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C~NTROL SY,STEM 

QUALIFICATIONS ~JJ ASSUMPTIONS FOR MAY. 1973 NRP-STS" STUDY 

.1. The baseline payload program used in the' study reflect~ the 
best current projection~ of overhead collection needs. 

2. Study period: FY1980throughFY1991(consistent with latest 
NASi\. s tudi~s) • 

3. SIGINT payloads aretransitioned to STS (ErR) in FY1981and 
imagery payloads are transition~dto STS (WTR) inFY1983., 

4. All STS-launched imagery payloads are retrieved and refur­
bished, but SIGINT payloads are considered expendable. 

5. A refl.lrbished payload can be retrieved,recycled and 
relaunched in a minimum time of9 months. 

6. Refurbished payloads cost from 50% to 70% of originalatld 
two refurbishments are permitted. 

7. Non-recurring STS adaptation cos ts for payloads to be 
retrieved/r~furbishedare 77% of current SV unit cost; recurring 
costs are 4%/launch (minimum). 

8. Non-recurring STS adaptation costs for payloads not designed 
to be retrieved/refurbished are 50% of currentSV unit cost; 
recurring costs are 4%/launch • 

9. Ref.urbishment costs maintain the production (industry) 
base~ lhere are t:lO cost penalties for lower production rates 
associated with refurbished payloads, and there are no increased 
overhead rates for the. lower-cost payloads. 

10. STS costs arel Iper launch andTUG/OOS costs areD 
per launch. These costs which represent May 1973 NASA est~mates 
it:lclude all required services, hardware, and STS refurbishment 
costs. 

11. Only one STS,f1ight is charged fora 1au~ch/retrieval 
operation. 

· .. ~I~ 

(b)( 1 ) 
(b)(3) 

HANDLE ~·I.~ 

, BYEMAN TOP SECRET 
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Ii. Non-recurring costs for payload growth" or normal improve­
mentsarenot included. 

13.. The S1'S is always available to satisfy projec.teci launch/ 
retrieval requirements. 

14. There are no launch or on-orbit failures. 

15.1 L ----.._--.--_---=---,---,--~I rL-.i<->.d ...... e-----.L.f--'--r ..... ee'"'"----"°i'l ~TS withl lOOp. or 
SDS . payloads, and I J r1de free with imagery payloads. 

. i 

(b)( 1 ) 
(b)(3) 

HANDLE VI._ 

TOP SE£REl 
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CONTROL SYSTEM 
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NRP LAUNCH PROJECTION FOR FY1980-FY199l 

BASELINE 
PROGRAM 

HEXAGON (2/yr) 

GAMBTT(2/yr) 

v 

TOTAL 

OPTION '1 • 

HEXAGON(3/yr) " 

TOTAL 

80 

2 

2 

:! 81 82 83 
" 

2 2 2 

2 2 2 

~_----.=------.......--..-,~_GAMBI T HEXAGONi"---__ -

HANDLE VIA BYEfi' I 

84 85 86 87' 8'8 

2 2 2 2 2 

2 2 2 2 2 

fft.'p~~~n I=T r.nNTROlSYSTEM 
Approved for Release: 2017/02/22 C05099101 

,,89 

2 

2 

90 91, 

2 2 

2 2 " 

IlANDlE VIA BYEMAN 

Total 

24 ' 

24 

,," COfn'ROL SYSTEM 

(b)( 1 ) 
(b)(3) 



I 
I 
I 
! . 

! 
1· 
i 

~ ". , 

RMDlE YlA 
COHTROl SYSTEM 

• i fIn C?~~~!p' 
Approved for Release: 2017/02/22 COS0991 01 

• .....,,, \;;'l:;uJ'~:b ~ 

HANDLE ViA B'ltM~\N 
CONTROL SlSlEM 

. SELECTED CASES FOR .cOST ANALYSIS 

CASE I 

Approximates normaltr~nsition to STS. 

- ETR: FYBI 
- WTR:, FY83 

CASE II 

CASE I with TUG/OOS replacing Agenas& Transtages. 

- TUG/OOS are retrieved, refurbished & reused. 
-I 1 payloads are not ret~i~ved. 

CASE III 

Approximates 12 yearS of normal steady-sta.te ope~ations. 

- No RDT&E costs are included. 
- S TSused for all payloads. 

All ima.gery sat'ellites are retrieved, refurbished and 
~eused. 

Standard upper stages are used for 1 I' 
payloads. "---------------

CASE IV 

CASE III with TUG/OOS 'replacing Agenas & Transtages. 

-TUG/OOS are retrieved, refurbished and reused. 
~ Ipayloads are not retrieved. 

Approved for Release: 2017/02/22 COS0991 01 
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CASE V 

CAS.E I~I with TUG/OOS replc;cing Agenas & Transtages •. 

- Both TUG/OOS andl 
are retrieved, re~f~u-r~b~i~s~h~e-d~a-n~d~r-e-u-s-e~.d~.------~ 

HANDlEYJA BYEMAt~ 
. CONTRUl SYSTEM 

Approved for Release: 2017/02/22 COS0991 01 

. I 

(b)( 1 ) 
(b)(3) 



BASELINE 
PROGRAM 

HEXAGON (2/yr) 

GAMBIT 

OPTION 1 

HEXAGON (3/ yr) 

-·---·--··------.--.. -Approved for Release: 2017/02/22 C05099101 

TO,P · SECRET 
PRaJ,ECTION OF NRP ~SATELLlTEPURCHASES & REFURBISHMENTS 

CASES I & II 

NEWl! REFURBISllED 

12(6) 12 

12(6) 12 

18(9) 18 

CASES III & IV 

NEW REFURBISHED 

8 16 

8 16 

12 24 

CASE V 

NEW REFURBISHED 

8 

8 

12 

16 

16 

24 

RANDLE VIA BYEMAN 
CONTROL SYSTEM 

TOTAl.. OPERATIO 

24 

24' 

36 

1/ The numbers in parentheses are those new payloads launched from SLV' s (i.e .. , prior to 
STS transition). 

(b)( 1 ) 
(b)(3) 

1 . IHEXAGON GAMBIT ,----I __ ~_ 
HANDLE VIA BYEMAN 

CDNTRUL SYSTEM TOP ~E~HET.· 
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NRP-STS LAUNCHES 

POTENTIAJ.. PAYLOAD fllINGS FOR :E'Y 11980-FY 1991 PERIOD 

.·CASE I 

Transition 
ImCigery Refur­

bishment 
Agena/Transtage 

CAS.EII 

'transition 
Imagety Refur­

bishment 
TUG/OOS 

. I I 
.' I I :. 

'CASE III 
i: 
i; 

12 yrSteady-State 
Imagery Refur-

. . I 'bi.shm.e. nt I . 

. A!genalTranstage 
II 

CASE_IV 

12 yr Steady-State 
Imagery Refur­

bishment 
TUG/OOS 

C.A5E VII 

12 yt'Steady-State 
Imagery ~ I 

Refurbishments 

50% RF 70% RF 
BASELINE· OfTION 1 BASELINE OPTION 1 

(2 HEX!YR)· (3 HEXln) (2 H,EX/YR)_(3 HEXIYR 

:vi Ipayloads are assumed to be refurbished 
at the 70% rate only. 

(b)( 1 ) 
(b)(3) 
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NRP -8 TSLAt,mCHES 

POTENTIAL TOTAL SAVINGS FORFY 1980 ... FY 1991 PERIOD 
I I . -

CASEl 

'TransitiOIl 
Imagery Refur­

hishInent 
Agena/Transtage 

CASE II 

Transition 
Imagery Refur­

bishment 
TUG/OOS 

CASE III 

12 yr Steady~State 
Imagery Refur­

bishment 
Agena/Transtage 

CASE .IV 

12 yr Steady-State 
Imagery Refur­

bishment 
TUG/OOS 

CASE VI! 

12 yr Ste -State 
Imagery & 

Refurbishments 

. 50% RF 
BASELINE '.' OPTION 1 

70% RF 
BASELINE' OPTION 1· 

(2REX/YR) (3 HEX/YR) (2HEX!YR) (3REX1YR) 

-171 Ipayloads are assumed to be refurbished (b)( 1 ) 
(b)(3) at the 70% rate only. 

HEXAGON 

mDLE VIA Byq~,~~, 
bi~il~1 

CONTROL Sy'SlHi 
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CONTROL SYSTEM 

SUMMARY OF COST ANALYSIS 

FOR 
, -"", 

GAMBIT, HEXAGON, LI ~ ________ IPROGRAMS 

USING THE 

SPACE TRANSPORTATION SYSTEM 

FY 1980 - FY 1991 

PREPARED BY 

SAFSP-6 

FOR 

NRO ANALYSIS OFFICE 
,) , 

FEBRUARY 1974 

iOP SECRET 
CLASSIFIED B" 8'fEMAN I EXoEMPT liROM 
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HANDLE V.I.A 

BYEMAN 
CONTROL SYSTEM 

ASSUMPTIONS AND QUALIFICATIONS 

·1. All costs are expressE!d in millions ofFY-74 dollars. 

2.' STS launch costs per flight are: Shuttle - C Transtage 
tnin.".iiiod 15-ft expendable -I 1 

3. Costs for normal payload growth and improvements are included. 

4 •. There are no cost, penalties for smaller block buys or lower 
production rates associated with refurbishable vehicles. 

5. STS launched imagery payloads are retrieved and refurbished 
twice. SIGINT payloads are not retrieved. 

6. Launch and retrieval of imagery payloads ~re assumed on each 
STS flight. 

7. Cost of payload refurbishment is 10% of unit production cost. 

8. The STS is always available to satisfy projected launch/retrieval 
requirements and there are no launch failures. 

9. SIGINT satellite life equals design life. Imagery payload 
on-orbit life is limited by expendables. 

10. HEXAGON transition design is min-mod with dualT-IIID/STS 
launch capability and on-orbit operation life of I· I 
FO.til:' vehic Ie buy . .. "" 
11. HEXAGON min-mod cost: Non-recurring is 77% of unit production 

·cost and recurring is 4% of unit production cost. 

12. HEXAGON optimized frr STS (BI0C~Chanf!e design) has six 
. -::ecoverable vehicles,a J~perating life and 

1.8 capable of two or more reuses.· ree vefi1.cle b\lY. 

13. GAMBIT transition design is upr~ter-l sy-stem with dual 
. STS/SLV capability ancl on-orbit operat~of I I 

14. GAMBIT optimized for STS(block change design) hasl 
operating life. . ~---~ 

HANDLE VIA 

BYEMAN " 
CONTROLSVSTEM 

TOP SECRET 
CLASSIFIF.O e" 8'I'EMAN 1 EXEMPT FROM 
C-£NE-AAl'OECL.o.SSJ'F"ICATION SCHEDUL£ OF 
f)CECUTIVE ORDER 11651 e"l",",prloN CAn: 
CQRY saz DECLASSI.FV ON IMP DE T 
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ASSUMPTIONS AND QUALIFICATIONS (CONTINUED) 

HANDLE VIA 

BYEMAN 
CONTROL SYSTEM 

15 • "---I --...---.---;---o--~--.------------.----~.----------c------.,-~-.--.----o-~~_~_------.----.II a t 
ETR.: . Transition design is min-mod with- dual launch capability 
from ETR.· 

16. ·,-=-1 ~~_~ __ ~_~ __ ~in-mod costs:. Non:..recurring is 50% 
of SV/PLunit production cost and recurring is 4% of SV/PL 
unit production cost. 

17. Backup boosters are provided for the first two years of 
STS.transition in the case of imagery vehicles and for one 
launch each in the case of SIGINT vehicles. 
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BYEMAN 
CONTROL SYSTEM 
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COA" S82 DECLASSIFY ON IMP DET 
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CASE I: 

. CASE II: 
i 

, 
CASE III: 

{ 
r 
I 

CASE IV: 
; 
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r 

! 
! 

ETR STS IOC Dec- 79, VAFB STS IOC Dec 1982. 

ETR STS IOC Dec 79, VAFB STS IOC Dec 1985 . 

No STS Operations at VAFB. Imaging Systems 
Launched on SLVs from VAFB. 

All Systems Launched from ETR on STS. 
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(FY 1980 .- FY 1991) 

CASE·I - VAFB IOCDECEMBER 1982* 
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COST 
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DELTA 
COST 

,*Wtth SLV Backup capability. 
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SUMMARY OF SAVINGS (FY 1980 - FY 1991) 

CASE I CASE II 
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- Without Backup Capability 
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