DCN 1596

Department 1 NAVY
Option Package : NRL (SATELLITES)

Scenario file : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR

std Fctrs File : P:\COBRA\N9SDBOF.SFF
Starting Year : 1996
Final Year : 1998
ROI Year : Never

NPV in 2015($K): 96,362
1-Time Cost($K): 80, 246

Net Costs ($K) Constant Dollars

1996 1997
MilCon 6,028 66,982
Person o} 0
Overhd 470 352
Moving 0 0
Missio 0 4]
Other 0 0
TOTAL 6,498 67,335
1996 1997

POSITIONS ELIMINATED

off 0 0

Enl 0 0

Civ 0 4}

TOT 0 0
POSITIONS REALIGNED

of f 0 0

Enl 0 0

Stu o] 0

Civ 0 0

TOT 0 0
Summary:

LJCSG #17 - Consolidate NRL Satellite Engineering Development at SMC~LAAFB
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COBRA REALIGNMENT SUMMARY (COBRA v5.08) - Page 2/2

Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department : NAVY
Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR

Std fFctrs File : P:\COBRA\N9SDBOF.SFF

Costs ($K) Constant Dollars

1996 1997
MilCon 6,028 66,982
Person 0 0
Overhd 470 352
Moving 0 0
Missio 0 0
Other 0 0
TOTAL 6,498 67,335
Savings ($K) Constant Dollars

1996 1997
MilCon 0 0
Person 4] 0
Overhd 0 i}
Moving 0 0
Missio 0 0
Other 0 0
TOTAL 0 0

1998

1999

2000

2001

4,126




TOTAL ONE-TIME COST REPORT (COBRA v5.08) - Page 1/3

Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department : NAVY

Option Package : NRL (SATELLITES)
Scenario File @

Std Fctrs File : P:\COBRA\NSSDBOF.SFF

(ALl values in Dollars)

Construction
Military Construction
Family Housing Construction
Information Management Account
Land Purchases

Total - Construction

Personnel
Civilian RIF
Civilian Early Retirement
Civilian New Hires
Eliminated Military PCS
Unemployment

Total - Personnel

Overhead
Program Planning Support
Mothball / Shutdown
Total - Overhead

Moving
Civilian Moving
Civilian PPS
Military Moving
Freight
One-Time Moving Costs
Total ~ Moving

Other
HAP / RSE
Environmental Mitigation Costs
One-Time Unique Costs

Total - Other

P:\COBRA\PRELIM\PRELIM3\NRL-AF,CBR

Cost

73,010,931
0

0
0

277,298
103,372
0

0
40,716

1,086,421
0

5,116,728
0

0

110,305
500,000

Sub-Total

73,010,931

421,386

1,086,421

5,727,034

One-Time Savings
Military Construction Cost Avoidances
Family Housing Cost Avoidances
Military Moving
Land Sales
One-Time Moving Savings
Environmental Mitigation Savings
One-Time Unique Savings

Total Net One-Time Costs

80,245,773




ONE-TIME COST REPORT (COBRA v5.08) - Page 2/3
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

¢ NAVY
NRL (SATELLITES)

Department
Option Package

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR

std Fctrs File : P:\COBRA\NSS0BOF.SFF
Base: NRL, DC
(ALl values in Dollars)

Construction
Military Construction
Family Housing Construction
Information Management Account
Land Purchases

Total - Construction

Personnel
Civilian RIF
Civilian Early Retirement
Civilian New Hires
Eliminated Military PCS
Unemployment

Total - Personnel

Overhead
Program Planning Support
Mothball / Shutdown
Total - Overhead

Moving
Civilian Moving
Civilian PPS
Military Moving
Freight
One-Time Moving Costs
Total - Moving

Cther
HAP / RSE
Environmental Mitigation Costs
One-Time Unique Costs

Total - Other

One-Time Savings
Military Construction Cost Avoidances
Family Housing Cost Avoidances
Military Moving
Land Sales
One-Time Moving Savings
Environmental Mitigation Savings
One-Time Unique Savings

Total Net One-Time Costs

Cost Sub-Total
0
0
0
0
0
277,298
103,372
0
0
40,716
421,386
1,086,421
0
1,086,421
5,116,728
0
0
110,305
500,000
5,727,034
0
0
0
0
7,234,841
0
0
0
0
0
0
0
0
7,234,841




ONE-TIME COST REPORT (COBRA v5.08) - Page 3/3
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department ¢ NAVY

Option Package : NRL {SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
Std Fctrs File : P:\COBRA\N9SDBOF.SFF

Base: SMC LOS ANGELES AFB, CA
(ALl values in Dollars)

Category Cost Sub-Total

Construction
Military Construction 73,010,931
Family Housing Construction 0
Information Management Account 0
Land Purchases 0
Total - Construction 73,010,931

Personnel
Civilian RIF
Civilian Early Retirement
Civilian New Hires
Eliminated Military PCS
Unemp loyment

Total - Personnel 0

[=NeoNoloNe]

Overhead
Program Planning Support
Mothball / Shutdown
Total - Overhead 0

oo

Moving
Civilian Moving
Civilian PPS
Military Moving
fFreight
One-Time Moving Costs
Total - Moving 0

[oFoNeNolls)

Other
HAP / RSE 0
Environmental Mitigation Costs 0
One-Time tUnique Costs 0
Total - Other 0

One-Time Savings
Military Construction Cost Avoidances 0
Family Housing Cost Avoidances 0
Military Moving 0
Land Sales 0
One-Time Moving Savings 0
Environmental Mitigation Savings 0
One-Time Unique Savings 0

Total Net One-Time Costs 73,010,931




TOTAL MILITARY CONSTRUCTION ASSETS (COBRA v5.08) - Page 1/3
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department s NAVY

Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
Std Fctrs File : P:\COBRA\N9SDBOF.SFF

ALl Costs in $K

Total IMA Land Cost Total
Base Name MilCon Cost Purch Avoid Cost
NRL 0 0 0 0 0
SMC LOS ANGELES AFB 73,011 0 0 0 73,011
Totals: 73,011 0 0 0 73,011




MILITARY CONSTRUCTION ASSETS (COBRA v5.08) - Page 2/3
Data As Of DB8:22 01/20/1995, Report Created 16:11 02/21/1995

Department : NAVY

Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
Std Fctrs File : P:\COBRA\N9SDBOF.SFF

MilCon for Base: SMC LOS ANGELES AFB, CA

All Costs in $K

Mi LCon Using Rehab New New
Description: Categ Rehab Cost* MilCon Cost*
ADMINISTRATIVE (SF) ADMIN 0 0 22,500 5,611
SUPPLY/STORAGE (SF) STORA 0 0 76,900 14,655
ROT&E FACILITIES RDT&E 0 0 162,600 52,745

INCLUDES SCIF

Total Construction Cost:
+ Info Management Account:
+ Land Purchases:
- Construction Cost Avoid:

* ALL MilCon Costs include Design, Site Preparation, Contingency Planning, and

SIOH Costs where applicable.




PERSONNEL SUMMARY REPORT (COBRA v5.08)

Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department

Option Package :
: P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR

Scenario File
Std Fctrs File

.
.
.
.
.
.

NAVY
NRL (SATELLITES)

P:\COBRA\N9SDBOF, SFF

PERSONNEL SUMMARY FOR: NRL, DC

BASE POPULATION (FY 1996):

of ficers

Enlisted Students

FORCE STRUCTURE CHANGES:

1996 1997 1998 1999 2000

officers 0 0 0

Enlisted ~1 0 o] 0 0
Students 0 0 0 0 0
Civilians -434 0 0 0 0
TOTAL -435 0 0 0 0

BASE POPULATION (Prior to BRAC Action):
officers Enlisted Students
37 284 0

PERSONNEL REALIGNMENTS:
To Base: SMC LOS ANGELES AFB, CA

Officers
Enlisted
Students
Civilians
TOTAL

1996 1997 1998 1999 2000

0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 213 0 0
0 0 213 0 0

TOTAL PERSONNEL REALIGNMENTS (Out of NRL, DC):

1996 1997 1998 1999 2000

Officers 0 0 0 0 0
Enlisted 0 0 0 0 0
Students 0 0 0 0 0
Civilians 0 0 213 0 0
TOTAL 0 0 213 0 0
BASE POPULATION (After BRAC Action):
officers Enlisted Students
37t 284 0

PERSONNEL SUMMARY FOR: SMC LOS ANGELES AFB, CA

BASE POPULATION (FY 1996, Prior to BRAC Action):

officers

Enlisted Students

PERSONNEL REALIGNMENTS:
From Base: NRL, DC

Officers
Enlisted
Students
Civilians
TOTAL

1996 1997 1998 1999 2000

0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 213 0 0
0 0 213 0 0

2001

[eNeNoloNe)

Civilians

213
213

Civilians




PERSONNEL SUMMARY REPORT (COBRA v5.08) - Page 2
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

NAVY
NRL (SATELLITES)

P: \COBRA\PRELIM\PRELIM3\NRL-AF, CBR
P: \COBRA\N9SDBOF. SFF

Department

Option Package
Scenario File
Std Fctrs File

.
.
.
.
.
.
.
.

TOTAL PERSONNEL REALIGNMENTS (Into SMC LOS ANGELES AFB, CA):

1996 1997 1998 1999 2000 2001 Total

Officers 0 0 0 0 0 0 0
Enlisted 0 0 0 0 0 0 0
Students 0 0 4] 0 0 0 0
Civilians 0 0 213 0 0 0 213
TOTAL 0 0 213 0 0 0 213

BASE POPULATION (After BRAC Action):

Officers Enlisted Students Civilians
1,444 441 0 1,616




TOTAL PERSONNEL IMPACT REPORT (COBRA v5.08) - Page 1/3
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department : NAVY
Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
Std Fctrs File : P:\COBRA\N9SDBOF,SFF

Rate 1996 1997 1998 1999 2000 2001 Total

1
1
]
¢
)
]
]
]

CIVILIAN POSITIONS REALIGNING OUT 0 0 213 0 0 0 213
tarly Retirement* 10.00% 0 0 21 0 0 0 21
Regular Retirement* 5.00% 0 0 1" 0 0 0 1
Civilian Turnover* 15.00% 0 0 32 0 0 0 32
Civs Not Moving (RIFs)*+ 0 0 13 0 0 0 13
Civilians Moving (the remainder) 0 0 136 0 0 0 136
Civilian Positions Available 0 0 44 0 0 0 7

CIVILIAN POSITIONS ELIMINATED 0 0 0 0 0 0 0
Early Retirement 10.00% 0 0 0 0 0 0 0
Regular Retirement 5.00% 0 0 0 0 0 0 0
Civilian Turnover 15.00% 0 0 0 0 0 0 0
Civs Not Moving (RIFs)*+ 0 0 0 0 0 0 0
Priority Placement# 60.00% 0 0 0 0 0 0 0
Civilians Available to Move 0 0 0 0 0 0 0
Civilians Moving 0 0 0 0 0 0 0
Civilian RIFs (the remainder) 0 0 0 0 0 0 0

CIVILIAN POSITIONS REALIGNING IN 0 4] 213 0 0 0 213
Civilians Moving 0 0 136 0 0 0 136
New Civilians Hired 0 0 7 0 0 0 7
Other Civilian Additions 0 0 0 0 0 0 0

TOTAL CIVILIAN EARLY RETIRMENTS 0 0 21 0 0 0 21

TOTAL CIVILIAN RIFS 0 0 13 0 0 0 13

TOTAL CIVILIAN PRIORITY PLACEMENTS# 0 0 0 0 0 0 0

TOTAL CIVILIAN NEW HIRES 0 0 77 0 0 0 77

* Early Retirements, Regular Retirements, Civilian Turnover, and Civiiians Not
Willing to Move are not applicable for moves under fifty miles.

+ The Percentage of Civilians Not Willing to Move (Voluntary RIFs) varies from
base to base.

# Not all Priority Placements involve a Permanent Change of Station. The rate
of PPS placements involving a PCS is 50.00%




PERSONNEL IMPACT REPORT (COBRA v5.08) - Page 2/3
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Depar tment ¢ NAVY
Option Package : NRL (SATELLITES)
Scenario File P: \COBRA\PRELIM\PRELIM3\NRL-AF.CBR

Std Fctrs File : P:\COBRA\N9SDBOF.SFF
Base: NRL, DC Rate 1996 1997 1998 1999 2000 2001 Total
CIVILIAN POSITIONS REALIGNING OUT 0 0 213 0 0 0 213
Early Retirement* 10.00% 0 0 21 0 0. 0 21
Regular Retirement* 5.00% 0 0 1 0 0 0 1"
Civilian Turnover* 15.00% 0 0 32 0 0 0 32
Civs Not Moving (RIFs)* 6.00% 0 0 13 0 0 0 13
Civilians Moving (the remainder) 0 0 13 0 0 0 136
Civilian Positions Available 0 0 44 0 0 0 7
CIVILIAN POSITIONS ELIMINATED 0 0 0 0 0 0 0
Early Retirement 10.00% 0 0 0 0 0 0 0
Regular Retirement 5.00% 0 0 0 0 0 0 0
Civilian Turnover 15.00% 0 0 0 0 0 0 0
Civs Not Moving (RIFs)* 6.00% 0 0 0 0 0 0 0
Priority Placement# 60.00% 0 0 0 0 0 0 0
Civilians Available to Move 0 0 0 0 0 0 0
Civilians Moving 0 0 0 0 0 0 0
Civilian RIFs (the remainder) 0 0 0 0 0 0 0
CIVILIAN POSITIONS REALIGNING IN 0 0 0 0 0 0 0
Civilians Moving 0 0 0 0 0 0 0
New Civilians Hired 0 0 0 0 0 0 0
Other Civilian Additions 0 0 0 0 0 0 0
TOTAL CIVILIAN EARLY RETIRMENTS 0 0 21 a 0 0 21
TOTAL CIVILIAN RIFS 0 0 13 0 0 0 13
TOTAL CIVILIAN PRIORITY PLACEMENTS# 0 0 0 0 0 0 0
TOTAL CIVILIAN NEW HIRES 0 0 0 0 0 0 0

* garly Retirements, Regular Retirements, Civilian Turnover, and Civilians Not
Willing to Move are not applicable for moves under fifty miles.

# Not all Priority Placements involve a Permanent Change of Station. The rate
of PPS placements involving a PCS is 50.00%




PERSONNEL IMPACT REPORT (COBRA v5.08) - Page 3/3
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department s NAVY

Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
Std Fctrs File : P:\COBRA\N9SDBOF,SFF

Base: SMC LOS ANGELES AFB, CA Rate 1996 1997 1998 1999 2000 2001 Total

CIVILIAN POSITIONS REALIGNING OUT 0 0 0 0 0 0 0
Early Retirement* 10.00% 0 0 0 0 0 0 0
Regular Retirement* 5.00% 0 0 0 0 0 0 0
Civilian Turnover* 15.00% 0 0 0 0 0 0 0
Civs Not Moving (RIFs)* 6.00% 0 0 0 0 0 0 0
Civilians Moving (the remainder) 0 0 0 0 0 0 0
Civilian Positions Available 0 0 0 0 0 0 0

CIVILIAN POSITIONS ELIMINATED 0 0 0 0 0 0 0
Early Retirement 10.00% 0 4] 0 0 0 0 0
Regular Retirement 5.00% 0 0 0 0 0 0 0
Civilian Turnover 15.00% 0 0 0 0 0 0 0
Civs Not Moving (RIFs)* 6.00% 0 0 0 0 0 0 0
Priority Placement# 60.00% 0 0 0 0 0 0 0
Civitians Available to Move 0 0 0 0 0 0 0
Civilians Moving 0 0 0 0 0 0 0
Civilian RIFs (the remainder) 0 0 4} 0 1} 0 0

CIVILIAN POSITIONS REALIGNING IN 0 0 213 0 0 0 213
Civilians Moving 0 0 13 0 0 0 136
New Civilians Hired 0 0 7 0 0 0 77
Other Civilian Additions 0 0 0 0 0 0 0

TOTAL CIVILIAN EARLY RETIRMENTS a 0 4] d] 0 0 0

TOTAL CIVILIAN RIFS 0 0 0 0 0 0 0

TOTAL CIVILIAN PRIORITY PLACEMENTS# 0 0 0 0 0 0 0

TOTAL CIVILIAN NEW HIRES 0 1] 77 0 0 0 77

* Early Retirements, Regular Retirements, Civilian Turnover, and Civilians Not
Willing to Move are not applicable for moves under fifty miles.

# Not all Priority Placements involve a Permanent Change of Station. The rate
of PPS placements involving a PCS is 50.00%




Department

Option Package :

Scenario File
Std Fetrs File

ONE-TIME COSTS

CONSTRUCTION
MILCON
Fam Housing
Land Purch
O&M
CIV SALARY
Civ RIF
Civ Retire
CIV MOVING
Per Diem
POV Miles
Home Purch
HHG
Misc
House Hunt
PPS
RITA
FREIGHT
Packing
Freight
vehicles
Driving
Unemployment
OTHER
Program Plan
Shutdown
New Hire
1-Time Move
MIL PERSONNEL
MIL MOVING
Per Diem
POV Miles
HHG
Misc
OTHER
Elim PCS
OTHER
HAP / RSE
Environmental
Info Manage
1-Time Other
TOTAL ONE-TIME

TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 1/9
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

NAVY

NRL (SATELLITES)

P:\COBRA\PREL IM\PRELIM3\NRL-AF. CBR

P:\COBRA\N95DBOF, SFF
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TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5,08) - Page 2/9
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department s NAVY

Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
Std Fetrs File : P:\COBRA\N9SDBOF.SFF

RECURRINGCOSTS 1996 1997 1998 1999
----- ($K) =~=-= -—— -~ ——- ———
FAM HOUSE OPS 0 0 0 0
O&M

RPMA 0 0 1,614 1,614
BOS 0 0 1,097 1,097
Unique Operat 0 0 0 0
Civ salary 0 0 0 0
CHAMPUS 0 0 0 0
Caretaker 0 0 0 0
MIL PERSONNEL

off Salary 0 0 0 0
Enl Salary 0 0 0 0
House Allow 0 0 0 0
OTHER

Mission 0 0 0 0
Misc Recur 0 0 0 0
Unique Other 0 0 0 0
TOTAL RECUR 0 0 2,711 2, ™1
TOTAL COST 6,498 67,335 9,124 2,711
ONE-TIME SAVES 1996 1997 1998 1999
----- ($K) -~--- ——— -——— -——- -
CONSTRUCTION

MILCON 0 0 0 0
Fam Housing 0 0 0 0
O&M

1-Time Move 0 0 0 0
MIL PERSONNEL

Mil Moving 0 0 0 0
OTHER

Land Sales 0 0 0 0
Environmental 0 0 0 0
1-Time Other 0 0 o} 0
TOTAL ONE-TIME 0 0 0 0
RECURRINGSAVES 1996 1997 1998 1999
----- ($K) ~=-~- ——-- ———- -—- ———-
FAM HOUSE OPS 0 0 0 0
O&M

RPMA .0 0 0 0
BOS 0 0 0 1,375
Unique Operat 0 0 0 0
Civ Salary 0 0 0 0
CHAMPUS 0 0 0 0
MIL PERSONNEL

off Salary 0 0 0 0
Enl Salary 0 0 [¢] 4}
House Allow 0 0 0 0
OTHER

Procurement 0 0 0 4]
Mission 0 0 0 0
Misc Recur 0 0 0 0
Unigue Other 0 4] Y] 0
TOTAL RECUR 0 0 0 1,375
TOTAL SAVINGS 0 0 0 1,375

o000

OO0

2, N
2,71
2000
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2000

0
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1,375
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2001

1,614
1,097

[N oloNe) o o

2001

1,375
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1,37
1,375

Total

4,388
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Department

TOTAL APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 3/9
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

¢ NAVY

Option Package : NRL (SATELLITES)

Scenario File

ONE-TIME NET

CONSTRUCTION
MILCON
Fam Housing
O&M
Civ Retir/RIF
Civ Moving
Other
MIL PERSONNEL
Mil Moving
OTHER
HAP / RSE
Environmental
Info Manage
1-Time Other
Land
TOTAL ONE-TIME

RECURRING NET

FAM HOUSE OPS
O&M
RPMA
BOS
Unique Operat
Caretaker
Civ Salary
CHAMPUS
MIL PERSONNEL
Mil Salary
House Allow
OTHER
Procurement
Mission
Misc Recur
Unique Other
TOTAL RECUR

TOTAL NET COST

P:\COBRA\N9SDBOF . SFF
1996 1997
6,028 66,982
0 0

0 0

0 0
470 352

0 0

0 0

0 0

0 ]

0 0

0 0
6,498 67,335
1996 1997
0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 ]

0 0

0 0

0 0

0 0

0 0

6,498

67,335

: P:\COBRA\PRELIM\PRELIM3\NRL~AF.CBR
Std Fctrs fFile :

1998

0
0

381

5,227
805

0
0
0
0
2, M
9,124

oo

[efoNolo)

1,336

1,336

[eNeoNoNe)

1,336

1,336

2001
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1,33

1,336

COoOO0O [eN o)

6,720
86,966



APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 4/9
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department s NAVY

Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
Std Fctrs File : P:\COBRA\N95DBOF.SFF

Base: NRL, DC

ONE-TIME COSTS 1996 1997 1998 1999 2000 2001 Total
----- ($K) ----- === ——— ———- === -——- —— -——--
CONSTRUCTION
MILCON 0 0 0 Q 0 0 0
Fam Housing 0 0 0 0 0 0 0
Land Purch 0 0 0 0 0 0 0
O&M
CIV SALARY
Civ RIFfs 0 0 rigs 0 0 0 277
Civ Retire 0 0 103 ] 0 0 103
CIV MOVING
Per Diem 0 0 77 0 0 0 M7
POV Miles 0 0 66 0 0 0 66
Home Purch 0 0 1,646 0 0 0 1,646
HHG 0 0 1,086 0 0 0 1,086
Misc 0 0 95 0 0 0 95
House Hunt 0 0 625 0 0 0 625
PPS 0 0 0 0 0 0 0
RITA 0 0 882 0 0 0 882
FREIGHT
Packing 0 0 34 0 0 0 34
Freight 0 0 76 0 0 0 76
Vehicles 0 0 0 0 0 0 0
Driving 0 0 0 0 0 0 0
Unemployment 0 0 41 0 0 0 41
OTHER
Program Plan 470 352 264 0 0 0 1,086
Shutdown 0 0 0 0 0 0 0
New Hires 0 0 0 0 0 0 0
1-Time Move 0 0 500 0 0 0 500
MIL PERSONNEL
MIL MOVING
Per Diem 0 0 0 0 0 0 0
POV Miles 0 0 0 0 0 0 0
HHG 0 0 0 0 0 0 0
Misc 0 0 0 0 0 0 0
OTHER
Elim PCS 0 0 0 0 0 0 0
OTHER
HAP / RSE 0 0 0 0 0 0 0
Environmental 0 0 0 0 0 0 0
Info Manage 0 0 0 0 0 0 0
1-Time Other 0 0 0 0 0 0 0
TOTAL ONE-TIME 470 352 6,413 0 0 0 7,235




Department

.
.

Option Package :

Scenario File

Std Fctrs File :

Base: NRL, DC
RECURRINGCOSTS
----- ($K) ==~-=
FAM HOUSE OPS
O&M

RPMA

BOS

Unique Operat
Civ Salary
CHAMPUS
Caretaker
MIL PERSONNEL
of f Salary
Enl Salary
House Allow
OTHER

Mission

Misc Recur
Unique Other
TOTAL RECUR

TOTAL COSTS

ONE-TIME SAVES
----- ($K) -=--~
CONSTRUCTION
MILCON

Fam Housing
O&M

1-Time Move
MIL PERSONNEL
Mil Moving
OTHER

Land Sales

Environmental

1-Time Other
TOTAL ONE-TIME

RECURRINGSAVES

FAM HOUSE OPS
O&M

RPMA

BOS

Unique Operat
Civ salary
CHAMPUS
MIL PERSONNEL
off Salary
Enl Salary
House Allow
OTHER
Procurement
Mission

Misc Recur
Unique Other
TOTAL RECUR

TOTAL SAVINGS

.

APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 5/9

Data. As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

NAVY

NRL (SATELLITES)

P: \COBRA\N95DBOF . SFF

1996

0
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¢ P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR

1998

N oOCcCoo SO o [~RefoNoNoNe) o

6,41

1998

oo

[ojoloRe) o o

1998

[eJoNoNoNw)

[=NoNeNoNa] [=NeoNe)

(=]

1999

oo OO0 O00Oo0 o

[eNe Nl

1999

0

0
1,375
0
0
0

o000 oo o

0
1,375
1,375

2000

oo o [=ReNoNelaeYeo] o

[oNoRo N

o

[eJeNo)a)

2000

0

0
1,375
0
0
0

[}aNa)

VOoOOoOoOo

1,37
1,375

2001

(=]

[N eRe] OO0 0O00

oo O

o

[=RoNoN-) (=] o oo

2001

0

1,37
1,375

oo oo0oocoO0oQ o

o oo




Department
Option Package
Scenario File

Std Fctrs File :

Base: NRL, DC
ONE-TIME NET

CONSTRUCTION
MILCON
Fam Housing
O&M
Civ Retir/RIF
Civ Moving
Other
MIL PERSONNEL
Mil Moving
OTHER
HAP / RSE
Environmental
Info Manage
1-Time Other
Land
TOTAL ONE-TIME

RECURRING NET

FAM HOUSE OPS
O&M

RPMA

BOS

Unique Operat
Caretaker
Civ Salary
CHAMPUS

MIL PERSONNEL
Mil Salary
House Allow
OTHER
Procurement
Mission

Misc Recur
Unique Other
TOTAL RECUR

TOTAL NET COST

¢ NAVY
NRL (SATELLITES)

.
.
.
.
.

P: \COBRA\PRELIM\PRELIM3\NRL-AF.CBR

APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 6/9
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

P: \COBRA\N95DBOF . SFF

~
~
oY oNeo] oo

[ofeNoNo o] o

[oRw] COO0OOOOoO

[«RoNoNoNe)

470

[« N=NoNoNo)

352

1998

0
0

381
5,221
805

Qoocoo

6,413
1998

[>JoloNoNoNa)

[efeloloNa) [eR=]

6,413

1999

COO0O0O0O0O o oo oo

[efeNoNa) oo

-1,375
-1,375

2000

0O00O0O0O0 o [N oNo) oo

[eNoNeRel

-1,375
-1,375

2001

[ejelaNeNeNa) o [eR >N o] [«N =)

2001

0
-1,375
0

oo0o

VIO OOO oo

-1,37
-1,375




APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 7/9
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department s NAVY

Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
Std Fctrs File : P:\COBRA\N9SDBOF,SFF

Base: SMC LOS ANGELES AFB, CA

ONE-TIME COSTS 1996 1997 1998 1999 2000 2001 Total
----- ($K) ===~ ——— -——— —— -—— ——— ———- -—————
CONSTRUCTION
MILCON 6,028 66,982 0 0 0 0 73,011
fam Housing 0 0 0 0 0 0 0
Land Purch 0 0 0 4] 0 0 0
0&M
CIV SALARY
Civ RIFs 0 0 0 0 0 0 0
Civ Retire 0 0 0 0 o} 0 0
CIV MOVING
Per Diem 0 0 0 0 0 0 0
POV Miles 0 0 0 0 0 0 0
Home Purch 0 0 0 0 0 0 0
HHG 0 0 0 0 0 0 0
Misc 0 0 0 0 0 0 0
House Hunt 0 0 0 0 0 0 0
PPS 0 4] 0 0 0 0 0
RITA 0 0 0 o} 0 4] 0
FREIGHT
Packing 0 0 0 0 0 0 0
Freight 0 0 0 0 0 0 0
Vehicles 0 0 0 0 0 0 0
Driving 0 0 0 0 0 0 0
Unemp loyment 0 0 0 0 0 0 0
OTHER
Program Plan 0 0 0 0 0 0 0
Shutdown 0 1] 4] 0 0 0 0
New Hires 0 0 0 0 0 0 0
1-Time Move 0 0 0 o} 0 o] 0
MIL PERSONNEL
MIL MOVING
Per Diem s} 0 0 0 0 0 0
POV Miles 0 0 0 0 0 0 0
HHG 0 0 0 0 0 0 0
Misc 0 0 0 0 0 0 0
OTHER
Elim PCS 0 0 0 0 0 0 0
OTHER
HAP / RSE 0 0 0 0 0 0 0
Environmental 0 0 0 0 0 0 0
Info Manage 0 0 0 0 0 0 0
1-Time Other 0 0 0 0 0 0 0
TOTAL ONE-TIME 6,028 66,982 0 0 0 0 73,011




APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 8/9

Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department : NAVY

Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR

Std Fctrs File : P:\COBRA\N9SDBOF,SFF

Base: SMC LOS ANGELES AFB,

RECURRINGCOSTS 1996
----- ($K) ~-==- -—--
FAM HOUSE OPS 0
O&M

RPMA

BOS

Unigue Operat
Civ Salary
CHAMPUS
Caretaker

MIL PERSONNEL
off salary
Enl Salary
House Allow
OTHER

Mission

Misc Recur
Unique Other
TOTAL RECUR

o0 o [efeRofoNole)

[oNeloRe)

TOTAL COSTS 6,028

ONE-TIME SAVES 1996
----- ($K) ==~ ———
CONSTRUCTION
MILCON

Fam Housing
O&M

1-Time Move
MIL PERSONNEL
Mil Moving
OTHER

Land Sales

Environmental

1-Time Other
TOTAL ONE-TIME

oo

[«R ool (=] o

RECURRINGSAVES 1996

FAM HOUSE OPS 0
O&M
RPMA
BOS
Unique Operat
Civ Salary
CHAMPUS
MIL PERSONNEL
off Salary
Enl salary
House Allow
OTHER
Procurement
Mission
Misc Recur
Unique Other
TOTAL RECUR

cooooo

o [=RoNoNoNa) [eReNe]

TOTAL SAVINGS

CA

[@NwRw) [efololeNola)

0
0
0
0

66,982
1997

0
0

o [eReNoYeN) [=NoNe)

1998

1,614
1,097

oo [efoNeo)

-~ 000

2,71
2,71
1998

o OO0 O0O00O [=RoNe)

1999

1,614
1,097

000 o0 o [oNoRoNw)

2,7
2,71

1999

o [«ReNoNeNo) 0o o

2000

1,614
1,097

[ NoNe] [eNoRwNe)

o [=R~NoNoN-) oo o

2001

1,614
1,097

[Nl [of-Nol =)

[eYeRoNeNe]

o [eReNoloNo] ooo

o000 o

[eNeNoNole) oo o

o

oo0ooOoO~NM

oo

o [afeNoNole) [=RoNe)




Department

Option Package :

Scenario File

Std Fetrs File @

Base: SMC LOS
ONE-TIME NET

CONSTRUCTION
MILCON
Fam Housing
O&M
Civ Retir/RIF
Civ Moving
Other
MIL PERSONNEL
Mil Moving
OTHER
HAP / RSE
Environmental
Info Manage
1-Time Other
Land
TOTAL ONE-TIME

RECURRING NET
————— ($K) -----
FAM HOUSE OPS
O&M
RPMA
BOS
Unique Operat
Caretaker
Civ Salary
CHAMPUS
MIL PERSONNEL
Mil Salary
House Allow
OTHER
Procurement
Mission
Misc Recur
Unique Other
TOTAL RECUR

TOTAL NET COST

APPROPRIATIONS DETAIL REPORT (COBRA v5.08) - Page 9/9

Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

¢ NAVY

ANGELES AFB, CA
1996

6,028
0

OO0 O0OO0 o [ele}e)

oo [=NeloloNolo)

oCcooo

6,028

s NRL (SATELLITES)
: P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
: P:\COBRA\N95DBOF, SFF

1997

[=NeNoNoNe) o0

66,982

1998

oo

0000

2N
2,711

2000

coo oo

2001

2, N
2, ™

o000 oo cooo

0
10,846
83,857




INPUT DATA REPORT (COBRA v5.08)
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department ¢ NAVY

Option Package : NRL (SATELLITES)

Scenario File : P:\COBRA\PRELIM\PRELIM3\NRL-AF,CBR
Std Fctrs File : P:\COBRA\N9SDBOF.SFF

INPUT SCREEN ONE ~ GENERAL SCENARIC INFORMATION
Model Year One : FY 1996

Model does Time-Phasing of Construction/Shutdown: Yes

Base Name Strategy:
NRL, DC Realignment
SMC LOS ANGELES AFB, CA Real ignment
Summary:

LJCSG #17 - Consolidate NRL Satellite Engineering Development at SMC-LAAFB
INPUT SCREEN TWO - DISTANCE TABLE

From Base: To Base: Distance:

NRL, DC SMC LOS ANGELES AFB, CA 2,681 mi
INPUT SCREEN THREE - MOVEMENT TABLE
Transfers from NRL, DC to SMC LOS ANGELES AFB, CA

1996 1997 1998 1999 2000 2001

Officer Positions: 0 0 0 0 0 0
Enlisted Positions: 0 0 1] 0 0 0
Civilian Positions: 0 0 213 0 0 0
Student Positions: 0 0 0 0 [¢] 0
Missn Egpt (tons): 0 0 0 0 0 0
Suppt Egpt (tons): 0 0 143 0 0 0
Military Light vehicles: 0 0 0 0 0 0
Heavy/Special Vehicles: 0 0 0 0 0 0
INPUT SCREEN FOUR - STATIC BASE INFORMATION

Name: NRL, DC

Total Officer Employees: 7 RPMA Non-Payroll ($K/Year): 30,666
Total Enlisted Employees: 285 Communications ($K/Year): 0
Total Student Employees: 0 BOS Non-Payroll ($K/Year): 45,444
Total Civilian Employees: 3,201 BOS Payroll ($K/vear): 39,628
Mil Families Living On Base: 11.0% Family Housing ($K/Year): 4
Civilians Not Willing To Move: 6.0% Area Cost Factor: 1.03
Officer Housing Units Avail: 0 CHAMPUS In-Pat ($/visit): 0]
Enlisted Housing Units Avail: 0 CHAMPUS Out-Pat ($/Visit): 0
Total Base Facilities(KSF): 3,400 CHAMPUS shift to Medicare: 0.0%
Officer VHA ($/Month): 462 Activity Code: 00173
Enlisted VHA ($/Month): 334

Per Diem Rate ($/Day): 151 Homeowner Assistance Program: No

Freight Cost ($/Ton/Mile): 0.07 Unique Activity Information: No




Data As

Department

Option Package
Scenario File
Std fFctrs File

INPUT DATA REPORT (COBRA v5.08) - Page 2
of 08:22 01/20/1995, Report Created 16:11 02/21/1995

¢ NAVY

.
.
.
.
.
.

NRL (SATELLITES)
P:\COBRA\PRELIM\PRELIM3\NRL-AF.CBR
P:\COBRA\N9SDBOF. SFF

INPUT SCREEN FOUR - STATIC BASE INFORMATION

Name: SMC LOS ANGELES AFB, CA

Total Officer Employees:

1,444 RPMA Non-Payroll ($K/Year):
Total Enlisted Employees: 441 Communications ($K/Year):
Total Student Employees: 0 BOS Non-Payroll ($K/Year):
Total Civilian Employees: 1,403 BOS Payroll ($K/Year):

Mil Families Living On Base: 46.0% Family Housing ($K/Year):

Civilians Not Willing To Move: 6.0% Area Cost Factor:
of ficer Housing Units Avail: 0 CHAMPUS In-Pat ($/Visit):
Enlisted Housing Units Avail: 0 CHAMPUS Out-Pat ($/Visit):

Total Base Facilities(XSF): 1,422 CHAMPUS Shift to Medicare:
Officer VHA ($/Month): 506 Activity Code:

Entisted VHA ($/Month): 359

Per Diem Rate ($/Day): 140 Homeowner Assistance Program:
Freight Cost ($/Ton/Mile): 0.07 Unique Activity Information:

INPUT SCREEN FIVE - DYNAMIC BASE INFORMATION

Name: NRL, DC

1-Time Unique Cost ($K):
1-Time Unique Save ($K):
1-Time Moving Cost ($K):
1-Time Moving Save ($K):
Env Non-MilCon Reqd{($K):
Activ Mission Cost ($K):
Activ Mission Save ($K):
Misc Recurring Cost($K):
Misc Recurring Save($K):
Land (+Buy/-Sales) ($K):
Construction Schedule(%):
Shutdown Schedule (%):
MilCon Cost Avoidnc($K):
Fam Housing Avoidnc($K):
Procurement Avoidnc{$K):
CHAMPUS In-Patients/Yr:
CHAMPUS Out-Patients/Yr:
Facil ShutDown(KSF):

1996 1997 1998

0

[Y4)
[=]
[N o]

e
e e

[=NefolofofoRoleoolooRNoeloRoloNole]
e e

OO0 O0O0CO0000D00O0OO0OOO0OOLO
[=leleNololeeNolojoloNolaNe]

Name: SMC LOS ANGELES AFB, CA

1-Time Unique Cost ($K):
1-Time Unique Save ($K):
1-Time Moving Cost ($K):
1-Time Moving Save ($K):
Env Non-MilCon Reqd($K):
Activ Mission Cost ($K):
Activ Mission Save ($K):
Misc Recurring Cost($K):
Misc Recurring Save($K):
Land (+Buy/-Sales) ($K):
Construction Schedule(%):
Shutdown Schedule (%):
MilCon Cost Avoidnc($K):
Fam Housing Avoidnc($K):
Procurement Avoidnc($K):
CHAMPUS In-Patients/Yr:
CHAMPUS Out-Patients/Yr:
Facil ShutDown(KSF):

1996 1997 1998

It
ke

IR e
[=ReloRellofooNooNololololeNoNeN-]

CO00O00CODO0OO00O0O0COO0C0DOOOO
[ejelojofofoe e oo NoloNololoNoNole)

1999

0

Perc Family Housing ShutDown:

9,479
2,220
29,601

0

5,138

1.24

0
0

AFOSO

Perc Family Housing ShutDown: 0.

Yes
No

[=3>ReolololeNaoNololojolololooNoNelw)

2000 2001

1
1
J
)
)
)
'

o
-

OO0O0O0O0000O0O0O0OO0O0O0O0O0O000

20.9%

2 e

13

a3t
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INPUT DATA REPORT (COBRA v5.08) - Page 3
Data As Of 08:22 01/20/1995, Report Created 16:11 02/21/1995

Department s NAVY
Option Package : NRL (SATELLITES)
Scenario File

Std Fetrs File : P:\COBRA\N9SDBOF.SFF

: P:\COBRA\PRELIM\PRELIM3\NRL-AF,CBR

INPUT SCREEN SIX - BASE PERSONNEL INFORMATION

Name: NRL, DC

1996 1997 1998 1999 2000 2001
Off Force Struc Change: 0 0 0 0 0
Enl Force Struc Change: -1 0 0 0 0 0
Civ Force Struc Change: -434 0 0 0 0 0
Stu Force Struc Change: 0 0 0 0 0 0
Of f Scenario Change: 0 0 0 0 0 0
Enl Scenario Change: 0 0 0 0 0 0
Civ Scenario Change: 0 0 0 0 0 0
off Change(No Sal Save): 0 0 0 0 0 0
Ent Change(No Sal Save): 0 0 0 0 0 0
Civ Change(No Sal Save): 0 0 0 0 0 0
Caretakers - Military: 0 0 0 0 0 0
Caretakers - Civitian: 0 0 0 0 0 0

INPUT SCREEN SEVEN - BASE MILITARY CONSTRUCTION INFORMATION

Name: SMC LOS ANGELES AfFB, CA

Description Categ New MilCon Rehab MilCon Total Cost($K)
ADMINISTRATIVE (SF) ADMIN 22,500 0 0
SUPPLY/STORAGE (SF) STORA 76,900 0 0
RDT&E FACILITIES ROT&E 162,600 0 0

INCLUDES SCIF

STANDARD FACTORS SCREEN ONE - PERSONNEL

Percent Officers Married: 71.70%
Percent Enlisted Married: 60.10%
Enlisted Housing MilCon: 98.00%
Officer Salary($/Year): 76,781.00
Off BAQ with Dependents($): 7,925.00
Enlisted Salary($/Year): 33,178.00
Enl BAQ with Dependents($): 5,251.00
Avg Unemploy Cost($/Week): 174.00
Unemployment Eligibility(weeks): 18
Civilian Salary($/Year): 54,694.00
Civilian Turnover Rate: 15.00%
Civilian Early Retire Rate: 10.00%
Civilian Regular Retire Rate: 5.00%
Civilian RIF Pay Factor: 39.00%

SF File Desc: NAVY DBOF BRAC9S

STANDARD FACTORS SCREEN TWO - FACILITIES
RPMA Building SF Cost Index: 0.93

BOS Index (RPMA vs population): 0.54
(Indices are used as exponents)

Program Management Factor: 10.00%
Caretaker Admin(SF/Care): 162.00
Mothball Cost ($/SF): 1.25
Avg Bachelor Quarters(SF): 294.00
Avg Family Quarters(SF): 1.00

APPDET.RPT Inflation Rates:
1996: 0.00% 1997: 2.90% 1998: 3.00%

Civ Early Retire Pay Factor: 9.00%
Priority Placement Service: 60,00%
PPS Actions Involving PCS: 50.00%
Civilian PCS Costs ($): 28,800.00
Civilian New Hire Cost($): 0.00
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

Civilian Homeowning Rate: 64.00%
HAP Home Value Reimburse Rate: 22.90%
HAP Homeowner Receiving Rate: 5.00%
RSE Home Value Reimburse Rate: 0.00%
RSE Homeowner Receiving Rate: 0.00%
Rehab vs. New MilCon Cost: 75.00%
Info Management Account: 0.00%
MilCon Design Rate: 9.00%
MilCon SIOH Rate: 6.00%
MilCon Contingency Plan Rate: 5.00%
MilCon Site Preparation Rate: 39.00%
Discount Rate for NPV,RPT/ROI: 2.75%
Inflation Rate for NPV.RPT/ROI: 0.00%
1999: 3.00% 2000: 3.00% 2001: 3.00%

el




INPUT DATA REPORT (COBRA v5.08) - Page 4

Data As

Department :
Option Package :
Scenario File
Std Fctrs File ¢

NAVY
NRL (SATELLITES)

P:\COBRA\N9SDBOF, SFF

STANDARD FACTORS

Material/Assigned Person(lLb): 710
HHG Per Off Family (Lb): 14,500.00
HHG Per Enl Family (Lb): 9,000.00
HHG Per Mil Single (Lb): 6,400.00
HHG Per Civilian (Lb): 18,000.00
Total HHG Cost ($/100Lb): 35.00
Air Transport ($/Pass Mile): 0.20
Misc Exp ($/Direct Employ): 700.00

: P:\COBRA\PRELIM\PRELIM3\NRL-AF.,CBR

SCREEN THREE - TRANSPORTATION

Equip Pack & Crate($/Ton):
Mil Light vehicle($/Mile):
Heavy/Spec Vehicle($/Mile):
POV Reimbursement($/Mile):
Avg Mil Tour Length (Years)
Routine PCS($/Pers/Tour):
One-Time Off PCS Cost($):
One-Time Enl PCS Cost($):

STANDARD FACTORS SCREEN FOUR - MILITARY CONSTRUCTION

Category UM $/UM
Horizontal (sY) 61
Waterfront (LF) 10,350
Air Operations (SF) 122
Operationat (SF) 11
Administrative (SF) 123
School Buildings (SF) 108
Maintenance Shops (SF) 102
Bachelor Quarters (SF) 96
Family Quarters (EA) 78,750
Covered Storage (SF) 94
Dining Facilities (SF) 165
Recreation Facilities (SF) 120
Communications Facil (SF) 165
Shipyard Maintenance (SF) 129
RDT & E Facilities (SF) 160
POL Storage (BL) 12
Ammunition Storage (SF) 160
Medical Facilities (SF) 168
Environmental () 0

EXPLANATORY NOTES (INPUT SCREEN NINE)

Category UM

Optional
Optional
Optional
Optional
Optional
Optional
Optional
Optional
Optionat
Optional
Optional
Optional
Optional
Optional
Optional
Optional
Optionat
Optional

Category
Category
Category
Category
Category
Category
Category
Category
Category
Category
Category
Category
Category
Category
Category
Category
Category
Category

VO VOZXIrARARC—AIOMTMOODDP
e o

of 08:22 01/20/1995, Report Created 16:11 02/21/1995

.
.

e N A N e e e e it S N N e e e

284.00
0.5
3.38
0.18
4.17

3,763.00
4,527.00 -
1,403.00

[efejojoNefolooleReooloNoRoNeNoNeNo]

Cost of equipment that must be purchased at SMC-LAAFB was not included.

Utilized Navy MILCON categories and costs since AF does not use standards

Inctuded SCIF and High Bay Lab space in RDT&E FACILITIES square footage
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JAN-19-1995 19:15 FROM HE USAF REALIGN AND TRANS TO *KPR-97562174  P.0Q1/611

DEPARTMENT OF THE AIR FORCE
HEADQUARTERS UNITED STATES AIR FORCE
WASHINGTON, D.C, 20830

19 1% roe

MEMORANDUM FOR DEPARTMENT OF THE NAVY
BASE STRUCTURE ANALYSIS TEAM

FROM: HQ USAF/RTR

SUBJECT: Response to Navy Laboratories Joint Cross-Service Group (LJCSG) Data Request
For NRL to Los Angeles AFB (17-ED: Satellites)

In response to your Laboratories data request, please see comments on the attached
pages. Questions can be referred to Maj Michael Wallace, HQ USAF/RTR, 695-4578.

I certify that the information contained herein is accurate and complete to the best of

A D,é, USAF

Chaigman, e Llosure Working Group

my knowledge.




JAN-19-1995 19:15 FROM HQ USAF REALIGN AND TRANS TO *7PH-97562174  P.@d2-611

Department of the Air Force Scenario Development Data Call Tasking

DATE: I 3 I a2 @4’

AF/LAB JCSG ALTERNATIVE: _| 22EP 7 Sa fulhfS Mav, G} B AF-0 6/
FACILITY/CAPABILITY TITLE: VKL
LAB CAPACITY WORKYEARS: 3%,/

TRANSFERRED FROM: _ [V K L TRANSFERRED TO: $2.¢ - LA

1. Total Personnel Authorizations: The following personnel authorizations are required to support this
workload and are proposed for transfer:

Transferring_Basc:
Workforce Base Operating Support Total
a. Officer . W, /d Z
b. Enlisted g : .- . . Q .
C. Civilian 2 /3 213
d. FERDC 7 o
e SETA/TEMS_ | /gé ) ] _’5« E
f. Total 26 7 . 4 2 [7
2. Facility Requirements: /V 9 okcess S /“ ca 7‘- SHriC
A. Total Square Footage: See NBYY ﬁnegémf' . . _
B. Unique Requirements: ]22— 200 Lig At /,lé 2 %]/ﬂ Al n
(5 30 oFdp (T H6H i) 3 §fove
3030 Loy ht SEIF Lo e

(s o . 4O FT 160t 1)
3. Equipment Requirements: B
A. Estimated Moving Costs: 42l 4 9‘0)’7
R. Unique Requircments: o Toy Crwel iy SCIF W6 bty

4, Manpower Eliminated: [@,}It, AF”J{/}//

A. OQfficer:
. B. Enlisted:
C. Civilian:

- ~/.f.0 AIR FoRCE CoNTROL 8. __| 2~ BV




JAN-19-1995

3 hm

19:1S FROM HQ USAF REALIGN AND TRANS TO

*7H-97562174  P.0B3-011

Department of the Air Force Scenario Development Data Call Tasking

5. Other Costs/Savings Associated with the Scenario. Use the following tablc 1o identify any other onc-
time or recurring costs/savings associated with this transicr. Please also provide a brief description/
cxplanation of any costs/savings identified.

Acccpting Base:

1996 | 1997 1998 1999 2000 2001 Total
a. | One-Time Unique Costs N~
b. | One-Time Unique Savings ‘\
¢. | Environ. Mitigation \'\ W
d. | Misc. Recurring Costs !

J

c. | Misc. Recurring Savings N ——
f. | Land Purchases L

6. Receiving Base Military Construction Cost Data, Identify any construction requirements associated
with this transfer, If any costs are provided for standard caregories of construction, show these costs in the

Comments column.
New [ Rechabilitation v
Category (Unit) Construction Requircment Comments
Requirement
Horizontal (5Y) 7 L7/
Berthing (Waterfront) (FB) ‘g 1
Air Maint (Air Ops) (SF) (4 .\
Other Operations (SF) q |
Administrative (SF) 1Y 000
Training (School Bldgs) (SF) a4
Maintenance (SF) 74
Bachelor Quarters (SF) /A
Family Housing (Units) I
Supply/Storage (SF) 3 ] , o9
Dining Facilitics (SF)
Pers. Supp (Recreation) (SF) é
Communications (SF) g
Utilities (SF) g4
Light Lab Facility (SF) 8¢, 90
Medium Lab Facility (SF) T @ .
Heavy Lab Facility (SF) 34.30% Negs Bagy Lab
Light SCIF (SF) )5 940 ’
Hcavy SCIF (SF) W Yoo Hish Rgﬁ )17 1.3
POL Storage (BL) a2 i
Ammo Storage (SF) ¢ '
Medical Facilities (SF)
Environmental (§) g
Other: Q

Leo@

SN

AIR FORCE CONTROL &: / R 24




JAN-19-1995 19:15 FROM HQ USAF REALIGN AND TRANS TO *7H-97562174 P.084.011

Ty

Department of the Air Force Scenario Development Data Call Tasking

7. Certification. I centify that the information contained herein is accurate and complete 1o the best of my
knowledge and belief.

WeolwkE MHYFLELY

NAME (Please Type or Print)

C"ﬁﬁ‘%m; g-ul, (25 yre W"/(wi Glowy /?JW?‘;
TITLE Date

AIR FORCE CONTROL #: l?ﬂ__
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_ P.0@5/011
TRANS  TO ¥7H-97562174
JAN-19-1995 19016 FROM  HQ USAF REALIGN ArD g 96939787  P.otL

| A a@es LTI I [N N

Department of the Navy
Base Structure Analysis Team

BRAC-95 Scenario Development Data Call Tasking
URGENT *** 48 Hour Turnaround Required *** URGENT

Date: 12 January 1995

- — . L — - —
To: Name: LTCOL John O’Neill
Org: Air Force:
Office: 695-6766
Fax: 693-9707

U e o L

This fax consists of two parts, The first pat, beginning on the next page, is a listing of
activities under your cognizance which are impacted as a result of closure/realignment
alternatives cutreatly under consideration by the Department of the Navy. These activities
reflect either:

(a) tenant activities which will need to be relocated from one of our installations, or,

(b) an installation of yours which is identified as a receiving site for transferring
Department of the Navy personnel/fanctions.

The second part of this fax is a blank data call format, which should be completed for each of
the identified activities. Plsase note that a certification form is provided as the last page of
this data call format, ‘ .

Please also provide a copy of COBRA Static Data (Screéen 4) for each receiving site as
a part of your response.

A response is requested within 48 hours, consistent with our internal process for
gathering scenario development data. Responses can be fuxed to Base Structure Analysis
Team (BSAT) at (703) 756-2172. An alternate fax number is (703) 756-2174, If you have
any questions, please call (703) 681-0487.

AF-061 - NRL - EDL phase of SCS to Space & Missile Systers Center, Los Angeles AFB

Number of Pages (including cover page): _éz

e

6 o
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Department of the Navy Scenario Developxhent Data Call Tasking

4. Certification, Please sign the attached certification fotm and return this certification with
your response. The signing of this certification constitutes a representation that the certifying
official has reviewed the information and either (1) personally youches for its accuracy and
completeness or (2) has possession of, and is relying upon, a certification executed by a
competent subordinate.

Ioemfyﬂlatthemfonnunoncontamedheremtsaocmhandomnplmtodmbestofmy

knowledge and belief.

NAME (Please type or print) ‘ Signam
Title v Date
Activity

blpo

JAN~13-1983% @9:52 793 824 2009 P. 286
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Department of the Navy Scenario Development Data Call Tasking

3. Other Costs/Savings Associated with the Scenario. Use the following table to identify
any other one-time or recurring costs/savings associated with this transfer. Please also
provide s brief description/explanation of any costs/savings identified.

i

JAN-13~1995 @9:52 783 824 2009 P.a8s
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Department of the Navy Scenario Development Data Call Tasking

1. Scenario Identification Data. Identify, in the table below, the Control numbet associated
with this data request and the name and location of the receiving location.

e

Control Number:

AF-061

e —

Gaining Base:

Space & Missile Systems Center, Los Angeles AFB (NRL)

e

2. Receiving Site Military Construction Cost Data. Identify any construction requirements
associated with this mansfer, If any costs are provided for standard categories of constmcuou,
show these costs in the Comments colurnn.

e

Horizontal (SY)

Rehabilitation
Requirement

Berthing (Watacfront) (FB)

Aix Maint (Air Ops)(SF)

Other Operations (SF)

Admigistrative (SF)

Truining (School BMgs) (SF)

Maintanagee (SF)

Bachelor Quarters (SF)

Family Housipg (Units)

Supply/Storage (SF)

Dining Fucilities (SF)

Pets. Supp (Recreation)(SF)

Conununleations (SF)

Ship Maintenance (SF)

RDT&E (SF)

POL Storage (BL)

Ammo Stworage (SF)

Medical Facilities (SF)

Eavironmental

Other:

-
-
-
N
——

=S

1

!

“har e

NP
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JAN-19-1995 19:17 FROM HQ@ USAF REALIGN AND TRANS TO X*7R-37562174
Vi e & v PO Ry (18] IV rar
Laboratory Facilitles: The facilities required to perform the Sateliites CSF at this
activity are listed below.
Common|}-~
Support Tyoe Of J(KGF)
Function|Major Facllity of Equipment Description Spuca Current Used | Excess
Satelits [5C1 Data Storags and Mede Memogemert VeuR oy %.5) 2.0
Satefitg  |SC Management Information System Teehnical 0.3 0.3
Satelite [SCI Data Processing Center Taehnical 1.0 1.
Satekite [Cerer Physics Lab Yechniest 0.5 0.8
Satelite |NCST Mansgement information System . Techrieal 1.4 1.4
Satetite |31 Payload Test Faciity/Provessor Develepment Laboratory | Teehnicel FI) M X
+Satelfte  {Space Syzeeme Davelopmant Oepartment Computaton fac) Tethnigat 0.9 0.9
Satefite  [Spacecratt Battary Laboratory Technieal | [ 2.4
Sate [Frecision Grcilator T3t Faciuty "~ Tachricel 5.8 5.8
Sateliite  [Preciaion RE APchoxc Crarmber Techrical 2|
Satefe  |Secure Faylosa DIVIIOpMEnt Fachity Technica) w8 1.9
Satelite  jReshapa Faciiity Technieal 0.9 0.9
Satefite  [Sccure Spaceerem Assembly/Test Facity (9G] ~Tachnical 12.0] - 12.0
Setelite |Spacecraft Acoustic Raverberation Chamber Techoucal O} B
Sateiite  |SpacecraRt Vibration 163t FacHty Tachncal 1.8 2.6
Satelite  [Classe100 Clezn Room S o achoicsl 1.6 1.€
Satoliite | Spacacrary Propuision Systam Walding Facky Teehmen o] 1.0
SalRe  |Thermal Fioh Vacium Chamber Technical 61 6.1
SNy |RF Gompact Range Technica 0.5 0.5
Satelite  [Soxceeraf SUEC Test Loads Fachity Techoiesl 26 2.8
[S3tlie  [Soececrart Asswrmbly nd Tost Fagiy Techricel O X
Sataitie | Spacecrart 5pin BaRncs Fachty Techoieal ) I
Satellite  |Spacecraft Opticsl Algament FMW Teehnicsl 1.0 1.9
Satelite |Spacecraft Thermar Bianket Fachity Tochment 1.0] 1.0
SatWits  [AF Anechok Charrber Technica 73] 7.7
Sateliite | Werosiocironcs Gean Room Techmaal 0.5 0.3
Teehnical 1.0 1.0
Veehnieot 0.2 0.2
Tethnical o[ ¢€o
{3itetite  [Payiond Dpioitation SCF Technical P FX S
Satelite  |Mission Daveioprment SOF Technical o3l 05 0
Satelite | AdvaAced Systems SCF Techmical (T ) )
soteiNte  |Space Appicetiors SOF Techocd T )
Satedite  [Fuel Tecting Laboratory Tachnical T o
Satefite |General Laboratories Yeehrical 0.8 v
Ssteifte  [General D:an Space Yechnical 82,7 )
.?_::;% :enem Office Space Adranistrative 2. sq 0
atellite  |Swrage
Toul 207.9] 207.9 0
e
JARN=13-199% @9:51 ‘M43 824 2009
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JAN~13~1995 1@:@1 FROM T3 969339707 P.02

RVAlL Kesearci ASIMDLON, DY
Proposed Realignment of NRL Satellite Engineering Development Functions
to Space & Missle Systems Center, Los Angeles Air Force Base

Backeroupd:

The Naval Research Laboratory (NRL) is the Navy’s in-house tapability for actual
design and fabrication of satellites and related space systems. This in-house capability brings
1o bear the rapid infusion of Laboratory technology into operational satellites to solve DoD
problems and requirements not readily attainable in the commercial sector. The primary
technology effort of NRL in Satellites is devoted to surveillance and sensor systems and is
intimately linked to Electronic Devices, Environmental Sciences, and Advanced Materials
technologies. Navy satellite aquisition and program management functions are not performed
at NRL :

The following requirements are submitted t the Air Force BCEG to enable them to
determioe their ability to accomodate the requirements of NRL at SMC - Los Angeles AFB
and to provide to the DoN the gaining base costs to allow completion of COBRA analysis:

Pexsonnel Movements:
Officers 0
Enlisted 0
Civilians 213
Total 213 Note: In addition, facilities must be capable of accomodating

requirement for 156 On-Site SETA people or thelr equivalent

General Facility Requirgments: .
RDT&E Laboratory Space 122,200 SQFT of which 35,300 SQFT must be a

mininimum of 50 Ft High Bay
Laboratory SCIF © 30,300 SQPT of which 14,400 SQFT must be a
minimum 50 Ft High Bay with 40 Ton Crane
Geneml Office Space 24,000 SQFT
Storage 31,400 SQFT

A detailed list of the above facilities is attached, Associated equipment will be
required, but will not be available for transfer, :

Flease direct all questions to the Navy BSAT at (703) 631-0479.

————

®
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Certification of Los Angeles AFB COBRA Screen 4

I certify that the information contained herein is accurate and com
plete to the best of
knowledge and belief as of 01/13/95 o

hn C. O’Neill
HQ USAFRTT
(703) 695-4658

INPUT SCREEN FOUR - STATIC BASE INFORMATION

Name: LOS ANGELES, CA

Total Offiger Employees: 1,444 RPMA Non-Payroll (SK/Year): 9,479
Totsl Enlisted Employees: 441 Communications ($K/Year): 2,220
Total Student Employees: o B0S Non-Payroll ($X/Year): 29,601
Total Civilian Employees: 1,403 BCS Payrotl ($K/Year): [}
Mil Families Living On Base: 45.0% Family Housing ($K/Yaar): 5,138
Civilians Not Willing To Move: 6.0% Areas Cost Factor: 1.24
afficer Housing Units Avail: Q CHAMPUS In-Pat ($/visit): a
Enlistad Housing Units Avail: ] CHAMPUS Out-Pat (8/Visit);: 0
Totel Base Fecilities(NSF): 1.422 CHAMPUS Shift to Medicare: 20,9%
Qfficer YHA ($/Month): 506 Activity Code: AF050
Enlisted vHA (S/Month): 359

Per Ciem Rate ($/Day): 140 Homeowner Assistance Program; Yes
Freight Cost ($/Ton/Mile); 0.07 Unique Activity Information: No

INPUT SCREEN FIYE - DYMAMIC BASE INFORMATION

TOTAL P.Q11
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BRAC-95 Scenario Development Data Call Tasking

" Scenario Number: 3-20-0174-124 "
" Scenario Title: NRL Washington "

Description of Closure/Realignment Scenario

Realign NRL Washington, DC to transfer the Engineering Development Lifecycle phase of
the Satellite Common Support function to the Space and Missile Systems Center, Los Angeles
Air Force Base.

Preparation of a Scenario Development Data Call response for the closure/realignment
scenario described above is mandatory. The lead major claimant may submit a separate,
additional Scenario Development Data Call response, which while not changing the base(s)
identified as being closed/realigned, does identify alternative receiving sites. If an additional
response is submitted, identify this response as Scenario Number 3-20-0174-124A.

BSAT Points of Contact

Any questions concerning this specific closure/realignment scenario should be addressed
to Tech Center Team at (703) 681-0491. General questions regarding COBRA or other
costing issues should be addressed to Mr. David Wennergren at (703) 681-0466.

This scenario is an alternative which has been provided to the
Department of the Navy by the BRAC-95 DoD Joint/Cross
Service Working Groups




BRAC-95 SCENARIO DEVELOPMENT DATA CALL

ATTACHMENT 1: BASE LOADING DATA
Activity: 00173 NAVRESLAB

PART 1: MANPOWER DATA - HOST AND TENANTS. This data is provided to assist you in identifying military billets and civilian positions which will either be relocated or
eliminated as a result of closure or realignment. Officer (OFF), Enlisted (ENL) and Civilian (CIV) numbers reflect end strength, not on-board counts. The "Planned Force Structure
Reduction" column represents the difference between projected "Beginning of FY 1996" and projected "End of FY 2001" end strength. The source of this data is the
BUPERS/NAVCOMPT/CMC data bases in support of the FY 1996/1997 OSD Submit. Review this list and make any necessary annotations, including the addition or deletion of
lines of data to accurately reflect the host and tenant population. Note that Military Students (STU) must be shown as an Average On-Board (AOB) count. If a significant student
population is located at the activity, then all students need to be identified in this table. Student data need only be provided for the "End of FY 2001" column of the table. If any
numbers are changed, please provide a revised set of totals at the end of the listing.

PLANNED FORCE

MAJOR BEGIN FY 1996 STRUCTURE CHANGES END FY 2001

UIC NAME CLAIMANT OFF ENL CIV STU OFF ENL CIv STU OFF ENL CIVv 8STU

N 00173 NAVRESLAB CHNAVRESEARC 12 2 3,087 0 0 0 -427 0 12 2 2,660 0
N 32567 BRMEDCL NRL BUMED 0 4 0 0 0 0 0 0 0 4 0 0
N 32567 NATIONAL NAVAL MEDICAL CEN  BUMED 0 0 0 0 0 0 0 0 0 0 0 0
00173 NAVAL RESEARCH LAB CHNAVRESEARC 0 0 26 0 0 0 -3 0 0 0 23 0
00173 NAVAL RESEARCH LAB CHNAVRESEARC 0 0 13 0 0 0 -2 0 0 0 11 0
N 48485 NAVRSCHLABSUPDET WASH DC  CHNAVRESEARC 21 2 0 0 -1 0 0 0 20 2 0 0
N 42557 PSD, ANACOSTIA, FIELD OFFICE  CINCLANTFLT 1 30 25 0 0 0 -2 0 1 30 23 0
N 68955 SPACECOM ALPHA CNO 15 3 0 0 0 0 0 0 15 3 0 0
N 68925 PWC, WASHINGTON DET, NRL COMNAVFAC 0 0 0 0 0 0 0 0 0 0 0 0
N 68166 OFFICE OF NAVINTELL (NAV COMNAVINTCOM 141 177 0 0 0 0 0 0] 141 177 0 0
N 42200 SPAWAR 40 COMSPANAVWAR 136 12 47 0 1 0 0 0 137 12 47 0
N 35333 SPAWAR SPACE TECH OFF NRL  COMSPANAVWAR 45 55 0 0 0 -1 0 0 45 54 0 0
TOTALS: 37 285 3,198 0 0 -1 -434 0 3N 284 2,764 0



BRAC-95 SCENARIO DEVELOPMENT DATA CALL
ATTACHMENT 1: BASE LOADING DATA

PART 2: MANPOWER DATA - DETACHMENTS. This is a list of detachments belonging to the activity being considered for closure or realignment. Please review this list and
determine which, if any, of these detachments will also be closed as a result of this action. If so, note this fact in the "Closed?" column, and then identify the fiscal year in which the
detachment will be closed. For any detachments which will be closed, corresponding numbers of billets/positions must be incorporated both into the "End FY 2001 Activity
Population” and also the "Eliminated and Relocated Billets/Positions" data in your data call response. Manpower numbers shown below reflect Data Call 1 estimates. Please ensure
that accurate "End of FY 2001" data is used in your response; as well as ensuring that you do not double count any numbers already shown on Part 1 of this attachment.

MAJOR Non-
UIC NAME CLAIMANT CITY STATE OFF ENL CIV DOD CLOSED? FY
N 00173 BLOSSOM POINT FIELD SITE CHNAVRESEARC  BLOSSOM POINT MD 0 0 0 0
N 00173 BRANDYWINE FIELD SITE CHNAVRESEARC  BRANDYWINE MD 0 0 0 0
00000 KEY WEST FIELD SITE CHNAVRESEARC  KEY WEST FL of o 0 0
N 00173 MOBILE BAY FIELD SITE CHNAVRESEARC  MOBILE AL 0 0 0 0
00000 NRL FIELD SITE FALCON AFB CHNAVRESEARC  COLORADO SPRINGS co 0 0 0 0
N 00000 NRL FLIGHT SUPPORT CHNAVRESEARC  LEXINGTON PARK MD 0 0 0 0
00000 NRL MONTEREY FIELD SITE CHNAVRESEARC  MONTEREY CA 0 0 0 0
00000 NRL SPACE TRACKING FIELD SITE CHNAVRESEARC  LOMPOC ' CA 0 0 0 0
N 68462 NRL STENNIS SPACE CENTER CHNAVRESEARC  BAY ST LOUIS MS 0 0 0 0
TOTALS : 0 0 0

__]_o




BRAC-95 SCENARIO DEVELOPMENT DATA CALL
ATTACHMENT 1: BASE LOADING DATA

PART 3: MANPOWER DATA - SPECIAL USE AREAS. This is a list of "special use areas" assigned to the activity being considered for closure or realignment. Please review
this list and determine which, if any, of these special use areas will also be closed as a result of this action. If so, note this fact in the "Closed?" column, and then identify the fiscal
year in which the area will be closed. For any special use areas which will be closed, corresponding numbers of billets/positions must be incorporated both into the "End FY 2001
Activity Population” and also the "Eliminated and Relocated Billets/Positions" data in your data call response. Manpower estimates shown below reflect Data Call 1 estimates.
Please ensure that accurate "End of FY 2001" data is used in your response; as well as ensuring that you do not double count any numbers already shown on Part 1 of this

MAJOR Non-
UIC NAME CLAIMANT  CITY STATE OFF ENL CIV DOD CLOSED? FY
N 00173 MARYLAND POINT FIELD SITE CHNAVRESEARC MARYLAND POINT MD 0 0 0 0
N 00173 MIDWAY RESEARCl‘ﬁ FIELD SITE  CHNAVRESEARC QUANTICO VA 0 0 0 0
N 00173 POMONKEY FIELD $]TE CHNAVRESEARC POMONKEY MD 0 0 0 0
N 00173 TILGHMAN ISLAND ':IELD SITE CHNAVRESEARC TILGHMAN ISLAND MD 0 0 0 0
N 62190 UNDERWATER SOUND CHNAVRESEARC ORLANDO FL 0 0 0 0
N 00173 WALDORF FIELD SITE CHNAVRESEARC WALDORF MD 0 0 0 0
N 31260 CHESAPEAKE BAY FIELD SITE COMNAVAIRSYSCCHESAPEAKE BEACH MD 0 0 0 0
TOTALS: 0 0 0

—le




BRAC-95 SCENARIO DEVELOPMENT DATA CALL
ATTACHMENT 1: BASE LOADING DATA

PART 4: MANPOWER DATA - NON-DEPARTMENT OF THE NAVY (DON) TENANTS. This is a list of non-DON tenant activities located at the installation. If any of these
tenants need to be relocated as a result of the closure/realignment action, then identify the number of billets/positions to be relocated, the fiscal year in which the relocation will take
place, and the name/location of the receiving site. Manpower numbers associated with these relocations must then be incorporated into the total "End FY 2001 Activity Population”
and the "Relocated Billets/Positions"” data in the data call response. Manpower numbers shown below reflect Data Call 1 estimates. Please ensure that accurate "End of FY 2001"

MAJOR Non-
vIC NAME CLAIMANT OFF ENL CIV DOD FY RECEIVING BASE

D 00000 COMMUNICATIONS RESEARCH unknown 0 0 24 0
D 00000 DEFENSE FINANCE & ACCOUNTING  unknown 0 0 8 0
D 00000 DEFENSE INTELLIGENCE AGENCY unknown 0] 0 0 0
X 00000 NRL CREDIT UNION unknown (0] 0 0 0
X 00000 US POSTAL SERVICE unknown 0 0 0 0
TOTALS: 0 0 32 0




BRAC-95 SCENARIO DEVELOPMENT DATA CALL
ATTACHMENT 1: BASE LOADING DATA

PART 5: TOTAL FACILITY SQUARE FEET. This is the total Class 2 facility square feet, excluding family housing, MWR and utilities, as reported in the Naval Facilities Assets
Data Base (NFADB). This figure is used in determining the number of square feet which will be "shut down" as a result of the closure action.

Total Pacility Square Feet (in thousands): 3,400

PART 6: BASE OPERATING SUPPORT (BOS) COST DATA. This is the total BOS costs reported for the host and tenant activities in Data Call 66. Please review this data and
ensure that it is consistent with FY 1996 OSD Submit budget data. If BOS cost data needs to be revised, specific revisions should be noted on a revised copy of the appropriate Data
. Call 66 table(s), which should then be returned with this data call response.

"'_; wernr QK M, efc, ***** #xxas DBOF ***** wxxnk TOTAL *****
MAJOR RPMA  RPMA  OBOS OBOS RPMA RPMA OBOS OBOS RPMA RPMA OBOS OBOS
UIC NAME CLAIMANT NONPAY PAY NONPAY PAY NONPAY PAY NONPAY PAY NONPAY PAY NONPAY PAY
IZ587T PSD, ANACOSTIA, FIELD OFFICE  CINCLANTFLT 0 ) 203 1778 ) 0 0 ) 0 0 203 1778
00173 NAVRESLAB CHNAVRESEARCH 0 0 316 0 30666 5809 44919 37850 30666 5809 45235 37850
32567 BRMEDCL NRL BUMED (] 0 6 0 (] 0 ] 0 0 () 6 0

TOTALS : 0 0 525 1778 30666 5809 44919 37850 30666 5809 45444 39628




BRAC-95 SCENARIO DEVELOPMENT DATA CALL
ATTACHMENT 1: BASE LOADING DATA

PART 7: CONTRACT WORKYEAR DATA. This is the total contract workyear data reported by the host and tenant activities in Data Call 66. Please review this data, especially
the columns regarding contract workyears which will either be eliminated or transferred as a result of the closure/realignment action. Sum of workyears transferred + eliminated +

remaining at activity must equal Total Contract Workyears. Annotate corrections as necessary.

TOTAL NO. OF WORK- NO. OF WORK- NO. OF WORK-
MAJOR CONTRACT YEARS TO BE YEARS TO BE YEARS REMAINING
UIC NAME CLAIMANT WORKYEARS TRANSFERRED ELIMINATED AT ACTIVITY
42557 PSD, ANACOSTIA, FIELD OFFICE CINCLANTFLT 0 0 0 0
00173 NAVRESLAB CHNAVRESEARCH 627 0 0 0
32567 BRMEDCL NRL BUMED 0 0 (4 0

TOTALS: 627 0 0 0




BRAC-95 Scenario Development Data Call Tasking

Additional Guidance For Scenarios Involving Other Military
Departments/Defense Agencies

In preparing BRAC-95 Scenario Development Data Call responses, the following
additional guidance must be followed.

For any data call response that involves the movement of personnel/functions to an
Army, Air Force or Defense Agency installation, the Scenario Development Data Call
response must merely identify facility requirements associated with this relocation, rather than
actually estimating whether any MILCON will be required at the receiving site. Specifically,
identify the number of officer, enlisted, military students and/or civilian positions required to
be relocated, any estimates of equipment to be relocated (excluding administrative equipment)
and a complete set of facility requirements associated with the transfer (i.e., by type of
facility, the number of square feet, etc., required to accommodate the transferring functions).
Do not attempt to get information from the receiving site; the translation of these facility
requirements into MILCON estimates will be obtained from the appropriate DoD
Component’s base closure office.

The following guidance will be followed when dealing with any Army, Air Force or
Defense Agency tenant activities which need to be relocated as a result of a
closure/realignment alternative. Do not ask these tenants to identify a relocation site.
Instead, identify the name of the tenant, the number of officer, enlisted, military students
and/or civilian positions required to be relocated, any estimates of equipment to be relocated
(excluding administrative equipment) and a complete set of facility requirements associated
with the transfer (i.e., by type of facility, the number of square feet, etc., required to
accommodate the transferring functions).




BRAC-95 Scenario Development Data Call Tasking

Base Loading Data Attachment

A Base Loading Data Attachment (Attachment One to the Scenario Development Data
Call) is provided, with this fax, for each base in the scenario which is being considered for
closure/realignment. See pages 3 - 4 of the Introduction to the Scenario Development Data
Call, and the text accompanying each part of this Attachment, for more information on the
use of the Base Loading Data Attachment in responding to Scenario Development Data Call
taskings. The Base Loading Data Attachment is composed of the following seven parts (note
that parts 5 and 6 are shown on the same page):

Part 1: Manpower Data - Host and Tenants. Table is a listing of the host activity
and all tenant activities at the base. Manpower numbers (end strength) are shown for the start
of FY 1996 (End FY 1995) and the end of FY 2001 (the difference between these two
columns being the planned force structure changes).

Part 2: Manpower Data - Detachments. Table is a listing of detachments of the
activity being considered for closure/realignment.

"

Part 3: Manpower Data - Special Use Areas. Table is a listing of "special use areas'
of the activity being considered for closure/realignment.

Part 4: Manpower Data - Non-Department of the Navy (DON) Tenants. Table is a
listing of the Non-DON tenant activities at the base.

Part 5: Total Facility Square Feet. Total Class 2 facility square feet at the base,
excluding family housing, MWR and utilities, as reported in the Naval Facilities Assets Data
Base(NFADB).

Part 6: Base Operating Support (BOS) Cost Data. FY 1996 BOS Costs, regardless
of appropriation, as reported in Data Call 66 response(s).

Part 7: Contract Workyear Data. Contract Workyear data, as reported in Data Call
66 response(s).

If a blank page is printed rather than one of the ""Parts' of the Base Loading Data
Attachment, then no records were found for this particular table (e.g., the activity had no
detachments, etc.).




Department of the Navy
Base Structure Analysis Team

BRAC-95 Scenario Development Data Call Tasking
URGENT

™ Nr. Fred EsPo i S4-Surs
Organization : CN /( '
Fax Number : L9¢- §3 23 Date : //@/ﬁ’ Time : /<o

The Department of the Navy has been asked to assist in the preparation of a Scenario Development Data
Call response involving the transfer of personnel/functions from an Army/Air Force activity to a DON activity. In
this scenario, one of your field aactivities has been designated as a receiving site. Please complete a BRAC-95
Scenario Development Data Call Enclosure (3) response for the closure/realignment scenario(s) outlined on the
next page. Note that your response need only include a completed Enclosure (3), along with the appropriate
certification and any additional information required to adequately explain/justify costs/savings data provided.
Please annotate the Scenario Number on your response.

As detailed in the Scenario Development Data Call format, the following data submission and certification
procedures will be followed. An advance copy of the completed data cail response, along with a major
claimant-level certification, will be either hand carried or faxed to the BSAT by the lead major claimant. The
original copy of the data call response must be forwarded, via the chain of command, as soon as possible

thereafter.

Due date for submission of the advance copy of the data call response, along with POCs on the BSAT for
this scenario, are provided on the next page. Every effort must be made to ensure that data calls are submitted on
time. Primary fax number for the BSAT for Scenario Development Data Call responses is (703) 756-2172. An
alternate fax number is (703) 756-2174. Due to the size of some of these data call responses, major claimants in
the Washington, DC area should try to hand deliver, rather than fax their responses.

¥ **** 48 Hour Turnaround Required *****

Number of Pages, including cover page: | [»)

URGENT




Department of the Navy
BSAT Base Structure Analysis Team

BRAC-95 Scenario Development Data Call Tasking
URGENT

To: mn F[‘?A 5;00(1”_1’ é?é ‘/5/3
Organization : C/UR !

Fax Number : é?é L34 Fate: [//"/75’- Time : UW

Complete a BRAC-95 Scenario Development Data Call response for the closure/realignment scenario(s)
outlined on the next page. A Base Loading Data Attachment (Attachment One to the Scenario Development Data
Call) for each losing base involved in the scenario has been provided with this fax tasking. General guidance in
preparing data call responses is provided below. Specific guidance on the closure/realignment scenario is provided

on the next page.

In developing your Data Call response, every effort should be made to minimize the costs associated with the
closure action and to ensure that completion of the action takes place as rapidly as possible. The BSEC tasking for
this scenario may include specific directions on the relocation of functions/organizations. In the absence of specific
direction from the BSEC, only essential functions, equipment, etc., should be relocated. All others should be
eliminated/excessed. To this end, for any activity identified as being relocated in your data call response (with the
exception of relocations specifically identified by the BSEC), you must provide a detailed narrative explanation on the
specific operational requirement that supports movement to another location as opposed to elimination of the

activity.

As the lead major claimant for this data call response, it is your responsibility to ensure that all necessary
coordination with other major claimants and consolidation/summarization of responses is completed prior to
submitting a data call response. Contact the BSAT if you need a POC list for other major claimants.

As detailed in the Scenario Development Data Call format, the following data submission and certification
procedures will be followed. An advance copy of the completed data call response, along with a major claimant-level
certification, will be either hand carried or faxed to the BSAT by the lead major claimant. The original copy of the
data call response must be forwarded, via the chain of command, as soon as possible thereafter.

Due date for submission of the advance copy of the data call response, along with POCs on the BSAT for this
scenario, are provided on the next page. Every effort must be made to ensure that data calls are submitted on time.
Primary fax number for the BSAT for Scenario Development Data Call responses is (703) 756-2172. An alternate
fax number is (703) 756-2174. Due to the size of some of these data call responses, major claimants in the
Washington, DC area should try to hand deliver, rather than fax their responses.

***** 48 Hour Turnaround Required *****
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Department of the Navy
Base Structure Analysis Team

BRAC-95 Scenario Development Data Call Tasking
URGENT *** 48 Hour Turnaround Required *** URGENT

Date: 12 January 1995

To: Name: LTCOL John O’Neill
Org: Air Force
Office: 695-6766
Fax: 693-9707

This fax consists of two parts. The first part, beginning on the next page, is a listing of
activities under your cognizance which are impacted as a result of closure/realignment
alternatives currently under consideration by the Department of the Navy. These activities
reflect either:

(a) tenant activities which will need to be relocated from one of our installations, or,

(b) an installation of yours which is identified as a receiving site for transferring
Department of the Navy personnel/functions.

The second part of this fax is a blank data call format, which should be completed for each of
the identified activities. Please note that a certification form is provided as the last page of
this data call format.

Please also provide a copy of COBRA Static Data (Screen 4) for each receiving site as
a part of your response.

A response is requested within 48 hours, consistent with our internal process for
gathering scenario development data. Responses can be faxed to Base Structure Analysis

Team (BSAT) at (703) 756-2172. An alternate fax number is (703) 756-2174. If you have
any questions, please call (703) 681-0487.

AF-061 - NRL - EDL phase of SCS to Space & Missile Systems Center, Los Angeles AFB

Number of Pages (including cover page): é




Naval Research Laboratory, Washington, DC
Proposed Realignment of NRL Satellite Engineering Development Functions
to Space & Missle Systems Center, Los Angeles Air Force Base

Background:

The Naval Research Laboratory (NRL) is the Navy’s in-house capability for actual
design and fabrication of satellites and related space systems. This in-house capability brings
to bear the rapid infusion of Laboratory technology into operational satellites to solve DoD
problems and requirements not readily attainable in the commercial sector. The primary
technology effort of NRL in Satellites is devoted to surveillance and sensor systems and is
intimately linked to Electronic Devices, Environmental Sciences, and Advanced Materials
technologies. Navy satellite aquisition and program management functions are not performed

at NRL

The following requirements are submitted to the Air Force BCEG to enable them to
determine their ability to accomodate the requirements of NRL at SMC - Los Angeles AFB
and to provide to the DoN the gaining base costs to allow completion of COBRA analysis:

Personnel Movements:

Officers 0

Enlisted 0

Civilians 213

Total 213 Note: In addition, facilities must be capable of accomodating

requirement for 156 On-Site SETA people or their equivalent

General Facility Requirements:

RDT&E Laboratory Space 122,200 SQFT of which 35,300 SQFT must be a
mininimum of 50 Ft High Bay

Laboratory SCIF 30,300 SQFT of which 14,400 SQFT must be a
minimum 50 Ft High Bay with 40 Ton Crane

General Office Space 24,000 SQFT

Storage 31,400 SQFT

A detailed list of the above facilities is attached. Associated equipment will be
required, but will not be available for transfer. :

Please direct all questions to the Navy BSAT at (703) 681-0479.




Laboratory Facilities: The facilities required to perform the Satellites CSF at this
activity are listed below.

Common |-
Support Type Of (KSF)
Function{Major Facility or Equipment Description Space Current] Used | Excess
Satellite  [SCf Data Storage and Media Management Vault Technical 2.0 2.0 0
Satellite |SCI Management Information System Technical 0.3 0.3 0
Satellite |SC! Data Processing Center Technical 1.0 1.0 0
Satellite }Laser Physics Lab Technical Q.5 Q.5 (¢}
Satellite  |NCST Management Information System Technical 1.4 1.4 0
Satellite {SCI Payload Test Facility/Processor Development Laboratory Technical 2.4 2.4 0
Satellite  |Space Systems Development Department Computation Facility |  Technical 0.9 0.9 0
jSateliite |Spacecraft Battery Laboratory Technical 2.4 2.4 0
Satellite  }Precision Oscillator Test Facility Technical 5.8 5.8 0
Satellite  (Precision RF Anechoic Chamber Technical 2.3 2.3 0
Satellite  |Secure Payload Development Facility Technical 1.9 1.9 o
Satellite  {Reshape Facility Technical 0.9 0.9 0
Satellite |Secure Spacecraft Assembly/Test Facility(SCl) Technical 12.0 12.0 0
Satellite |Spacecraft Acoustic Reverberation Chamber Technical 1.4 1.4 0
Satellite |Spacecraft Vibration Test Facility Technical 2.6 2.6 0
Satellite  [Class-100 Clean Room . Technical 1.6 1.6 0
Satellite  |Spacecraft Propulsion System Welding Facility . Technical 1.0 1.0 0
Satellite [Thermal High Vacuum Chambers Technical 6.1 6.1 [}
Satellite |RF Compact Range Technical 0.5 0.5 0
Satellite {Spacecraft Static Test Loads Facility Technical 2.6 2.6 0
Satellite [Spacecraft Assembly and Test Facility Technical 4.9 4.9 0
Sateliite  [Spacecraft Spin Balance Facility Technical 1.0 1.0 0
Satellite  |Spacecraft Opticai Alignment Facility Technical 1.0 1.0 0
Satellite  |Spacecraft Thermal Blanket Facility Technical 1.0 1.0 (o}
Satellite |RF Anechoic Chamber Technical 7.7 7.7 0
Sateflite  |Microelectronics Clean Room Technical 0.5 0.5 [¢]
Satellite |EMI/EMC Screen Room Technical 1.0 1.0 0
Satellite |RF Anechoic Chamber SCIF Technical 0.2 0.2 0
Ftellite Spacecraft Design SCIF Technical 6.0 6.0 (¢]
Jatellite  |Payload Exploitation SCIF Technical 2.1 2.1 o
Satellite  |Mission Development SCIF Technical 0.5 0.5 0
Sateilite [Advanced Systems SCIF Technical 0.4 0.4 0
Satellite |Space Applications SCIF Technical 1.2 1.2 0
Sateliite jFuels Testing Laboratory Technical 1.6 1.6 0
Satellite |General Laboratories Technical 10.8 10.8 0
Satellite |General Design Space Technical 62.7 62.7 o)
Satellite |General Office Space Administrative 22.5 22.5 0
Satellite |Storage Storage 31.4 3.4 0
Satellite  {Utility Utlity 1.5 1.5 0
Total 207.8] 207.9 0




Department of the Navy Scenario Development Data Call Tasking

1. Scenario Identification Data. Identify, in the table below, the Control number associated
with this data request and the name and location of the receiving location.

Control Number: AF-061 “
Gaining Base: Space & Missile Systems Center, Los Angeles AFB (NRL) "

2. Receiving Site Military Construction Cost Data. Identify any construction requirements
associated with this transfer. If any costs are provided for standard categories of construction,
show these costs in the Comments column.

Category (Unit) New Rehabilitation Comment
Construction Requirement
Requirement

Horizontal (SY)
Berthing (Waterfront) (FB)
Air Maint (Air Ops)(SF)

Other Operations (SF)

Administrative (SF)

Training (School Bldgs) (SF)

Maintenance (SF)

Bachelor Quarters (SF)

Family Housing (Units)

Supply/Storage (SF)

Dining Facilities (SF)

Pers. Supp (Recreation)(SF)

Communications (SF)

Ship Maintenance (SF)

RDT&E (SF)
POL Storage (BL)

Ammo Storage (SF)
Medical Facilities (SF)

Environmental $ $

Other:

©“ h &
R




Department of the Navy Scenario Development Data Call Tasking

4. Certification. Please sign the attached certification form and return this certification with
your response. The signing of this certification constitutes a representation that the certifying
official has reviewed the information and either (1) personally vouches for its accuracy and
completeness or (2) has possession of, and is relying upon, a certification executed by a
competent subordinate.

I certify that the information contained herein is accurate and complete to the best of my
knowledge and belief.

NAME (Please type or print) Signature

Title Date

Activity
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Scenario Title: NRL Washington, DC
Scenario No: 3-20-0174-124

Prepared by:

Naval Research Laboratory
Washington, DC 20375-5320




BRAC-95 SCENARIO DEVELOPMENT DATA CALL
Enclosure (1) - SCENARIO SUMMARY

Complete one copy of Enclosure (1) - Scenario Summary for the entire
closure/realignment scenario. Tables included in this enclosure are 1-A, 1-B and 1-C.

Table 1-A: Scenario Description. Identify the Scenario Number, Title and Response
Date. The Scenario Number and Title will be provided to you by the BSAT as part of the data call
tasking.

| Scenario No.: 3-20-0174-124 I
" Scenario Title: NRL Washington ,DC "
| Date: 1700 EST. 12 January 1995 ' [

EXECUTIVE SUMMARY

The proposed transfer to SMSC Los Angeles AFB can be assessed numerically through the
data supplied in this package. In determining the capability of the receiving activity, there is a
capability issue beyond the question of mere facilities,one must also ask can this facility really do
what the NRL has done or can do in the future. The information below is provided to allow such

an assessment.

National space policy provides that the United States will conduct those activities in space that
it deems necessary to its national security. Space programs shall support such functions as
command and control, communications, navigation, environmental monitoring, warning,
surveillance, and space defense. These functions are of critical importance to Naval Fleet
operations and it is in these areas that the U.S. Naval Research Laboratory has earned a

world-wide reputation as a center of excellence.

The Naval Research Laboratory (NRL) has long been a productive Navy activity for space
science and technology. NRL's Naval Center for Space Technology is well known as one of the
country's most successful major designers and builders of spacecraft, and the only such
organization within the Department of Defense. Over 80 satellites for a variety of purposes have
been built and launched with an enviable record of success. NRL has served as a key player in the
Navy satellite programs since 1957. These figures do not reflect numerous research experiments
performed in conjunction with NASA programs, nor do they include the technical consultations,
subsystem developments, and technical assessments that the Laboratory has been called upon to
perform. An example of the latter is the recently completed MARS Observer Failure Analysis. By
any standards of measure (i.e., productivity, sponsor satisfaction, innovation, quality of
personnel, publications), NRL's record compares favorably with any major industrial, academic,

national, or Government laboratory.

Among Navy laboratories, NRL occupies a unique position involving both performance of

primary research in the physical and engineering sciences and responsibility for "Navy-wide
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leadership in the development of space systems for the Navy". This role has served the Navy and
the nation well. For example, in 1972, NRL for the first time, obtained photographs of the full
earth from the surface of the moon in the ultraviolet spectral region, revealing bright arcs of
fluorescent oxygen girdling the equatorial region. This discovery, along with other pioneering
studies, marked the beginning of a new understanding and perception of the solar-terrestrial
environment. In the context of 1972, these studies appeared to lack military relevance. However,
applications of this work were soon discovered. In the current context of a need for global
information regarding conditions in the ionosphere and the upper atmosphere, the military
relevance of this effort has become quite apparent as is evidenced by the planned inclusion of this
NRL-developed technology into the upgrade of the DMSP spacecraft.

NRL has found that the quality of a space science and technology program is enhanced by the
dynamic scientific interaction that is afforded by a multidisciplinary environment. The NRL space
program has, in a large measure, benefited from many space-related achievements by researchers
in diverse fields. The NRL space program is able to meld the strengths residing elsewhere in NRL
in chemical diagnostics, materials science, applied optics, electronic warfare, directed energy
technology, and radiation survivability into a structure that will help the Navy multiply the combat

effectiveness of its force.

The goal of NRL management is to maintain an in-house research and development program of
acknowledged excellence in areas of the physical, material, and engineering sciences which are
pertinent to Navy and DoD needs. A strong effort is made to provide high quality personnel with
the facilities, equipment, and work environment necessary to achieve first-rate technical results.

The Laboratory's scientific and technological activities are structured to furnish the
comprehensive coverage necessary to provide the Navy with a broad base in science and
technology. Its efforts cover the multiple disciplines needed to increase the combat effectiveness of
the Fleet. NRL's space-related work in such diverse areas as composite materials, advanced
ceramics, reverberation mapping, fiber optic sensors, directed energy devices, sensor integration,
integrated communication/counter communications technology, compact HF adaptive arrays,
ranging and synchronization between satellites, and millimeter-wave radiometry will all have
important long-term military applications.

In addition to creating opportunities for interdisciplinary interactions, the overall program is
designed to achieve vertical integration of much of the research work with its more applied
counterparts. The vertical integration of R&D programs coupled with a multidisciplinary approach
are key elements in NRL's achievement of program excellence. The space technology program at
NRL is key to the Laboratory's strategy and future successes.
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Any attempt to change radically the NRL role in space technology and space systems must be
judged in the context of laboratory's historical accomplishments and its future potential. The
accomplishments of the Naval Research Laboratory in space sciences and technology have had
major historical impact. That is, they not only have met the requirements of the Laboratory's
mission--to create new knowledge and new technology for the improvement of the Navy--but have
also been linked to significant political, social, and intellectual developments. Indeed, from a
historical standpoint, the space program is probably the most important area of research undertaken
at the Laboratory since World War II. NRL was deeply involved in the beginning of America's
effort to explore and explain the phenomena of the universe, and has remained deeply involved
ever since. Its scientific investigations have helped revolutionize many branches of astronomy and
ionospheric physics; its programs have helped establish a new relationship between advanced
scientific research, the Government, and the military--a relationship that has had a powerful

influence on the course of modern American history.

On a more particular level, the Laboratory has acted as the Navy's principal investigator of the
uses of space science and technology. It has counseled the service on the effects of the phenomena
of outer space on existing naval technology, and has developed new technology to operate in the
space environment. In short, NRL's space research has led the Navy into a new dimension of

operations.

The following examples provide a representative view of NRL's unclassified technical program
progress in Navy space science and space technology. It is necessary to exclude many NRL
programs and abbreviate the discussion of some, most notably in the space technology area, in

order to talk at an unclassified level.
* TLD

The Titan Launch Dispenser (TLD) was conceived, designed and developed and fabricated at
NRL. It is a propulsion stage for boosting and accurately positioning Navy satellites.

¢ ASPP

Under the Aerospace Surveillance Phenomenology Program (ASPP), sensors and information
extraction algorithms were developed by NRL to provide the required measurements to support
naval missions, research and development, and the design of new weapons and surveillance
systems. Success of NRL's field tested sensors/algorithms served as a foundation for defining
today's Naval remote ocean sensing requirements. An early example of this was the definition of
NROSS.
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¢ MSD

The Multiple Satellite Dispenser (MSD) was conceived, designed, developed, and fabricated at
NRL. It is an upper stage for the Atlas booster and provides for launching and the extremely

accurate placement of satellites in orbit.

¢ NAVSTAR (GPS)

The NAVSTAR Global Positioning System (GPS) is a DoD program designed to provide
precise navigation to a wide variety of military and civilian users by means of a constellation of 24
satellites deployed in subsynchronous orbits. NAVSTAR is based on NRL's TIMATION research
program and the U.S. Air Force's 621B project, both initiated in the early 1960's. NRL conceived
its TIMATION (TIMe/navigATION) program in 1964 and launched the TIMATION I satellite in
1967 and TIMATION II in 1969. The idea was to prove that a system using a passive ranging
technique, combined with highly accurate clocks, could provide the basis for a new and
revolutionary navigation system with three-dimensional coverage (longitude, latitude, and altitude)
throughout the world. This program was aimed at overcoming a defect in the Navy Navigation
Satellite System NNSS (Transit) whereby large navigation errors resulted for the moving user
whose velocity vector was uncertain by a knot or more.

In 1973 the Navy GPS effort was merged with the Air Force's 621B program, with the Air
Force being named as the Executive Service, to form the NAVSTAR GPS program. NRL's
TIMATION III satellite was redesignated the Navigation Technology Satellite One (NTS-1), and
was launched in the summer of 1974 in connection with the NAVSTAR effort. The NRL
fabricated NTS-1 had two rubidium-vapor frequency standards (clocks), while the earlier
TIMATION satellites had carried selected high-performance crystal oscillator clocks to test the
NRL theory.

The successful launch of Navigation Technology Satellite 2 (NTS-2) marked the beginning of a
new era in navigation and timekeeping history. NTS-2 was launched on 23 June 1977 as the first
NAVSTAR GPS Phase I satellite. NTS-2 technological features included cesium frequency
standards, a nickel-hydrogen battery, three-axis gravity-gradient stabilization with momentum-
wheel unloading, control of the spacecraft orbit, laser retroreflectors, solar-cell experiments,
radiation dosimeters, and a worldwide network for data acquisition. The satellite experiment has

verified Einstein's relativistic clock shift.

The knowledge and experience gained in this work has had spillover into the time and
frequency world for both space and terrestrial systems. OSD has directed the Navy and NRL,
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based on its expertise, to pursue a continuing program of advanced clock development in support
of the GPS Program. NRL's pioneering contributions to the GPS were recognized with the
prestigious Collier trophy being presented to the Laboratory in 1993.

® FLTSATCOM

The Fleet Satellite Communication (FLTSATCOM) Program provides reliable world-wide
communication for DoD strategic and tactical uses including strategic bombers, Navy land, sea, air
and submarine forces, and the Rapid Deployment Force. FLTSATCOM spacecraft are now
operating at each of four orbit slots needed for worldwide coverage. Each satellite provides 23
communication channels in the UHF band and at SHF. Anti-jam capability is provided by an on-
board processing capability of the spacecraft. NRL personnel began the design of a satellite on-
board processor in 1967 as part of the Tactical Satellite Communication (TACSATCOM) program,
which later resulted in the Laboratory assignment for design, development, and qualification
testing for the Fleet satellite on-board processing system. The processing system was later
produced under NAVELEX contract with technical assistance provided by NRL.

® SHF Communication

As a result of operational limitations and overcrowding in the UHF frequency bands, attention
was directed toward technology development at super high frequencies (SHF). A shipboard
terminal (AN/WSC-6) was designed by NRL and NOSC. The first system was installed aboard the
aircraft carrier, Kitty Hawk, for technical and operational evaluation. This mobile terminal system
was designed to operate from ships through the Defense Satellite Communications System
(DSCS).

In a related area, by using the available hardware, NRL developed and fabricated a high data
rate satellite communication terminal for the surveillance towed array sonar system (SURTASS).
This shipboard satellite communication system relays acoustical data to command centers by use of
the DSCS network.

¢ SOLRAD

The SOLRAD (SOLar RADiation) program was conceived in the late 1950's as an improved
means for studying the sun's effects on the earth, particularly during periods of heightened solar
activity. The series of nussi;;;—vv;re designed to permit long-term study of the effects of solar
emissions on earth, knowledge of which would have both scientific value and practical importance.
In the latter regard, special attention was given to the effects of solar radiations on the ionosphere,

that part of the atmosphere which has critical importance to Naval communications. As a program

1-5 Enclosure (1)




BRAC-95 SCENARIO DEVELOPMENT DATA CALL
Enclosure (1) - SCENARIO SUMMARY

of space research via satellite, it was NRL's and the nation's longest continuing series of satellite
projects dedicated to a specific research program. SOLRAD I was launched in June 1960, and ten
more SOLRAD satellites were fabricated by NRL and flown through 1976.

SOLRAD I was unique in three ways: it was one of the two satellites launched during the
world's first multiple satellite launching, it was the world's first orbiting astronomical observatory,
and it was the first satellite ever to be successfully commanded to shut off. Equipped with X-ray
and ultraviolet detectors, the satellite was launched in June 1960. On 6 August 1960, SOLRAD I
successfully recorded six of 18 minutes of the first solar flare recorded by an orbiting satellite and
telemetered the information to a NASA tracking station. SOLRAD I was turned off on 18 April
1961. During its active life, 577 telemetry records were obtained, 100 of which showed
measurable X-ray fluxes. These data shed new light on the relationships among sunspot activity,
solar X-ray emission and radio wave propagation, provided the first basis for distinguishing
between the effects of solar radiation variations and those of atmospheric phenomena, and
confirmed the hypothesis that solar X-rays cause sudden disturbances in the ionosphere while
determining the intensity necessary to trigger the changes. Since 1961, SOLRAD I has been turned
on periodically to provide data on the lifetime expectancies of small satellite electronic systems in

space.

Subsequent SOLRAD satellite missions between 1960 and 1964 provided evidence that X-ray
emission spectra vary greatly from one flare to another and with time during a single flare event,
identified the spectral wavelength band of 44-60 Angstroms as the most sensitive to even the

smallest solar event, and correlated this waveband with plage phenomena.

In 1965, in conjunction with the International Quiet Sun Year (IQSY), NRL and NASA
initiated a joint undertaking to obtain measurements of solar radiations during a period when solar
activity was expected to be at a minimum. For this effort, NRL developed the IQSY Solar Explorer
Satellite as an improved version of SOLRAD. The first two solar explorers were launched in
January 1964 and March 1965. Subsequently, satellites in the series were given SOLRAD
designations and numbers, thus maintaining continuity with the original program.

SOLRAD 8, launched in November 1965, was a particularly significant mission in the Solar
Explorer series because it was the first attempt to use a data storage system for solar radiation
studies. The mission provided evidence that an increase in background solar X-ray emission can be
interpreted as a precursor of flare activity and the subsequent disruption of radio communications.

[t also gave the best definition of the sizes of X-ray active regions obtained to that time.

NRL's SOLRAD 9 satellite was launched by NASA in March 1968 and it continuously

transmitted measurements of solar X-ray emissions as they were made. It was unique in that it
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could store selected measurements in a memory bank and make special transmissions of these
measurements to NRL's ground station. The significance of this satellite was recognized in July
1969, when solar flare activity forecasts derived from information furnished by SOLRAD 9 were
used to safeguard Apollo astronauts and their communications systems during the first lunar
landing mission. SOLRAD 9 and its follow-on, SOLRAD 10, were to continue furnishing this
critical information throughout the Apollo program.

SOLRAD 10, launched in July 1971, was designed to augment and continue the first two Solar
Explorer missions. SOLRAD 10 carried fourteen experiments designed to contribute to a better
understanding of the physical processes involved in both long- and short-term solar activity, and
also to measure on command stellar X-ray radiation from celestial sources.

SOLRAD 11, also known as SOLRAD-HI was launched in March 1976 and involved two
satellites. The practical objective of the mission was the development of a space environmental
prediction system capability for the Fleet. Orbiting on opposite sides of the earth and separated by
180 degrees of arc, the satellites together provided continuous reception and transmission of data.

¢® LOFTI

NRL developed the LOFTI (Low Frequency Transionospheric) satellite to obtain data having
potential value to advanced Naval communications. Launched in February 1961 (LOFTI I) and
June 1963 (LOFTI IIB), the satellites were designed to receive Very Low Frequency radio signals
transmitted from a ground station and to telemeter these back to another station via Very High
Frequency signals. The objectives were both scientific and mission-oriented; to study the effect of
the ionosphere on the transmission of radio signals at Very Low Frequencies, and to determine the
feasibility of using a VLF receiving satellite as a backup communications link between Navy
communications centers and submerged submarines. In this sense, NRL's LOFTI satellites were
intended to augment other Navy satellite projects related to Navy navigation and communications

requirements.

The LOFTI missions confirmed that VLF radio signals do penetrate and pass through the
ionosphere with relatively little distortion or reduction in intensity. They also revealed diurnal
effects on signal intensity--signal attenuation in sunlit regions was significantly greater than in
night time regions. These findings demonstrated the communications link capability of the satellite
and, concurrently, provided data on the degree of signal loss from communications equipment

designed to use the ionosphere for vectoring long-range communications using VLF.
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® NAVSPASUR

The Navy Space Surveillance System (NAVSPASUR) was proposed by the Advanced
Research Projects Agency (ARPA) in 1958 as a means for tracking satellites passing over the U.S.
ARPA chose NRL to develop the system primarily because of the Laboratory's success in
developing the satellite tracking network for Project Vanguard. Unlike the Vanguard tracking
system, NAVSPASUR was to be designed to track both satellites which transmitted signals and
those which did not.

Within six months after receiving the go-ahead, NRL completed development of the original
NAVSPASUR elements: two stations--one in California, the other in Georgia--which began
operating in January 1959. The original system was later increased to six and then nine stations
which form an arc across the southern U.S., and the equipment was greatly expanded and
improved. However, the fundamental aspects of the system have remained unchanged.

Eventually, the system became fully computerized so that only seconds were required to
receive, process, and analyze a satellite detection and transmit the information to the North
American Air Defense (NORAD) Command. By 1970, NAVSPASUR was a critical element in
NORDA's Space Detection and Tracking System.

NRL augmented its research and development related to NAVSPASUR through designing and
launching satellites for use in calibrating the surveillance system. The first calibration satellite was
launched in December 1962 and was the first known smooth sphere to be placed in orbit. It was
too small to permit target size measurement, but was useful in assessing target detection
capabilities. The SURCAL series consisted of four satellites launched between December 1962 and
August 1965. The SURCAL satellites were designed to transmit signals on command to provide a
signal source for calibration. NRL developed a series of satellites (CALSPHERE,
DODECAPOLE, CONE, and CYLINDER) which were launched between December 1962 and
September 1969 and which were used for purposes of calibrating the surveillance system to detect

and measure orbiting objects having variable sizes and shapes.

NRL completed a modernization program that replaced all analog receiving equipment with
digitized computer controlled receiving systems. Detection capacity was increased from one to six
targets simultaneously and each site now has fully redundant receiving systems that transmit

processed data to computers at Systems Headquarters in Dahlgren, Virginia.

® Project Vanguard

Following the success of Vanguard I, Wernher von Braun said, "Any such thing as
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successfully designing and developing a three-stage missile, with three brand new unproven
stages, on a timely schedule of two years was absolutely unheard of...What was done by the
Vanguard group in these two years is absolutely unprecedented.”

NRL oversaw a satellite program that successfully launched three satellites (Vanguard I,
Vanguard I, and Vanguard III) into orbit between March 1958 and September 1959. Possibly the
most significant achievement was the development by NRL of the nation's first satellite tracking
network, one which would become the prototype for the networks used for tracking Project
Mercury misstons. The network was a minitrack system of radio angle tracking which enabled
scientists for the first time to monitor launching, direction of launch and movement of multi-stage

rockets and to localize the time of arrival of the satellite over any given ground location.

With Vanguard I, a new field of technology and a new area for deployment of Navy systems
was opened. Techniques, such as solar cell technology and miniaturization, were developed that
later became standard in the space industry and the nucleus of a space surveillance system was
created. An institutional foundation for Navy research and development in space systems was laid
at NRL, which remains today the Navy's lead laboratory in this field.

¢ LIPS

The first successful satellite in the series, called Living Plume Shield (LIPS II), was developed
from a launch vehicle protective shield that is usually jettisoned in space. LIPS II, which was
launched in early 1983. The LIPSII satelitte was used as demonstration program to prove the
capability of direct downlink of tactical data from a low earth orbiting spacecraft the system and it's
corresponding tactical graound terminal were the forerunners of the TRAP, TRE, Constant Source
and Success tactical terminal programs.

The motivation for the LIPS III satellite came from the fact that there were a large number of
new and very promising solar-cell design concepts that had been developed by a number of
research laboratories and aerospace contractors. The problem was that until these concepts could be
tested in a long-term space environment. their suitability for use on operational satellites could not
be adequately determined.

LIPS III was launched in the spring of 1987. The 138-pound spacecraft was spin-stabilized
with its spin axis pointing to the sun to provide data obtained from over 140 new solar-cell
experiments configured on what would have been space debris. Mission life was planned for three
to five years.

Like its predecessors, LIPS III was designed and built in less than a year. Because it replaced a
deployable plume shield of another spacecraft, the cost to build a LIPS series satellite provided
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significant savings to the Navy.

¢* LACE

The Naval Research Laboratory (NRL) designed and built a satellite system to support two
primary Strategic Defense Initiative Organization (SDIO) experiments. The satellite was launched
in early 1990.

One of these experiments, the Low-power Atmospheric Compensation Experiment (LACE),
assessed the effectiveness of techniques for compensating for atmospheric effects on ground-based
laser beams. The other primary experiment, the Ultraviolet Plume Instrument (UVPI), was
designed to form images of the ultraviolet emission produced by rocket plumes.

The LACE experiment provided an instrumented scoring target for low-powered, ground-
based lasers to determine how well the atmospheric distortion of laser beams can be corrected. The
NRL-developed LACE system comprised a satellite whose primary component is the Sensor Array
System (SAS), three ground stations, and an operations control facility. The SAS aboard the
satellite contained more than 200 sensors that measured laser beam intensity. Each of three separate
sensor arrays measured a different type of laser emission. Two of the supporting ground stations
were transportable. One of these stations, located in Hawaii at the Air Force Maui Optical Station
(AMOS), supported experiments involving adaptive optics developed by MIT/Lincoln Laboratory
to study atmospheric compensation for laser beams. The other transportable station was located in
the continental United States and moved to sites of interest across the country. LACE experiments

were conducted over a 30-month test period.

¢® PROJECT CLEMENTINE

Twenty-five years after the first manned lunar mission, the Naval Research Laboratory (NRL)
built a spacecraft that returned to the moon in a cooperative mission with the Ballistic Missile
Defense Organization (BMDO) and the National Aeronautics and Space Administration (NASA).
Project Clementine demonstrated some of the cheaper-faster-lighter spacecraft technologies during

its mission to orbit and map the moon. Clementine was launched in January 1994.

The spacecraft was designed and built by NRL to flight qualify some of the most advanced
light-weight technologies developed for BMDO. Operations were controlled from launch through
lunar orbit insertion by NRL amd.contractor personnel. NASA participated with support from
Goddard Space Flight Center, the Jet Propulsion Lab, and the Deep Space Network.

The Clementine spacecraft achieved lunar orbit through a series of transfer loops and spent
approximately two months in two different lunar orbits. During this time, it mapped the entire
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surface of the moon in visible and near IR spectrums. Over one million images were obtained

during this highly successful mission.

In addition to the spacecraft discussed above, the Laboratory has been a driving force in a
number of sensitive classified national programs under which significant spacecraft systems have
been developed. Before any modification could be made within the NRL space program, issues
connected with these programs would have to be addressed. A display of the NRL developed
spacecraft will be found in the following table. It should be noted that over two thirs of these were
in response to National level inelligence requirements. In addition to National, Navy and DoD
spacecraft, NRL has also played an important role in the space science program, sponsored by
NASA. A large number of NASA experiments have been flown by NRL, including major
instruments such as the Gamma Ray Observatory (GRO) and the High Energy Astrophysical
Observatory (HEAO).

It is clear that the NRL space program is of major national significance. Any dismantling of that
effort must be viewed as a national decision, and its national impact should be assessed. It is also
clear that the space program at NRL is highly intertwined with the other activities at NRL. Any
extraction of the space program from NRL or part of the space program will have massive
implications for those activities that remain at NRL, both in a programmatic sense and in a shared
facility sense. The spacecraft facilities are utilized by organizations across the Laboratory, and the
accomplishment of the space program itself requires utilization of the Laboratory's facilities at

large.
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NAVAL CENTER FOR SPACE TECHNOLOGY
NRL SATELLITE LAUNCHES

Launches | Satelites Name Purpose Weight Vahicle Launch Date Usatut Lilstme Comment
! [ SRl Solar X-ays 42 | THOR-ABLE-STAR 2Z2urew | 10mo First solar saeline M
2 2 SAN Solar X-rays 40 THOR-ABLE-STAR 30 Nov. 80 - Launch vehicie failed
k) 3 LOFTH Low ireq. radio 57 THOR-ABLE-STAR 22 Feb. 81 Decayed 36 days No separation
4 4 SAR Sotar X-rays 40 THOR-ABLE-STAR 29 June 61 S mo. No separation
5 s SRVA Solar X-rays 55 THOR-ABLE-STAR 24 Jan. 82 -
13 LOFMEA Low freq. radio 60 THOR-ABLE-STAR 24 Jan. 62 - ! Launch vehicle taded
7 SURCAL | SPASUR cailb. 5 THOR-ABLE-STAR 24 Jan_ 62 -
6 8 SANB Solar X-rays ss scout 26 Apr. 62 - Launch vehicie tailed
9 SAV Solar X-rays - - - - Never launched
7 10 PL120 Classified 55 THOR-AGENA 13 Dec. 62 36 ma. Operation satistactory
11 PLI2Y Classified 55 THOR-AGENA 13 Dec. 62 38 mo. Operation satistactory
12 SURCAL ¥ SPASUR caid. 9 THOR-AGENA 13 Dec. 62 36 mo. Operation satistactory
13 CALSPHERE { Object identiication 3 THOR-AGENA 13 Dec. 62 Passive Decayed § mo.
[ 14 SAWV Solar X-rays as THOR-AGENA 15 June 83 Decayed 47 days Operation satistactory
15 LoFNaB Low ¥req. radic (13 THOR-AGENA 15 June 63 Decayad 33 days Operation satistactory
16 PL 112 Classitied 60 THOR-AGENA 15 June €3 Decaysd 42 days Operation satistactory
17 Dosimeter Radiation counter 85 THOR-AGENA 15 June '63 Decayed 45 days Opecation satistactory
18 SURCAL & SPASUR cald. 9 THOR-AGENA 15 June 63 Decayed 19 days Operation Y
9 19 SRVEA Solar X-rays L1 THOR-AGENA 11 Jan. 64 2 mo. Operation satistactory
20 GGSE | Grav. grad. exp. 84 THOR-AGENA 11 Jan. 64 @smo Operation sanstactory
21 PL 135 Classified 85 THOR-AGENA 11 Jan. 64 21 mo. Operation satistactory
10 22 DRAGSPHERE | DRAG exp. 2 THOR-ABLE-STAR 60ct. 84 Passive Operation satisfaciory
23 DRAGSPHERE N DRAG exp. 21 THOR-ABLE-STAR $0cL B4 Passive Operation
1 24 SRVIB Solar X-rays 103 THOR-AGENA % Mar. 65 52 mo. Operation satisfactory
25 PL Y42 Ciassified 108 THOR-AGENA 9 Mar_ 65 15 mo. Operation satistactory
26 GGSE X Grav. grad. exp. 130 THOR-AGENA 9 Mar 65 44 mo. Operation satistactory
27 GGSE N Grav. grad. exp. 130 THOR-AGENA 9 Mar 6§ 16 o, Operation satistactony
28 SURCAL IV SPASUR cald. 10 THOR-AGENA 9 Mar. 85 S years Operation satstaciory
29 DODECAPOLE | | Otject isentification [ THOR-AGENA 9 Mar, 85 Passive Operation sati y
12 30 TOWPSATI Thermal design exp. 19 THOR-ABLE-STAR 13 Aug. 85 3 mo. design e Operation satistactory
n LONG ROD Object identification 6 THOR-ABLE-STAR 13Aug. 85 Passive Operation satistactory
32 SURCAL v SPASUR calb. 1 THOR-ABLE-STAR 12 Aug. €5 7 yoars Operation satstactory
33 CALSPHERE # Object dentification 8 THOR-ABLE-STAR 13 Aug. 85 Passive Operation satistactory
34 DODECAPOLE A ‘Object idertification 9 THOR-ABLE-STAR 13 Aug. 85 Passive Operation satistactory
13 35 EXPLORER 30 Solar X-rays 12§ scouT 19 Nov. 65 24 mo. Operation saustactory
SA VM (PL 145)
14 36 PL 137 H.F. wave prop. 80 ATLAS-AGENA 18 Mar. 86 5 day design e 50% satistactory
15 a7 PL1S1 Grav. grad. exp. 158 THOR-AGENA 31 May 67 4 yoars Operation satistactory
38 GGSE vV Grav. grad. exp. 187 THOR-AGENA 31 May 67 S years Operation satistactory
39 PL 1S3 Grav. grad. exp. 189 THOR-AGENA 31 May 87 6 years Operation satistactory
40 GGSE V Grav. gred. exp. 25 THOR-AGENA 31 May 67 € yoars Operation satistactory
a“ TMATION | Navigation 85 THOR-AGENA 31 May 67 24 mo. Operation satistactory
42 CALSPHERE M Object ileraification 10 THOR-AGENA 31 May 67 Passive Operation satsfactory
43 CALSPHERE v Object identiication 7 THOR-AGENA 31 May 67 Passive Operation satstaciory
16 44 EXPLORER 37 Solar X~vays 197 scouT S Mar. '68 6 yoars Operation satsfactory
SR X (PL 155)
17 45 ORBIS CAL 1 H.F. wave prop. 87 ATLAS-BURNER ¥ 16 Aug. 68 - Launch vehicie taied
18 46 ORBIS CAL ¥ H.F. wave prop. 85 ATLAS-OM 17 Maw. 69 7 day design We Launch vehicie poorly orierted
A3} 47 PL 161 Grav. grad. exp. 220 THORAD-AGENA 30 Sept. ©9 12 mo. Oper. sat. 91 batiery tad.
48 PLI62 Grav. grad. exp 223 THORAD-AGENRA 30 Sept €5 6 mo. Oper. sm o8 amd. syst. tad.
49 PLIG3 Geav. grad. exp. 22% THORAD-AGENA 30 Sept. 'S0 3 years Operation satstactory
S0 PL 164 Grav. grad. oxp. 227 THORAD-AGENA 30 Sept. *9 6mo Oper. sat o8 omd. syst. tad
51 TMATION ® Navigation 137 THORAD-AGENA 0 Sept. 89 6 yoars Operation saustaciory
52 PLI7S Ciassitied 50 THORAD-AGENA 30 Sept €8 2 years Operation satstactory
53 TEMPSAT # Thermal design exp. 30 THORAD-AGENA 30 Sept. €8 8smo. Operated kr design e
54 CONE Object identificaton ? THORAD-AGENA 30 Sept. 89 Passive Operation satstactory
55 CYLINER Object ilensification 6 THORAD-AGENA 30 Sept 69 Passive Operation satistactory
20 S8 PL170A Orag. exp. {Qoid plate)} 16 THOR-BURNER It 16 Feb. 71 Passive Operation satistactory
57 P\ 1708 Orag. exp. (Poksh. AL) 16 THOR-BURNER 1 16 Fob. 71 Passive Operation sanstactory
58 PLITOC Orag. exp. (Polsh. AL) 1.6 THOR-BURNER 1l 16 Feb 71 Passive Operaton sanstaciory
21 59 EXPLORER 44 Solar X-rays 263 scout 8 July 71 7 years Operation sanstactory
SR X (Pt 165)
22 60 LY Grav gradi. oxp m THORAD-AGENA 14 Dec. 7% 8 yoars Operation satistactory
[ 3] PLIT2 Grav. grad. exp mn THORAD-AGENA 14 Dec. 71 - Operation sanstactory
&2 L Grav grad. exp 282 THORAD-AGENA 14 Dec. 71 - Operaton satstactory
63 PL174 Geav grad. exp. 282 THORAD-AGENA 14 Dec. 71 - Operzton saustaciory
23 64 TR WNTSY Navigation 1132 ATLASF VA July 74 5 years Operation satistactory
24 65 SR 11A (PL17S) Solar X-rays 403 18 mo, Operation savstactory
66 SR 118 (PL 17D Solar X-rays 403 TITAN MC 14 Mar. 76 40 mo. QOperation satistactory
25 67 MSD Uppar stage/dispenser 1299 41 days Operation satistactory
68 181 Classitied 432 ATLAS-F 30 Apr. 76 Operating Operation sansfactory
69 182 Classitied 432 Operating Operation satistactory
70 183 Classified 432 Operating Operation satistaciory
26 7 NTS-2 Navigation 1719 ATLAS-F 23 June 77 Operating Operation sanstaciory
27 T2 MSD Upper stage/dispenser 1299 31 days Operation satstactory
73 199 Classified 432 ATLAS ¥ 8 Dec. 77 Operating Operation sanstactory
74 192 Classified 432 Operating Opaeration satstactory
75 193 Classitied 432 Operating Operation satistactory
28 76 uPsi Devel. 198t oxp. 102 ATLASF 8 Dec. 80 - Launch verucie failed
29 77 uPSH Devel. ot oxp. 123 ATLAS-H 9 Feb. %3 Operating Operation satstactory
30 78 PSS Solar colt exp. 138 ATLAS-H 15 May 87 Operating Operation satistactory
3 79 LACE Laser oxp N7S DELTAN 14 Feb. 90 Operating Operation satisiactory
32 80 TLO Upper 1600 TITAN 8 June 90 Operating Opecation satsiactory
33 8t CLEMENTINE Light wt lechnology 508 TTANRG 25 Jan 94 4mo. Operaton satisfactory
(OSPSE) Moon
Asteroid fy-by
82 INTERSTAGE Racfiation & 107 90 days Operation satsiactory
| AP P micrometerosd
]
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Table 1-B: Point of Contact Information. Please identify a knowledgeable point of
contact familiar with the information relating to this closure/realignment scenario whom the BSAT
can contact to answer any questions or to provide additional information as required. This point of
contact must also be familiar with the location and name of the person responsible for maintaining
any supporting documentation relating to this data call response.

Name: ) Mr. R.E. Doak_—
Organization/Code: NRL/3000

Office Phone Number: | 202-767-2371

Fax Number: 202-404-7228

Home Phone Number: 410-827-9435

Table 1-C: Losing/Gaining Bases Involved in Scenario. Complete the table on the
next page to identify "bases" involved in the closure/realignment scenario. Note that the term
"Losing Base" refers to host activities, independent activities or other activities specifically
identified in the Scenario Development Data Call tasking which are being reduced in size, i.e.,
closing or being realigned. The term "Gaining Base'' refers to host or independent activities
which will be receiving sites for functions/personnel transferred from losing base(s). For example,
a losing base is the activity referred to in the data call tasking, i.e., a Naval Station, Hospital, etc.
Individual tenants should not be separately listed on this table, e.g., Branch Medical
Clinic, Personnel Support Detachment, etc. Individual tenants will, however, be specifically
identified in subsequent tables in the data call. The third column of the table should be used to
identify relevant information regarding workload/missions to be transferred. For example, entries
in this column should be short phrases such as, "missile workload", "ships", "F-14 squadrons",
“tenants”, etc., or to provide other clarifying information. This third column need only be
completed to identify major components of the closure/realignment scenario, and should not be
used to list all tenant names, etc.

Table 1-C: Losing/Gaining Bases Involved in Scenario

Losing Base(s) Gaining Base(s) Workload/Missions
Transferring
NRL Washington, DC SMSC Los Angeles AFB Engineering Development Lifecycle

Phase of the Satellite Common
Support Function

Note: If an activity/function will be relocated into leased office space, please note this fact under
the column, Gaining Base, e.g., "Washington, DC - Leased Space".
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Complete a separate Enclosure (2) - Losing Base Questions for each "losing" base
involved in the closure/realignment scenario. Make additional copies of this
enclosure as necessary. Tables included in this enclosure are 2-A, 2-B, 2-C, 2-D, 2-E, and
2-F. Enter the Losing Base name in the block below:

" Losing Base: NRL Washington, DC

The first five tables in this enclosure will be used to identify the movement and/or elimination
of military billets and civilian positions. Data entered in Tables 2-B and 2-C will be transferred to
Table 2-D and will be used to reconcile manpower totals at the losing base. The entire losing base
workforce as shown on the annotated copy of the Base Loading Data Attachment must be
accounted for in the Table 2-D reconciliation.

General Note on Tables 2-A and 2-B. A separate copy of both of these two tables
must be completed for each pair of activities between which transfers of
personnel, equipment or vehicles will occur. That is, a single enclosure (1) response may
require multiple copies of tables 2-A and 2-B. For example, if the scenario involves the closure of
NAVSTA A and relocation of personnel to NAVSTA B and NAVSTA C, then two tables will be
completed, one for transfers from NAVSTA A to NAVSTA B and one for transfers from
NAVSTA A to NAVSTA C. Note that for purposes of completing these tables, Losing Bases and
Gaining Bases are defined as a host activity, independent activity or other activity specifically
identified in the data call tasking. Separate tables will not be prepared for individual tenant
activities, instead, tenant numbers will be incorporated into the table for the Losing Base. Be
certain to identify the name of both the gaining and losing base. Make additional copies of these
two tables as necessary.

Table 2-A: Disposition of Personnel - Detail Data. Please review the Base Loading
Data Attachment and annotate any corrections, as necessary. Using the data contained in the Base
Loading Data Attachment, complete the table on the next page. For both the host and tenant
activities, identify, by UIC, the number of billets/positions being relocated to the identified
receiving site. Each UIC shown as a separate line on the Base Loading Data Attachment must be
separately listed in Table 2-A. Drilling reservists will not be included in officer and enlisted billet
fields. Military students must be separately distinguished from officer and enlisted billets in
COBRA. The Base Loading Data Attachment includes an identification of military students.
Annotate the Base Loading Data Attachment to identify any additional students not currently
shown, and include these corrected numbers in Table 2-A. Numbers of students are expressed as
the estimated "Average On-Board" (AOB) which would be trained at the losing base in FY 2001 if
a closure/realignment did not occur. Non-DON tenants must also be reviewed and a determination
made as to whether the organization will be relocated. Relocating non-DON tenants must be
included in the number of billets/positions identified as being transferred (and manpower totals
adjusted accordingly). Disposition of tenant and reserve activities must be adequately coordinated.
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Table 2-A: Disposition of Personnel - Detail Data

From Losing Base: NRL Washington, DC ||

To Gaining Base: SMSC Los Angeles AFB ||
Iltnc [ Name ! T%gg ! 1996 ! 1997 [ 1998 ] 1999 [ 2000 [2001 [ Total "
00173 | NRL , WASH, | 0=

DC

Enlisted

Crvilian 0 0 213 0 0 0| 213
Mil Stu

Officer
Enlisted
Civilian
Mil Stu
Officer
Enlisted
Civilian
Mil St
~Ofticer
Enlisted

Civilian
Mil Sw
“Officer
enlisted
Civilian
Mil Stu

TOTAL Offtcer
Enlisted

Civilian 0 0 213] - 0 0 0] *213
Mil Stu

*This number reflects the personnel associated with the work years shown under the Engineering Development life cycle in
BRAC data call 12. This category was assumed to include efforts funded under 6.4 and 6.3 non Advanced Technology
Demonstration work. Work under 6.1, 6.2 and 6.3 ATD's were categorized under Science & Technology.

Table 2-B: Disposition of Personnel and Equipment - Summary. Complete the

table on the next page to summarize the transfer of equipment and personnel. Personnel numbers
must match summary data shown in Table 2-A. Remember that, as with Table 2-A, a separate

Table 2-B must be completed for each combination of losing/gaining bases. The following

explanatory information is provided.

a. Disposition of Personnel. Transfer the summary relocation data shown at the
bottom of the corresponding Table 2-A.

b. Disposition of Equipment. Identify the transfer of equipment and vehicles from
one activity to another. Do not include equipment which will be excessed.
The following explanatory notes are provided:

Mission and Support Equipment: The terms "Mission" and "Support" are
provided as broad geggeral terms to distinguish between the types of equipment which
will be shipped. In terms of the COBRA moving algorithms, whether equipment is
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listed under "Mission" or "Support” is irrelevant. Consequently, more attention should
be given to identifying the total number of tons which will need to be shipped, rather
than spending too much time refining the breakout of mission vs. support equipment.
Note that these figures should not include administrative equipment, which is already
included in COBRA algorithms at the rate of 710 pounds per military billet or civilian
position being relocated.

Light Vehicles: Light vehicles are defined as vehicles that will be driven to the new
location.

Heavy Vehicles: Heavy vehicles are defined as vehicles which will be shipped to
the new location.

Remember to complete the "Supporting Data" section which immediately follows the
table.

Table 2-B: Disposition of Personnel and Equipment - Summary

From Losing Base: NRL Washington, DC

To Gaining Base: SMSC Los Angeles, AFB

1996 1997 1998 1999 2000 2001 Total

Officer Billets

Enlisted Billets

Civilian Positions 0 0 213 0 0 0 213

Military Students

Tons of Mission
Equipment

Tons of Support 0 0 143 0 0 0 143
Equipment

Number of Light
Vehicles

Number of Heavy
Vehicles

Supporting Data for Table 2-B. Use the space below to list the types of Mission
Equipment, Support Equipment, Light Vehicles and Heavy Vehicles identified as required to be

relocated in Table 2-B and the rationale for relocating this equipment. Attach additional sheets as
necessary.

Type of Equipment/Vehicles Rationale for Relocating
Mosler Safes Empty (287) Storage of compartmented classified information

Table 2-C: Eliminated Billets/Positions: Using the Base Loading Data Attachment,

identify, by UIC, for both the host and tenant activities, the number of military billets and/or
civilian positions which will be eliminated as a result of the closure/realignment scenario. For each
UIC on the Base Loading Data Attachment where military billets and/or civilian positions will be
eliminated, make a separate entry on Table 2-C. Identify the number of Officer Billets, Enlisted
Billets and/or Civilian Positions which will be eliminated in each Fiscal Year. Note that for a total
closure scenario, the total number of billets/positions moved plus those eliminated must equal the
entire workforce at the activity as of the end of FY 2001 as shown on Base Loading Data
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Attachment. Numbers entered here should reflect a thorough review of staffing requirements at
both the losing and receiving sites, and include all potential job eliminations which would result
from consolidation efficiencies, economies of scale, etc. Reductions should reflect both
overhead/support eliminations and direct labor eliminations, as appropriate. Eliminations should be
entered in the year(s) in which they are expected to occur, for example, if 80 civilian positions will
be eliminated in FY 2000 and an additional 50 positions will be eliminated in FY 2001, then enter
the data as follows: FY 1996 - 1999 = 0, FY 2000 = 80, FY 2001 = 50, Total = 130. Do not
identify any of the following as eliminated billets/positions in Table 2-C:

* Planned Force Structure Reductions (FY 1996 through 2001).
» Military Students.
* Non-DON tenants.

Drilling reservists should also not be included in numbers of eliminated billets. Disposition of
any tenant or reserve activities must be adequately coordinated.

Table 2-C: Eliminated Billets/Positions

Losing Base Name: NRL Washington, DC
UIC Name Type 1996 1997 1998 1999 2000 2001 Total
00173 | NRL WASH, | Offie=r 0 0 0 0 0 0 0
DC
Enlisted 0 0 0 0 0 0 0
Civilian 0 0 0 0 0 0 0
Officer
Enlisted
Civilian
Officer
Enlisted
Civilian
Officer
Enlisted
Civilian
TOTAL Omer 10 0 0 0 0 0 0
Enlisted | g 0 0 0 0 0 0
Civilian 0 0 0 0 0 0 0

Make additional copies of this table, or add rows to it, as necessary, to include each host/tenant activity
with eliminated positions/billets.

Table 2-D: Manpower Reconciliation Data. It is imperative that all manpower is
accurately accounted for in the closure/realignment scenario. Using the data from the Base Loading
Data Attachment and Tables 2-B and 2-C, complete the "reconciliation” table shown on the next
page. Note that Line C of the table should include any changes in manpower resulting from the
implementation of prior BRAC actions at the base. These changes should also be annotated on the
Base Loading Data Attachment and reflected in Line D of the table, "End FY 2001".
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Table 2-D: Manpower Reconciliation Data

Officers Enlisted Civilians Mil Stu Total

A. Begin FY 1996: 12 3 3087 0 3102
B. Force Structure 0 0 -427 ¢] -427
Changes(+/-):
C. Prior BRAC 0 0 0 0 0

Changes (+/-):
D. End FY 2001: 12 3 2660 2675
Moving to
{List each Gaining Base):
1. Los Angeles AFB 0 0 213 0 213
2,
3.
4.
5.
6.
7.
8.
9,
10.
E. Total Billets/Positions 0 0 213 0 213
Moving:
F. Eliminated Billets/Positions: 0 0 0 0 0
G. Remaining at Losing Base: 12 3 2447 0 2462
H. Sum of Lines E, F, and G: 12 3 2660 4] 2675

Notes: Do not fill in shaded cells. Double check your work. Line H (which is the sum of
number of billets/positions moving, eliminated and remaining at the Losing Base) must
equal Line D (the number of billets/positions at the end of FY 2001).

Table 2-E: Caretaker Requirements (Mothball Scenarios Only). Complete the table

below to identify any permanent caretaker requirements associated with a "mothball” (deactivation)
scenario. Caretakers should only be_identified if an_activity will be mothballed as
opposed to closed or_realigned. Scenario data call taskings will identify if this is a
“mothball” scenario. This area should not be used to identify temporary caretaker requirements
associated with closure of the facility. If some or all of the activity will be mothballed, as opposed
to closed or realigned, then identify the number of military and/or civilian caretakers that will be
required to remain permanently at the activity. Enter the number of caretakers which will be added
to the activity in each year. For example, if 100 caretakers will be required in 1996, and then this
number will be increased to 150 in 1997 and out, then enter 1996 = 100, 1997 = 50, leave 1998
through 2001 blank, and enter 150 as the total.

Table 2-E: Caretaker Requirements ('"'Mothball" Scenarios Only)

Losing Base Name: NRL Washington, DC

1996 1997 1998 1999 2000 2001 Total
Military Caretakers 0
Civilian Caretakers 0
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Table 2-F: Dynamic Base Information

Complete the following "Supporting Data" section. Then, summarize this data in the Summary
Data Table (2-F) that immediately follows this "Supporting Data" section. Show all entries in
($000).

Table 2-F: Supporting Data:

a. Other One-Time Unique Costs. Identify any other one-time unique costs at the
losing base which will not be calculated automatically by the COBRA algorithms (as
noted in the Introduction section). Examples include use of temporary office space,
lease termination costs, etc. Only costs directly attributable to the closure/realignment
action should be identified. This area should not be used to identify routine moving or
personnel costs, which are calculated automatically by the COBRA algorithms, nor
should it be used to identify one-time unique moving costs which will be addressed
separately in item c. below. For each unique one-time cost, identify the amount, year in
which the cost will be incurred and describe the nature of the cost. Do not double count
any costs identified on Gaining Base tables (Enclosure (3)).

Losing Base: NRL, Washington, DC
Cost EY Description
1. Not applicable

b. Other One-Time Unique Savings. Identify any other one-time unique savings at
the losing base which will not be calculated antomatically by the COBRA algorithms (as
noted in the Introduction section). Examples include net proceeds to DoD resulting
from an existing MOU with a state or local government, one-time environmental
compliance cost avoidances, etc. This area should not be used to identify routine

moving or personnel savings, which are calculated automatically by the COBRA
algorithms. Do not include Construction Cost Avoidances (which were identified in a

separate data call), or Procurement Cost Avoidances (which are covered under item i.
below). For each savings, identify the amount, year in which it will occur and describe
the nature of the savings. Only savings directly attributable to the closure/realignment
action should be identified. Do not double count any savings identified on Gaining
Base tables (Enclosure (3)).

Losing Base: NRL Washington, DC
Cost FY Description
1. Not applicable

¢. One-Time Unique Moving Costs. The COBRA algorithms use standard packing
and shipping rates to calculate the cost of transporting equipment and vehicles. Identify
here only those unique moving costs associated with movements out of the losing base
that would be incurred in addition to standard packing and shipping costs associated
with tonnage and vehicles identified in Table 2-B. Examples of unique moving costs
include packing, special handling or recalibration of specialized laboratory or industrial
equipment; movement of special materials, etc. If unique costs identified here include
packing and shipping costs, then ensure that tonnage for this "unique" equipment is not
included under the Mission and Support equipment identified in Table 2-B. For each
cost included in the table above, identify the amount, year in which the cost will be
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incurred, the name of the gaining base and a brief description of the cost.
Losing Base: NRL Washington, DC

ltem Cost FY Gaining Base Description
1. $500K 98 SMSC, Classified document library

LosAngles system personal computers
requires special handling and
escort and dedicated flight
support

d. and e. Changes in Mission Costs. Items d. and e. should be used to identify
those changes in mission costs that result from the closure/realignment action, but are
not counted elsewhere in this data call response or COBRA algorithms. For example,
do not include changes in non-payroll Base Operating Support (BOS), Family
Housing Operations, housing allowances, CHAMPUS costs/savings, or salary savings
for eliminated positions/billets, all of which are calculated by other COBRA algorithms.
Examples of items to include here are changes in operating costs due to the transfer of
workload to gaining bases, economies of scale, changes in travel requirements,
differences in wage grade labor rates or locality pay differentials, changes in the amount
of mission work performed on contract, and changes in utility requirements or
ADP/telecommunications costs not included in responses provided in the Base
Operating Support tables of Data Call 66.

For purposes of calculating changes in costs associated with the transfer of mission
workload from a losing to a gaining base, the following information is provided below.
Calculations should take into consideration both economies of scale and differences in
operating costs. Remember, any salary savings resulting from eliminated military billets
and/or civilian positions must be identified as a number of billets/positions eliminated in
Table 2-C. Do not include basic salary and fringe benefit savings associated with
billets/positions identified as eliminated on Table 2-C. Also, do not identify changes
in the non-payroll BOS Costs (including non-payroll G&A for DBOF activities)
reported in Data Call 66.

First, identify economies of scale by examining the historic pattern of how labor,
overhead and other costs vary with workload volume (adjust prior year costs for
inflation to make them comparable; use statistical tests to determine the type of
relationship that exists). The relationship between costs and workload can then be used
to estimate changes in labor and overhead rates which result from the projected change
in workload. Economies of scale benefits will generally accrue to gaining bases on an
incremental basis, as the workload ramps up, and will remain in future years after all
workload is transitioned.

Second, calculate resulting changes in operating costs. Changes in operating costs
should be calculated by pricing out direct labor manhours of work, using the projected
labor and productive overhead rates (which have been adjusted to take into
consideration economies of scale resulting from the workload transfer) for both the
losing and gainingb#$E. The difference in total costs associated with the workload
transition is then identified as the net change in mission costs. Relative differences in
the numbers of hours required to complete a project at the losing base and gaining
base(s) should be taken into consideration, if identifiable. Also, include contract costs
in this analysis, but unless cost changes are identifiable, assume that contract price rates
will remain constant.
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If a net change in mission costs is included in the data call response, the
response must also include supporting data to show calculations and
methodology used to estimate this change in costs. Furthermore, data used
in these calculations must be consistent with previously submitted certified data.

d. Net Mission Costs. Complete the following worksheet to identify any net recurring
increases in mission costs associated with the closure/realignment of the losing base
and/or transfer of workload to gaining bases. For each net cost increase, identify the
name of the gaining base where the workload will be transferred (if applicable), cost
increases by year and describe the nature of the cost increase. If this worksheet is filled
in, provide supporting data to show calculations and methodology used to estimate
these cost increases.

Net Mission Costs (Cost Increases) Worksheet

Losing Base: NRL Washington DC

FY 2001

Gaining Base FY 1996 | FY 1997 | FY 1998 | FY 1999 | FY 2000 | and
Beyond

1.SMSC Los Angeles 0 0 0 0 0 o
AFB

Description:

2.

Description:

Description:

|
3. i l
1

4.

Description:

5. I l

Description:

Add additional lines to worksheet as necessary.
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e. Net Mission Savings. Complete the following worksheet to identify any net

recurring decreases in mission costs associated with the closure/realignment of the
losing base and/or transfer of workload to gaining bases. For each net cost decreases,
identify the name of the gaining base where the workload will be transferred (if
applicable), cost decreases by year and describe the nature of the cost decrease. If this
worksheet is filled in, provide supporting data to show calculations and methodology
used to estimate these cost decreases.

Net Mission Savings (Cost Decreases) Worksheet

Losing Base: NRL Washington, DC

Gaining Base

FY 1996

FY 1997

FY 1998

FY 1999

FY 2000

FY 2001

Beyond

1.SMSC Los Angeles

AFB

0

0

0

Description:

2.

Description:

3.

Description:

4.

L 1 L

Description:

5.

r

et

Description:

Add additional lines to worksheet as necessary.

f. Miscellaneous Recurring Costs. Identify any other recurring costs at the losing

base which will not be calculated automatically by the COBRA algorithms (as noted in
the Introduction section), e.g., new leases of facilities or equipment, etc. For each cost,
identify the amount, year in which the cost will begin and describe the nature of the
cost. Only costs directly attributable to the closure/realignment action should be
identified. (Do not include changes in non-payroll BOS, Family Housing Operations,
housing allowances or CHAMPUS costs, all of which are calculated by other COBRA
algorithms.) Do not double count changes in Mission costs shown above. Do not
double count any costs identified on Gaining Base tables (Enclosure (3)).

Losing Base: NRL Washington, DC
Annual Cost EY  Description
1. Not applicable

. Miscellaneous Recurring Savings. Identify any other recurring savings at the
losing base which will not be calculated automatically by the COBRA algorithms (as
noted in the Introduction section), e.g., elimination of leases of facilities or equipment,
etc. For the savings, identify the amount, year in which each will begin and describe
the nature of the savings. Only savings directly attributable to the closure/realignment
action should be identified. (Do not include changes in non-payroll BOS, Family
Housing Operations, housing allowances, CHAMPUS costs or salary savings for
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eliminated positions/billets, all of which are calculated by other COBRA algorithms.)
Do not double count changes in Mission Costs shown above. Do not double count any
savings identified on Gaining Base tables (Enclosure (3)).

Losing Base: NRL Washington, DC

Annual Savings FY Description
1. Not applicable

. Land Sales. Identify any proceeds, if identifiable and realistically expected to be
received, which would be realized through the sale of excessed property at the losing
base(s). In most cases, proceeds will not be realized from the sale of land at closed
activities. However, if unusual circumstances warrant, identify estimated amount of
proceeds, number of acres to be sold and rationale for assuming that proceeds will be
obtained.

Losing Base: NRL Washington, DC
Revenues No. of Acres Rationale
1.Not applicable

i. Procurement Cost Avoidances. Identify any procurement cost avoidances which

would be realized as a result of the closure/realignment scenario. Items identified here
must not include any funds, regardless of appropriation, identified as BOS costs in
Data Call 66. An example of a cost to include here would be a planned "Other
Procurement account” purchase of a computer system, which will no longer be required
as a result of the closure/realignment action. For each cost avoidance, identify the
amount, year in which the cost would have been incurred, whether the cost avoidance
is one-time or recurring in nature, and the nature of the cost avoidance.

Losing Base: NRL Washington, DC
Cost EFY One-Time/Recurring Explanation
1. Not applicable

j. Facility Shutdown. If an activity is being realigned but not completely closed, then

identify the number of square feet of Class 2 real property (buildings), excluding family
housing, MWR and utilities facilities, which will be shut down at the losing base as a
result of this action. If an activity is being completely closed, then just enter "All". The
Base Loading Data Attachment includes an identification of total square feet for the
activity and should be referred to in answering this question. Note that this entry should

be shown in "thousands of square feet" (KSF).

Losing Base: NRL Washington, DC
Facility KSF Shutdown: 0

Summarize data shown in response to supporting data questions a. through j. above in

the following table. Note that all entries must be shown in ($000).
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Table 2-F: Dynamic Base Information Summary

Losing Base: NRL Washington, DC

1996 1997 1998 1999 2000 2001 Total

One-Time 0
Unique Costs

hOne-Time 0
Unique Svgs

c One-Time 0 500 0 500
Move Costs

laNet Mission 0
Costs

e Net Mission 0
Savings

r Misc Recur 0
Costs
Misc Recur 0

FSavings

hLand Sales 0

i Procurement 0
Cost Avoid

j. Fac. Shutdown (KSF) 0
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Complete a separate Enclosure (3) - Gaining Base Questions, as appropriate,
for each 'gaining" base involved in the closure/realignment scenario. Make
additional copies of this enclosure as necessary. Tables included in this enclosure are
3-A and 3-B. Enter the name of the Gaining Base in the block below.

Gaining Base: | SMSC Los Angeles, AFB

Table 3-A - Dynamic Base Information. Complete the following "Supporting Data"
section. Then, summarize this data in the Summary Data Table (3-A) that immediately follows this
"Supporting Data" section. Show all entries in ($000).

Table 3-A: Supporting Data

a. Other One-Time Unique Costs. This item has been divided into two sections.
First, separately identify any Community Infrastructure Impact costs. Second,
separately identify any other One-Time Unique costs. Finally, when transferring
these figures to the Summary Data Table (3-A), combine both sets of
numbers into one "Other One-Time Unique Costs'" answer (by year).

a. (1) Community Infrastructure Impacts. Identify any cost impacts on
community infrastructure at gaining bases which would result from the transfer
of functions/personnel, e.g., requirement to build new sewage treatment
facility, etc. For each cost, identify the amount, year in which it would be
incurred, location (city, etc.), and a brief description of the requirement.
Answers must be consistent with certified data contained in the gaining base's
Data Call 65, "Economic and Community Infrastructure Data", response.
Ensure that adequate coordination takes place, especially in those cases where
the gaining and losing base are in different claimancies. Remember to
aggregate this answer with 2.a.(2) costs on the next page, if any,
when transferring data to Summary Table.

Gaining Base: SMSC Los Angeles AFB
Cost EY Location Description
1. Not applicable
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a. (2) Other Unique One-Time Costs. Identify any other one-time unique
costs at the gaining base which will not be calculated automatically by the
COBRA algorithms (as noted in the Introduction section). Examples include use
of temporary office space, etc. Only costs directly attributable to the
closure/realignment action should be identified. This area should not be used to

identify routine moving or personnel costs, which are calculated automatically
by the COBRA algorithms. nor should it be used to identify one-time unique
moving costs which will be addressed in the Losing Base tables (enclosure (2)).

For each unique one-time cost, identify the amount, year in which the cost will
be incurred and describe the nature of the cost. Do not double count any costs
identified on Losing Base tables (Enclosure (2)). Remember to aggregate
with 2.a.(1) costs on the previous page, if any, when transferring
data to Summary Table.

Gaining Base; SMSC Los Angeles AFB

Cost EY Description
1 $94,583 98 Most of the major facilities utilized for the Engineering

Development Lifecycle phase of the Satellite Common
Support function of the Naval Center for Space
Technology (NCST) of the Naval Research Laboratory
are fixed facilities such as SCIF's and large built-in test
stands or they are required for remaining functions at
NRL, Washington, DC. Therefore, they cannot be
moved. To support the Engineering function at SMSC,
Los Angeles AFB, many must be replicated. The
estimated replacement costs is $94,583K The
description of each facility is provided on the next
page. Other Unique One-Time Costs and each facility
is described in detail on the following pages.
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Cost
Major Facility or Equipment Title ($K)
SCI Payload Test Facility/Processor Development Laboratory 28575
Thermal High Vacuum Chambers 870
Spacecraft Acoustic Reverberation Chamber 6080
Precision RF Anechoic Chamber 4600
Secure Payload Development Facility 4600
Spacecraft Electronic Systems Integration Facility 3890
Spacecraft Vibration Test Facility 3825
Precision Oscillator Test Facility 3580
RF Anechoic Chamber 3300
Integrated Design Facility 2967
Satellite Subsystem Facility 2930
RF Development Laboratory 2456
Spacecraft Assembly and Test Facility 2391
RF Compact Range 2138
Fuels Testing Laboratory 1757
Spacecraft Spin Balance Facility 1600
Mcodal Survey Facility 145
Spacecraft Propulsion System Welding Facility 119
Reshape Facility 1141
Spacecraft Optical Alignment Facility QC Insp 74
Spacecraft Thermal Blanket Facility 695
Payload Exploitation SCIF 650
Spacecraft Design SCIF 646
Data Network 617
Spacecraft Static Test Loads Facility 600
Class-100 Clean Room 521
SCI Data Processing Center 47
Electrical CAD Facility 457
EMI/EMC Screen Room 45
Orbit Dynamics & Visualation Laboratory 450
Spacecraft Processing Materials and Equipment 443
Spacecraft Battery Laboratory 275
Electronic Thermal Control Facility 2008
Wire Harness Facility 181
Total $94,583
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1. SCI Payload Test Facility and Processor Development Laboratory
A. Facility/Equipment Purpose

The SCI Payload Test Facility and Processor Development Laboratory or Laboratory Test Bed
(LTB) is a Tempest approved Secure for Compartmentalized Information Facility (SCIF) that is
used to support all phases of spacecraft development and operations. The LTB is used in support
of on-going programs as well as new developments. The facility hosts the high fidelity spacecraft
models, test equipment, processing tools, and personnel that are required to perform the range of
diverse activities involved with building and operating a spacecraft. Much of the LTB activity is
centered around use of models. The primary model is an actual spacecraft consisting of flight units
mounted in their normal flight configuration but arranged to permit special metering and having
fixtures which allow integration of alternative or extended subsystems and units. This provides a
generic prototyping capability as well as a mechanism for doing the detailed testing required to
validate performance, develop procedures required for operation and test, and to troubleshoot
problems. The LTB also provides the resources for development of individual spacecraft
subsystems and is the primary facility for developing and testing flight software.

B. Facility/Equipment Description

The LTB has been adapted to a wide range of space related support tasks. The SCIF area has
been configured in many different ways to accommodate active tasks. Currently, the facility houses
a high fidelity spacecraft engineering model used to support both science and technology efforts
and in-flight operations. Representative recent science and technology tasks include: validating the
design of a high speed spacecraft fiber optic bus; examination of various data compression
mechanisms; and exploring the advantages of on-board use of high performance, and general
purpose processing to automate on-board operations and to facilitate integration and testing. A
significant effort is now in progress for the development and evaluation of algorithms which will
provide data directly to a tactical user. Support to in-flight operations includes activities centered
around the development and validation of procedures used to control spacecraft, and to gather
'measure of effectiveness’ data that is used as a quality control check of spacecraft performance.
The LTB is also the primary facility used for investigating and resolving anomalies that occur
during testing and in-flight. The LTB activities in support of flight operations are closely
coordinated with the spacecraft integration contractor and with Blossom Point (BP) personnel. BP
is the NRL managed tracking station located in Maryland, within an hours drive of NRL. The

following describes the LTB as it is currently configured.
1. Physical Facility - The facility entryway provides receptionist controlled SCIF access.
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This vestibule area also contains the spaces for eight offices. The entryway provides
access through a second set of SCIF qualified doors to the front of a high-bay area.

a. The high bay area hosts the spacecraft model, the test equipment that requires
proximity to the model, the test fixtures required to manipulate and connect up
to the model, and analysis equipment connected to the model via the test
equipment. The high bay has outside equipment access through a 12x12 foot
heavy metal tempest qualified door to a lift equipped docking area. The high bay
area has an overhead crane used primarily to manipulate the 3500 pound
spacecraft engineering model. The back section of the high bay has been
divided into two separate floors.

b. The second floor provides eight offices and a conference room with audiovisual
demonstration capability. The first floor houses the majority of the computer
and workstation equipment. Specific unit development is also done in this area.
Currently the area is set up to support the testing of a flight unit, the Digital
Controlled Radio (DCR), a major payload flight subsystem. Work being done
to explore National Program use of high speed terrestrial communications is
also being done in this first floor area. This area has a false floor for running
cables with the grounding and strapping required to support the electronic
equipment.

. Utilities - The LTB supports the distribution and protection for 125KVA, 220 volt
power along with the commensurate air conditioning. The major equipment and the
facility is thermal alarmed with a capability to automatically cutoff power when an alarm
condition occurs. The LTB is acoustically alarmed to detect illegal entry.

. Test Fixtures - A series of special equipment has been developed to support LTB
operations. Mechanical dollies are available to manipulate the 3500 1b. spacecraft
model. Numerous special interface units have been developed to permit connection of
ground equipment to the model. These units range from simple breakout boxes to
special units that support access to the on-board high speed data bus.

. Communications - Communication connectivity is available, directly or through
switching, to all major activities involved with the primary support programs. Direct
T3, 45 Mbps, service is available to Blossom Point in support of operations and for
preparing for planned program use of high bandwidth data distribution. For operational
support, an ATM network link between the LTB and BP is being established. This will
allow the LTB to have realtime access to spacecraft data and BP to have access to the
LTB analysis tools. Work to exploit the evolving ATM capabilities is underway with
special interface equipment being developed. Dedicated direct lines between the LTB
and other NRL major spacecraft development facilities are avatlable. The LTB has
several STU-3 and Red phone handsets.

. Spacecraft Engineering Model - The spacecraft engineering model (See Figure 1-1A
and 1-1B) provides an essential testbed for exploring new technology and for
examining current operations. The model consists of actual spacecraft subsystems that,
for the most part, are flight qualified. The model is different from a flight spacecraft
only in that it has no power, attitude and reaction control, or ordinance subsystems.
The spacecraft model has a partial payload. Some of the other redundant flight
subsystems have only single string capability. Because it uses flight boxes the model
provides a high fidelity testbed. It is questionable whether many of the flight systems
designed a decade ago could be duplicated today; however, the major efforts and units
that would be required to do such a duplication are listed below:
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=

Figure 1-1B High Fidelity Spacecraft Engineering Model

a.

b.

Structure/Harness - The three deck structure and the cabling harness used for the
model would have to be duplicated.

T&C - The telemetry and command subsystem is composed of a Microcats
Memory and Control Unit, MMCU, and three Remote Telemetry Control Units,
RTUs, and three Remote Command Units, RCUs. The MMCU is a computer
controlled chassis that is responsible for on-board spacecraft data collection and
command distribution. The MMCU takes ground command inputs from a Dual
Mode Demodulator (DMD) and outputs telemetry to the Wideband Downlink
Formatter (WDF). Telemetry data collection is via the RTUs, which provide a
variety of protocols and multiple channels for sensing and forwarding data on
command from the MMCU. Commands are executed by the RCUs which
translate MMCU serial bus directives to signals required by various on-board
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effector circuits. The MMCU also maintains an internal memory used for
delayed command storage and for on-board storage of sensor data.

c. PDMS - The Payload Data Management System was developed by NRL as a set
of inter-dependent spaceborne equipment that are used as a subsystem to
generically support the on-board operation of a mission payload. PDMS
provides inter and intra-satellite mission data services that include collection,
routing, downlinking and storage of payload data. The component parts of
PDMS are: '

1. BFC - The Bus Format Controller is the unit that manages the packetized communication
that occurs over the 25Mbps Data Routing and Control (DRC) bus on-board the
spacecraft. The BFC is uplink programmable in its routing and bandwidth allocation.

2. REG - The Range, Ephemeris and GMT unit contains the processing, memory, and
connectivity required to assist in an on-board navigation function.

3. RSS - The Range and Synchronizer System provides precise and highly synchronized
time across multiple platforms.

4. DIG - The Digitizer captures event data and digitizes the event into a 5 word packet that
can be transmitted over the DRC bus. The DIG works at high throughput rates and
provides a precise characterization of the event data.

5. BSS - The Bulk Store Subsystem provides the on-board ability to store and playback data.
Data is routed to the recorder over the DRC bus where it is buffered and stored as directed
onto either a 1.76 gigabit tape unit or into a 4 megabit memory section. Upon command,
data is dumped to the ground via the WDF.

6 WDF - The Wideband Downlink Formatter accepts packetized data off the DRC bus,
serial data from the MMCU, and tape or memory stored data from the BSS. It then
multiplexes it on to a modulated RF downlink. The WDF rate buffers when DRC bus
data is received faster than the 6.25 Mbits can accommodate it. When the WDF buffers
overflow, the WDF provides a graceful degradation and signals the collectors so that data
throttling may take place.

7. NDF - The Narrowband Data Formatter provides a direct narrowband secure downlink to a
tactical user. The system supports programmable key control.

8. OBP - The On-Board-Processor is a multi-staged cascaded processing system that performs
high rate processing on payload data. The eight micro-coded processors comprising the
OBP are all in-flight programmable. The OBP contains all the storage logic required for
its interprocessor communications, control and working store, and database.

d. Payload Experiments- The LTB model is equipped with a number of space

payload boxes. The payload elements are integrated with the PDMS elements
described above.

6. ALAGE - The Advanced Launch and Ground Equipment (ALAGE) is the equipment
suite (See Figure 1-2) used to test the engineering spacecraft model. It includes several
major components that are needed to stimulate the spacecraft and to collect data from it.
Designed in 1983, the ALAGE architecture is designed around a VAX 751
microprocessor that provides realtime control to a series of Special Test Fixtures
(STFs) over a special designed I/O bus. In turn, the VAX751 is connected via an
Ethernet LAN to a central VAX6000-420 system where test data is collected, archived
and analyzed. While the VAX processors could be replaced, the test software and
procedures are built around the use of the STFs. There is over 750K lines of code and
procedural test script statements that would have to be changed if the interfaces to the
spacecraft were altered. The STFs share logic that allows each unit to periodically time
synchronize to within 1 nanosecond of a spacecraft epoch signal.

The STFs include the following pieces of equipment:
a. BEM - The Bus Ear Mouth is a chassis that allows the ALAGE to monitor and
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source data from and to the 25Mbps on-board Data Routing and Control bus.

b. R&S - This Range and Sync STF chassis connects the ALAGE control
computer to another piece of ALAGE ground equipment, the Range and Sync
Test Unit (RASTU). The R&S STF is the conduit for providing metered data to
the RASTU. Two STFs are required to support the two spacecraft channels that
operate simultaneously.

¢c. RASTU - This test console provides the inputs and outputs that simulate
precisely timed synchronized motion to the spacecraft. The console also
provides a communication port that is used in verifying the electrical interfaces
to the spacecraft RSS subsystem. The RASTU is also used to calibrate the
RSS. This test set allows a controlled noise source to perturb its data inputs and
can compare results of spacecraft performance in the noise environment to
ground truth.

d. DLDC - The Downlink Data Compressor captures the spacecraft output
wideband, narrowband, and telemetry data and provides a select subset of that
data to the VAX751 over the STF special I/0 bus.

€. PTG - The Pulse Train Generator provides a computer controlled train of pulses
over synchronized multi-channels. The PTG signals can be inserted directly into
the spacecraft or can drive the METS, an RF signal generator. In the latter case,
the PTG provides a pulse descriptor output with its digital train data that
characterizes each pulse. The METS then generates the described pulse.

f. CEU - The Command Encoder Unit (CEU) generates the AM/FSK and QPSK
modulated baseband signals required for commanding the spacecraft model.
Inputs are received from the control computer over an Ethernet LAN using a
CEU particular data protocol. Outputs are modulated onto an RF carrier or input
directly to the spacecraft demodulator.

7. Other Equipment/Miscellaneous - The LTB supports an on-going effort to explore and
apply ATM communication capability to DOD space efforts. The ATM equipment
includes the switches, adapters, routers, processors and special interfaces needed to

Figure 1-2 Advanced Launch and Ground Equipment
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support a high rate (T3 circuit) information flow between the LTB and BP. The LTB
also houses a special set of stand-alone equipment used to support the development of a
payload box, the Digital Control Radio (DCR) that is a planned product improvement
candidate for an NRL supported program. An OBP Development Station is resident in
the LTB for use in analyzing performance and testing the OBP software.

C. Support Equipment and Special Test Equipment (SE/STE)

A comprehensive set of standard test equipment is required to support LTB testing and to
support the maintenance of the LTB equipment. Numerous workstations are used to support
testing, software development, and LTB management processes. Special test equipment is

described in the preceding section.

D. Facility/Equipment Value

Facility/Equipment Name Facility/Equipment Value
($ 000)

2 ALAGE STF 8,000.

1 Eng. Spacecraft Model (PDMS) 6,300.

1 Eng. Spacecraft Model (non-PDMS) 5,000.
Processors/Workstations 400

OBP Development Station 750

ATM Dev. Station Switches/Misc 211

ATM Dev Station WB Proc/VLDS 100

ATM Comm Rack/Equipment 61
Electronic Test Equipments (listed below) 616

Major Electronic Equipment (listed below) 342

DCR Fiight Equipment 6,000.

DCR Test Equipment Suite 500

Other Support Equipment (Personal Computers,copy machines, 150

sales, servers, efc.)

Furniture 145
TOTAL 28,575

* Costs shown for the hardware is based on original acquisition costs, since it is not clear that this

equipment can be replaced at a reasonable price due to obsolescence.. A functional replacement must be full
compatiable with the baseline software to meet functional test requirements.

** The high cost is due to the special nature of flight hardware. This equipment is not in production
or off-the-shelve. The real cost of duplication would probably be much higher than these estimates.

Supporting Lists

Facilit ipment N Eacility/Equipment Value
($ 000)
Digitec Ht Series 5810 Thermometer 2
Omega Cs-Us0s-Pc2 Thermometer 1
Coolflow Refrigerated Recirculator 2

3-9 Enclosure (3)




BRAC-95 SCENARIO DEVELOPMENT DATA CALL
Enclosure (3) - GAINING BASE QUESTIONS

Tektronix 7854 Waveform Calculator 10
.|Range And Sync¢ Timing Simulator 100
HP37302a HP-Ib Extender 5
Mnemonics Drc Bus Simulator 100
Kode Model 300 Time Code Unit 20
Mnemonics Bus Test Port Simulator 100
HP 1630-G Logic Analyzer 50
HP 428 Br Clip-On Millimeter 10
HP 37204 HP-Ib Extender 5
HP8562a Spectrum Analyzer 50
Tektronix 2465 Oscilloscope 20
Tektronix 7854 Oscilloscope 20
Tektronix 485 Oscilloscope 10
HP11720a Pulse Modulator 5
HP8673e Synt. Signal Generator 20
HP3312a Function Generator 10
Boonton Electronics Microwatt Meter 5
HP 5340a Frequency Counter 10
HP 6274b Dc Power Supply 2
Pdi Transistorized Power Supply 2
HP 8447e Amplifier 5
Mnemonics Nb/Wb Data Simulator 50
Ecd Capacitance Measure 1
Polaroid Cr-9 L.and Camera 1
Total 616
Miscellaneous Cots Electronic_ Equipment Cost($000
Power Amplifier, 8447 E (4 Ea.) B 3
Amplifier, 35 Watt Tpu-35a (2 Ea.) N 0.55
Amplifier Distribution 5087a 1.4
Amplifier Dual Trace 7a12 0.9
Amplifier Dual Trace 7a26 1.5
C Meter, Capacitance 100 0.3
Computer lici,Personal M5780 3.6
Computer lisi, Personal M0360 B 2.5
Computer, Vax Mainframe 6000-420 42.5
Computer Personal, 5170 6.8
Frequency Counter 5340a 6.1
Counter, Timer 5326b 1.6
Signal Generator, 8673e | 6.5
Function Generator, 3312a | 0.9
Puise Generator, 8082a 5
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Signal Generator 8656b 6.5
Timing Generator 5
Programmable Microwattmeter 428br 1.3
Pulse Modulator 11720a (2ea) 3.3
Color Tv Monitor 20" 0.4
Monitor, Portrait Display, M1030 0.8
Digital Multimeter, 8024b 0.2
Cd Player, 5 Disc Cdpcé9es 0.3
Power Supply H7227 18
Power Supply, Dc 6247b 1.2
Printer B1000-101 0.8
Printer La120-Da (2ea) 4
Printer,Companion La75 0.7
Recorder Vhs, Video Ag-1280p 0.3
Safe 1 Combo, 5 Drawer 0.5
Bench Scale W/Wheels 81039 1.5
Desktop Shredder, 2002 0.8
Bus Simulator, 980-1003 5.5
Network Switch Base Asx-200 (2 Ea) 170
Frame Synchronizer 440 13
Pcm Bit Synchronizer 335n 10
Tape Drive Tu80 10
Terminal Server 2.1
Video Terminal, Vt220 (3) 3
Total 342.35
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2. Thermal High Vacuum Chamber Facility
A. Facility/Equipment Purpose

The environmental thermal vacuum (TVAC) facility consists of several thermal vacuum
chambers that provide the capability to accurately simulate space environments for many different
types of space vehicles, experiments and subsystems. This capability allows verification of thermal
designs for a variety of space applications and determination of thermal margins and capability.

B. Facility/Equipment Description

The environmental TVAC facility provides a comprehensive environmental test complex
that is specifically designed to create and maintain space vehicles and their components under high-
vacuum and thermal conditions that simulate the actual conditions of space flight. The
environmental complex is completely self-contained and only requires the input of external
electrical and water utilities and an adequate delivery capability for liquid nitrogen. The facility
consists of three major test chambers, three small test chambers, a machinery room, a network of
computers for process control and temperature acquisition, a 26,000 gallon liquid nitrogen storage
facility, and an assortment of handling fixtures and cranes for ground transport of payloads. The
facility is capable of manual or computer control. All test chambers are equipped with anti-
backstreaming cold traps and all have internal thermal shrouds to provide both cold and hot thermal
environments. The chambers have internal mass spectrometers to analyze outgassing constituents
during testing as well as quartz crystal micro balances to determine outgassing rates. Each chamber
is equipped with quartz observation windows, internal video cameras for mechanism observations,
low vacuum convectron gauges, high vacuum ionization gauges, thermocouple inputs, and
computer controlled electro-pneumatic gate valves. All chambers provide hermetically sealed
bulkheads for electrical power and RF ingress/egress, as well as power for dc and ac heaters, and
power for solar simulation lamps. There is a separate computer data acquisition and control
computer, with software, for each chamber which records all temperature and pressure data during
tests as well as controls individual heat circuits for thermal load simulations. There is also the

capability for each chamber to have individually controlled cold plates as necessary.
The major elements of this facility are described individually as follows:

1. CHAMBER #1 - The largest of the chambers is a horizontal cylinder, 18 feet in
diameter by 32 feet in length, constructed of stainless steel with a hinged, hydraulically
operated 18 foot diameter access door (See Figure 2-1). The automatically controlled
internal thermal shroud uses nitrogen gas or liquid to regulate wall temperatures as
needed. The wall temperature can be maintained between 77K (degrees Kelvin) and
420K with a uniform test load of up to 100 watts per square foot and a temperature
variation of less than 5K. The thermal shroud is divided into five separately controlled
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zones so that different thermal inputs, such as earth albedo, solar, and earth IR, can be
simulated by the shroud. This chamber can go from ambient pressure to 100 microns in
7 minutes, 1 x 10E-6 Torr in 2 hours and can reach ultimate vacuums as low as 1 x
10E-8 Torr. The chamber’s pumping system consists of: three 600 CFM (cubic feet per
minute) mechanical roughing pumps, two 1500 CFM dry type, lobed impeller booster
pumps, four 35" fractionating oil diffusion pumps, and four cryogenic cold traps to
prevent oil backstreaming, as well as 12 electro-pneumatic gate valves and assorted
pressure transducers and piping. The chamber is backfilled with gaseous nitrogen, to
prevent moisture egress after test completion, and can be vented from high vacuum to
ambient pressure in from 15 minutes to 4 hours. Fully instrumented this chamber can
monitor and record 200 thermocouples and 100 RTDs, while controlling up to 36
heaters and 75 quartz infrared solar simulation lamps. There is also the capability of
hundreds of electrical and RF feedthroughs. The chamber contains trolley rails for an
internal moveable experiment platform. This platform may be rolled out of the chamber
and into an integration area where an overhead traveling crane may be used for heavy
payloads.

Figure 2-1 Horizontal Thermal-Vacuum Chamber

2. CHAMBER #2 - Chamber #2 is considered an oil-free high vacuum chamber. The
chamber itself is a vertical cylinder 8 feet in diameter and 10 feet high manufactured of
stainless steel (See Figure 2-2). The chamber is suspended 12 feet above the working
floor and the access door is the bottom of the cylinder and is raised and lowered into
place by a hydraulic cylinder. This door can be rolled to an integration area where an
overhead traveling crane is available for lifting heavy payloads. The chamber uses both
roughing and high-vacuum systems that are OIL-FREE. This is especially critical for
testing payloads that use ultraviolet or optical sensors. The roughing pump is a dry two
stage pump boosted by an oil-free blower. The high vacuum pump is a 180,000
liter/second Cryopump that is computer controlled and is backed up by a smaller
completely automatic 16" cryopump that is used during regeneration so that the
chamber is always under high vacuum. A special 24" window allows laser stimulation
of payloads while under high vacuum. The chamber contains two optical viewing ports
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Figure 2-2 Vertical Thermal-Vacuum Chambers

and four electrical, RF, and thermocouple ports that allow hundreds of channels of data
feedthroughs, all collected and recorded by computer. The thermal shroud in this
chamber is constructed of stainless steel and maintains a temperature within 5K up to a
heat load of 100 watts per square foot. This chamber is completely computer controlled
using a specially designed process control computer and software.

. CHAMBER #3 - Chamber #3 is identical in dimensions to Chamber #2 and is also
constructed of 304 stainless steel (See Figure 2-2). Access is also provided by a bottom
door, hydraulically actuated. This chamber is unique in that it can be evacuated at the
same rate as occurs during an actual launch. This allows testing of decompression and
venting problems. (The chamber can drop from ambient pressure to 1 Torr in 60
seconds.) Chamber #3 uses mechanical roughing pumps (1950 CFM) with Rootes
Blowers (1500 CFM each) for boosting pumping speeds below 200 microns of
pressure. A 48 inch diameter diffusion pump is used for high vacuum. Both the
roughing foreline and the diffusion pump have liquid nitrogen cold traps to prevent
backstreaming. Chamber #3 has an internal thermal shroud capable of maintaining
temperatures between +150 C. Two viewing ports and four electrical, temperature, RF
feedthrough ports are available. All data is taken and recorded by computer.

. SMALL VACUUM CHAMBERS - There are three small high vacuum chambers
approximately 2 feet in diameter and 2 feet high. They each use rotary vane roughing

pumps and oil diffusion pumps to achieve pressures below 1x 10-6 Torr. Each has a
thermal shroud capable of temperatures between 77K and 420K. All chambers have
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electrical and thermocouple feedthroughs with computer data acquisition systems.

5. TEST EQUIPMENT - The environmental TVAC facility requires the use of an
extensive array of support equipment. This includes RGAs, data acquisition computers,
process control computers, chart recorders, thermocouple readouts, pressure and flow
transducers and readouts, electro-pneumatic gate valves, a collection of piping and
solenoid valves for control, and extensive ground support equipment for moving
experimental payloads into and out of the chambers.

C. Support Equipment and Special Test Equipment (SE/STE)

The environmental TVAC facility is supported by a large array of special test equipment
(STE) to support the need of environmental testing. This STE includes electrical racks configured
with thermocouple devices and their readouts, unique thermal shroud designs, optical windows,
RF antennas, and mechanical support devices. STE also includes mass spectrometers and quartz
crystal micro balances used to monitor out gassing. The majority of the equipment is automated
and under computer control via custom software and hardware appliqués. All of the chambers
feature access from both floor transport and overhead cranes. Complex test shrouds and plates are
stored and readily available to support one-of-a-kind and routine test verifications. Also included is
the 26,000 gallon liquid nitrogen storage tank and its assorted safety systems, related machinery
and controls, and equipment to operate and maintain the chambers.

D. Facility/Equipment Value

Facility/Equipment _Nam Facility/Equip Value
($ 000's)
Chamber #1 3,500
Chamber #2 1,500
Chamber #3 1,500
Vacuum Chambers 200
Test Equipment 500
Suppornt Equip and Special Test Equip 1,500
TOTAL 8,700
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3. Spacecraft Acoustic Reverberation Chamber Test Facility
A. Facility Equipment/Purpose

The acoustic reverberation chamber test facility provides the capability to simulate the vibration
and high intensity acoustic noise environment experienced by spacecraft structures and component
during the launch phase of flight to determine susceptibility to damage by this environment.

B. Facility/Equipment Description

The acoustic reverberation chamber consists of a 10,000 cubic foot reverberant chamber
constructed of highly reinforced concrete 12 inches thick designed to withstand an internal sound
pressure level 170 dB and painted with epoxy paint to enhance acoustic reflection. (See Figure
3-1). The chamber is 17 feet wide, 21.5 feet long and 27 feet high and is accessed by a 3.5 foot by
7 foot pedestrian door and a 12 foot by 12 foot specimen door, each door has an STC rating

approximating that of the chamber walls.

The low frequency portion of the high intensity noise spectrum within the room is generated by
four external 10,000 acoustic watt electro-pneumatic transducer mounted at the apex of a 40 Hz
steel, aluminum and fiberglass horn. The transducers generate noise by modulating a 2000 cubic
foot per minute stream of gaseous nitrogen. The noise is introduced into the room through the
mouth of the horn which is an integral part of the chamber wall opposite the specimen door. High
frequency noise is generated inside the room by two transducers each mounted to a 150 Hz.
fiberglass horn and each rated at 10,000 acoustic watts by modulating 1500 cubic feet per minute
of gaseous nitrogen. An overall sound pressure level of 153 dB is attainable in the chamber with a

frequency range of 32 Hz. to 10,000 Hz.

A 30,000 pound force electro-dynamic vibration exciter is mounted in the center of the floor of
the chamber to provide vibration excitation in addition to acoustic excitation of test specimens. The
exciter is mounted to an 11 foot by 16 foot steel plate which in turn is mounted to a seismic mass
in the floor of the chamber. The amplifier and cooling unit for this exciter is shared with the

vibration test facility as is the vibration control system.

A three ton monorail hoist is suspended from the ceiling of the chamber for handling test items
and for servicing the vibration exciter. Threaded inserts are installed on four foot centers in the
walls and ceiling of the chamber for suspending microphones and test articles.

C. Support Equipmenmt=md Special Test Equipment (SE/STE)

The acoustic reverberation chamber test facility requires approximately 6000 cubic feet per
minute of gaseous nitrogen to operate, this gas is derived from liquid nitrogen stored in a 26,000

3-16 Enclosure (3)




BRAC-95 SCENARIO DEVELOPMENT DATA CALL
Enclosure (3) - GAINING BASE QUESTIONS

Figure 3-1 Acoustic Reverberation Chamber Test Facility

gallon tank shared with the environmental thermal vacuum test facility.

A propane fired submerged exhaust vaporizer is utilized to vaporize the liquid nitrogen and
piping, valves and manifolds to route the nitrogen to the chamber. Propane is stored in two tanks,
one 500 gallon and one 1000 gallon and vaporized for use by a propane fired vaporizer. Other
support equipment that is required includes :

* Amplifiers and cooling units for noise transducers.

* Vibration and acoustic control equipment for controlling the acoustic and vibration
spectra, shared with vibration test facility.
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* Eighteen microphones and amplifiers for monitoring chamber noise level.

¢ Four closed circuit color TV cameras monitors and VCR's for monitoring tests.

¢ Accelerometers, charge amplifiers, PCM multiplexers, oscilloscopes, tape recorders
strip chart recorder, and voltmeters, shared with vibration test facility.

D. Facility/Equipment Value

Facility/Equi ¢t N Facility/Equi t val
($ 000)
Reverberation chamber with horns, hoist & seismic mass 4,200
Nitrogen Vaporizer & gas distribution 750
Propane tanks & vapaorizer 50
Vibration exciter, Ling A340, 30,000 lb. force 200
Amplifier, Ling 8096, 192 KVA 300
Amplifier, Ling 8004, 8 KVA 50
Exciter cooling unit 5
Amplifier cooling unit 5
Four electro-pneumatic transducers, Ling EPT 1094 80
Two electro-pneumatic transducers, Ling EPT 200 80
CCTV system 20
Vibration & acoustic control system Spectral Dynamics SD 100
Eighteen microphones & amplifiers 50
Fifty charge amplifiers 75
Fifty accelerometers 15
Multiplex System 100
Total 6,080
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4. Precision RF Anechoic Chamber Facility
A. Facility/Equipment Purpose

The Precision RF Anechoic Chamber is used to measure antenna properties to verify and
optimize designs for satellites. The chamber is also used to perform calibration testing of antennae

while mounted on spacecraft.

B . Facility/Equipment Description

The Precision RF Anechoic Chamber is a specially constructed EMI facility and is shielded
with 1/8 inch thick steel plate, including all walls, floor and ceiling (See Figure 4-1). This provides
100 dB attenuation to RF signals from 50 MHz to 100 GHz. The anechoic chamber, associated
chamber test equipment, and a work area containing racks of RF equipment, lab bench and test
stations are all located inside the shielded room. The shielded enclosure was fabricated by
Lectromagnetics and the Anechoic Chamber was fabricated by Rantec Division, Emerson Electric
Company.

The Precision RF Anechoic Chamber is a tapered structure 44 feet long by 14 feet high by 16
feet wide with a spherical quiet zone 5 feet in diameter. The quiet zone is specified to be isolated
from the ambient RF environment outside 150dB. The chamber meets the performance
specification requirements of Free Space VSWR, Axial Ratio, and Reflectivity over the frequency

Figure 4-1 Precision RF Anechoic Chamber
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range of 220 MHz to 40 GHz. Reflectivity levels inside the chamber are less than 50 dB from 1 to
40 GHz. The walls of the chamber are lined with microwave-absorbing material (carbon-
impregnated foam rubber) to reduce reflections to a minimum level. A 48 inch thick version of this
material, EHP-48, is used to cover the back wall. A 12 inch thick pyramidal material, EHP-12, is
used for the critical specular reflection areas. EHP-12WG, a 12 inch thick wedge absorber, covers
the remainder of the side walls and ceiling of the rectangular region. EHP-12WW covers the floor
area in the rectangular region. This material consists of EHP-12 absorber intersticed with
polystyrene beadfoam. The upper surface is covered with a low density PVC foam that is resilient
and easily maintained. The chamber taper surfaces, near the apex, are covered with a special
conical-absorber section. EHP-12FF material is also used to cover vents. The chamber is

instrumented for automated measurement capability (see equipment list).

Antennae under test receive signals are transmitted from the opposite end of the chamber.
Octave band crossed dipoles or dual polarized horns are used for transmitting. Synthesizers and
amplifiers feed the antennae. Received signals are down converted and processed by an HP
network analyzer test station. The end of the chamber contains a port for laser alignment of test
articles.

C. Support Equipment and Special Test Equipment (SE/STE)

The Precision RF Anechoic Chamber is supported by a large array of special test equipment
(STE) to support the needs of testing. This STE includes an HP8510C Automated Network
Analyzer, a Flam and Russel Automated Antenna Measurement System, a payload test bed facility,
a full compliment of test cables, a laser for chamber alignment, and miscellaneous special purpose

tools and fixtures.

D. Facility/Equipment Value

Facility/Equipment Name Facilit ipment Val
($ 000)
EMI Shielding 500
Precision Anechoic Chamber 2,500
Flam and Russel Automated Antenna Measuring Sys. 500
HP 8510C Automatic Network Analyzer 500
Payload Test Bed Facility 500
Calibrated Test Cables & Tools & Fixtures 100
TOTAL 4,600
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S  Secure Payload Development Facility
A. Facility/Equipment Purpose

The Secure Payload Development Facility is used to design, fabricate, test, integrate and
calibrate RF sensors used as spacecraft payloads. This facility is capable of working at unclassified
levels through SCI levels.

B. Facility/Equipment Description

The Secure Payload Development Facility consists of the following: the payload development
lab; wire harness and cable assembly area; machine shop; and computer aided design lab. There is
considerable test equipment associated with this facility as outlined in the equipment lists. This area
adjoins the Precision RF Anechoic Chamber and shares equipment and personnel with the chamber
on an as needed basis. There is a great deal of synergy between these two facilities, and therefore it

is required that they be collocated.

The payload development laboratory is used to fabricate, test, integrate, and calibrate RF
sensors and hardware used in spacecraft payloads. It contains nitrogen storage cabinets (9826
cubic inches) for the storage of flight articles; a fabrication area for assembly; a test area for initial
testing, integration and final calibration; an X;Ray machine for parts screening; a large quantity of
flight RF cables (approximately five thousand cables of various sizes), connectors and adapters (48
drawers each 5" x 5" x 12"); commercial off the shelf test equipment (see equipment list); precision
fabrication and assembly tools (18 drawers each 5" x 5" x 18" and 48 drawers each 5" x 2" x 18");
and special hardware and test fixtures (36 drawers each 11" x 1.5" x [1").

The wire harness and cable assembly area is used to fabricate cables, other than RF, that are
required to support payload builds. This area contains standard fabrication equipment (see

equipment list) and approximately 500 feet of various size cable.

The machine shop is used to fabricate mechanical payload components, test fixtures, and flight
mock-ups. It also supports the Precision RF Anechoic Chamber. The following tools and
equipment are in the machine shop: Belt Sander; 3 Drill Presses; Aluminum Plate cutter (straight
cut and angles cut); Hole Punch (circles and squares); 2 Grinding wheels; Aluminum Plate Bender;
Assorted Parts (nuts and bolts); Assorted Tools (screwdrivers, wrenches, levels, saws, squares,

punches); Tap and Die Sets.

The computer aided desigir*laboratory is used for the design and documentation of the
payloads. It consists of a Sun workstation and commercially available design and simulation
software, specifically: SUN Workstation (SunOS 4.1.1, 2 GB hard drive, 150 MB tape,
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laserwriter printer, HP 7550 plotter); Software ( EEsof, Signal Processing Workstation, Satellite
Took Kit); and UPS Backup 1500 VA.

C. Support Equipment and Special Test Equipment (SE/STE)

The equipment list for the machine shop is as follows.

Item Model # Manufacturer

Drill Press 15655 Rockwell

Drill Press 14-300 Rockwell

Drill Press DP220 DELTA

Band Saw 8-3C0 Rockwell

Punch NO 12 DI-ACRO

Grinder Bench 123200 Rockwell

Receiver 19741 CEl

Shear NO 3 | DI-ACRO

Corner Notcher 'NO 1 .DI-ACRO

Finger Brake INO 12 : DI-ACRO

D. Facility/Equipment Value
Facility/Equipment Name Facility/Equipment Value
($ 000)

EMI Shielding, Room 118B 500
Precision Anechoic Chamber 2,500
Flam and Russel Automated Antenna Meas. Sys. 500
HP 8510C Automatic Network Analyzer 500
Payload Test Bed Facility 500
Calibrated Test Cables & Tools & Fixtures 3 100
TOTAL | 4,600
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6  Spacecraft Electronic Systems Integration And Test Secure High Bay Facility
A. Facility/Equipment Purpose

The spacecraft electronic system integration and test high bay facility provides an SCI secure
environment in which the spacecraft electrical and electronic components can be integrated into
subsystems, systems and full-up spacecraft assemblies. Also in this facility, these integrated
subsystems, systems and spacecraft will undergo electrical test and evaluation of performance,
compatibility testing with ground station command and control equipment, both on site and at
remote locations. Additionally, the facility provides office space for document control, software
development and necessary support activities, such as a guard/reception area, rest rooms, utility

and communication rooms/ closets.

The equipment complement includes computers, consoles, terminals and such spacecraft
specific items that may be required to perform the desired testing. Among the other equipment, a
spacecraft simulator is developed and housed here to validate software and command and control
scripts and sequences prior to their execution on flight spacecraft hardware during the test period,
and subsequent to launch, for validation of new software sequences intended to be executed on the
orbiting spacecraft. Additionally an Integrated Spacecraft Compatibility Facility provides the
capability to fully verify and simulate spacecraft interfaces to both ground and operations segments
of various space systems.

B. Facility/Equipment Description

The spacecraft electronic systems integration and test secure high bay facility is an SCI secure
building housing a 60 ft. by 60 ft. by 60 ft. high bay area and support areas. The support areas
include a total of 2172 sq. ft. of low bay area adjacent and open to the high bay, 2274 sq. ft. of
office space dedicated to software development and document control, a guard desk and reception
area, rest rooms, and utility closets. Total gross square footage is 10,160 sq. ft., with 8221 sq. ft.
categorized as usable square footage. It is further described in the following paragraphs:

1. Secure High Bay Area: The high bay area is served by two traveling overhead bridge
cranes, each with 20 ton crane load capability and 45 ft. maximum hook height. The
high bay has one external overhead door 24 ft. wide and 24 ft. high accessible by road
and 14 ft. wide ramp, to allow delivery of oversized components by tractor-trailer over
the road vehicles. The configuration is such that such vehicle could back into the high
bay, if necessary, to unload. On both sides of the overhead door and ramp are loading
dock areas, 24 ft. and 17.5 ft. wide, for roll off delivery of equipment and supplies
from the truck bed. An additional overhead door serves the high bay area. This door is
provides 19 ft. by 19 ft. opening into an adjacent building, (Bldg. A-59), which houses
additional high bay spacecraft facilities described elsewhere. The connectivity is
essential to permit the transfer of spacecraft structures and other large assemblies from
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the related facilities. ( It is noted that the connected building is also a high bay type
structure, served with overhead crane capability.) This secure high bay volume itself is
necessary both for accepting large spacecraft assemblies, such as those that might
occupy the space shuttle bay or large volume payload shrouds of military expendable
launch vehicles, and for the test and evaluation deployments of spacecraft appendages,
such as large antennas, mechanical booms or solar arrays.

. Low Bay Area And EMI/EMC Anechoic Test Chamber: Adjacent to the high bay area
is the open low bay area where consoles, computers and supporting test equipment and
personnel work. Approximately 1056 sq. ft. of the low bay is configured to accept an
EMC/EMI anechoic test chamber and support room. This facility is for acquisition in
the FY '96 capital equipment budget for the Department. The radio frequency shielded
volume consists of a 22 ft. by 22 ft. by 22 ft. high test volume, attached to a radio
frequency shielded 20 ft. by 20 ft. single story area, divided into two rooms for
EMI/EMC test equipment and a personnel work area. The chamber is a free standing
structure with steel panels welded to the structure and each other to provide the radio
frequency quiet environment. The enclosure is fitted with power line filters,
telephone/signal line filters, lighting fixtures, workbenches with convenience outlets,
penetrations for water lines, fire protection and smoke removal, and door assemblies
capable of maintaining the radio frequency isolation. A summary of the radio frequency
interference attenuation specified for the chamber is: magnetic attenuation - 60 dB @ 14
kHz increasing linearly to 100 dB @ 200 kHz, Electric attenuation - 100 dB from one
kHz to 50 MHz, and plane wave attenuation - 100 dB between 50 MHz and 10 GHz.
The closed office space is located adjacent to the high bay area, on two floors, the
lower floor with the 576 sq. ft. documentation control area and the guard station/
reception area. Above this area, the low bay, and the single floor area of the EMI/EMC
radio frequency shielded rooms, are two additional areas of 1256 sq. ft. and 442 sq.
ft., utilized for spacecraft subsystem and software development and mission operations
interface verification and checkout.

. Spacecraft Controller Development & Test Facility: The spacecraft subsystem and
software development area is designed to provide a complete operational test bed which
includes a satellite subsystems simulator and a target spacecraft controller hardware and
software environment. This facility is used for the engineering design, development,
and verification of various spacecraft control processor systems. It provides a software
development environment for code generation and validation as well as conducting
software performance testing. The spacecraft subsystem simulator represents the
performance and interaction of the many spacecraft subsystems with the primary
controller using custom hardware and software models. The simulator is also used as

an on-orbit test and validation tool for the spacecraft system during actual flight
operations. New software can be tested and verified prior to being uploaded to the
spacecraft. New command sequences can also be evaluated against the test bed prior to
execution on orbit. The equipment complement consists of:

» The target spacecraft controller subsystem

* A variety of hardware and software simulators representing all major spacecraft
subsystems

* An image scene generator to generate representative star fields and provide them
to the attitude control subsystems

* A target scene generator to generate representative target and trajectories and
provide them to the image processing subsystems

* A representative ground station processing environment to process and display
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the simulated spacecraft operations
* Monitors and displays to observe all subsystem and simulation parameters

* Laboratory test equipment to monitor critical subsystem and simulation
parameters not otherwise available

In addition to the Spacecraft Controller Development & Test Facility there is an
Integrated Spacecraft Interface Validation Facility used to fully verify the spacecraft’s
interface compatibility and operational performance characteristics with simulated
ground and operations segment environments. The Integrated Spacecraft Interface
Validation Facility comprise the Mission Operations Segment Verification & Simulation
Laboratory and the Spacecraft Ground Segment Verification & Simulation Facility.

4. Mission Operations Segment Verification & Simulation Laboratory: The Mission
Operations Segment Verification & Simulation Laboratory (See Figure 1) provides an
operational control center hardware and software environment for the engineering
design. development, verification, and validation of spacecraft operations and control
hardware and software components and procedures. The laboratory is used to perform
operations segment to space segment interface verification tests with satellites being
processed in the high bay facility. The facility is also used to integrate and test the latest
tools used for the efficient command and control of various space systems. Operational
procedures can be simulated against the spacecraft and transitioned to the desired field
site(s) for execution. The facility can be staffed with operations personnel during
spacecraft system level or environmental test to provide meaningful training to
operations crews and final validation of on-orbit procedures. Additionally the facility
can be used also be used as a backup and even primary command and control
operations facility for on orbit spacecraft if required.

The equipment complement consists of:
» Eight operations console positions

Figure 1 Mission Operations Segment Laboratory
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* Telemetry display consoles for real-time spacecraft parameter display
*  Workstations to perform trend analysis and display of spacecraft parameters

* Computers and screens for the processing and annotation of command
sequences being uplinked to the spacecraft

* Specialized processors to perform real-time image processing of received
spacecraft images

* Workstations to ingest received spacecraft ephemeris, calculate current or
simulated spacecraft orbital position and perform trajectory planning exercises

» Overhead projector screens and video monitors to display any available display

in the facility to all personnel

* Video recorders to record and playback simulated launch and on-orbit
simulations

* Ten channel communications systems at each position for internal and external
communications

5. Spacecraft Ground Segment Verification & Simulation Facility: The Spacecraft Ground
Segment Verification & Simulation Facility provides a hardware and software
environment that emulates the capabilities of the digital portion of a spacecraft ground
command and control processing center. This facility is used to verify the ground
interfaces to spacecraft being processed in the high bay area and is the front end to the
Mission Operations Development Laboratory. This facility is also used for the
engineering design, development, and verification of new hardware and software used
in the daily operations of various space systems. Multiple telemetry processing front
ends provide the capability to accept and process several different data streams
simultaneously and also simulates redundant data paths and the switching out of failed
ground components during simulated satellite operations. Communications interfaces
also tie this facility into worldwide ground networks and can be used to flow telemetry
from the Spacecraft Controller Development & Test Facility. This simulated data can
also be used to validate other satellite ground segments and spacecraft test equipment
that would be used to support the satellite undergoing processing in the high bay area.
The equipment complement consists of

» Four independent spacecraft command and telemetry processors

* Remotely controlled switching matrices to route multiple data streams

¢ Communications equipment interfaced to high-speed data links

+ Computer controlled data simulator for equipment and line checkout

e Voice communication networked for internal and external communications.

6. Facility Security: The entire building is zoned and alarmed for security purposes. The
guard station hosts an IBM PC based access control system, consisting of the PC and
software, one outdoor and six indoor proximity card readers, a reader interface box,
dual printers to record activity, three video monitors and a video cassette recorder. The
system also has ten video surveillance cameras located throughout the facility to
monitor doors and send the video to the guard monitors and recorder. Two hundred
proximity cards are provided with the system to permit control and monitoring of
personnel access—¥e facility also contains seven zone security alarm controllers
connected to a total of twenty four motion detectors throughout the building. Motion
detection alarms are armed when the areas are closed, and alarms are reported to central
security during non duty hours.
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C. Support Equipment and Special Test Equipment (SE/STE)

Spacecraft Controller Development & Test Facility Equipment is detailed in the following table:

Equipment Name i n
Blower, Kooltronic 0.2
Blower, Kooltronic 0.2
Blower, Kooltronic 0.2
Blower, Kooltronic 0.2
Blower, Kooltronic 0.2
Blower, Kooltronic 0.2
Blower, Kooltronic 0.3
Blower, Kooltronic 0.3
Blower, Kooltronic 0.3
Blower, Kooltronic 0.3
Blower, Kooltronic 0.3
Ceu Test Fixture, Sei Ds02004-1 3.5
Comm Station, Clear-Com Ics-100 1.1
Comm Station, Clear -Com 1cs-100 1.1
Computer, Apple Macintosh li 1.1
Computer, Tektronix Das9200 7.0
Computer, Dec Vs46k-Ad 7.4
Computer, Sun Sparc-20 6.4
Computer, Dec Microvax 3600 12.0
Computer, Dec Dec3000 3.5
Computer, 486 Pc, Mo135 1.4
Computer, 486 Pc, Ics 7408-14h 1.6
Computer, Sparc-10, Sun 600-3216-03 6.0
CSU, Gdc De22 2.0
DCEU, Sei Ds02005 12.0
Derep, Dec 0.3
Derep, Dec 0.3
Disc Drive, Csa Scsi 0.6
Disk Drive, Micropolis 1598 0.6
Disk Drive, Artecon Dsu0Q-Sf1 0.6
DSU, Gdc 55281 2.0
Ethernet Repeater, Dec Dempr-Aa 1.2
Gnd Test Eng Recorder, St 50140-Eu 10.0
Gnd Test Spacecraft Contoller, Various 175.0
leee Micro Repeater, Alliet Telesis At-Mr12x 1.2
Keyboard, Dec Lk201 0.2
Keyboard, Everex 21860351 0.2
Keyboard, Dec Lk201aa 0.2
Keyboard, Btc 0.2
Keyboard, Dec Lk201 0.2
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Keyboard, Sun Type 5 0.2
Keyboard, Sun 3201073-01 0.2
Keyboard, Dec Lk401aa 0.2
Keyboard, Tektronix 119-2493-02 0.2
Keyboard, Kea Ps205-Sa 0.2
Keyboard, Dec Lk201 0.2
Monitor, Dec V220 0.4
Monitor, Jc1404hma 0.4
Monitor, Jc1404hma 0.4
Monitor, Jc1404hma 0.4
Monitor, Tektronix 9201t 0.4
Monitor, Dec Vr320-Ca 0.4
Monitor, Panasonic Bt-S702n 0.8
Monitor, Dec Vt220 0.4
Monitor, Panasonic Bt-S702n 0.4
Monitor, NEC Multisync 3d 0.8
Monitor, Dec Vt220 0.4
Monitor, NEC Muitisync 3d 0.4
Monitor, NEC Multisync 3d 0.4
Monitor, Sun Gdm-20d10 1.1
Monitor, Sun Gdm-20d10 1.1
Monitor, Sony Gvm2000 0.3
Monitor, Sony Gvm2000 0.3
Monitor, Dec Vt220 0.4
Monitor, Dec Vt220 0.4
Monitor, NEC Multisync 3d 0.4
Monitor, Dec Vrt1Sha 0.4
Optical Disk Drive, Rrd42-Da 0.6
Optical Drive, Solar Systems Shb050411 0.6
Optical Drive, Sun 411 0.6
Oscilloscope, Tektronics 455 1.5
Pcm Frame Synchronizer, Aydin 12.5
Power Conditioner, H7728-Ab 0.1
Power Controller, Pulizzi 0.1
Power Controller, Pulizzi 0.1
Power Controller, Dec 0.2
Power Controller, Pulizzi 0.3
Power Controller, Dec 0.2
Power Supply, Hp Hp6032aj01 0.1
Printer, Psjet + 0.3
Printer, Hp 2225a 0.4
Processor, Gsip, Ici Gs-14850 18.0
Processor, Gsip, Ici Gs1450 18.0
Racks - Rack 1, Adco 4.0
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Racks - Console 1, Adco 3.5
Racks - Console 2, Adco 3.5
Software - Licensed & Developed, Various 250.0
Speaker Assy, Dual, Realistic 0.1
Switch, Abde, Black Box 0.1
Switch, Abdefg, Black Boc Sr090 0.1
Tape Drive, 8mm, 0.4
Ups, Dec H7229ad 1.5
Ups, Dec H7229ad 1.5
Ups, Fc3kua 1.5
Ups, Fc3kua 1.5
Ver, Sony Slv-70hf 0.5
Total 5985.0

Mission Operations Development Laboratory Equipment is detailed in the following table:

Equipment Name

Facility/Equipment Value ($000)

Comm Station, Clear-Com Ics-100

1.1

Comm Station, Clear-Com Ics-100

1.1

Comm Station, Clear-Com Ics-100

1.1

Comm Station, Clear-Com lcs-100

1.1

Computer, Appie Macintosh li

1.1

Computer 486 Pc, Gai 1.6
Computer, Macintosh li, Apple M5650 2.4
Computer, 486 Pc, Gai 1.6
Computer, 486 Pc, 1.6
Decserver 100, Dec 1.2
Delni, Dec 1.5
Disk Drive, Apple M0131 0.6
Keyboard, Computerend 0.2
Keyboard, Apple M0115 0.2
Keyboard, Kea Ps205 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Acer 6311-G 0.2
Keyboard, Dec Lk201 0.2
Keyboard , Apple M0312 0.2
Modem, Hayes Smartmdm 2000 0.2
Modem, At&T Dataphone li 0.2
Modem, At&T Dataphone 0.2
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Monitor, Dec Vt220 0.4
Monitor, Dec V220 0.4
Monitor, Dec Vr-299-Da 0.7
Monitor, Dec Vt320 0.4
Monitor, NEC Multisync 3d 0.4
Monitor, NEC Multisync 3d 0.4
Monitor, NEC Multisync 3d 0.4
Monitor, Supermac 0.4
Monitor, Dec Vt220 0.4
Monitor, Dec Vt220 0.4
Monitor, NEC Multisync 3d 0.4
Monitor, NEC Multisync 3d 0.4
Monitor, Video, Panasonic Bt-S702n 0.8
Monitor, Video, Panasonic Bt-S702n 0.8
Monitor, Video, Sony Gvm-2000 1.4
Power Controller, Pulizzi Pc420c 0.5
Power Controller, Pulizzi Pc420c 0.5
Power Strip, S| Waber 903cb-15 0.1
Power Strip, Si Waber 903cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, Sl Waber 903cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, St Waber 903cb-15 0.1
Power Strip, S| Waber 303cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, SI Waber 903cb-15 0.1
Power Strip, Sl Waber 903cb-15 0.1
Power Strip, SI Waber 903cb-15 0.1
Switch, Abde, Black Box 0.1
Switch, Abde, Black Box 0.1
Switcher, Video, Panasonic Wj-220r 0.4
Ver, Sony Svo-1410 0.4
Ver, Sony Svo-1410 0.4
Video Splitter, Black Box 0.1
Video Switcher, Panasonic Wj-22r 0.1
Fax, Okidata Okifax1000 2.1
Keyboard, Ncd N-108lk 0.2
Monitor, Ncd 9100765 0.4
Printer, Apple Laserwriter li 2.4
Printer, Dec Declaser 1152 3.2
Comm Station, Clear-Com lcs-100 1.1
Comm Station, Clear-Com lcs-100 1.1
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Comm Station, Clear-Com lIcs-2000 2.4
Comm Station, Clear-Com Ics-100 1.1
Computer, Apple Macintosh li Cx 2.4
Computer, 486 Pc, Gai C1217893 1.6
Computer, 486 Pc, Gai A0128557 1.6
Computer, 486 Pc, Gai A0128557 1.6
Computer, 486 Pc, Gai A0128557 1.6
Computer, Gsip Pc, 1.6
Decoder, Color, Kramer 0.7
Decoder, Color, Kramer 0.7
Decoder, Color, Kramer 0.7
Decoder, Color, Kramer 0.7
Decoder, Color, Kramer 0.7
Decoder, Color, Kramer 0.7
Decoder, Color, Kramer 0.7
Decoder, Color, Kramer 0.7
Decserver 100, Dec Dsrva-Aa 2.4
Delni, Dec Delni-Aa 1.5
Delni, Dec 1.5
Generator, Color Bar, Videotek Btg-100 1.1
Generator, Sync, Link lec-833 0.9
Keyboard, Ortek Mck-101fx 0.2
Keyboard, Club 286 0.2
Keyboard, Apple M0115 0.2
Keyboard, Dec Lk-201 0.2
Keyboard, Dec Lk201 0.2
Keyboard, N-108lk 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Acer 6311-G 0.2
Keyboard, Kkr-E99ac 0.2
Keyboard, Acer 6311-G 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Acer 6311-6 0.2
Monitor, Dec Vt220 0.4
Monitor, NEC Muitisync XI 0.4
Monitor, Dec Vt220 0.4
Monitor, NEC Muiltisync 3d 0.4
Monitor, NEC Multisync 3d 0.4
Monitor, NEC Muitisync 3d 0.4
Monitor, NEC Multicync 5d 0.4
Monitor, NEC Multisync 3d — 0.4
Monitor, Ncd 9100537 0.4
Monitor, Dec Vi220 0.4
Monitor , Dec V220 0.4
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Monitor, Trinitron 20*, Sony Gvm2020 1.4
Monitor, Trinitron 20°, Sony Gvm2020 1.4
Monitor, Trinitron 20°, Sony Gvm2020 1.4
Monitor, Trinitron 20", Sony Gvm2020 1.4
Monitor, Trinitron 20%, Sony Gvm2020 1.4
Monitor, Trinitron 20", Sony Gvm2020 1.4
Monitor, Video, Sony Gvm-1311q 1.1
Power Controller, Pulizzi Pc420c 0.5
Power Controller, Pulizzi Pc420¢ 0.5
Power Strip, S| Waber 903cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, S| Waber 903¢cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, St Waber 903cb-15 0.1
Power Strip, St Waber 903cb-15 0.1
Power Strip, S Waber 903cb-15 0.1
Power Strip, S| Waber 903cb-15 0.1
Power Strip, St Waber 903cb-15 0.1
Power Strip , Al Waber 903cb-15 0.1
Processor, Gsip, lci 23.0
Processor, Video, Pro-Bell 2.8
Processor, Video, Pro-Bell 2.8
Processor, Video, Pro-Bell 2.8
Projector, Video, Sony Bph-12510 11.7
Projector, Video, Sony Bph-12510 11.7
Racks -Console 1, 16.0
Racks -Console 2, 16.0
Receiver, Goes, Kinemetrics 468-Dc 2.8
Remote Control, Sony Rm-1271 0.1
Remote Control, Sony Rm-1271 0.1
Scan Converter, Video, Com Specialty 1.0
Screen, Projection, Sony Bps100f1 0.7
Screen, Projection, Sony Bps100f1 0.7
Sensor/Alarm, Temp, Natl Cntls 0.1
Software - Licensed & Developed, Various 150.0
Switch Matrix, Pro-Bel 6231 0.3
Switch Matrix, Dynair Sw-1540b 1.1
Switch Matrix, Dynair Sw-1540b 1.1
Switch Matrix, Dynair Sw-1540b 1.1
Switch Matrix, Dynair 3100 1.1
Switch Matrix, Dynair 3100 1.1
Switch, Abd, Black Box 0.1
Switcher, Video, Panasonic 0.4
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Vcer, Sony Sv0-1410

0.4

Total

335.6

Ground Station Development & Simulation Facility Equipment is detailed in the following

table:
Equipment Name Facility/Equipment _Value ($000)
Audio Card Frame, Clear-Com 12.3
Audio Expansion, Clear-Com 3.3
Audio Power Frame, Clear-Com 2.5
Blower, Kooltronics Kp877a 0.2
Blower, Kooltronic Kp877a 0.2
Blower, Kooltronic Kp877a 0.2
Blower, Kooltronic Kp877a 0.2
Blower, Kooltronic Kp877a 0.2
Blower, Kooltronic Kp877a 0.2
Bridge, Remote, Black Box C/E Series 0.2
Comm Station, Clear-Com 1cs-100 1.1
Comm Station, Clear-Com 1¢s-100 1.1
Computer, Dec Microvax 3600 12.0
Computer, Dec Microvax 3600 12.0
Computer, Ics 7508-24h 2.2
Computer, Dec Microvax 3600 12.0
Computer, Dec Microvax 3600 4.9
Computer, 386 Pc, Everex 386/20 1.1
Computer, Pc Mcomet, Ics 7408-14h 2.5
Converter, Syn/Asyn, Micro 0.1
Csu/Dsu, Black Box 16894 0.3
Csu/Dsu, Black Box Mt132a-R2 0.3
Data Switch, Sei Ds02003-1 12.0
Dceu, Sei Ds-02006-1 0.8
Decrouter 200, Dec 3.5
Decrouter 250, Dec 3.5
Delni, Dec 1.5
Disk Drive, 1598 0.6
Disk Drive, 1548 0.6
Disk Drive, 0.6
Display, Gmt, Micronta 0.1
Dsu, Gdc De-22 0.5
Dsu, Gen Data Com 552a1dsu 2.0
Dts, Mni 985-1012 8.0
Frame Sync Adaptor, Sei Ds02005-1 3.5
Frame Sync Adaptor, Sei Ds02005-1 3.5
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Frame Sync Adaptor, Sei Ds02005-1 3.5
Frame Sync Adaptor, Sei Ds02005-1 3.5
Keyboard, Dec Lk201 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Dec Lk201 0.2
Keyboard, Dec Lk201 0.2
Modem, Black Box 0.8
Modem, Multitech Mt1432y 3.2 0.2
Modem V3.2, Black Box 0.8
Monitor, Dec Vt220 0.4
Monitor, Dec Vt220 0.4
Monitor, Dec V220 0.4
Monitor, Dec Vt220 0.4
Pcm Bit Synchronizer, Aydin 335 10.0
Pcm Frame Sychronizer, Aydin 403n 12.9
Pcm Frame Synchronizer, Aydin 403n 12.9
Pcm Frame Synchronizer, Aydin 403n 12.9
Pcm Frame Synchronizer, Aydin 403n 12.9
Power Controller, Dec 874-D 0.5
Power Controller, Dec 874-D 0.5
Power Controller, Dec 874-D 0.5
Power Controller, Pulizzi 0.5
Power Controller, Pulizzi 0.5
Power Controlier, Dec 874-D 0.5
Power Supply, Gen Data Com Gps-8 1.8
Rack, Amco 2.8
Rack, Amco 474724 2.8
Rack, Amco 478791 2.8
Rack, Amco 478792 2.8
Rack, Amco 478794 2.8
Rack, Amco 478793 2.8
Software - Licensed & Developed, Various 225.0
Switch, Ab, Black Box 0.1
Switch, Ab, Black Box 0.1
Switch, Abde, Black Box 0.1
Tape Recorder/Reproducer, Fairchild Model 9 22.0
Tdms, Gen Data Com Megamux li 11.1
Tdms Expansion, Gen Data Com 036b301-001-U 1.1
Total 463.7
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D. Facility/Equipment Value

Facility/Equipment Name Facility/Equipment Value ($000)
Spacecraft Electronic Systems integration and 1,700
Test Secure High Bay Facility, (building);
Overhead Traveling Bridge Crane, 20 ton Cap; 250
45 ft. hook height, 2 each:
Radio Frequency Shielded EMI/EMC Chamber, 495
(FY '96)
DIEBOLD PC Based Access Control System, 40

consisting of
1 ea. IBM PC with access control software, 1 ea.
outdoor

and 6 ea. indoor proximity readers, 10 ea. video
surveillance

cameras, 3 ea. video monitors, 1 video cassette
recorder, 2 ea.

data printer/loggers and 200 proximity cards.

24 ea. motion detectors, and 7 ea. alarm panels 10
Spacecraft Controller Development & Test 595
Facility Equipment

Mission Operations Development Laboratory 336
Equipment

Ground Station Development & Simulation 464
Facility Equipment

Total 3,890
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7  Spacecraft Vibration Test Facility
A. Facility/Equipment Purpose

The spacecraft vibration test facility is used to qualify and accept spacecraft and spacecraft
components by simulating the various loading environments imposed on hardware and
demonstrating compliance to design specifications. Using the facilities electro-dynamic shakers,
quasi-static, vibratory, and shock loads can be generated and test article characteristics can be
quantified via sine sweep testing.

B. Facility/Equipment Description

The spacecraft vibration test facility (See Figure 7-1) is collocated with other assembly and test
facilities, such as thermal chambers and clean rooms, to provide for seamless integration of
satellites and minimizes down time in program schedules. The vibration facility consists of five
individual electro-dynamic shaker units, three individual power amplifiers and a high power
switching system, a chilled water cooling system, a closed loop controller, a 200 channel data
acquisition system, and a variety of support equipment including fixtures, slip tables, and

computer hardware.

The largest shaker is a 35,000 1b MB Electronics unit with 35,000 Ibs continuous sine or rms
random vibration output and 105,000 lbs peak random vibration. output. It has an operational
frequency range of 5-2000 Hz and a one inch stroke. The unit is mounted in a specially
manufactured support structure that serves as a load equalization frame allowing for high level
testing of extremely heavy test articles. Spacecraft systems weighing over 5000 lbs have been
tested using this system. The static frame is equipped with a number of mechanical spring isolators
that are intended to support the weight of large test articles. By using the frame to support the

weight of the test article the full output of the shaker is available for load application. The shaker
unit can be rotated 90 degrees so that both axial and lateral test configurations can be supported.

The exciter is balanced so that it is easily rotated on its trunions with a hand operated reduction gear
system. In the vertical orientation a specially designed expander head is used to mate test articles to
the shaker. In the lateral orientation the shaker is attached to a 4in x 6ft x 6ft magnesium slip table.
The table is supported by nine hydraulic linear bearings that provide for single axis motion of the
slip table. Cooling for the shaker is provided by a closed loop distilled water system that is
connected via a dedicated heat exchanger to the plant chilled water system. The weight of the
shaker unit, slip table, andm frame is approximately. 60,000 Ibs and is attached to an 200
ton isolated seismic mass. The mass is decoupled from the earth via 20 pressurized air isolation
bearings. The time and cost of installation of such an isolation system is substantial and
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Figure 7-1 Spacecraft Vibration Test Facility

complicated by the need for building licenses required for such a large undertaking

A 30,000 Ib electro-dynamic Ling shaker is located in the NCST acoustic chamber providing
for the unique capability to simulate combined vibration and acoustic environments (currently this

is the only combined vibro-acoustic test facility in the US). The unit has a one inch stroke, 2000
Hz upper frequency limit, and requires 96KW of power. A light weight 220 Ib armature will allow

for up to 100 G acceleration supporting up to an 80 Ib load under sine or vibration loading. The
unit has been used to induce 5000 G shock loads. The shaker is suspended by pneumatic isolators
at the center of gravity of the body and recirculating-ball bearings are incorporated to restrain lateral
body movements. This internal isolation system eliminates the need for external isolation and
allows the shaker to be fixed to the acoustic chamber floor. A hermetically sealed closed loop
distilled water cooling system is used for both field and armature coils. The closed loop system is
connected via a dedicated heat exchanger to the plant chilled water system. Over temperature
protection is provided by two thermal switches, one for the field and one for the armature. A new
set of armature and field coils has recently been purchased and the unit is scheduled to be refitted
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with the new hardware which will provide for an additional one inch of stroke.

Of the two 18,000 Ib Ling electro-dynamic shakers one is oriented horizontally and attached to
a 2 in x 5ft x 5ft magnesium slip plate. This horizontal system is mounted to the same seismic mass
as the 35,000 Ib shaker. The second unit is set up in a vertical orientation and is mounted directly
to the floor. Both units incorporate pneumatic isolators at the center of gravity of the body and
recirculating ball bearings to restrain lateral body movements and eliminate the need for inertia
blocks and external isolation. Both units are capable of testing a wide variety of items in the 5-3000
Hz frequency range. In the vertical position loads of up to 2000 lbs are supported pneumatically,
with the armature employed as a piston. High pressure hydrostatic bearings permit testing of heavy
unsupported loads in the vertical or horizontal position. Lateral motion is limited to small values,
even with test items which exhibit poor dynamic balance. Both shakers have been used for
component shock testing up to 5000 Gs. Since the stress of near constant use for random vibration
tests and occasional use for shock simulation is substantial, the vibration facility currently has two

spare armature and 3 spare field coil units.

The smallest shaker is a 1000 1b Ling unit. The usable frequency range is DC-4000 hz and the
usable stroke is 0.5". This system is separate from the other shakers and has its own dedicated
power amplifier system. Both the shaker and the power electronics are air cooled and
transportable. The electronics use advanced Class B circuit techniques and high density packaging
of primary amplifier components. The rated sinusoidal power output is 2000 W. Over temperature

and over current protection is provided.

C. Support Equipment and Special Test Equipment (SE/STE)

Power is provided to all the shakers by three Ling 8000 series power amplifiers. Two 8096B
units provide 192 kVA rms at any load power factor from 0.5 to 1.0 leading or lagging from 20 Hz
to 3000 Hz. A single 8048B unit provides 96 kVA rms under the same loading conditions. The
units nominal main power requirements are 480V rms £5% and +10% taps, 60 Hz, 3 phase, 392
kVA maximum. Such high power systems require dedicated power lines in the building. For safety
interlocks are provided for water flow, water temperature, voltage, current, master gain, open
door, shaker over-travel and shaker coolant flow. A central high power switching system is
employed so that any of the power amplifiers can be connected to any of the shakers. This
flexibility is essential in ensuring that programs with conflicting schedules can be serviced by a

single vibration test facility.

A central plant cooling system is used for both the shakers and the power electronics. Plant
cooling water can be circulated to any shaker or power amplifier as required. Dedicated heat
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exchangers at each unit transfer heat from closed-loop distilled water cooling cycles internal to each
unit to the plant chilled water loop.

A Scientific Atlanta high performance digital random control system is used to control all the
shakers. This closed loop system can provide control for sinusoidal and random continuous
outputs as well short duration "burst” tests used in a variety of applications including simulation of
static loads. A separate shock response module provides the capability to use the shakers to
generate shock loads simulating pyroshock events often encountered aboard spacecraft. A high
degree of modularity and programmability built into the system allows for efficient allocation of
resources in conducting tests, this is especially valuable when flight program schedules become
hectic.

Acceleration data is the most often recorded information gathered during tests conducted in the
vibration facility. Frequency response functions are generated to characterize the dynamic response
at instrumented locations on spacecraft structures and components. The piezoelectric
accelerometers used during vibration tests are self generating devices that require no electrical
excitation. The small electrical charge generated by an accelerometer is proportional to the
acceleration. Since the charges generated are so small a charge converter is required to convert
electrical charge from the transducer to a voltage that is proportional to the input charge.
Subsequent amplification of the voltage is done via signal conditioning circuitry. NCST has over
200 charge amplifiers/signal conditioning units dedicated for use in the vibration test facility. All
are Endevco units with a gain range of 0.33 to 1000. and a range of input sensitivity of 0.1 to 1099
mV or pC/unit. Although accelerometers with integral charge amplifiers are marketed the vibration
test facility continues to use separate accelerometers and charge amps due to the reduced weight of
the accelerometer and increased sensitivity , this need being especially pronounced during shock
testing.

The vibration facility maintains a large collection of piezoelectric accelerometers for data
acquisition during dynamic testing. Requirements for instrumentation vary significantly based on a
number of factors including type of test, acceleration levels experienced, frequency ranges of
interest, and dynamic range required. Although accelerometers are readily purchased, acquiring a
collection of hundreds of accelerometers with widely varying performance characteristics would be
an expensive and time consuming process.

Four analog tape recorders are used to record and play back accelerometer data. Three
recorders are stationary Sangamo units, the fourth unit is a portable Fairchild Weston. All units are
configured to provide 14 tracks of recording capability.

The vibration test facility has developed and continues to use and modify over 50 different
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vibration fixtures and expanders used for attaching hardware to shakers. Most of the fixtures are
machined aluminum varying in complexity from relatively simple machined plates to complicated
welded and machined fixtures weighing over 1000 Ibs.

Although most personal computers are furnished for individual engineers, the vibration
laboratory has several units that are used to support testing and data acquisition as required. Data
acquisition for very small tests or capture of strain gage data during larger tests are two of the
various applications. Several signal conditioning units are also used exclusively by the vibration
facility.

D. Facility/Equipment Value

Facility/Equipment Name Facility/Equipment Value
($ 000)

Shakers |

35,000 Ib shaker ? 250

30,000 Ib shaker 250

18,000 Ib shaker (2) 100

1000 |b shaker 25
Power ampilifiers

96 KVA power amplifier 200

192 kVA power amplifier (2) | 600

Switching System [ 100
Plant cooling system 50
Control System 100
Data acquisition

Charge amplifiers (200) 200

Tape recorders (4) | 200

Instrumentation (<TBD> accelerometers) 200
Miscellaneous

Seismic mass 150

Seismic mass air bearings 200

Slip tables and bearings 300

Vibration fixtures 500

Load equalizing frame 150

Dedicated computer support 250
Total 3,825
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8  Precision Oscillator Test Facility
A. Facility/Equipment Purpose

The NRL Precision Clock Test Facility was developed to support development of high
precision clocks for spacecraft (primarily atomic standards). It is used to evaluate the progress of
clock development designs and for qualification and acceptance testing for spacecraft. The type of
testing performed includes: long and short term performance evaluation; environmental testing
including shock and vibration; and anomaly investigation of on-orbit observed performance. This
facility originated from the requirements of the Tri-Service Global Positioning System (GPS)
development. The ability to evaluate and test highly precise atomic clocks in a space environment
requires a precise time and frequency reference, facilities, and instrumentation that are not available

elsewhere (See Figure 3-1.)

Figure 3-1 Precision Clock Test Facility

B . Facility/Equipment Description

The facility contains the following major elements:

1. Reference Time and Frequency Standards - Four Hydrogen Maser Frequency
Standards serve as the primary time and frequency standards for the Facility. Five
Cesium Beam Frequency Standards from a variety of manufacturers are used as a
backup reference. These references provide uninterrug)ted precise and accurate
time/frequency with a stability of approximately 1 x 10-1 /day and a drift rate of less
than I x 10-17/day.

* A frequency comparison system with the U.S. Naval Observatory (USNO)
master clock-system and NRL reference standards frequency to within a few
hundred picoseconds is provided continuously via a common view carrier phase
comparison system using a local television station. The local station drives their
transmitter using a cesium beam standard provided by USNO for a stable
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common reference between the NRL built receivers at USNO and at NRL. Data
line interchange of the carrier phase measurements provides the precise relative
frequency measurements required.

* An NRL specially developed Two-Way Time Transfer Modem, manufactured
by Allen Osborne Associates for NRL, is used to compare NRL Time with
Universal Coordinated Time maintained by USNO via commercial
Communication Satellites using a VSAT terminal. This system provides
absolute time measurements periodically (i.e. nominally once per day) which
are used to synchronize the TV relative frequency comparison system.

* Global Positioning System Time Transfer receivers are also used for backup
time and frequency measurements at the less than 10 nanosecond/day accuracy.

2. Environmental Test Chambers - Eight spacecraft cesium and rubidium atomic clock
sized thermal vacuum chambers were specially designed for short and long term testing
in a space-like environment (1x10-3 Torr) with temperature control to 0.1° C. One large
thermal vacuum chamber for larger clocks with a 1 meter by 0.5 meter diameter
chamber is used and is a modified version of a commercial chamber to satisfy the long
term testing requirements. Two large environmental chambers are also used for
humidity (controlled to 0.5 %) and temperature control of units to 0.1°C. The small
thermal vacuum chambers require compressed air and separate turbomolecular roughing
pumps for test setup and initial pumpdown. Oil diffusion pumps are not employed in
any of these chambers, consequently, cyropumps maintain vacuum once initial
pumpdown has been achieved. These chambers are designed to maintain vacuum for up
to one hour after loss of primary power as a safeguard for long term testing integrity.

* A large diameter Hemholtz Coil (approx. 1.5 meters in diameter by 0.75 meters
high) is used for testing of magnetic field sensitivity.

* One room (8 ft by 10 ft) environmental chamber with both humidity and
temperature control is used to accommodate the reference Hydrogen Maser
Frequency Standards.

3. Atomic Clock Measurement/Data Collection System - An NRL built 48 channe! dual
mixer long term phase measurement system with 2 picosecond resolution is the primary
data collection system. This system allows simultaneous measurement to be taken on
48 different clocks at 300 second intervals for an indefinite test duration. The data can
be accessed during testing by special workstations which provide different analytical
tools to evaluate frequency, phase, and stability during the testing. Typical long term
tests are performed for 60 to 90 days, however some units have been operated for
several years. Automatic archiving of the data is provided by the system's workstation

computers. The system is also ported to a network of PCs and a LAN host archiver for
analysis by other groups and agencies.

* An NRL built 12 channel dual mixer short term phase measurement system with
2 picosecond resolution is used for detailed testing. This system allows for
simultaneous measurement of 12 clocks with variable measurement intervals
from 10 seconds to hourly. The data collection system is ported to a network of
PC based systems.

* An NRL built single channel one second dual mixer phase measurement system
with 2 picosecond resolution is used for special evaluations.

* An NRL built 900 channel analog data collection system accompanies the phase
measurement systems described above to record environmental and telemetry
information on the test and operation of the subject units. A special NRL built
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telecommand simulator is used to command and operate the subject units so the
appropriate telemetry information can be recorded along with the environmental
parameters surrounding the test. Analysis of these data which are likewise
interfaced into the PC based network with specially developed software.

* An NRL built 1 PPS (Pulse per Second) measurement system capable of
recording 1PPS data from 16 different standards was developed to gather data
on reference standards and data generated from spacecraft units. Two such
systems have been constructed for operation and are ported into the PC based
data collection and analysis network. The systems have measurement noise

floor below 1 x 10-12 at 300 seconds.

C. Support Equipment and Special Test Equipment (SE/STE)

A variety of special test equipment is required to operate and perform the testing required for
this facility. To support the long term testing requirements in a space environment with precise
references, the test chambers and time/frequency standard references are operated on a 125 kW
uninterruptable power system with diesel backup. This system can operate indefinitely without
primary power from the local power grid. The data collection system is operated on a separate
diesel backup generator.

The interconnection and cabling between the test chambers and data collections systems for
high precision measurements incorporate NRL designed and built distribution amplifiers. Special
consideration must be taken in these cable networks to prevent environmentally and

instrumentation induced effects such as, phase delays, inter-modulation and pulse distortion.

A variety of cryogenic and turbo-molecular pumps are required for servicing and operating the

thermal vacuum chambers.
Spacecraft atomic standard test reference units are available and used in special evaluation of

on-orbit performance and as reference units for other development. These units include the FTS

Pre-production Model (PPM) unit #14, the FTS Engineering Development Models (EDM) units (4
each), Kernco EDM (7 each), PPM qualification units and two flight units, the FEI EDM (7 each),

PPM qualification unit and one flight unit.

Most of the software used in the facility computer workstations and data collection systems
was designed and coded by NRL. Analysis software is predominately NRL code with graphics
and networking support with commercial products.
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D. Facility/Equipment Value

Facility/Equipment Nam

Facility/Equipment Value

($ 000)
Hydrogen Maser Frequency Standards (4 each - 2 Sigma Tau and 2 1,600
Smithsonian Astrophysical Observatory)
Cesium Beam Frequency Standards (7 - mixture of Different 420
Manufacturers, Hewlett Packard, FTS, FEI)
TV Carrier Phase Comparison System (buiit by NRL) 40
Satellite Two-Way Time Transfer Modem with VSAT Terminal 50
Global Positioning System Time Transfer Receiver with SA/AS 60
capability
Thermal Vacuum Chambers (8) ! 800
Large Thermal Vacuum Chamber " 125
Hemholtz Coil for magnetic testing (NRL Built) 10
Room sized Environmental Chamber (8x10 feet) 40
Temperature and humidity Environmental Test Chambers (2) 20
48 Channel Dual Mixer Phase Comparison Long Term 250
Measurement System (NRL Built)
12 Channel Dual Mixer Phase Comparison Short Term 50
Measurement System (NRL Built)
Single Channel One Second Dual Mixer Phase Comparison 15
Measurement System (NRL Built)
900 Channet Analog Data Collection System (NRL Built) 25
16 Channel 1 PPS Measurement System (NRL Built) 50
PC Based Data and Analysis Network 25
TOTAL 3,580
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9 RF Anechoic Chamber Facility
A. Facility/Equipment Purpose

The primary purpose of the RF Anechoic Chamber is to design, manufacture, and test antenna
systems. The facility is also used as a EMC/RFI test chamber.

B. Facility/Equipment Description

The primary facility is a shielded 120ft tapered anechoic chamber with an automatic test
measurement system. Secondary facilities includes a 21ft anechoic chamber and machine shop.

1. Large Anechoic Chamber - The chamber is 31ft x 31ft x 120ft in length, pyramidal in
shape. The pyramidal section starts as a cone and transitions to square. The back wall
of the chamber is covered with 169 absorbing pyramids which are 9ft in length. The
sides, ceiling, and floor of the test area are lined with 4ft absorbing pyramids. The floor
pyramid spaces are filled with styrofoam and walk-on material for access. The pyramid
section is covered with 1 foot absorbing wedge material. Wedge material of reduced
height is continued through a smooth transition in the conical section of the chamber to
the very end.

a. In the center of the test area floor is a pit, 9ft in diameter, which extends 4ft in
depth below the shielded floor of the chamber. The pit is also shielded. The pit
contains the large model tower positioner base. Also in the pit are two scissor
lifts, (each capable of lifting one ton). These lifts raise a large section of
absorber floor and walk-on material (9ft diameter) so that the model tower can
be lowered in elevation for easy access to the head and the mounting of antenna
and test models. The scissor lifts can also move the circular floor section about
8 feet above the floor level so that a person can be raised to perform work on
whatever is attached to the tower. Also in the pit is RF test equipment such as
the SA 4139 positioner control unit and the SA 1795 receiver LO units.

b. Directly opposite the pit on the side is a large access door (12 ft wide by 17 foot
high). Attached on top, the shielded door with absorber is raised by overhead
ceiling cranes. Once the door is raised, the tower can be fully lowered for
access to the head from the floor outside the chamber. A rolling cart allows
floor absorber material to be removed with access steps below floor level to the
chamber pit. Also, once the door is fully raised, the arm of a 1.5 ton floor
mounted crane can be swung below the door for use in lifting large models onto
the head of the lowered tower. Beside the large door is a shielded personal door
entering at the walk-on absorber level. Both doors are fully shielded with two
layers of brass finger stock around the edges which compresses against solid
brass door openings.

c. In the ceiling of the chamber, directly over the tower, is another access door (2ft
x 8 ft), again fully shielded, which can be opened from the roof of the chamber
by block and tackle. A crane is attached to the roof of the building directly over
the access door. With the door open, the crane can be lowered into the chamber
and used in the hoisting of heavy objects onto the vertical tower. This crane is
also used to lift the tower itself off the positioner base for removal or alignment.

d. At the conical end of the chamber are four access doors for the installation of
source antennas onto a small positioner with head rotation. The positioner also
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travels along a track for proper location of a particular source antenna. The
source antennas available include: 95 to 250 MHZ Cross; 225 to 1200 MHZ
Crossed horn; 500 to 2000 MHZ Crossed horn; 1 to 2 GHZ Crossed horn; 2 to
4 GHZ Crossed horn; 4 to 8 GHZ Crossed horn; 8 to 18 GHZ Crossed horn;
1.5 to 10 GHZ Crossed horn; 6 to 26 GHZ Crossed horn; 100 to 150 MHZ
Cross dipole; 150 to 300 MHZ Cross dipole; 300 to 600 MHZ Cross dipole;
600 to 1100 MHZ Cross dipole; and 1100 to 2000 MHZ Cross dipole.

. All source antennas are dual polarized for horizontal and vertical polarization.

The anechoic chamber has a quiet zone of cylindical shape, 12 ft in diameter by
20 ft long, centered at the head on the model tower. The level of reflected
energy arriving at any point within the quiet zone from any and all direction is
equal to or less than the DB below the level of direct energy in the frequency
range specified. This is for any polarization. The range levels available include:
120 to 250 MHZ/35 DB; 250 to 500 MHZ/40 DB; and 0.5 to 100 GHZ/45 DB.
The backwall reflectivity at normal incidence and any polarization maximum
reflection is as follows: 120 MHZ/35 DB; 250 MHZ/40 DB; and 0.5 to 100
GHZ/45 DB.

All absorber in the large anechoic chamber is self-extinguishing for fire. The
absorber meets or exceeds all standards contained in burn tests 1 thru 3
absorber material set forth in "Modified Smoldering Test of Urethane Foams
Used in Anechoic Chambers” (NRL report 8093). The fire protection system
for the chamber includes 40 retractable sprinkler heads in the ceiling of the
chamber and two large exhaust ducts (3 ft x 3 ft) for smoke removal. The
exhaust ducts lead from baffle hinged sections of the absorber wall. Controls
for the fire protection system are outside the facility and also provide for remote
operation of the large access door.

Calibration of the chamber is performed with standard gain antennas, these
include: 0.1 to 25 GHZ Cross/ground plane; 0.5 to .75 GHZ Cross/ground
plane; 0.75 to 1.12 GHZ Cross/ground plane; 1.12 to 1.7 GHZ Cross/ground
plane; 1.7 to 2.6 GHZ Cross/ground plane; 2.6 to 3.95 GHZ Cross/ground
plane; 3.95 to 5.85 GHZ Cross/ground plane; 5.85 to 8.2 GHZ Cross/ground
plane; 8.2 to 2.4 GHZ Cross/ground plane; and 12.4 to 18 GHZ Cross/ground
plane. Low frequency standard gain dipoles are also available

. The chamber is controlled by the Scientific Atlanta (SA) 2095 Automatic

System. This includes: 1795 phase - amplitude microwave receiver remote LO
includes low frequency converter; 2180 signal source; 1885 position indicator;
4139 position controller; 0.1 to 20 GHZ multiplexor (2); HP 8349 microwave
amplifier; Compaq computer (386 1 300 MB hard drive); 90 MB Bernoulli disk
drives (2); NEC Monitor; HP HISI Laser Printer; and Software.

A dual polarized transmitting antenna is fed by a synthesizer, amplifier, and
multiplexor - allowing both vertical and horizontal polarization to be taken
simultaneously. At the receive end of the chamber, another multiplexor is
available for two port antennas. Both amplitude and phase data is recorded for
both ports, both polarization, and multiple (up to 1025) frequencies. The
system can acquire 5000 measurements per second. Control is via a 386
computer with data storage on 90 MB Bernoulli disks. The positioner is
automatically Scanned over an array of angles. Data is available as ASCII or
compressed files, or as laser printer plots in the form of polar, rectangular,
contour, or 3D. Since both amplitude and phase data is recorded, programs are
available to calculate circular polarization, axial ratio, or tilt angle. The large
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model tower (SA 5860) has slip/rotary joint combinations for multiplexor use at
the head. Batch plotting is available, up to 25 overlays, probability analysis.
The operating system is 0S2 for multi-tasking.

J. In addition to pattern generating electronics, network analyzers for impedance
matching, phase and coupling tests are also available. A laser is available for
chamber alignment. Closed circuit TV is installed in the chamber. Other
equipment includes: an HP 8410C Network Analyzer; an HP 8410A Network
Analyzer; an HP 8350B Sweeper and 83592B plug-in (10 MHZ-20GHZ); HP
5340 Counters;HP XY Plotters; an HP 8757E Scalar Analyzer; and a Hulbert
Helium-neon laser.

k. The entire Anechoic Chamber is within a double sided shielded room (31ft x
31ft x 123ft). Within this shielded room, are two separate shielded rooms (15ft
wide x 36ft long each) which are located under the tapered end of the chamber
and serve as test and control rooms. Shielded space is also available all around
the conical end on the second floor. All doors and door openings have solid
brass sides with double layers of compressible brass. All electrical lines are
filtered.

2. Small anechoic chamber - This chamber is rectangular (13ft x 13ft x 20ft long) in
shape. The back wall absorber is 18" pyramids; the side wall is a combination of 8"
wedge and 18" pyramids; and the source wall is 4" pyramids. There is a 7ft x 7ft access
door on the back wall and a 4ft x 7ft access door on the source wall. The chamber is
attached to the fire protection system via an exhaust duct and several sprinkler heads.
The source positioner is mounted on the wall rotator and the tower has azimuth and
head rotation. General use is from 0.5 to 18 GHZ. Shielding is 60 DB minimum. The
maximum reflected levels into the 3ft quiet zone are:

5GHz 20dB
1 GHz 35 dB
2GHz 45 dB
4 GHz 50 dB
8 GHz 50 dB

The maximum backwall reflectivity is:

.5 GHz -30 dB
1 GHz -40 dB
2GHz -45 dB
4 GHz -50 dB
8 GHz -50 dB

The Equipment which supports this chamber includes: an HP 8660 Synthesizer; an HP
8673G Synthesizer; an HP 8349 Microwave Amplifier; an SA 1600 Receiver; an SA
1530 Polar Recorder; an SA 4100 Positioner Control; and an HP 8347A Amplifier.

3. Machine Shop - In addition to a large collection of standard tools, including specialty
tools for antenna and cable assembly, the following equipment is available: -

* Sheldon WM-56-P

e Mill - Bridgeport Automatic

¢ Drill Press - Rockwell radial, series 15-20
*  Grinder - Delta

* Belt/Disk Sander - Rockwell/Delta
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» Bandsaw-Delta
e Shear (3ft) - Peck,Stow,Wilcox

C. Support Equipment and Special Test Equipment (SE/STE)
D. Facility/Equipment Value

Facility/Equi t N Facility/Equi t_Val
($ 000)

Large Anechoic Chamber 3,000

Smali Anechoic Chamber 200

Machine Shop 100

TOTAL 3,300
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10 Integrated Design Facility
A. Facility/Equipment Purpose

The Integrated Design Facility (IDF) provides the capability to conceptualize, design, and
analyze spacecraft primary and secondary structures, mechanisms, and other flight equipment,
handling equipment, and test equipment.

B. Facility/Equipment Description

The IDF consists of 30 UNIX-based engineering workstations, application-specific software,
and associated support equipment such as back-up devices, output devices, and CD-ROM players.

Current hardware configuration consists of 23 Silicon Graphics "Indy" workstations, 7
Hewlett-Packard 9000 series (Models 720 and 735) workstations, 1 Cal-Comp thermal plotter, 1
Codonics Dye-Sublimation Color Printer, 1 back-up tape drive, and CD-ROM optical disc drives.

Software configuration consists of 21 Unigraphics II (version 10) licenses, 1 MSC Nastran
license, 2 DADS (Dynamic Analysis Program) licenses, 2 Mechanics licenses, and 8 IDEAS
licenses. This combination of software allows full 3-Dimensional and solid modeling, Nastran
analysis (including pre and post processing), and dynamic simulation of mechanisms including
effects on body dynamics.

These systems are connected by the NCST's network infrastructure, allowing full file transfer
capability in the facility and between the facility and receiving inspection.
C. Support Equipment and Special Test Equipment (SE/STE)

All equipment of the IDF is designed to be used in normal ambient conditions. However, the
workstations are high heat dissipating items requiring substantial added air-conditioning
(temperature and humidity control capacity). Individual electrical circuits are provided for each unit
along with isolated grounding and special receptacles. Uninterruptable power supplies are provided

as required.

D. Facility/Equipment Value

ility/Equipment Name Facility/Equipment Value
($ 000)
Hardware 968.4
Software 1,765.0
Yearly Maintenance (Hardware & Software) 228.0
Support/Special Equipment 6.0
TOTAL 2,967.4
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11 Spacecraft Subsystem Facility
A. Facility/Equipment Purposé

The spacecraft high reliability electronic and electrical equipment production facility is
specifically designed, equipped to accomplish the fabrication, assembly and inspection of high
reliability, advanced technology components, printed wiring boards, assemblies and equipment for
critical spacecraft electronics and electrical systems requiring failure free operation in long duration
space missions. The facility environment, equipment process, procedures and controls are tailored
high to reliability fabrication requirements. The facility is also used to perform spacecraft
electronic, electrical and mechanical equipment and component failure analysis and rework. In
additional to the fabrication, inspection, analysis and rework capabilities, the facility provides
access control, high reliability storage of spacecraft process equipment, high reliability parts secure
storage, and associated office and conference facilities.

In addition, the computing facility provides the computing equipment used for spacecraft
system design, documentation, data archival spacecraft software system design and simulation. It
is an integral tool for thermal design, vibration modal analysis and electronic circuit simulation.
The system also provides network management capability for all NCST functions and design
capability for all NCST functions. It provides an Internet gateway to NCST systems and supports
configuration management of several NCST developed software systems.

B. Facility/Equipment Description

The high reliability spacecraft electronic and electrical equipment fabrication facility is located in
a controlled access area (60 ft. by 30 ft.) specifically designed to preclude contamination and
electrostatic discharged (ESD) induced damage to ESD sensitive electronic parts and assemblies.
The floors and walls are constructed of seamless, dust retardant, ESD preventive, high resistance
conductive materials. All floors, walls, benches, equipment and work surfaces are grounded to a
primary electrical ground established for the facility, and grounding straps are provided for all
assembly and inspection personnel. Ceilings are constructed of dust retardant materials. A positive
air pressure is maintained in the facility at all times to minimize the possibility of contamination

from external sources.

1. KITTING PREPARATION AREA: The kitting and preparation area provides the
equipment for forming and cutting of the leads of devices ranging from the standard
through-hole technology (THT) devices to advanced surface mount technology (SMT)
packaged devices, some of which have lead spacing as small as 0.020 inch on center
with several hundred leads per device. Typical of this equipment is the Manix Lead
Forming System, which features a pneumatic press and interchangeable dies that make
accurate, uniform bends and burr free cuts of fine pitch SMT devices of up to 240 leads
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that are 0.020 inch on center.

2. HIGH RELIABILITY ASSEMBLY AREA: The high reliability assembly area is
equipped with high reliability energy and temperature controlled soldering stations,
stereo microscopes and special fixtures designed to hold and orient the equipment and
printed circuit boards being assembled. In addition, manual and semi-automated
fixtures are provided for high reliability toroid and planar transformer and inductor
fabrication.

3. HIGH RELIABILITY INSPECTION AND ANALYSIS AREA: The inspection area is
equipped with stereo microscopes and fixtures with back lighting and ultra violet
lighting for inspection of conformal coating and staking. In addition, the inspection area
is equipped with a VS6 stereo scanning transpection system design specifically for
inspecting advanced technology fine pitch SMT solder connections. The unique VS6
oblique angle lens allows viewing from 80 degrees to 20 degrees in elevation, and 360
degrees in azimuth, enabling full inspection under and around devices. The VS6
systems also enables electronic coordinate measurement, photographic or digitized
image storage conductive X/Y axes rotary tables and a stereo zoom capability. The
inspection area is also equipped with a Polaroid MP-4 camera system for magnified
photographic recording of completed assemblies and anomalous conditions.

4. REWORK AREA: The high reliability rework area features a Seiko model SS7700 Hot
Gas Rework Station. The SS7700 is a state of the art system enabling quick, reliable
and safe removal and replacement of delicate SMT devices on printed wiring
assemblies. The system automatically and precisely controls the temperature, timing,
pressure and stress applied to the SMT device and assembly, and features a color video
monitor for monitoring and inspection of the rework site.

5. PLASTICS LABORATORY: The plastics laboratory is equipped for the in-process and
final cleaning of electronic devices and assemblies, and for the application and curing of
conformal coating, staking and impregnation of plastic materials on components and
assemblies. Equipment includes cleaning systems, plastics application hoods for spray,
brush and dip application, thermal and vacuum systems for plastics curing, and
chemical storage cabinets.

6. IN-PROCESS STORES: The In-Process Stores area is access controlled, and is
equipped with positive pressure dry nitrogen containers for those assemblies with
surfaces subject to deterioration in an oxygen atmosphere.

7. HIGH RELIABILITY PARTS SECURE STORES: The high reliability parts secure
stores area contains specialized, access controlled storage cabinets and a computerized
inventory and tracking system for real time automated control, query and statistical
analysis of the high reliability parts inventory.

The computing facility system consists of six VAX computers with their associated disks,
tapes, printers network equipment, communication equipment printers plotters and software that
require about 7000 sq. ft. of space.

S r—
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Description Model Qty
Computer 8820 2
Computer . 18700 2
Computer 6420 1
Disk-Farm SAB00 3
Tape units TA81 1
Disk Famn SA800 2
Cluster HSC90 4
Disk Farm SA482 1
Tape Unit TA79 1
Computer VAX 3600 1
Disk RA82 1
Terminals Miscellaneous 15
Power Conditioning DEC 2
Printer LP27 1
Printer LGO1 1
Printer : PrintServer SO 1
Printer Script printer 1

C. Support Equipment And Special Test Equipment (SE/STE)

The following support equipment and services are required:
* Air conditioning - 20 tons min.
* ACPower 100 KVA,
* Access to Ethernet and FOP1 network infrastructure.

* Other Support equipment and special test/inspection equipment is described in
Paragraph B.

D. Facility/Equipment Value

The replacement value for the high reliability fabrication and assembly area and the computing
facility system area is contained in Table D-1.

Table D-1 Facility/Equipment Value

Item Estimated Replacement Value ($000)
High Reliability Fabrication And Assembly Area 730
(See Table D-2).
Computing Facility System Area (See Table D-3). 2,200
Total 2,930
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Table D-2 High Reliability Fabrication And Assembly Area

item Estimated Replacement Value ($000)

Spacecraft High Reliability Electronic and Electrical 540
Equipment Production Facility
Kitting and Preparation Equipment 40
High Reliability Assembly Equipment 5
High Reliability Inspection Analysis Equipment 30
Rework Equipment 25
Plastics Laboratory Equipment 25
In process Stores Equipment 5
High Reliability Parts Secure Stores Equipment 60

Total 730

Table D-3 Computer Facility System

Eacility/Equipment Name Facility/Equipment_Value ($ 000
Hardware - 6 computers @ $300K/system 1,800 :
(Including Peripherals)
Integration Cost 200
Maintenance (year) 200
Total 2,200
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12 Spacecraft Radio Frequency (RF) Development Facility
A. Facility/Equipment Purpose

The Spacecraft Radio Frequency (RF) System Development Facility described below allows
total design, analysis, fabrication, test, and documentation of all the high frequency receivers and
-transmitters developed for NCST spacecraft. It does development work for other NCST entities
requiring hybrids or mission peculiar RF hardware. Also engineering development work in new
materials applicable to RF designs is carried out in the total facility (e.g., Diamond Substrates.)
The facility has a variety of specialized workstation design to efficiently support the various
development tasks carried out in the facility. A brief description of each unique work station and its
purpose will be described.

1. Command Receiver Test Station: The purpose of this test station is to provide the
essential test equipment to test and space qualify spacecraft command receivers and
associated electronics under space environmental conditions. This is accomplished by
this test station by controlling the uplink signal characteristics, amplitude, frequency
and by subjecting the receivers, under test, to space vacuum and temperature
conditions.

2. CAE/CAD Area: The purpose of the computer and associated software packages is to
provide the design engineers (electrical and mechanical) with state-of-the-art design
tools to expedite error-free designs of circuits, mechanical housings for satellite
hardware.

3. Telemetry Link Simulations Station: The purpose of the RF link simulation station is to
provide realistic up and/or down link signals to telemetry receivers and associated
electronics. Telemetry transmitters can also be evaluated on this station, check output
power, VSWR, modulation index, quality of complex modulation characteristics and
power consumption. Receivers sensitivity, spurious signals, bit error rate and effects of
noise on the link performance.

4. Assembly Station: The purpose of the assembly stations to provide a clean area for the
high reliability assembly of RF components, subsystems, and systems. Capability is
provided for re-work and repair of various RF assemblies.

5. Advanced Modulation Test Station: The advanced modulation test station is used during
the design, test and evaluation of satellite communications subsystem components. It
provides the test signals, complex modulation protocols and measurement instruments
to evaluate circuit functions, performance limitations and problem areas.

6. Millimeter Wave Test Station: The purpose of the Millimeter Wave test station is to
provide the instrumentation resources to aid in the design and test of RF subsystems
used on satellite communications, data, and crosslink systems.

. 7. Baseband Test Station: The purpose of this test station is to provide the design engineer
and technician the necessary test and analysis instrumentation required during the
development of small signal analog and RF circuitry, subsystems; including digital
circuitry used in satellite payloads.

8. Oscillator, Clock Test Station: The purpose of this test station is to provide the proper
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test instrumentation to interrogate and diagnose the critical parameters of satellite
precision oscillators and reference clocks. A complete and comprehensive array of
state-of-the-art signal generations, frequency counting and recording apparatus is used

- to determine the long, short term frequency stability and purity characteristics of a

10.

11.

12.

variety of satellite signal sources.

Wet Laboratory: The purpose of this laboratory is to provide the capability of quick-
reaction fabrication of printed circuitry for initial design and test of spacecraft
electronics. The laboratory provides a capability of producing custom printed circuit
boards without customary delays found in commercial PCB houses.

Machine/Model Shop: The purpose of the machine shop is to serve as a model shop
for quick reaction fabrication of test fixtures, special tooling, modules, housing,
chassis and other mechanical structures in support of the RF Development Laboratory
activities.

Transponder Test Station: The purpose of the transponder test sustain is to provide
a “turn key” fully integrated array of state of the art equipment for testing SGLS,
TDRRS, and deep space STDN transponders. The test system provides the control and
necessary precision of test signals to verify compliance of these telemetry systems to
the stringent system specifications.

Microelectronics Clean Room/Hybrid Microelectronics Laboratory: The
microelectronics clean room is a total facility for small scale assembly, validation and
test of RF Hybrid Circuits. The movement of RF circuits to higher frequency solid state
MIC/MMIC/VHSIC is forcing a requirement on to RF system developers: Build your
circuits in a breadboard configuration the same way you would build a final
configuration with the caveat that maximum production is not required. The clean room
facility, tools and equipment, allows the RF designers to validate the CAE solutions in
a low rate build, quality environment.

B. Facility/Equipment Description

The following paragraphs contain a description of the facilities and equipment:

1.

Command Receiver Test Station is housed in a three-bay rack with a thermal vacuum
chamber in close proximity. The rack provides power, cooling and precision reference
signals to the sweep generators, frequency counters and other equipment requiring a
stable reference signal. Mechanical refrigeration provides the necessary cooling in
concert with electrical heaters to simulate space environmental conditions in the vacuum
chamber.

CAE/CAD Area contains two computers with auxiliary backup memory are provided,
including a plotter for generation of artwork for printed circuit boards, engineering
mechanical and schematic drawings.

. Telemetry Link Simulations Station includes test instrumentation, recorders, power

supplies and cabling associated piece part components are contained in a three-bay rack
in the Telemetry Link Simulation Station. The rack provides the necessary AD/DC
power and cooling this equipment.

.. Assembly Station includes two laminar flow assembly benches are equipped with

static-free soldering stations, high-power microscopes, magnifying lamps, high-speed
drills and an array of high quality hand tools. Additionally, various types of chemicals,
solders, resins, solvents and other typical laboratory supplies are readily accessible to
the assembly/test technicians.
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Advanced Modulation Test Station includes the test equipment is racked and stacked
such that the engineer and test technician has easy access to all controls and monitors
during equipment test and checkout. A vacuum chamber including thermal control,

. resides adjacent to the integrated test equipment. Automatic recorders and plotters are

10.

11.

12.

computer controlled to record critical performance parameters. Signal generation
measurement instruments and recording devices are contained in three standard relay
racks together with mobile supporting instrumentation for the Millimeter Wave Test
Station. The racked equipment is inherently modular allowing easy transfer of
generators and monitors covering widely varying frequencies. Baseband Test Station
test equipment is housed in a three-bay rack providing the necessary AC and DC power
plus cooling of the test instrumentation.

Millimeter Wave Test Station includes the signal generation measurement instruments
and recording devices are contained in three standard relay racks together with mobile
supporting instrumentation. The racked equipment is inherently modular allowing easy
transfer of generators and monitors covering widely varying frequencies.

Baseband Test Station includes the test equipment is housed in a three-bay rack which
provides the necessary AC and DC power plus cooling of the test instrumentation.

Oscillator, Clock Test Station includes three-bay equipment rack houses all required test
equipment for the Oscillator, Clock Test Station and provision for receiving a high-
stability Cesium Beam standard reference signal. A thermal vacuum chamber is in close
proximity to provide space-like environments for satellite hardware. Computer control
of tests is afforded to eliminate human error during critical phases of measurements.

Wet Laboratory is contained in a 14'x17' room equipped with air filtration, fume
hoods, hot and cold water, de-ionized water and other apparatus required during the
fabrication of printed circuit boards.

Machine/Model Shop is located in a 14'x14' square room adjacent to the R&D
Development Laboratory Test Stations.

Transponder Test Station includes he test instruments are racked and stacked in a three
bay equipment rack that provides the AC and DC voltages for instrumentation and
telemetry packages under test.

Microelectronics Clean Room/Hybrid Microelectronics Laboratory is housed in a 21 ft.
x 12 ft. room with an adjacent 14 ft. x 8 ft. office area. The microelectronics laboratory
consists of a small, Class 100 area having a design air flow of 22 to 28 CFM/sq. ft.;
verified by flow hood measurements. Non-aspiration of ceiling air distribution system
is determined by the use of two Climate Particle Counter. The hybrid microelectronics
laboratory is used during the design, fabrication, assembly, test and evaluation of
satellite electronics equipment. During these operations personnel wear static-free
gowns, wrist straps , hats and boots (as required) to preclude initiating static build-up
on components and assemblies. The facility provides clan air meeting Class 10,000
requirements. -Total design air flow of 12 to 18 CFM/sq. ft. to the room is verified by
flow hood measurements. The lighting level of the laboratory is 70 ft. candles, 3 ft
above the finished floor. The air conditioning system is designed to maintain the
following conditions:

+ 68 degrees F, dB +/- 2 degrees F
* 50%RH +/-5%
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C. Support Equipment and Special Test Equipment (SE/STE)

In the Command Receiver Test Station the Special Test Equipment is a Slack Associates
Thermal Vacuum Chamber. Commercial Off-The-Shelf (COTS) software programs for the

CAE/CAD facility is listed below:

+ AutoCad- A software package especially designed for creating mechanical
engineering drawings and design of packages, fixtures and special structures,
3-D drawings, parts lists, etc.

» EEsof - A comprehensive analytical design software package for circuit
simulation, modeling, synthesis, network building, diagnostics, microwave
circuit design, transmission line analysis and numerous other modeling
capabilities.

For the Telemetry Link Simulation Station, the Support Equipment/Special Test Equipment is a
Slack Associates Thermal-Vacuum Chamber. The Cesium beam standard and distribution amplifier
produces and feeds a highly stable, pure reference frequency (5 MHz) to all instrumentation in test .
racks in the RF Development Laboratory. For the Millimeter Wave Test Station there are assorted
piece parts consisting of microwave mixers, couplers, isolators and circulators wave guide to coax
adapters and other special components designed for specific frequency bands. In the Baseband
Test Station the Special Test Equipment is a Kernco Thermal Vacuum Chamber. For the Oscillator,
Clock Test Station the Special Test Equipments are Slack Associates Thermal Vacuum Chamber
and Kemco Thermal Vacuum Station. Support equipment for the Wet Laboratory includes: various
storage cabinets for supplies, storage cabinets for flammable and toxic substances, storage
containers for contaminated material, first aid kit, eye wash, eye protection devices, alarm system
for contaminated air, and fire extinguisher.

D. Facility/Equipment Value

The following lists are replacement costs of test equipment included for each individual
laboratory station. Additional costs have been added under a miscellaneous category to account for
equipment not shown on the inventory listing (e.g., work benches, tools, supplies, small hand
tools (electric), soldering irons, miscellaneous materials, chemicals, supplies) used in the research

and development environment.
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Facility/Equipment Name Facility/Equipment Value  ($
RF Development Laboratory 000)
Command Receiver Test Station 329
CAE/CAD 24
TLM Link Simulation Station 225
Microelectronics Laboratory 234
Assembly Station 4
Advanced Modulation Test Station 383
Millimeter Wave Test Station 134
Oscillator/Clock Test Station 527
Baseband Test Station 162
Wet Laboratory 13
Machine shop 5
Transponder Test Station 129
Required Resources in other locations 137
Special Software: EEsof 100
Miscellaneous Laboratory Tools, Materials 50
TOTAL 2456

The following tables show the breakout of equipment for each station and facility making up

the RF Development Laboratory. The costs are included above.

Command Receiv tati Value ($ 000)
HP54501A Digitizing Oscilloscope 5
HP9826 Computer Controller 2
HP8970A Noise Figure Meter 11
HP437B Power Meter 5
HP3478A Multimeter 11
HP5343A Microwave Frequency Counter 8
HP8112A Pulse Generator 6
TEK485 Oscilloscope 4
TEKPS503A Dual Power Supply 2
HP6266B DC Power Supply 2
HP5930A Digital Clock 3
HP8672A Synthesized Signal Generator 39
DSI7191 Bit Error Test Set 7
HP8566B Spectrum Analyzer 57
HP8663A Synthesized Signal Generator 47
Slack Assoc. Thermal Vacuum Chamber 120
SUBTOTAL 329
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CAE/CAD Value 000
Two - 1Q 486 Computer 3
Mitsubishi Diamond Scan Monitor .8
Bernoulli 10+10 Meg Memory .9
Hewlett-Packard Draft Master li Plotter 3
Sysdyner Monitor .6
Bernoulli 20x20 Meg Memory 1
AutoCad 5
EEsof 100
EEsof Upgrade (annual) 10
SUBTOTAL ' 124.3
Telemetry Li im i Stati Va 0
HP 5345A Electronic Counter 5.5
HP 5355A Automatic Frequency Converter : 1
HP 5345A Electronic Counter (2nd) 5.5
HP 5358 Measurement Storage 4
HP 6266B DC Power Supply 3
HP 8660C Synthesized Signal Generator 12
HP 8662A Signal Generator 6.6
HP 8566B Spectrum Analyzer 60
Scientific Atlanta Model 931- 1A Telemetry Receiver : 4
Aydin Model 335 PCM Bit Synchronizer 3
Slack Associates Thermal-Vacuum Chamber 120
SUBTOTAL 224.6
Assem Station Vailu 000
Microvoid IIC Laminar Flow Bench 1.5
Weller Model EC 2000 Solder Station 4
Bausch & Lomb Microscope ' 9
Fiberlight Model 190 F/O Illuminator .2
Servo Hi-Speed Dirill .3
Pace MBT Solder Sucker Station .3
SUBTOTAL 3.6
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lati Test Station Value __($ 000)

HP11793A Microwave Converter 4
HP8902A Measuring Receiver 23
HP7470A Plotter 4
HP8757C Scalar Network Analyzer 14
HP83620A Synthesized Sweeper 40
HP3436A Digital Multimeter 6
HP6024A DC Power Supply 3
HP8116A Function Generator 4
HP837528 Synthesized Sweeper 32
HP8642al Generator 31.5
HP8673B Synthesized Generator 45
HP6266B DC Power Supply
HPB8970A Noise Figure Meters 11
HP6218A Power Supply 2
HP6205C Dual Power Supply .8
HP6002A DC Power Supply .8
HP5343A Microwave Frequency Counter 7
HP1726A Oscilloscope 7
HP3478A Multimeter 1
HP438A Power Meter 5
HP8566B Spectrum Analyzer 60
SAI1273 Thermal Vacuum Chamber & Roughing Pump 11
HP4191A RF Impedance Analyzer 17
HP5061A Cesium Beam Standard 50
HP5087A Distribution Amplifier 2
SUBTOTAL 383.1

v Millimeter Wave Test Station Value 000
HUGHE'S Millimeter-wave Synthesized RF Module 19
HUGHE'S Millimeter-wave Synthesizer 21
HP8660C Synthesized Signal Generator 14
HP6266 DC Power Supply 1.5
HP1630D Logic Analyzer 13
HP8112A Pulse Generator 6
HP3478A Multimeter 11
HPB633A System DC Power Supply 1.5
HP5340A Frequency Counter 9
HP1722A Oscilloscope 7
HP8640B Signal Generator 11
HP6024A DC Power Supply 2
Boonton 4200 RF Micro Wattmeter 2
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HP5087A Distribution Amplifier 2
HP7550A Graphics Plotter 4
Miscellaneous Support Equipment 10
SUBTOTAL 134.0
Baseband Test Station Value Q
HP8566B Spectrum Analyzer 58
HP6266B DC Power Supply 1.5
HP6034B System Power Supply 1.5
HP6237B Triple Output Power Supply 4
HP3478A Muiltimeter 11
HP438A Power Meter 5
HP8672A Synthesized Signal Generator 39
HP8640B Signal Generator 11
Wavetek Model 148A AM/FM/PM Signal Generator 4
HP428BR Clip-on Milliammeter 2
Kernco Thermal Vacuum Chamber 25
SUBTOTAL 162.0
Oscillator, Clock Test Station Value 000
HP8970A Noise Figure Meter 11
HP54118A Trigger 1.5
HP54121A Four Channel Test Set 20
HP54100A Digitizing Oscilloscope | 13
HP54120B Digitizing Oscilloscope Mainframe 10
HPB8980A Vector Analyzer 12
HPS5340A Frequency Counter 9
HP8566B Spectrum Analyzer 60
HP436A Power Meter 5
HP8091A Rate Generator 5
HP3478A Multimeter 1
HP6205C Dual DC Power Supply 2
HP8112A Pulse Generator 5.6
HP1726A Time Interval Oscilloscope 10
HP6273A DC Power Supply 2
HP8018A Serial Data Generator 5.6
Tau-Tron Model PTS-107 Digital Trans Test Set 3
HP8663A Synthesized Signal Generator 48
HP3047A Phase Noise Test System 150
Slack Associates Thermal Vacuum Chamber 120
HP436A Power Meter 5
HP85 Computer Controller .9
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HP9836 Computer 2
Sigma Systems Themal Chamber 2
Kernco Thermal-Vacuum Station 25
SUBTOTAL 528.6
Machine Shop _Value ($ 000)
Delta twin grinder, 7" .1
Deita Sander .2
Deita Bandsaw 4
Dremel Disk/Belt Sander .2
Southbend 48" lathe 3
Clausing 1670 Floor Drilt Press .6
DuMone High-Speed Bench Drill 4
Assorted Storage Cabinets 4
SUBTOTAL 5.3
Wet Laboratory Value 000
UARC N750 Printer 1.6
Photo Resist Spinner .8
General Signal Stabil-Therm Oven 1
Chemical Fume Hood 1
Barnstead Nanopure Water Filter 1
Fisher isotemp Oven Model 176 2
Light Table .08
OHAUS Precision Scale .3
Baron Blakesley Etching Tank 2
Hotpack Vacuum Oven 2
SE-Cur-all Safety Cabinet 4
SUBTOTAL 12.18
Tran r Test Stati Val 0
TEK2445B Oscilloscope 4
Aydin Model 335 PCM Bit Synchronizer 3.6
HP436A Power Meter 5
Aydin Model 8528 Bert 4
HP3325B Synth. Function Generator 4.6
Loral Timing Distribution 3
Loral DBS430 Digital Bit Synchremeer 2
HP5335A Universal Counter 4
HP54501A Digitizing Oscilloscope 10
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HP70000 Spectrum Analyzer 50
Microdyne Model 1400-MR TLM Receiver 4
HP6038A Sys Power Supply 4
BALL EFRATOM Rubidium Frequency Standard 8
HP5386A Frequency Counter 3
Loral Conic TLM Receiver/Transmitter 1.5
Loral Receiver/Transmitter Bremont Panel .4
HP8660D Synth. Signal Generator 14
Scientific Atlanta 930 TLM Receiver 4
SUBTOTAL 129.1
Microelectronics/Hybrid Laboratory Value 000
Clean Room, N/A 100
Epoxy Die Bonder, SA220 8.5
Miscellaneous Coilets, N/A 3
Eutectic Die Bonder, K&S648-3 14
Hot Gas Heat Bonder, Laurier HG730 12.5
Laboratory Die Bonder, Ewald 778A/782 7.5
Gold Ball Wire Bonds, Hybond 522A 1
AU/AL Stitch Wire Bonder, Kulich & Soffa 4123 12
Microscope, B&L 3, 4, 5 2
Microscope, B&L 7 1.5
Microscope, Nikon OPTIPHOT 2.5
Curve Trace, TEK 577 7
Impedance Analyzer, HP4191A 11.5
Antistatic Equipment, T & B Work Guard B .9
Probe Station, R & R 260, 221, 222, 330 6.5
Drill Press, Servo 7000 1
SAW, K& S 775 1
Etch Room Equipment, Headway Resist Spinner 2
Printer, NUARC N750 1.6
Oven, STABIL Therm 1.7
Oven, Fisher Model 176 3
Oven, Hot Pack Vacuum 2
Cleaning Tank, American Beauty DL50 1
Degreaser, B/B MLR-120 1.8
Stir Plate, Thermolyne 13000 .6
Water Purifier, S/B Nanopurl 1
Packages, As required 1
Substrates, Aluminc 1.5
Substrates, Saphire 2
Substrates, Quartz 2.5
Substrates, Garnet 3
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Substrates, Fused Silica 1
Resistors, Thin/Thick Film 2
Capacitors, Thin/Thick Film 1
Inductors, Thin/Thick Film .6
Semiconductors, Thin/Thick Film 1.5
CAE, Macintosh 4
Plotter, Laser writer 8
Plotter, HP 7508 2
Plotter, HP Draftmaster 3.6
SUBTOTAL 240.8
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13 Spacecraft Assembly and Test Facility
A. Facility/Equipment Purpose

The spacecraft assembly and test facility provides a central location for all auxiliary machinery
and equipment used to support spacecraft, subsystem, and component environmental testing and
assembly.

B. Facility/Equipment Description

The -assembly and test facility (See Figure 13-1) consists of a comprehensive laboratory
. complex housing a high bay (40 feet high ceiling) assembly area, a secure assembly area (SCIF),
support facilities, storage area, lifting equipment, fabrication machinery, and ground transportation
equipment. This facility houses all of the following environmental test facilities: random vibration
test facility, thermal vacuum test facility, optical alignment facility acoustic reverberation chamber
test facility, modal survey test facility, static loads test facility. These facilities are described in
detail in other sections of this report. In addition this facility houses Mechanical Aerospace Ground
Equipment (MAGE) and Electrical Aerospace Ground Equipment (EAGE), as well as the
propulsion test facility and the NCST Anechoic chamber. Also associated with this facility is a
large assortment of ground vehicles.

The major elements of the facility are described as follows:

1. Assembly Area - The facility serves as the fabrication and assembly area for spacecraft
and other flight hardware. This requires a clean, level, well lit, unobstructed, isolated
area with conditioned, humidified air. Assembled components are carefully checked
against engineering drawings and process specifications to ensure that the completed
hardware is as designed. The area is utilized for three major assembly types: structural
assembly, wire harness assembly, and electrical aerospace ground equipment checkout
and debug. The assembly area contains several lifting cranes to maneuver heavy loads.
The largest of these cranes is a dual hook, 40 ton, traveling bridge crane, spanning a 60
feet wide 120 feet long high bay area. A second crane is a dual hook, 20 ton , traveling
crane spanning another high bay 60 feet wide and 88 feet long. Both of these high bay
cranes have remote RF transmitter controls. All of these cranes are used for moving
‘heavy payloads including flight hardware. All cranes undergo annual certification and
daily use inspections.

2. Secure Assembly Area - A new secure payload area contains a high bay (SCIF). All test
areas are isolated by large access doors to control environment and minimize contamination.

3-65 Enclosure (3)



BRAC-95 SCENARIO DEVELOPMENT DATA CALL
Enclosure (3) - GAINING BASE QUESTIONS

Figure 13-1 Payload Processing Facility

3. EAGE Area - The EAGE is assembled, tested, and debugged in the assembly and test
facility. The EAGE unit is a total spacecraft electrical system tester tailored for a specific
Spacecraft, but usable with other spacecraft. EAGE is used in all the following tests:
Initial Integration, Baseline room temperature tests, Environmental tests including
Thermal, Vibration, Pyroshock and Acoustic Vibration. As such, it provides all the
electrical, IR, attitude simulation, command excitation, and measures all the physical
response to the internal and external excitations. In conjunction with all the other
environmental equipment in A59, it provides the missing link in total system testing.
The following list of equipment comprises the present EAGE:

Equipment Name Mode! Number
RF power meter HP436A
RF Receiver SA903
Spectrum analyzer HP141T (with plugins)
RF down converter Custom
Bit Synchronizer MON 335
Frame Synchronizer MON 440
Frame Demultiplexer Custom
RF power divider Custom
Blower KP877A
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Power Controlier (4) Pulizzi 202

RF Command Generator NRL custom
Ranging Unit NRL Custom

OBS NRL custom

OBS power supply Lambda/mnemonics

Main Computer

Bit Error Rate tester

Microvax Il (see Specification for configuration)
DSI7192 '

Terminals (3)

Ann Arbor 210595

ACS Computer PDP 11/83
Attitude Sensor simulator Custom NRL

TTL transiator Custom NRL
Oscilloscope TEK R7963
Separation Switch Simulator Custom Mnemonics
RCS valve Simulator Custom NRL

BPU Custom Mnemonics
CTRUS Custom Telenetics
AMIA Custom Analytyx
Multi-programmer HP6942a (with Plugins)
Extender HPB943A (with Plugins)
Line printer Dataproducts B60Q

Equipment racks (6)

Custom Equipment to (specially configured to tolerate
multiple move configurations - forklift and crane - and
special I/O panels.)

4. Transportation Equipment - In order to effect orderly transporting of payloads and
hardware to other locations throughout the United States, including launch sites in
Florida and California, the facility employs a fleet of vehicles ranging from forklifts to
load payloads onto trucks through a Kenworth tractor trailer. These vehicles are
extremely important in being able to meet scheduies and deadlines for both processing
and shipping of hardware.

5. Mechanical Aerospace Ground Equipment (MAGE) - Movement of spacecraft during
assembly requires a large collection of handling dollies, fixtures and lifting slings. This
equipment is essential during assembly to allow access to all sides of the hardware.

C. Support Equipment and Special Test Equipment (SE/STE)

The spacecraft assembly and test facility has a large array of support equipment and special test
equipment used to support the myriad of tasks that occur at the facility. The SE includes a special
six foot thick, 40 feet by 40 feet concrete reaction floor for conducting static load tests, air
conditioning and humidity control, chilled water outlets, and extensive power distributing and
electrical common ground for system equipment and ordnance.

Additional SE includes f6oTs sed to build, modify and assemble the piece parts of a spacecraft
and its associated ground handling equipment. Included are such items as hand tools, tool boxes
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(~24), pneumatic dry blaster, welding equipment, lathes, band saws, mills, drill presses, hand
drills, compression riveter, pedestal grinder, plate saw, calibration weights, scales, hydro-sets (up
to 20 Tons), hydraulic lift tables, pallet jacks, miscellaneous rigging, punches, shears, hand
operated brakes and presses, rivet pullers, and honeycomb panel fastener specialized tooling.

The mechanical aerospace ground equipment (MAGE) is used for the handling and protection
of the spacecraft during the build, integration, test, and launch processing activities. Included are
the following items: a 15 Ton assembly dolly with three degrees of freedom, air barges for moving
the dolly, and transportation containers for shipping spacecraft and hardware. In addition to the
main equipment listed above, the EAGE requires a power distribution and protection unit capable
of handling and distributing a minimum of 30 KVA which is currently supplied by a DEC unit.
Also, EAGE requires a suite of cables to connect the EAGE to the Unit under test. These cables are
custom to the ultimate application and utilization.

D. Facility/Equipment Value

Item Manutfacturer Mode| # |Cost$000
Shredder,Compact Fellows Ps50 12
Muiltimeter,Digital Extech Instrume 380198 .12
Multimeter,Digital Extech Instrume 380198 .12
Multimeter, Digital John Fluke Mfg 21 .13
Multimeter,Digital John Fluke Mfg 21 13
Millimeter,Volt-Ohm Simpson Electr 260-8p .2
Beam Scale, Triner 3337 .2
Pallet Truck,Lift Cooper Pt50 .2
Indicator, Thermal Minco 100a .2
Projector,Overhead Apollo 15000 .2
Battery Charger,Heavy Duty Schauer Manufac Fcl600 .22
Band Saw, Delta TI-178 .22
Tachometer,Photo,Contact Combo Extech Instrume Jh461895 .22
Balance,Electronic Ohaus Ct600 .23
Press, Drill Micro Instrumen 9 .24
Power Supply, Transistor Power Design 2015r .25
Monitor,Conductivity Leeds Northrup 4988 .26
Press,Drill Royal .27
Printer LQ570,Impact Epson America LQ-570+ .27
Tester,Continuity Extech Instrume 380301 .3
Tool Grinder, Standrd Elec .3
Machine, Drilling Black & Decker 674 3
Stencil,Machine Ideal Stencil 1 .3
Roller,Bead Eastwood N/A .3
Balance,Electronic Ohaus Ct6000 .3
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Camera, Oscilloscope Dumont N/A .35

Calibrator, Sound Level General Radio 1562a .35

Recorder,Video JVC .355
Balance,Electronic Ohaus Ct200 .359
Monitor, Selector Mb Electronics N151t1 .360
Brake,Bending Diacro 3 .362
Analyzer,Oxygen Ceramatee Om-25ae .365
Modem,Smart Hayes 92205a .369
Stroboscope, Chadwick Helmut 121ar .395
Power Supply Hewlett Packard 6218a .400
Printer 24pin,Dot Matrix Epson America | Lg-570+ .400
Saw Kit,Porta Band Porter-Cable 9728 415
Power Supply,Central Vishay 2110 .435
Converter,Interface Eazy Ic026a .437
Modem 14.4kbps,Fax, Teleport Global Village A800 .438
Freezer,Refrigerat U-Line 65 - .449
Inclinometer,Digital Lucas Sensing Dp60 .450
Shear,Squaring Diacro 4 .465
Printer, Imagewrtier Apple Computer A9mO0305 .466
Drill Press, Delta/Rockwell 15120 471
Phone,Piston B&K Instruments 4220 .475
Power Supply, Power Design 2020 .475
Printer Impact,Dot Matrix C.ltoh Electron 8510 .475
Timebase, Plug In Tektronix 7b50 .475
Calibrator, Trig Tek 401a .495
Conditioner, Signal Wagner Instrume Dfi100 .495
Processor, Module Solomat Mpm4000 .495
Camera, Cctv Balib Qit103a .500
Control, Pneumatic Ling Electronic Pcm100s1 500
Control, System Spect Dynamics 13260a .500
Controller, Display Hewlett Packard 98725a .500
Controller, Display, 3d Hewlett Packard 98720a .500
Camera Body, Nikon N8008 .503
Hacksaw,Power Robbins,Mayers 1 .505
Modem,External Hayes Micro Com 2400 .513
Power Supply, Measurements Gr 2110a .545
Tester, Breakdown Peschel Instru P2 .550
Saw,Table,10/12 Dayton 32994 579
Truck/Lifter,Platform Global .610
Printer,Impact Epson America | Ex1000 .649
Band Saw, Delta 2013 .650
Lens,F1.2 Focal Length Computer H10z0812 .681
Module,Interface Measurement Grp 330 .690
Camera 100,Quicktake Apple Computer M2613 .692
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Gauge Controls,lonization Granviile-Phill 0 .695
Indicator,Digital,Benchtop Wagner Instrume Dfi7000sb .695
Scale,Digital Electra Scale Lc2424 .700
Strobex, Chadwick Helmut 126br .700
Battery Backup,System Trippe Mfg Bc-1200 .705
Battery Backup,System Trippe Mfg Bc-1200 .705
Power Supply,Backup,800watt Data Shield At-800-01a .715
Welder, Potomac Air Gas 901840 727
Airconditioner,Dehumidifier Sears 4275188 .729
Volmeter,Wideband Ballantine 323101 .765
Voltmeter,Wideband Ballantine 3231-01 .765
Conditioner, Strain Gage Measurements Gr 2120a 775
Conditioner, Strain Gog Measurements Gt 2120a 775
Analog Input,Scsi 8 Gw Instruments 8ain .790
Data Instrument,8 Channel Gw Instruments Gwi-8ian .790
Compass, Digital Kvh Industries 314ac .795
Compass, Digital Kvh Industries 314ac .795
Connection, Logical Fifthgeneration Lc01 .795
Controller,Bus leee Gw Instruments 488s .795
Welder, Thermocoup Tigtec Inc 116srl .800
Welder, Heavy Duty Dcc Cpr{ .849
Voltmeter, Ballantine 323l .865
Voltmeter, Rms Ballantine 323I .865
Voltmeter, True Rms Bailantine 323-L .865
Camera, Video NEC T1-23a .875
Timebase, Tektronix (Same 7b35a .925
Monitor, Two Page,Display Radius Inc. Rads-E217d 1.

~ |Power Supply, Chadwick Helmut 10999 1.
Measuring Inst, Inertia inertia 5050 1.
Measuring Inst,lnertia Inertia Dynamic 5050 1.
Power Supply,Uninterrup,1250vo Black Box Corp Bb1250rm 1.
Plotter, Thermal,Graphic Hewlett Packard 2671g 1.
Analyzer, Circuit Contact East - 2225 1.
Indicator, Strain Digital Measurement Grp P-3500 1.
Motor Driver,Dual,Stepper Arrick Robotics Md2c 1.
Plotter,Color Tektronix Inc Hc100 1.1
Control, Welding Aidlin Me-10f 1.1
Crane,Scale Hydroway Scales 84025 1.2
Scale,Portable Toledo 2181 1.2
Indicator,Strain,Portable Measurement Gro P3500 1.2
Counter,Electronic Hewlett Packard 5512a 1.2
Counter,Electronic Hewlett Packard 5512a 1.2
Conditnr Modul,Signal Measurement Gro 2210 1.2
Grinding Mach,Saw Tooth Dumore 8335 1.2
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Monitor,Monochrome Radius Inc. Tpd 1.2
Power Supply,Hydraulic Haskel Engineer 64401b 1.2
Power Supply,Hydraulic Haskel Engineer 64401b 1.2
Control Valve,Flow Jordan Valve Mark 33 1.2
Control Valve,Flow Jordan Valve Mark 33 1.2
Plotter,Graphics,Colorpro,6pen Hewlett Packard 7475a 1.3
Exciter,Calibraton Bruel & Kiaer 4294 1.3
Conditioner,Power Hewlett Packard 2906 1.3
Plotter,Graphics,Colorpro,6pen Hewlett Packard 7475a 1.3
Muitimeter, Digital Fluke 8840a Af 1.3
Transformer, Welding Aidlin Mi-10c 1.4
Counter,Universal Hewlett Packard 5316b 1.4
Multimeter,Voltage Keithley 2000 1.4
Machine, Milling/Drilling Jet Jmd-18 1.4
Camera, Ccd NEC Nc-15 1.4
Counter, Frequency Atec 6c36 1.4
Sawing Machine,Saw Doall C4 1.4
Gauge Control,Vacuum Granville-Philp 307 1.4
Power Supply,D.C. Hewlett Packard 6274b 1.5
Processor, Matrix Solomat Mpm4000 1.5
Machine,Welding Miller Roughneck 1.5
Expander, Hewlett Packard 98568a 1.5
Thermometer Lake Shore Inc 820 1.5
Counter,Electronic Hewlett Packard 5532a 1.5
Wheelweighers, Electronic Msi Msi5300 1.5
Wheelweighers, Eiectronic Msi Msi5300 1.5
Wheelweighers, Electronic Msi Msi5300 1.5
Wheelweighers, Electronic Msi Msi-5300 1.5
Subsystem,Expansion Cubix (L/Ftech) 4980 1.6
Cd-Rom Player,Dual Hitachi Data Sy Tcdr3000 1.6
Printer,Laserjetii Hewlett Packard 33440a 1.7
Data System, Parallel Data Instrument Di-221tc 1.7
Power Supply,Controller Leybold Vacuum 89079 1.7
Camera, Color Ccd NEC Nc15 1.7
Processor, Navigation Digital Marine 800x 1.8
Programmer,Auto Level Spectral Dynami Sdi115a 1.8
Camera, Panasonic 1.9
Camera, Sony Corp Of Am 1.9
Camera,Viewfinder Gbc Ctc3510 1.9
Camera,Viewfinder Gbe Vi-3510 1.9
Camera,Viewfinder Gbe Ctc3510 1.9
Camera,Viewfinder Gbe Ctc3510 1.9
Oscilloscope, Tektronix (Same R7603 1.9
Voltmeter, Bruel Kjaer Inc 2425 1.9
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Calibrator Trig-Tek Inc 345b 2.
Extender,H/P Hewlett Packard 3498a 2.
Brake Machine, Dries Bp031 2,
Monitor, Vibration Ling Electronic Vm100c 2.
Punch, _ |Rotex Punch 18¢ 2.
Video Recorder, Vhs Panasonic Nv8950 2.
Tape Backup,System Bering Industri T-100 2.
Recorder Omega 791e00e02e 2.
Network,Gateway Kinetics Kfps-4 2.
Voltmeter,True Rms Hewlett Packard 3403a 2.1
Copier,Machine |Sharp S§-8100 2.1
Telemicroscope |Measurement Grp 137 2.1
Servo Monitor, Amplitude | Spectral Dynami | Sd105b 2.2
Server,Communications ‘Bridge Comm | cs200 | 2.2
Computer,Terminal 'Graphon Corp | Go-250 | 2.2
Controller, Lake Shore | 33014 | 2.3
Tape Drive,Cartridge ‘Hewlett Packard ; 9144a | 2.3
Multiprogrammer,Extender Hewlett Packard | 6940b 2.4
Controller, Auto {Lake Shore 330 2.4
Electric Filter, Variable |Krohn-Hite 3343 2.5
Power Supply,Dc Current 'Hewlett Packard | 6177c¢c 2.6
Power Supply,Dc System jHewlett Packard 6654a 2.6
Computer,Laptop TCompaq Computer Lte286 2.7
Averager, Ensemble TSpect Dynamics Sd309 2.8
Analyzer, Power iVthaIla Scient 2301! 2.9
Analyzer, Power Valhalla Scient ] 23011 2.9
Dynamics Canon,Structural Quixote 1 630 3.
Receiver,Gps Grahc | Trimble Navigat | 14400-01 | 3.
Converter, Log fSpectral Dynami i Sd1121 T 3.
Oscilliscope, Digitizing __Hewlett Packard _ 54501a | 3.1
Cooling Unit, Amplifier Ling Electronic : A463c T 3.3
System, Calibration Quixote | 611 3.4
Polariscope, Reflection Measurement Grp 31 3.4
Voltmeter,Pvm Hewlett Packard 3456a 3.5
Measurement inst,Inertia _|Inertia Dynamic 200050 3.6
Microphone,Multiflexe \B&K Instruments 226/228 3.6
Square,Optical Hewlett Packard 10777a 3.8
Transceiver, Surface Ocean Technology 3.8
Modem Smart, 2400 Baud,Rspsyste Hayes Micro Com 2400/231aa 4.
Indicator,Digital Measurement Group 632 4.
Bearing Assy, Hydrostatic Team Comp 2918 4.
Voltmeter,Digital Hewlett Packard 3456a 4.4
Recorder, Gould | 2200s 4.2
Camera, Pulse Chadwick 371 4.3
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Computer Pc,Rack Mount Texas Micro Sys 44d-33dx/2 4.4
Controller,Vacuum,Gage Granville Phill 1 4.5
Test Unit,Switch Hewlett Packard 3235a 4.6
Surface Plate, N/Av N/Av 4.8
Disk Drive,130mb Hewlett Packard 7958 4.9
Saw,Electric Doall 2013v 5.

Bearing Assy, Hydrostatic Team Corp 1914 5.1
Bend Fixture,Adjustable Mts Systems Cop 642.10b 5.2
System,Measurement Hewlett Packard 05401 5.7
Trailer,Flatbed Omni 10dd15¢1 6.

Wrench,Torque |Fastorg Bolting 415 6.

Trailer,Flatbed Strick Corp M127a2c 6.2
Muitiplexer, 8-Channel B&K Instruments 2811 6.3
Plotter,Drafting Hewlett Packard 7595b 6.5
Iron Worker,Hydraulic {Scotchman Ind 4014t f 6.5
Monitor, Torque,Angie ‘GSE 215 ] 6.9
Computer,Workstation {Hewlett Packard 98564 } 7.2
Computer,Workstation 'Hewlett Packard 98564 | 7.2
Computer,Rack Mount Cyber Research Vrc38633 7.5
Oscilloscope,350mhz Tektronix Inc Tds460 7.6
Vacuum Oven Baxter Dp-61 7.6
Platform,Work Economy Engineer Hr240 7.8
Plotter E Size,Inkjet Hewlett Packard C1633b 7.8
Plotter,Draftmaster Hewlett Packard 7596a 8.3
Forklift Truck, 6,000)b TAIIis Chaimers Acp-Ps-168 8.7
Analyzer Gas,Quadrupole |Ametek M100f 8.9
Tractor,Warehouse United Tractor G40c 8.9
Counter,Electronic,Digi Mark -Chadwick Helmut 424 9.

Receiver, Telemetry ;‘rAdvanced Telemt 3025 9.4
Hole Scanner, Automatic ‘Magna Ht100 | 9.7
Computer,Rack Mount Industrial Comp 7408-23v | 9.8
Scaffold, Tower Upright L417 10.

Plotter, Vector Calcomp 10449t 10.4
Compressor,Helium Leybold Rw6000 11.1
Computer,Workstation Hewlett Packard 98571x 11.3
Elec Tester, Universal Chatillon & Son Et1100 11.5
Transport, Basic, Tape Sangamo 9101 11.6
Reflectometer,Inferred Gier Dunkle 11.6
Plotter,Draftmaster Hewlett Packard 7596a 11.9
Recorder,Thermal Array Western Graphte Mark 10 11.9
Condition Sys,Strain Rdp Electrosene 600 14.1
Sensor, Temperature Lake Shore Cryo 8085 14.6
Processor, Central Digital Equipment Pdp1105 14.6
Truck Van,Panel Chrysler Corp B-350 15.6
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Computer,Personal Industrial Pdr240 15.8
Chamber Vacuum,Bearing, Test Gnb Corporation Bitc 19.2
Forklift,Electric Hyster E40xI 19.4
Hydra Set,20 Ton Del Mar Avionic E 20.
Crane 12-Ton,Warehouse Kar Krane 12tonazazh 20.
Crane, Warehouse Ewell-Parker Cxdee 20.
Data Acquisitn,Unit Qcm Research 2000 21.2
Optical Compar,Ator Jones Lamson 23.7
Reflectometer, Solar Gier Dunkle Ms251 24,
Truck Van,23,500gvw International H 4600-Lb 24.6
Controlller, Tool Iciii ' Techware System Mc68000 25.
Power Supply,Hydraulic LPegasus N/A 25.
Trailer Drop,35-Ton | Arnes-Welding 204-190-09 25,
Testing Machine Materials 'Chatillon | Lrs50k 26.6
Recorder,Reproducer :Sangamo ;’ 4914 | 288
Trailer,Lowboy 'Arnees-Welding | 204-786-01 29.
Tape Transport,System Sangamo | 4930 | 37.
Test System,Materials Mts { 810 | 56.7
Truck, Tractor Kenworth Truck | K100e 64.7
Crane,2-Hook 15 Ton | Thermal Vac 65.
Crane,2-Hook 15 Ton . Assembly 65.
Crane,2-Hook 15 Ton Test Area 65.
Crane,2-Hook 15 Ton |Secure Area 65.
Lighting, High Intensity | |} 100.
Shipping Container ‘ ‘ 100.
Tooling, Specialized Assembly ‘ 125.
Cranes, Various Capacities (5) | | 1860.
Eage, Hardware i i ' 500.
Total | 2391.098
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14.0 RF Compact Range Facility
A. Facility/Equipment Purpose

The RF Compact Range is used for making antenna pattern and radar cross-section (RCS)
measurements at frequencies from 2 GHz to 110 GHz under simulated far-field conditions where
far-field measurements would be prohibitive in terms of the real estate required for the test range.

B. Facility/Equipment Description

The RF Compact Range contains a Scientific-Atlanta Model 5706M Compact Reflector which
can produce a simulated far-field wavefront over the frequency range from 2 GHz to 110 GHz
when illuminated with a properly designed feed antenna (See Figure 14-1). The result is a quiet-
zone test volume of approximately 7 ft in diameter by 8 ft in length. The Compact Reflector, the
feed antenna, and test tower assembly are housed inside a 20 ft by 20 ft by 40 ft chamber which
has 8 ft wide double doors on each of the 40 ft walls for access to the chamber. Closed-circuit TV
1s used to monitor the unit under test. The walls of the room are lined with microwave absorber
material to reduce reflections to an acceptable level. The back wall is covered with 24-inch
pyramidal-shaped absorber and the side walls, front wall, floor and ceiling are covered with 12-
inch pyramidal-shaped absorbers. Selected areas of the floor have a low-loss dielectric foam
covering the absorber to permit personnel to walk around the test area during test preparation.
Although the absorber is the latest state-of-the-art fire-retardant material, smoke detectors, alarms
and fire-suppression water deluge sprinklers with telescoping heads are an integral part of the
design.

Antennas and models which are to be tested are mounted to a model tower which contains an

Figure 14-1 COMPACT RF Range
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upper elevation-over-azimuth positioner. The model tower is then mounted on a lower azimuth
positioner which sits on a slide allowing the entire tower assembly to be positioned at any point
over the 8 ft length of the quiet zone. A one-ton capacity hoist, track-mounted in the ceiling, is
used to lift heavy test models onto the model tower or the lower azimuth positioner. The model
tower and upper positioner are removed and replaced with a low-reflectivity foam support when
the Compact Range is used for RCS measurements.

Feed antennas for the reflector are available to cover the entire 2 to 110 GHz frequency range;
however, the upper frequency range of the signal sources is limited to 60 GHz at this time.

The reflector, feed horn, and tower assembly are all mounted on a specially aligned concrete
pad to assure accurate phasing of the RF test signal and proper operation of the antenna

positioners.

C. Support Equipment and Special Test Equipment (SE/STE)

The RF Compact Range is instrumented with highly specialized equipment to make antenna
pattern measurements and RCS measurements. This equipment, with the exception of the
microwave sources which are located at the feed antenna, is mounted in consoles located in an
adjacent control room. Currently available instrumentation includes the following:

» Hewlett-Packard 8530 Microwave Receiver with associated microwave sources and
fundamental mixer front-end.

¢ Scientific-Atlanta 1795 Microwave Receiver with Scientific-Atlanta 2180 Microwave
Signal Source with plug-in modules to 60 GHz.

* Scientific-Atlanta 4180 Positioner Controller for 5-axis positioner.
* A Scientific-Atlanta 1580 Analog Pattern Recorder.

* A 486-66 computer system with specialized Flame & Russell RF 959 Antenna Pattern
and RCS Software configured