test  and evaluation infrastructure, so accelerated modernization ef- 
forts are premature at this time. 
The Committee adds $9,589,000 to the budget request for the 

real-time electromagnetic digitally controlled analyzer and prcc- 
' essor [REDCAP] roject. The Committee directs that the full 

amount, S16,589, d 0 ,  shall be made available only to complete the 
option C upgrade of the REDCAP facility, to iniziate the option E 
REDCAP upgrade; and to perform data reduction updates. 
The Committee provides $912,000, the budget request amount, 

only to continue activities under the Have Xote Program. 
The Committee also approves the requested amount, $2,000,000, 

only to fully fund ongoing activitie~ at the Rome Laboratory An- 
knna Measurement Facility. 

Fuahermore, the Committee is aware of proposals to consolidate 
threat hardware-in-the-loop electronic combat test facilities at a 
single site. Data linking. rather than moving. facilities could prove 
b be Car more emcient and cost effective. Therefore, at least 120 
days prior to the approval of  any effort to consolidate. transfer, re- 
align, alter, or downsize any mission or activity ar any threat hard- 
ware-in-the-loop electronic combat test facilities. the Secretary of 
Defense shall provide to the congressiond Defense committees a 

-. . .- --.. - -- - 

stud clearly demonstrating that data linking is: (1) technically in- 
feositle, or (2) less eficient and tort effective than ccnsolidation. 
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