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3, SIGINT payloads are transitioned to STS (ETR) in FY1981 and .
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QUALTFICATIONS AND ASSUMPTIONS FOR MAY 1973 NRP-STS® STUDY

‘1.  The baseline payload program used in the study reflects the

best current projections of overhead collectlon needs.,

2. -Study period: FY1980,through'FYl991.(consistent with latest

~ NASA studies).

imagery-payloads are transitioned to'STS (WTR) in FY1983,

4, All STS- launched imagery payloads are. retrleved and refur=
blshed but SIGINT payloads are. con31dered expendable.

5. A refurblshed payload can be retrleved, recycled and
relaunched in a minimum tlme of. 9 months.

- 6. Refurbished payloads cost from 50% to 7OA of orlglnal and
- two refurbishments are permltted v .

7. Non-recurrlng STS adaptatlon costs for payloads to be
retrieved/refurbished are 77% of current SV unlt cost; recurrlng

‘costs are. AA/launch (mlnlmum)

8. Non- recurrlng STS adaptation costs for payloads not de51gned

. to be retrieved/refurbished are 50% of current SV unlt cost
'recurrlng costs are 4%/launch, '

9. Refurblshment costs malntaln the production (industry)
base. There are no cost penalties for lower production rates

]assoc1ated with refurbished payloads, and there are no 1ncreased
*overhead rates for the lower-cost payloads.

10..»STS costs are per launch. and ‘TUG/00S costs are
per launch. These costs which represent May 1973 NASA estimates
include all requlred serv1ces, hardware, and STS refurblshment

: COStS .

11. Only one STS- fllght is charged for a launch/retrleval' | -
Operatlon. _ N ‘ - (b)(1)

© WANDLE VIR . S . . _ . CONTROL NO__. o o :
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- PAGE 1 ___OF 2 ____ PAGES .

¥ CONTROL SYSTEM

Approved for Release: 2017/02/22 C05099101



4

Approved for Release 2017/02/22 C05099101 . - BY"'EEA‘N

UI U&-vllhl -

~ CONTROL SYSTEW

.'- 12. Non-recurrlng costs for payload growth or normal improve-
- ments are mot included. =
. 1,
S 13, The STS is always avallable to satlsfy prOJected 1aunch/
'retrleval requlrements.' :

14, There are:no_launch or'on-ofbit'failures.

15. LrideAfreegnn STS with\. .\DSP,or. : (b)(1)

. SDS payloads, and | ride free with imagery payloads. (b)(3)

: MANDLEVIA ) P . CONTROL NO,

PAGE OF. 2 PAGES
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NRP_LAUNCH PROJECTION FOR FY1980-FY1991

BASELINE : | | v R RS
PROGRAM |80 §81 |8 |83 8 |85 (86 |87 188 189 (90 |91 _Total

_HEXAGON(Z/yr)' 2] 2  2< ' 2 2 2  2 |2 |22 |2 2‘ 2

GAMBIT(2/yr) 2l 21221212 212|212 1{2}2 - 24

TOTAL

HEXAGON(S/yr)f»"v 31 3 |3 |3 |3 |3 3 | 313 {3131l 3 36

CTOTAL ]- -
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SELECTED CASES FOR COST ANALYSIS t

CASE I
'Approximates'uormal-tran31tlon.to STS. .

- ETR: FY8l . .
- WIR:. FY83

. Imagery satellites launched by STS are retrleved
‘ refurblshed and reused

- Standard upper stages are used for

payloads.
CASE 11 |
’CASE I with TUG/OOS replac1ng Agenas & Transtages.-. ’ .‘, '(bx1)
- TUG/00S are retrleved, refurblshed & reused - 03
- payloads are not retrleved
GASE LT

Approximates 12 years of normal steady-state operations.

« No RDT&E costs are 1nc1uded
- STS used for all payloads.

All imagery satellltes are retrleved, refurblshed and
reused, _

Standard upper stages are used for
payloads.

CASE IV

CASE I1I with TUG/OOS replac1ng Agenas & Transtages.

7'TUGIOOS are retrleve,, refurblshed and reused.
- payloads are not retrieved,

DR B‘fr.?:i’:ﬂ
..~ COHTROL SYSTEM
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CASE V

‘CASE III'with»TUG/OOSfréplqcing Agenas & Transtages. |

- Both TUG/00S and -(Ex;)
are retrleved refurb:.shed and reused ' - (0)(3)

| | WL VR B‘{E%Q
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Approved for Release: 2017/02/22 C05099101



i —— ~Approved for Release 2017/02/22 CO5099101 _

vz BYEMAN

_ | , - CONTROL SYSTEM
PROJECTION OF NRP'SATELLITE PURCHASES & REEURBISHMENTS : o
BASELINE ° S | L - I
PROGRAM CASES I & II CASES IIT & IV CASE V  TOTAL OPERATIO
— o wEwd REFURBISHED ' NEW-  REFURBISHED = NEW REFURBISHED S

HEXAGON(Z/yr) 12(6) 12 8 .. 16 8 16 | o
GAMBIT 12(6) 12 8 16 8 16 2

~ OPTION 1 o o
'HEXAGON(3"/y‘Vr) 18(9) = 18 12 2% 12 24 36

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

mmfvmg‘{ﬁﬂm

CONTROL SYSTEM

HEXAGON GAMBIT ]

o QU ek B
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v
~ .at the 70% rate only.

Transition

. C ASE 11

. Transition
Imagery Refur-

_ TUG/00S -

ANTENOTE B C BAMLR VR B Lt
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' POTENTIAL PAYLOAD

NRPSTSLAUNCHES o

SAVINGS FOR FY 1980-FY 1991 PERIOD

507 RF | - 70% RF

_BASELINE- ~ OPTION 1 BASELINE OPTION I

Imagery Refur-
- bishment
Agena/Transtage -

bishment

[
il

”~cAsE os

l

12 yr Steady-State

Imagery Refur-

| ibishment

-Agena/Transtage

RS

~CASE IV

12 yr Steady-State
Imagery Refur-
' blshmen;

TUG/00S
'CASE v/

12'yffStead'-State

Imagery

Refurbishmentg

s (2 HEX/YR) (3 HEX/YR) (2 HEX/¥R) (3 HEX/¥R

N

péyloadsfare assumed td-be féfurbiShed

HEXAGON

i+ HLE
kN pRYTDN

B

T eVOTTEL
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- NRP- STS LAUNCHES

- POTENTIAL TOTAL SAVINGS FOR FY 1980-FY‘1991ﬂPERIOb_T

- so%®RF - 70%RF
o BASELINE - OPTION 1 -~ BASELINE  OPTION 1.
CASE'T - = (2 HEX/YR) (3 HEX/YR) (2 HEX/YR) (3 HEX/YR)

~ "Transition

. Imagery Refur-
~ ‘bishment .
Agena/Transtage

| CASE II

Transition
Imagery Refur- -
. bishment -
~ TUG/00S

CASE T1I

- 12 yr Steady-State
~ Imagery Refur- ‘
bishment =
Agena/Transtage

CASE IV
12 yr Steady-State
Imagery Refur-

. bishment .
TUG/OOS

R case vi/
} 12;yf'Ste; y-State
" Imagery &
-
- ‘Refurbishmentsg ‘ T

T payloads are'assuﬁed to be'refurbished: (b)(1)
at the 70% rate only. ' - o T _ - (b)3

HEXAGON

munts v BYE Eﬂir
CONTROL SYS1EH
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SUMMARY OF COST ANALYSIS -

FOR

2N

 GAMBIT, HEXAGON, PROGRAMS (b)(1)

USING THE
SPACE TRANSPORTATION SYSTEM

FY 1980 - FY 1991

o~

'PREPARED BY
SAFSP-6
FOR

NRO ANALYSIS OFFICE

Rl

FEBRUARY 1974

CONTROL NO__

_ HANDLE VIA . Co —TBHEG‘R'E-I— COPY_ ____OF __~__ COPIES

. CLASSIFIED BY BYEMAN 1 EXEMPT FACM .
B . L GENERAL DECLASSIFICATION SCHEDULE OF . PAGE OF PAGES
) . EXECUTIVE ORDER 11552 EXEMPTION CATE . :
CONTROL SYSTEM GORY 582 DECLASSIFY ON IMP DET . :
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' ASSUMPTIONS AND QUALIFICATIONS

1. All costs are expressed in millions offFY-7§_d011arsa-

2. 8IS launch costs per flight are: ' Shuttle - Transtage
min-mod 15-ft expendable -| | . '

3. Costs for'normal'payload grawth:and improvements are included.

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

5. S8TS. 1aunched imagery payloads are retrleved and refurblshed
twice. SIGINT payloads are not retrieved.

6. Launch and retrieval of 1magery payloads are assumed on each :
STS flight.

'7.‘ Cost of payload refurbishment is 70% of unit productlon cost

8. TheSIS is always available to satlsfy prOJected 1aunch/retr1eva1 3
requlrements and there are no launch failures.

9. SIGINT satelllte life equals design life. Imagery payldad
on-orbit life is limited by expendables. :

10. HEXAGON transition dasign is minamod‘with dﬁal'T-IIID/STS'
launch capability and on-orbit operation life of
Four vehicle buy. ‘

11. HEXAGON ‘min-mod cost: Non-recurring is 77% of unit productlon
-cost and recurrlng is 4% of unit production cost.

12.,HEXAGON optimized f r STS (Block change de51gn)‘has aix

“recoverable vehicles, a operating life and (b)(1)
is capable of two or more reuses.  Three vehicle buy. . : (b)(3)
13. GAMBIT transition design is uprated system with dual,‘

ZSTS/SLV capablllty and on- orblt operating Iife of\

' 14. GAMBIT Optlmlzed for STS “(block change de31gn) has
operatlng life.

CONTROL NO

. HANDLE V1A | - TOP—SteRH— corv____or - _somies
. Ct.ASS FIFD 8Y BYEMAN 1 E!EMPT FROM
BYEHAN . : = GENERAL DECLASSIFICATION SCHEDULE OF PAGE OF PAGES
" EXECUTIVE ORDER 11652 EXEMPTION CATE

CONTROL SYSTEM . GORY 582 DECLASSIFY ON IMP DET
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ASSUMPTIONS AND QUALTFICATIONS (CONTINUED)

-~ ETR.: Transition design is mln-mod with dual launch: capablllty
from ETR.
16. | min-mod costs: Non-recurring is 50%

of SV/PL unit production cost and recurrlng is 44 of SV/PL
unit productlon 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.

CONTROL NO

HANDLE VIA - —fﬂ'HE'G'R'E—L : ' coPY OF ______COPIES

CLASSIFIED BY BYEMAN 1 EXEMPT FROM N
. GENERAL DECLASSIFICATION SCHEDULE OF . PAGE OF PAGES

EXECUTIVE ORDER 11652 EXEMP IION CATE

CONTROL SYSTEM ) ! . . GORY 5682 DECLASSIFY DN IMP DET
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SITUATIONS CONSIDERED

CASE I:  ETR STS IOC Dec- 79, VAFB STS IOC Dec 1982,
f " _CASE 1II: ETR STS I0C Dec 79, VAFB STS I0C Dec 1985.
; 3 CASE III: No STS Operations at VAFB., Imaging Systems
A - - Launched on SLVs from VAFB. ' o
. . .
7
CASE IV:  All Systems Launched from ETR on STS.
\ : g~

CONTROL NO

HANDLE VIA ) —T-ﬂ'P—S'E'E'R'E-I— . copy OF ' COPIES

- . CLASSIF FD BY BVEMAN 1 EXEMPT FROM ) - - -
. GENERAL DECLASSIFICATION SCMEDULE OF PAGE OF PAGES .
EXECUTIVE ORDER 11652 EXEMPTION CAVE R .
CONTROL SYSTEM ‘ GORY.582 DECLASSIF Y ON IMP DET ‘
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- SAFSP STS TRANSITION COST STUDY SCHEDULES | léu
R PHOTO SYSTEMS - VAFB 10C - DECEMBER 1982 .517779

?_x

. _FY | 79]eo| srl|s82 83",e4~ 85 | 86 | 87 | 88 | 89 901'9r' 92 | 93|
C HEXAGON - | j o | | | |
. .CURRENT PROGRAM BLOCKIVA A Al
- (2/yR) 1 | 24125 28
DEVELOPMENT OF A A . v
~ MIN-MOD STS/SLV | ATP | |
 DESIGN : |

.LAUNCHES (2/YR) | | AU IR R DN B R
BLOCK CHANGE- | | | | | |aa 1 L 1 1 o
FWMJLSIS<QMHHWUTY , N ATP - |

LAUNCHES | | | | | o0 la A oa A

D' .
>
>

—
.
-—
[~-]
w

. GAMBIT R R R R N
 CURRENT PROGRAM‘Av R N B B N A A S R R 1
o (37YR) s | | | &8 ] | o ‘ : ,
. DEVELOPMENTOF.| A a__ | | g
0 STS/SLVY U LATP R
. GAMSBIT | SE T IR I I ) O A
. LAUNCHES (2/YR) | | | | | a—l_ g B Y R VS IR (A
wanvenes ||| ] ae e e

T OP—SECRET/G/H,  Handle Via BYEMAN
MES A G/H - Control System Only
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TSAFQD STS TRANSFHON COST STUDY SCHEDULES
PHOTO SYSTEMS -VAFB_ 10C- DECEMBER 1985

79 | 80| s8I

82

85

1 87

88

92

93 |

/C/c fafyb—f

(2/YR)

DEVELOPMENT OF
MIN-MOD STS/SLV |

DESIGN

. LAUNCHES (2/YR)

BLOCK CHANGE -

B 'FEUH QTS CAPAR|LITY

LAUNCHES

. GAMBIT

~ CURRENT PROGRAM

(3/YR)
' DEVELOPMENT OF

o STS/SUfuggﬁumul
 GAMBIT

 LAUNCHES (2/YR)

o

LAUNCHES

WV A

83 | 84

. BLOCK

V/\i

{>
=D
BPy=3>3
2]

LOCK

2

30

2D

w
@« .
D

69

‘nmg—éEeREJVG/Hﬂ‘ "E!ﬁ.

LIV

8s | 90| o1 |

. A
| ATP]

| -
A
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SAFSP srs TRANSITION COST STUDY SCHEDUL[
a (PHOTO SYSTEMS - ETR) .

92

| rY_ |76 | 77078 | 79| 80| 81 |82 | 83 |84 |85 | 86| &7 | s8
GAMBIT o | | | | |

CURRENT PROGRAM  la | E A
(3IYER) 46 , 50

DEVELOPMENT OF STS/SLV & & -4 g
 UPRATED GAMBIT | ATP T |

c

© LAUNCHES (2/YEAR) - | | | | | |a—t b 1 LAl

o , . D _ ] S N .

. LAUNCHES. | S I I O R B N

HEXAGON

 CURRENT PROGRAM A al o BLOCK 111,\ A BLOCK IV 4
(2/YEAR) |11 i2}% 1813 | 2

DEVELOPMENT OF MIN-MOD © | | | A A | L
STS/SLV DESIGN | AT =

wauncnes eveR) | | || b L | a0 1A

- prock ceange-FuLL sTs capmeILITY| | | 1 | | a4

ok

- LAUNCHES I s

39 | g0

A Al

|

91

JF&PJ“EGR'WG/ HD - QA‘NDLE via BYEMAN

. ) o et o8 s COWNTTDIO
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SAFSP STS TRANSITION COST STUDY
"z-r N ' . . . T
(FY 1980 - FY 1991)

- CASE 1 - VAFB IOC DECEMBER 1982%

- BASELINE . DELTA
SYSTEM COST  COST
HEXAGON
GAMBIT
*With SLV

Backup capability.
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SAFSP STS TRANSITION COST STUDY

SUMMARY OF SAVINGS (FY 1980 - FY 1991) =

CASE I  ~_CASE II CASE IIT. CASE IV -
With SLV Backup Capability
Withéut Backup Capability
(b)(1)
(b)(3)
woevn DYERAN | -
., CHBOLSWER - TOBTSECREL-
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