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APPENDIX H
SERVICING FLIGHT ANALYSIS

Includes

o Shuttle and OTV costs per MSFC data (plus low cost Centaur (r') @ $50M)
o RTS costs per MSFC info

- Reused: $2M per flight

- Expended: $32M per flight
o Two locations/traffic models

- Western Hemisphere/Nominal

- Western and Atlantic/High
Excludes

o Cost of items being transported to GEO anl installed/exchanged/resupplied
- Payload equipment
- Bus subsystem equipment
- Batteries and propellant

o Packaging cost of the above items
MISSION LIFE VS, SERVICING CONSIDERATIONS

Operating Mode Definitions

MODE B Platforms are designed for 8 years life. They are replaced by
another platform for years 9 - 16. They are not serviced on-orbit.

8 year life is considered to be state-of-the-art technology and is
the nominal design point for weight and cost.

Critical items ure dual-redundant.

MODE C Platforms are designed for 16 years life. They are not serviced
on-orbit.
Critical items are triple-redundant.

Extra effort will be required to design and produce components for
16 year lite.
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MODE C'

MODE E

MODE S-1

We have already assessed a weight penalty of +29% over the 8
year life subsystems for the 16 year life subsystems.

Development of batteries that will last for 16 years is an extention
of the state-of-the-art. We are assuming that it can be done -
for a price.

Platforms are designed for 16 years life; however, they are
designed for resupply of propellants and replacement of batteries
at 8 years.

All other subsystem and payload equipment must last for 16 years.
The subsystems have triple redundancy and a +29% weight penalty
as in Mode C. :

Platforms are designed for 16 years life; however, they are
designed for on-orbit servicing of subsystem and payload equip-
ment.

Subsystems and payload equipment are dual-redundant, for highly
critical parts. This provides a 10% weight saving over Mode B.

Subsystems and pavloads are designed with modularity for on-
orbit servicing. This imposes a 25% weight penalty.

The overall weight penalty for Mode E is +12.5% compared to Mode
B.

Platforms are designed with a 3 year supply of propellant. This
must be replaced at intervals no longer than 3 years, or may be
"topped-off" at more frequent intervals if the service vehicle is
not fully loaded.

Batteries are replaced at 8-10 years.

During the mission life, 100% of the payload equipment will be
replaced for updating purposes (assume production cost only).

During the mission life, 52% of the subsystem equipment (and 100%
of batteries) is replaced.

Servicing Flights (Recoverable Mode)

Assumptions and Groundrules

1. Teleoperator transferred by OTV from LEO -~ GEO + LEO on
each servicing flight. OTV and TELEOP always recovered.

2. Teleoperator mass -~ LEO - GEO: 873 kg [M ]

RTS(Up)

- 0 89 1
GEO + LEO: 822 kg [m‘RTS(Dn)]




3. Tare weight for resupplied items and propellant is 20% of
net weight (includes RTS attachments).

4. Packaging for supplies is not returned to LEO.
MODE S$-2 Servicing Flights (Expandable Mode)

Assumptions and Groundrules

1. Teleoperator transferred by OTV from LEO -+ GEO, and
expended after each servicing flight.

2. Teleoperator mass - LEO + GEOQ: 873 kg [M‘RTS(Up)]

3. Tare weight for resupplied items is 20% of net weight (includes
RTS attachments).

4. Packaging for supplies is expended.
5. OTV is expended.

MODE S-3 Servicing Flights (OTV Reusable/RTS Expended)

Assumptions and Groundrules

Teleoperator transferred by OTV from LEO -+ GEO.
Teleoperator expended each flight.

OTYV returned empty to LEO.

Teleoperator mass - LEO + GEO: 873 kg

[ L B - I\ [ —
. . . . .

Tare weight for resupplied items and propellant is 20% of
net weight (includes RTS attachments).

6. Packaging for supplies is not returned to LEO.

SERVICING TRANSPORTATION COST

Includes

o Shuttle
o OTV
o RTS

Excludes

o Costs of equipment and consumables transported to GEO.




Table H-1. Servicing Flight Costs - Mode C' - Mission Set N
(Mode S-1 Reuseble OTV and RTS)

b-H

I B h (q) 1 STG OTV (p) ¥ STG OTV | ) 2 STG OTV
Ground Mated Space Mated Space Muted
Totul No. of No. of No. of
Servicing| Flights Cost ut Flights |Cost at Flights | Cost at
Mass for at 9™ at 80 ™M at 126 ™M
16 Year { 1160 kg per 2474 kg per 13,686 kg| per
ltem Set No. of Mission, per Flight, per Flight, per Flight, ‘
No. No. Platforms kg Flight L] Flight ™ 1 Pli!ht ™ i
3 52aC" 31 20,243 18 702 9 720 2 (252)
7 334C' 19 15,1357 14 546 7 560 2 (252)
16 36rC’ 12 13.3713 12 468 [ 480 1 (126)
17 37pC ] 11,422 10 390 5 400 1 (126)
18 54LC’ 10 11,185 10 390 5 400 1 (126)
22 asec’ 9 12.023 11 429 5 400 1 (126)
24 39¢C' 8 10.710 10 390 5 400 1 (126) {
29 56eC’ 7 10,675 10 390 5 400 1 (126) ]
30 S56vC' ki 11,440 10 380 5 400 1 (126) i
34 40dC" 6 9,256 8 312 4 320 1 (126) ‘
41 410C’ 5 9,710 9 351 4 320 1 (126)
46 42¢C’ s 8,796 8 2 4 320 1 (126) i
47 43nC' 4 9,870 8 351 4 320 1 (126)
51 43nC! 4 8,912 8 312 4 320 1 (126)
59 47jC* 3 7,786 1 273 4 320 1 (126)
60 471C’ 3 8,251 9 as1 q 320 1 (128)
67 48k’ 2 7.1786 7 273 4 320 1 (126)
68 48mC’ 2 7.186 7 273 4 320 1 (128)
Notes: 1. Costs in 1980 dollars for transportation and RTS at $2M reused.
2. Partial fights rounded up to next integer.
3. Each platform serviced once. ;
( ) = Lowest cost
)
|
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Table H-2. Servicing Flight Costs - Mode C' - Mission Set N
(Mode S-2 OTV and RTS Expended)

Totwl
Servicing
Mass for
16 Year
Item Set No. of Mission,
No. No. [Matforms | *& _
3 52aC’ 1n 20,243
1 34 i9 15,387
[ d6rc’ 12 13.3713
17 3pc’ 9 11,422
[t} S4uC* 10 11,185
22 38’ 9 12,023
24 38cC* ] 10,710
29 S6eC’ 7 10,675
30 56vC’ 1 11,440
34 404C’ [ 9.256
41 410C! 1] 9.710
46 42¢C s 8.796
LY 43’ 4 9.470
51 43nC’ 4 8,912
59 47c 2 7.766
60 {anC 2 8,251
67 48K C’ 2 7.786
(1] 48m( 2 7,706
Notes:

{r'y Centeur
Ground Mated

(1) Centmur
Ground Mated

No. of No. of
Flights Cost st Flighta | Cost at
st 94 M st 22 W™
3663 kg per 3663 kg per
per Flight, per Flight,
Flight | ™ | Flight o
6 564 [ 492
S 470 S 410
4 376 4 3z
4 376 4 an
4 376 4 a2
4 316 4 328
3 280 3 246
3 280 3 24¢
L} s 4 318
K 202 3 246
3 282 3 24
3 202 3 24
3 282 3 248
3 n2 3 246
3 202 3 24¢
3 82 3 24¢
3 282 3 246
3 282 3 246

1. Costs in 1990 dollara for transporistion end RTS at $32M expended.

2. Partial flights rounded up to next integer.
3. Each platform serviced once.

« ) =

Lowest cost

H 10TV " (p) 1 S1G OFY
Ground Muted Ground Mated
No. of No. of
Flights | Coat at Flights | Cost et
at 91 M at 9% ™
4873 kg per 5€29 kg per
per Flight, per Rignht,
Flight ™ 1 Fight ™
S 455 4 ase
4 364 3 297
3 m 3 297
3 2713 2 (198)
3 273 2 (198)
3 273 3 7
3 27 2 (190)
3 2713 2 (198)
3 213 2 (198)
2 182 2 19
2 182 2 jt ]
2 192 2 190
2 182 2 198
2 192 2 190
-2 182 2 ise
2 102 2 158
2 2 2 19
2 192 2 198

(n) 1 8TG OFV

e

. . Bpace Mated
No. of No. of
Flights  {Cust at Flights Cost at
at 146 M at 216 ™
9975 kg per [22.338 kg per
per Flight, per Flight,
ight | Fight | @4
2 200 1 (218)
2 20 i €218)
2 e 1 (218)
2 0 1 216
2 a0 1] 216
2 200 1 (218)
2 10 1 216
2 0 1 218
2 280 1 216
 § (148)  § 218
1 (1409) 1 216
1 (148) 1 216
I (140) 1 21s
1 (140) 1 218
1 (140) 1 216
1 140) 1 218
1 (149) 3 216
1 (140) 1 218

| .

“ e e e o
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Table H-3. Servicing Flight Costs - Mode C' - Missi)n Set N
(Mode S-3 OTV Reusable/RTS Expended)
- YT T T T T 7T (@) OTV Reusable | (p) O1V Reusable | (1) 2 STG OTV
(q) OTV Reusable (p) OTV Reusable | ( A4
Ground Mated Space Mated —_Space | o
Totul No. of No. of No. of
Servicing| Flights Cost at Flights {Cost st Flights | Cost st
Mass for at 69 $M at 110 $M at 156 ¢M
16 Year { 2038 kg per 4041 kg per 15,381 kg| per
Item Set No. of Mission, per Flight, per Flight, per Flight,
No. No. |Platforms kg Flight ™ ~_Flight ™ Flight ™
3 52aC’ 31 20,243 i0 690 5 §50 4 (312)
7 33qC* 19 15,357 8 5§52 4 440 1 (158)
i6 36rC' 12 13,3713 7 48) 4 440 1 (156)
17 Inpc 9 11,422 8 414 a 330 1 (156)
i8 54LC’ 10 11,185 6 414 3 330 1 (156)
22 3sfC' 9 12,023 6 414 3 330 1 (158)
24 349¢C’ 8 10,710 6 414 3 330 1 (156)
29 56¢C' 1 10,678 € £14 3 330 1 (156)
30 S6vC' 7 11,440 [ 414 3 330 1 (158)
34 40dC' 6 9,256 5 345 3 330 1 (158)
41 4loC' § 8,710 ) a4s 3 330 1 (156)
16 42¢C 5 8,796 S 345 3 330 1 (158)
47 43nC’ 4 8,870 5 345 3 330 1 (158)
51 40 4 8,912 5 T 3 a3 1 (156)
59 47;C! 2 7.786 4 276 2 220 1 (156)
60 {uc! 2 8,251 4 278 2 220 1 (158)
67 48k’ 2 7.786 4 218 2 220 1 (158)
68 48inC’ 2 7.786 4 276 2 220 1 (156)
Notes: 1. Costs in 1980 dollars for transportation and RTS at $2M reused; $32M expended.
2. Partial flights rounded up to next integer.
3. Each platform serviced once.
( ) = Lowest cost

N
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Table H-4. Servicing Flight Costs - Mode E - Mission Set N

(Mode S-1 Reusable OTV and RTS)

" (q) 1 STG OTV

") 1 76 o1

() 2 STG OTV

Ground Mated Space Mated __Bpace Muted
Total No. of No. of No. of .

Servicing| Flights Cost at Flights |Coet st Flights | Coet st

Mass for at 39 ™ at 80 M at 126 M
16 Ycar | 1169 kg per 2474 kg per 13.686 kg| per

ftem Set No. of Mission, per Flight, per Flight, per Flight,
No. ~_ No. Platfcems | &g Flight ™ | Flight ™| Flight M
5 33ak 19 39,263 M 1,326 16 1,280 7 (882)
11 S5qE 15 37,073 32 1,248 15 1.200 1 (882)
21 3srk 9 33,261 29 i,131 14 1,120 7 (882)
25 I%LE 8 31,298 27 1,053 13 1,040 7 (982)
26 I9pE 8 32,707 28 1,092 14 1,120 ki (982)
3 40cE 6 29,219 25 975 12 960 1 (282)
s 40(E 6 30,37¢ 26 1,014 13 1,040 ? (882)
39 4leE 5 27,808 24 936 12 960 7 (982)
42 41dE 5 26,801 23 897 i1 (880) 7 882
43 41vE $ 28,641 25 97§ 12 960 7 (802)
48 430k 4 29,026 25 975 12 960 7 (502)
§2 43¢E 4 27,940 24 936 12 960 1 (882)
56 44nk 3 20,176 25 975 12 960 1 (882)
58 44hE 3 27,186 24 836 11 (880) 1 882
64 LY)1 2 24,707 22 858 10 (800) 7 882
66 47E 2 25,370 22 858 11 (9880) 1 8a2
70 49kE 2 24,707 22 8358 10 (800) 7 882
72 S0mE 1 22,726 20 (780) 1¢ 800 K 82

¢ ) =

Notes: 1. Costs in 1980 doliars for trunsportation snd RTS at $2M reuscd.

2. Partial flights rounded up to next integer or to 7, whichever is higher.
3. Eoch platform serviced seven times.

Lowest cost
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Table H-5. Servicing Fight Costs - Mode E - Mission Set N
(Mode S-2 OTV and RTS Expended)

T T "7 ] (r) Centaur T Te"y Centaur (fy 10TV (et 1 8TG OTV {(n) 1 871G 0TV

”__A(;mund :lﬁ.eg L (E'_‘f“j“?_ »u.cea 1. Ground Mated Ground u-(«,-a~ af“f.gu_:ieg
Total No. of No. of No. of No. of No. of

servicing] Plights Cosat at Flights [Cost at Flights | Cost at Flighta | Cost at Flighta ] Cost »t

Maus for at [TH ] at 82 ™ at 91 ™ " 9 W at 140 ™
1€ Yosr (3663 kg per 3663 ki per 4873 kg per 5629 kg per 915 kg per

{tem Set No. of Mission, per Flight, per Fiight, per Flight., per Flight, per Flight,

o | Mo |patterss | kg | Fignt ] W ] P e frugm | e | Pugm | s ] rught | W

5 33ak 19 39,263 11 1,634 il 802 8 728 7 (693) 7 960
11 §5qE i5 ar.073 il 1,034 1l 902 8 728 7 {6%3) 7 530
21 38rE ] 33,261 9 446 9 738 % {61 1 693 k] 960
25 %K 8 31,298 ¢ 846 14 738 1 () ? {0 3] 1 S0
k1] 49pti 8 .07 9 1] 9 738 1 (17 1 693 7 Dup
K 401, [ W21 ] 152 ¥ 858 7 (an 1 o 1 Y
35 4011 [ 30,370 9 848 9 738 T (837 7 88 7 1]
3% {1t 3 27,808 8 152 8 658 K (837 1 93 7 9es
°? 41dE 5 26,801 [ 52 B 858 (| (8 ? 693 7 %0
41 41vE 5 28,641 8 752 8 656 7 837 1 693 7 986
44 40k 4 29.026 8 52 8 654 1 (8317 7 693 7 980
LY 43igE 4 27,940 8 752 8 656 7 (637 7 [ 5] 7 o L]
56 44nkE 3 28,176 8 752 8 £56 7 (837 ki 693 7 a6t
58 44hE 3 27.186 8 52 8 656 ? (837) 7 693 7 980
64 L X1 2 24.707 7 658 7 (5T 1 837 7 893 7 980
66 ANE 2 25,3718 1 654 7 (574 7 837 7 693 ki 880
k() 49kt 2 24,707 7 858 7 (514) 7 637 7 £93 ki 906
T2 SOmE 1 22,726 ? €58 1 (5710 1 637 7 693 7 988

Custs in 1980 dollars for trausporiation and RTS st $32M expended.
Z.  Partisl flighte rounded up 1o next integer or to 7, whichever is higher.
3. Each piatform serviced seven times.

Notes:

-1

¢ ) = fowest cost
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Table H-6. Servicing Flight Costs - Mode E - Missijon Set N
(Mode S-3 OTV Reusable/R1'S Expended)

R ——

R MY, il i il oo B o o it o o ol

6-H

I D - T7(q) 0TV Reusable [ (p) OTV Reusable | (1) 2 8TG OTV !
Ground Mated Space Mated Reusable
Totul No. of No. of No. of
Servicing| Flights Cost at Flights |Cost at Flights | Cost at
Muss for at 69 $M at 110 $M at 156 ™M
16 Year | 2038 kg per 4041 kg per 15,381 kg per
Item Set No. of Mission, per Flight, per Flight, per Flight, i
No. No. [Platforms k- Flight ™ Flight ™ Flight ™ |
5 33aE 19 39,¢63 20 1,380 10 1,100 K (1,092) :
11 55q9E 15 37,073 19 1,311 10 1,100 7 (1,092) 4‘
21 38rE 9 33,261 17 1,173 9 (990) 7 1,092 P
25 38bE 8 31,298 16 1,104 8 (880) 7 1,002
26 39pE 8 32,707 16 1,104 8 (880) 7 1,092
a3 40cE 6 29,219 15 1,035 8 (880) 7 1,002
35 40fE 6 30,370 15 1,035 8 (880) 7 1,092
39 41eE 5 27,808 14 966 7 {770) 7 1,092
42 41dE 5 26,801 14 966 7 (770) 7 1,092
43 41vE 5 28,641 14 966 7 (770) 1 1,092
48 430E 4 29,026 15 1,035 7 (770) 7 1,092
52 43qE 4 27,940 14 966 7 (770) 7 1,002 |
56 44nE 3 28,176 14 966 K (770) 7 1,082 !
: 1
58 44hE 3 217,186 14 966 7 (770) 7 1,092 1
64 4TE 2 24,707 13 897 7 (770) 7 1,002 i
66 47IE 2 25,378 13 897 7 (770) 7 1,092
70 49kE 2 24,707 13 897 7 (770) 7 1,082
72 50mE 1 22,726 12 828 7 (770) 7 1,092
Notes: 1. Ccsts in 1980 dollars for transportation and RTS at $2M reused; $32M expended.
2. Partial flights rounded up to next integer or to 7, whichever is higher.
3. Each platform serviced seven times.
( ) = Lowest cost
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Table H-7.

Servicing Flight Costs - Mode C' - Mission Set V
(Mode S-1 Reusable OTV and RTS)

A N C(q) 1 STG OV [ (p) 1 BTG OTV | ® 2s16 01y
Ground Mated __Space Muted __SBpace Mated B
Totul No. of No. of No. of
Scrvicing| Flights Cost at Flights |Cost at Flights | Cost at
Mags for at 19 ™ at 80 ™ st 126 $M
16 Year | 1169 kg per 2474 kg per j3,686 kg | per
ftem Set No. ot Mission, per Flight, per Flight, per Flight,
No. No. Platforms kg Flight ™ Flight ™ _Flight ™
73 60bC’ 34 38,068 33 1,287 16 1,280 3 (378)
75 €2cC! 26 31,753 29 1,131 14 1,120 3 (3178)
78 63dC’ 20 30,996 27 1,053 13 1,040 3 (378)
77 64gcC’ 14 30,260 26 1,014 13 1,040 3 (378)
79 661C' 7 27,154 24 936 11 880 2 (252)
82 69mC' 4 26,149 23 897 11 880 2 (252)
101 61pC' 33 43,144 a7 1,443 18 1,440 4 (504)
126 65nC’ 12 33,117 29 1,131 14 1,120 3 (378)
87 74aC’ 145 95,852 82 3,198 39 3,120 7 (882)
91 78qC!* 87 71,118 61 2,379 29 2,320 6 (756)
100 8s5rC* LX) 51,082 44 1,718 21 1,680 4 (504)
104 88fC’ 29 40,116 as 1,365 17 1,360 3 (378)
110 81eC’ 24 317,070 32 1,248 15 1,200 3 (378)
111 92vC’ 23 38,568 33 1,287 18 1,280 3 (378)
121 940C' 17 36,167 31 1,209 15 1,200 3 (318)
129 96hC’ 12 31,489 27 1,053 13 1,040 3 (378)
137 66jC' 7 25,520 22 858 11 880 2 (252)
142 89k C’ 5 29,553 26 1,014 12 960 3 (378)
Notes: 1. Costs in ‘1—98“0>do;l—urs—(;t_'t;;n:;c;r(uli;n‘:;d_- RL'ES“at $2M reused.

() =

2. Partial flights rounded up to next integer.
3. Each platform serviced once.

Lowest cost

-4 @
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Table H-8.

Servicing Flight Costs - Mode C' -

(Mode S-2 OTV and RTS Expended)

=~ ¢f) Centaur -
Ground Mated

Totnl No. of
sServicing] Plights Cost st
Mass for at 94 ™
16 Year | 3663 kg per
ftem Set No. of Mission, per Flight.
No. No kg Flight ™
73 60L,C’ 34 38,068 11 1,034
5 62cC’ 26 33,753 1v 940
76 634C" 20 30,996 9 846
77 64¢C’ 14 30,260 846
79 661C” ke 27,15¢ 752
62 69mC’ 4 26,149 8 52
191 61pC’ 33 43,144 12 1,128
ron 126 65nC’ 12 33,117 9 846
.L 67 74aC’ 145 95,852 27 2,538
Lol 91 784C’ a7 71.118 20 1,880
100 §6rC’ 47 51,082 14 1.316
104 B81C? 29 40,116 i1 1,034
110 gleC’ 24 37,070 1n 1.034
111 92vC’ 23 38,568 11 1,04
121 940C’ 17 36,167 10 940
129 96HC’ 12 31,489 9 848
137 66iC’ K 25,520 658
142 gkC’ 5 29,552 8 752
Notes i 1’:4”(‘:07515 ln——l—‘.ﬂﬂ; vkc;lul;nr;s f(;r t«r;wp(;r;&tic;
2. Partisl flight rounded up to next integer.
3. Each platform serviced once.
¢ ) = Lowest cost

PP VR

) Ccntnur- -

Grol.md Met_eq

"No. of
Flights

at

3663 kg

per

Flight

11
10
9
9

8
12

9
27
20
14
11
n
11
10

9
7
8

Cost at
42 ™
per
Flight .

-

802
820
738
738
656
656
984
738
2,214
1,640
1.148
902
802
902
820
738
574
656

T and RTS st $32M expended.

10TV ey 1 8TG OTV
) ,Q""‘"ﬁd !a_u_q . _prounvd Mated
No. of No. of
Flignts } Cost st Flights | Cast sl
at 91 ™ at 93 ™
473 kg per 5629 k¢ per
per Flight, per Fiight,
Flight | ™ Flight _ ™
[} 728 7 693
7 637 [ 594
? 637 6 594
7 637 6 594
6 546 H 495
8 546 5 495
9 819 8 792
ki 637 6 5§94
20 1,820 17 1,683
15 1,365 13 1,287
11 1,001 8 891
9 819 8 792
8 28 7 693
8 728 ki 693
8 728 7 693
1 637 6 594
6 546 5 495
6 546 [ 594

- e~ —

Mission Set V

() 1 5TG OTV
 Bpuce Mated

No. of
Flights
at
9975 kg
per

Flight
4 560
4 §60
4 560
3 (420)
3 (420)
3 (420)
- 700
4 560
10 1,400
8 1,120
[ 840
4 560
4 580
4 580
4 560
4 560
3 (420)
3 (420)

at

(m) 2 8

No. of
Flights

IG OTV

Cost ul 1

per
Flight.,

(432)
(432) i
(432)
422 3
432
432
(432)
(432)
(1,080)
(864)
(648)
(432)
(432)
(432)
(432)
(432)
(432)
(432)
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Table H-9. Servicing Flight Costs - Mcde C'

N (¢) OV Reunnble (p) OFV Reusnble
Ground Mated L __4,§!"_'f"‘_’ muil o
‘Totul No. of No. of
Servielng| Flights Cost at Flights Cost ut
Muss for ut 69 $M ut 110 ™M
16 Ycur | 2018 kg per 4041 kg per
em Sel No. of Mission, per Flight, per Flight,
No. No. Platforms kg Flight ™ l Flight | W™
73 60LC' 34 38,068 19 1,311 10 1,100
75 62cC’ 26 33,753 17 1,173 9 990
76 6347 20 30,996 16 1,104 8 880
M 64g¢C! 14 30,260 15 1,035 g 880
79 661C* 7 27,154 14 966 7 770
82 69mC' 4 26,149 13 897 17 770
101 61pC' 33 43,144 22 1,518 11 1,210
126 65nC’ 12 33,117 17 1,173 9 990
87 74uC’ 145 95,852 47 3,243 24 2,640
91 78qC' 87 71,118 35 2,415 18 1,980
100 86rC' 47 51,082 25 1,725 13 1,430
104 88fC* 29 40,116 20 1,380 10 1,100
110 91eC’ 24 37,070 19 1,311 10 1,100
111 92vC’ 23 38,568 19 1,311 10 1,100
121 940C' 17 36,167 18 1,242 9 990
129 96hC' 12 31,489 16 1,104 8 880
137 66jC' 7 25,520 13 897 7 1770
142 99k C' 5 29,553 15 1,035 8 880
Notes Costs in 1980 dollars for trunsportation and RTS at $32M expended.

1.
2. Partial flights rounded up to next integer.
3.

Each platform serviced once.

Lowest cost

~ Mission Set V
(Mode S-3 OTV Reusable/RTS Expended)

(M 2 STG OTV

Reusnbie
- Spuce Mated-. -
No. of
Flights | Cosl ut
at 156 ™
15,381 kg per
per Flight'
Flight ™
3 (468)
3 (458)
2 (312)
2 (312)
2 (312)
2 (312)
3 (468)
3 {(468)
7 (1,092)
5 (780)
4 (824)
3 (468)
3 (468)
3 (468)
3 (468)
2 (312)
2 (312)
2 (312)




Table H-10. Servicing Flight Costs - Mode E - Mission Set V
(Mode S-1 Reusable OTV and RTS)

SRR T TR T TR TR T

TGy 1TSTG TV [ (p) 18TG OTV [ ~(1) 2 STG OTV
Ground Mated Space Mated Space Mated
Total No. of No. of No. of
Servicing| Flights Cost at Flights |Cost at Flights | Cost at
Mass for - at 39 ™ at 80 W™ at 126 ™
16 Year | 1169 kg per 247+ kg per 13,686 kg | per
ftem Set No. of Mission, per Flight, per Flight, per Flight,
No. No. Platforms kg Flight o™ Flight ™ Flight ™
84 70mE 3 73,703 63 2,457 30 2,400 7 (882)
106 62bE 26 99,197 85 3,315 40 3,200 8 (1,008)
114 63cE 20 92,400 79 3,081 38 3,040 7 (882)
144 100kE 4 87,502 75 2,925 36 2,880 7 (882)
1 141 S8lE 6 87,649 75 2,925 36 2,880 7 (862)
] 89 764E 95 211,700 181 7,058 86 6,880 16 (2,018)
3 = 95  8IqE 62 169,087 145 5,655 69 5,520 13 (1,638)
P e 103 BIrE 30 118,599 102 3,978 48 3,840 9 (1,130
107 90pE 25 107,736 93 3,627 44 3,520 8 (1,008)
115 63(E 20 100,606 86 3,354 41 3,280 8 {1,008)
119 94eE 17 104,809 90 3,510 43 3,440 8 (1,008)
122 95dE 16 98,069 84 3,278 40 3,200 8 (1,008)
123 9SvE 16 103,957 89 3,471 42 3,360 8 (1,008)
127 650E 12 83,370 80 3,120 38 3,040 7 (882)
130 96gE 12 94,550 81 3,159 39 3,120 17 (882)
134 98nE 9 89,603 717 3,003 31 2,960 K (882)
[ 136 98hE 9 86,822 75 2,925 s 2,800 7 (882)
140 68jE 6 86,732 75 2,925 35 2,800 7 (882)
Notes: 1. Costs in 1980 dollars for transportation and RTS at $2M reused.
2. Partial flights rounded up to next integer or to 7, whichever is higher.
3. Each platform serviced seven times.
( ) = Lowest cost
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F1-H

ftem

No.

84

114
144
141

89

193
107
113
119
122
123
127
130
134
136
140

Notes:

Total

Servicing

Mass for

16 Year

Set No. of Mission,
o, Jpsttorms | kg
T0mE 3 73,703
62LE 26 99,197
63t 20 92,400
100kE 4 87,502
68IE 6 87,649
V6aE 95 211,700
BlqE 62 169,087
87rE 30 118,599
$0pE 25 107,736
63rE 20 100, 606
Y4k 17 104,809
954K 16 94,069
95vE 16 103,957
65%0E 12 93,370
96¢E 12 94,550
9HnE 9 89,603
L1 86,822
6HjF. 6 86,732

1. Costs in 19

Table H-11. Servicing Flight Costs - Mode E - Mission Set V
(Mode S-2 OTV and RTS Expended)

80 dollurs for transportution and RTS st $32M expended.

T7(r) Centwur
Ground Mated
No. of |
Flights

24

“T(r') Centaur

Ground Mated

Cost at
94 ™

per
Flight,
™

1,974
2,518
2,444
2,256
2,256
5,452
4.418
3,102
2,820
2,632
2,728
2,538
2,726
2,444
2,444
2,350
2,256
2,256

U IOTV
Ground Mated

No. of 1 Ne. o

Flights [Cost st Flights | Cost st
at B4 W™ at 91 ™

3663 kg per 4873 k¢ per
per Flight, per Flight,

~ Flight ™ Flight ™
z1 1,722 16 1,456
27 2,214 21 1,911
z6 2,132 19 1,729
24 1,968 18 1,838
24 1,968 18 1,838
58 4,756 44 4,004
47 3,854 33 3,485
33 2,706 25 2,275
30 2,460 23 2,093
28 2,296 21 1,911
29 2,378 22 2,002
27 2,214 21 1,911
29 2,378 22 2,002
26 2,132 20 1,820
26 2,132 20 1,820
25 2,050 19 1,729
24 1,968 18 1,638
24 1,968 18 1,638

2. Particl Mlight rounded up to next integer or to 7, whichever §s higher

3. Each plutform serviced seven times.

Lowest cost

e

T T T ————— T v T
b
!
EH
i
te) 1 STG OTV (n) 1 8TG OTV | ;) 2 TG OTV ‘
Ground Mated Space Mated Space Mated :
No. of No. of No. of .
Rights Cost at Flights Cost st Flights Cost at ;
at 99 t 140 ™ ut 216 ™
5629 kg | per 9975 kg | per 22,336 kg| per ‘
per Flight, per Flignt, per Flight, o
Flight | M Flight | M Flight ™ ; !
13 1,287 8 (1,120) 7 1,512 i
18 1,782 10 (1,400) 7 1,512 i
17 1,683 10 (1,400) 7 1,512
16 1,504 (1,120) 7 1,512
16 1,584 [ (1,260) 7 1.512
k1] 3,762 22 3,030 10 (2.160)
30 2,970 17 2,380 ] (1,728)
21 2,079 12 1,680 7 (1,512)
20 1,960 11 1,540 7 (1,512)
18 1,762 10 (1,400) 7 1,512
19 1,881 11 1,540 7 €1,512)
18 1,782 10 (1,400) 7 1,512
19 1,881 11 1,540 7 €1,512)
17 1,603 10 (1,400) 7 1,512 ‘
17 1,683 10 (1,400) 7 1,512 i
16 1,584 (1,260) ? 1,512
16 1.564 (1,260) 7 1,512
16 1,584 (1,260) 7 1,512

| Ry
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Table H-12. Servicing Flight Costs - Mode E - Mission Set V 5
‘ (Mode S-3 OTV Reusable/RTS Expended)
g
I T T T T T (4) OTV Reusable | (p) OTV Reusable | (172 STG OTV 1
Ground Mated Space Mated . Reusable 4
Total No. of No. of No. of - g
3 Servicing| Flights Cost at Flights |Cost at Flights | Cost at
Mass for ut 69 ™M at 110 ™ at 156 ™
16 Year | 2038 per 4041 kg | per 15,381 kg| per
ftem Set No. of Mission, per Flight, per Flight, per Flight,
No. No. |Platforms | kg | Flight $M | Flight ™ _Flight ™
84 T0mE 3 73,703 37 2,553 19 2,090 7 (1,092)
106 62bE 26 99,197 49 3,381 25 2,750 7 (1,092)
114 63cE 20 92,400 46 3,174 23 2,530 7 (1,092)
144 100kE 4 87,502 43 2,967 22 2,460 8 (936)
141 68I1E 6 87,649 43 2,967 22 2,460 6 (936)
89 764E 95 211,700 104 7.176 83 5,830 14 (2,184)
| :F 95 81qE 62 169,087 83 5,727 42 4,620 11 (1,718)
—
o 103 87rE 30 118,599 59 4,071 30 3,300 8 (1,248)
107 90pE 25 107,736 53 3,657 27 2,970 7 (1,092)
115 63(E 20 100,606 50 3,450 25 2,750 7 (1,092)
119 94¢E 17 104,809 52 3,588 26 2,860 K (1,092)
122 95dE 16 98,069 49 3,381 25 2,750 K (1,092)
123 95vE 16 103,957 51 3,519 26 2,860 7 (1,092)
1 127 650E 12 93,370 46 3,174 24 2,640 7 (1,092)
130 96¢E 12 94,550 41 3,243 24 2,640 7 (1,092)
134 98nE 9 89,603 4 3,038 23 2,530 7 (1,092)
136 98hE 9 86,822 43 2,967 22 2,420 7 (1,092)
] 140 68jL 6 86,732 43 2,967 22 2,420 7 (1,092)
Notes: 1. Costs in 1980 dollars for transportation and RTS at $32M expended.
2, Partial flights rounded up to next integer or to 7, whichever is higher.
3. Each platform serviced sevent imes.
: ( ) = Lowest cost
»
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GEOSTATIONARY PLATFORM COST MODEL RUNS
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- APPENDIX 1
GEOSTATIONARY PLATFORM COST MODEL RUNS

' Platform bus development and production costs were estimated using Convair's
computerized life cycle cost model. Table I-1 is a sample cost model input sheet
for Items 122 and 123. Inputs to the model are the operational life, number of
units produced, and subsystem descriptions developed using the platform
synthesis model (Ref. Appendix G).

The cost model output data sheets for Items 1-144 are included in Tables I-2
and I-3. The costs are itemized as follows:

SRR N RN e .-

Column 1 Development costs

Column 2 Theoretical first unit costs

Column 3 Production costs for n units

Column 4 Total development and production costs

The cost model is discussed in detail in Volume 1II.

I-1

g

ST




Table I-1. Sample Cost Model Inpv Sheet
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| Table 1-2. Nominal Traffic Model Cost Runs, Contd

} CYSYEM LTEE} UNITS PRODICED 16,30 37.00
32425431, 01721780
ITem 2 5uUS Tves 310C CASE li
GFRSTATIINASY PLATECRY PRNGRAM COSTS (19e08%)
fTEE FIkST #R0D ROTLE
PaNSE UNIT PHASE PLUS
coast cusy cost #ES0
1.0, GEIPLATFIAN (BUS) ~TOTAL 135.59 25433 753434 866,89
1.1.1. S1NCTYURE L7483 1.17 34,01 '
Llelalele STRUCTIVE tORIwADY) s, 21 1.00 31.44
Llelele?s STRUCTURZ (SLZINDADY) 2,31 ell 3.37
Ielele3, STRUZTUZE CTOIING) .39
[ le1.2. Turewral CONTOGL 2.1 o4 11.98
1oV.3. ATTITUDE CONTOOL 29.78 3.01 10T.46
1 Telot.1a ATTITUDE CONTPOL CAVIONIZS) 24,76 2.38 70.60
! — 1o0e3.2, ATTITUR: C2%TI0L (AMCO) 1.nt 1o 3o.78
§
oo telabe HEALTINY CONIPCL 1%9.16 4.65 130.17
l1olo%. ELECTRICAL PIJER 8461 Let? 162.5¢
l1ele®ale SPLAR ARGAY 4.5) 4,14 123.02
1olee?e ARTTLPECS 37 o368 1Ue 64
1ele®ede PNace COND € DIST 3. 76 ° 97 26440
1ole5, TTEF G460 4443 131,78
lele?e RFNNIZVIYS € DCCHING *
Teletoale R&KD-IVIUS (AVICNICS) '
TelaTe?e NOCHING (P-CHANTT ALY -
Toel.8, INTEGRATIOM, ASSE¥RLY, € C€/0 2.37 70.41
lele®e BPNREAN wANL,-#"NT S, 74 ledd 48.9% |
1o1.17. SYTTEMT eNGPG € INTEGEATINN 13465 Lebb 49,28 |
\
leloall, SYTTE™S T2ST AQTICLE 22.10
L1olo1°. SYCTow -5 GPERATIANG .67
letelY, G°¢ 7.1
Telalb, €77 i
1olote, FaCTLITCS 2.5 w




c-1

Table 1-2.
SYSTo® (rFEy OnITR Parnyren

Nominal Traffic Model Cost Runs, Contd

16,00 31.729

1Tenm 3 2ys tveg 524C* Case 14

CEQCTATIONLRY PLATFORM peOGRAN COSTS (1vecam)

lole GEOPLATFOON (PysH =¥NTaL

l.1.1Y, SYouCTyYaE

tolol.1, “Yeurtyag (eriwany)
Yeloala2, STHNCTYVE (SECOANARY)
letala, STruCTyRg CYCOLING)
1.1.2, THC o ey CanTe 5

Telote aYT: 00ye CONYR L

Lelev,, ATTIITUN. Contamy CAvVIONICS)
1e1.0,2, AYTITUOL ~rantang (A=Cp)
1.1,8, LAN 3 S8l Cunrem

% WL ML Rl £ 3 YN late

eletal, CrLAc Anbpy

elos,.2, LR B S N R

olo'fo'. ’n-’:" Cane € )x('

1.1.7, RENPE2VI S ¢ SLIKING
lel.7.1, eINITIVOUS tavrowissy
1e1.742, 0zatug (rZCnasICAL)
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leleGe #anGhav RANRSEPENTY
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cosr coar
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7¢52 «v0
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8,134 (oll
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ibe 26 2e22
i7.3¢ t.32
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3 '1-¥)
6%y ;053
9"‘ ‘.56
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197,38 2430
456 o7
2.71
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<S.27
b. ?“
1%.14
2,172

12,2%,131,

PRUD
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690,58
21,62
18,07
2.%¢
ve 60
73.%90
50.62
28,34
£3.40
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30480
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£8.89
25440
13.%¢
6510
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Table 1-2.

SYSTE™ LIFE; UNTTS PRNDUCEN

Nominal Traffic Model Cost Runs, Contd

15.00

26.00

ITER & BLS (vYPe 320 CASE 14

GFOSTATIONARY PLATFORN PROGPAM COSTS (L98Csa)

lele GEQOPLATFOR™ (BUS) -TOTAL
lelale STRUCTIRE

lelelele SYRUCTURE (PRIMARY)
lelola?s STRUZTURE (SFCONDARY)
Teleloeds STFUCTURE (TOOLINR)Y

lele?, THFPMAL CONTROL

lele? ATTITUNE CONTROL

leledale ATTYITUDF CUNTROL (AVIONICT)
Lalade?s ATTIITUDS CONTROL (ARCH)
lelob, REACTIUN CONTROL

Tela®s TLECTIRICAL POWER

1elaSale SN2 aoRay

leleSe?2, NAGT QL <

‘.'.‘-’. Plazt l:n"c K DISY

lelet, TTEC

lele7e FNNEZYOUS L DNCKING
lela7ale PENDFIVIUS (AVICHICS)
lela7e2¢ DNCXING (M:CwHANICAL)
Talo2s INTEGRATION, ASSE™ALY, € C/0
1s1e9: PENGEAY PANAGFMENT

1edalds SYSTEYS _NGEA § INTEGRATION
Telolle SYST_ ML TOST a710L:
Telel?s SYSIEM TEST CESRATICAS
lelel?, GSFE

lelelis FSE

lelelbe FALILITICS

ROTEF
PAASE
cosr
129%.17
7«19
5«71
2.76
«71
2.71
30495
Vb0
1e19
2% 51
1198
b5.11
39
oV

1%7.7%0

536
16443
26 %Y
T.21

.|.‘7

FIRST
UniT
cot
33,05
legl
Leb7
«ls
%2
L LT
3.00
135
LTL )]
031
0.17
03
I Y

4.9

3. 10
Ze11
2.21

12:2%.31¢

PROD
PHASE

cast
6%1.56
37.03
34,13
2091
8457
90.23
62,54
27.60
131.72
169.71
125,02
12.79
30.90

101.33

04,03
43,09
45,24

ADTGE
PLUS
PROD

8947.73
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Table 1-2. Nominal Traffic Model Cost Runs, Contd

SYSTE™ LIFE} UNITS PE0ODUCED

1600 15.9°

I1TeM 5 BuS TYPE 33AE CASE II

GFNSTATINNARY PLATFOPM PROGRAM COSTS (196CsH)

lele GEOQOPLATFORM (BUS) -TOTAL
lelele STRUCTURE

‘o‘olo‘o fTFUCTU‘E (PFIHAOY)
leleleaZe STRUCTURE (SECNNNARY)
leleale?s STRUC I'InE {TOILING)

lele?e THERMAL CINTROL

Tele?e ATTITUD: CCHTRCL

leledele ATTITUDE CONTROL (AVIONICS)
1ele362e ATTITUDE CINTROL (AMCD)
lele4s REACTION CONTR™L

lele®e SLECTRIZAL FOWER

leleSele SNLAR ARRAY

leleSe2e 9ATTERAICS

‘.‘-5.’. POW=ZR COND € DlS‘

1.1.4%6 TTEC

lele7s 2ENDEZVOUS € DCCKING
lele7ele RENDFIVOUS (avinoniIcsS?
lele7e?e DOCKING {P=CHANICAL)
lele®s INTEGRATIONS aSSEMBLY, € C/O
lele9e 29NGRAM MANAGE MENT

l1.1.1C. SYSTEMS “NGRG £ INTEGRATION
1¢1alle SYSTEHS TEST ARTICLE
lelel2e SYCve“ TeST JPERATIONS
1.‘.‘3. "'"

lelelbs FSF

1.1.15, FACILITIFS

KOTEE
PHASE
LOST

109 .01

g.31
FaCt
2.90

«35

FIRST
UNiT
CasT

2T.%0
lell

%6
«15

L2e25e310

PROD
PHASE

cosT
338.27
13.60
1le73
1467
heT%
37.33
22491
14,42
12437
102,64
7re72
TabB
19023
54440
30034
26460
9.606
31.61
2108

22013

01/21/60C

RDTEE
PLUS
PROD

506430

= s
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Table I-2.
SYST=M LIFF; UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd
1600 19.79

CEDOSTATINNARY PLATFOk™M PROGRAM CNSTS (lvolOsm)

lele GENPLATFORM (BUS) -TOTAL
ele STPUCTUREC

eleale STPUCTURE (PPIMARY)

ele?e STRUITURE (STCNNNARY)
elede STRYCTUKRE (TOCLING)

lele?s THER™AL CONTROL

lelelde ATTITUDE COMTRCL

Teledeale ATTITUDT CINTANL (AVIONICS)
lele3e2s ATTITYDF COANTROL (AMCD)
lelebs PEACTION CONT2NL

1eleSe SL=CTRICAL PIOwER

1eleSels SNLAR ASRAY

leleSe?e PATTERICS .

lele€e3, ?0wc2 COKD S OIST

leleb, TTEC

lele7s PENDEZVOUS E DOCKING
Tele7ale 2ENIZZVIUS (AVIPNICS)
lele7e2s NOCKING (MZCHANICAL)
1ele®, TNTZGRATION, ASSEMALY, £ C/N
lele9e PPOGRAM MANAGEMSENT

lelalDe CYSTEPS :NGIG £ INTFGRATINN
lelelle CYSTEMS TSST ARTICLSE
lelel?e “YCTc™ T.ST OPIPATIONS
lelelde 6SF

lelelb, F°F

lelelSe FACILLITIFS

12425431,
LTEM & 8US TYP: 33IKL CaSt ill
KDOTEE FIFST PR0D
pPHASE UNLT ¢ AASE
st COsT cosT
losels 34,71 534.37
.57 1.07 28.62
597 le72 206436
296 ol 2.28
74
2.83 43 6.54
3l1.0C 4.53 ¢9.25
29,79 .16 48,29
1.22 1.37 20690
20653 0e75 103,15
12,00 B.3. 127.00
hell 6,17 96,25
«39 63 57
fe*0 le32 23.14
10,06 S.l4 76449
3.24 49457
a9 2016 33,04
15.09 2.27 34,70
30.79
7.69
1453
LI

ol1/721/80

RDTEE
PLUS
PROD

6£8.53

—— A S S ES————-
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Table I-2. Nominal Traffic Model Cost Runs, Contd
cyeTcw L[FE; UNITS PRODUCED 16wl 19.20
12425431, 01721789
ITEF 7 BUS TYPE 3300¢ CASEt II
3
GEDSTATIONARY PLATFOPM PRPOGRAM CNSTS (19803M)
KOTEE FIRST PROD ROTEE .
© PAASE unlLT PHASE PLUS |
[ cost cosT cost PROD 1
lele GEOPLATFCAN (BUS) -TOTAL 179463 31.95 488,22 667.70 ]
lelele STEUCTJRE P50 leb2 21.70
lelelele STHUCTURE (PRIMERY) Let? 1,27 19.35
lelele?s STRUCTUPE (SECONDARY) 2¢92 el 2435
leleloede STRUCTURE (TCALING) oS
l1ele?e THTRMAL CONTROL 2712 43 be54
lele3e ATTITUNE CORTRCL 29.99 3.75 £7.37
leledele ATYITUD? COMNTROL llV!O"lCSl 2"-"3 20‘9 39.‘1
leleda?. ATTITUDZ CONTRAOL (AMCD) 105 126 19.26
—
© lelede REACTITH CONTRCL 17.19 2405 43,60
leleSe SLZFIRICAL “OJER 1217 #e37 127,862
leleSele SPLAS ARRAY &o1) vel? 99425
leleSe2e AATT=0LS .39 063 957
1el.5.7¢ ®NuiR COND E OIST 5e67 157 26,01
Voloh, TTEL 19,06 2.l4 78.49
lele7e RENDEZVIVUS & DOCKING ¢4.03 2e%3 44,71
lele7ele RENIZZVIUS (AVINMICS) 19.42 2439 35.94
l1ele7e2e NNCKING (MECHANICAL) 4ab1 57 3.77
leloe#e INTEGRATION, ASSZI™ALY, £ C/0 2499 45,63
lele@, 22NG5aM MANAGT™ENT 7.78 le99 30.462
1e1e17. SYSTEMS EMGRG & INTEGRATICN 19,39 o0y 31.94
lelells SYTTFMS TEST RITICLE 2747
lelel?e SYST_.N T:ST CPEPAT]NNS 5o 10
lelel%s 6°F 10.52
lelelée FSF
1a1.1%, FaCiLITIES ’ P




Table 1-2. Nominal Traffic Model Cost Runs, Contd ,

l SYSTEZM LIFE} UNITS PRODUCED BedU 32,00 1
i
11 %1.30. 01721780 ! ]
;l |
ITcn & 8US TY®E 3448 CASE [ 4
GEOSTATINONARY PLATFORM PROGRAM CAOSTS (19803M) 1
ROTEE FIRST PROD RDTE ‘1
. PHASE unlT PHASE PLUS |
cusT cosT cosT PRUD i
lel. GEGPLATFNRM (BUS) -TOTAL 112,12 22430 554427 666,39
lela1. STRUCTURE 2,66 1.20 29.75
lelelele STRUCTURE (PPIMARY) .18 levé 2560
lelele?e STRUCTUNE (SECONIARY) 31,08 elb 4,07
l1elaleds STRUCTURE (TNALING) .39
lels2. THERMAL CONTROL 2.6 «37 9.07
lele2e ATTITUDZ CONTRAL 22476 2.50 63,70
; leledale ATTITUNE CONTROL (AVIONICS) 22.03 1.51 37.34
1a1e342. ATTITUD® CINTROL (AMCD) .74 i.07 26.44
T leleb. IEACTION CONTROL 13.01 2.02 49.9%
—
= lele®. FLECTRPICAL POWER .45 7.57 167.50
lele®ele SOLAP AQRAY 489 5464 138,65
1ele547¢ RATTZRICS o3l 57 14,09
101.5.!. POwER COND & 0187 Lo45 g lebO 3‘.56
lelebe TTFC Te74 3e75 92.94
lele7e 2FNDEZY0OUS E ODNCKING
lele7ole QRENDZIZVUUS (AVIONICS)
l1ela742e ONCKXING (MECHANICAL) =
lele®. INTFGRATINN, ASSEMBLY, € C/0 2.10 51e90
1 ' lele9e PPNEEKAM MANAGEFINT 4477 le4y 34,64
lele10s SYSTEM3 cNGRG & INTEGRATION 10425 le40 34464 3]
lelelle SYSTEMS TEST ARTIZLE 19.59 !!
:
lelol2, SYSTEM TZST OPSRATIONS 4e61 |
lelel1ds 55F heth ! ]
1aYelbs ESE I
! 1ele15, FAFILITI=S 2,17
1
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Table I-2. Nominal Traffic Model Cost Runs, Contd . |

SYSTEm™ LTFES UNITS PROCUCED 16,00 1%¢2)
124254310 01721760
ITeM G BUS TYPE 348C Cast Il
L GENSTATIONARY PLATFOFM PROGRAM CNSTS (Lleblsh)
KDTEE FIRST PROD ROTEE
PHACE UNIT PHASE PLUS
P57 cosT cost PRUD
]
lele GENPLATEQPM (83S) -TNTAL 196426 13447 ©32.23 586467
T lelele “TRUCTHR- SebT l.21 12.72
lTelelole STWUCTURT (PRIMARY) c.1° levt 13.56 .
lelele2e STRUSTURS (SECONDARY) 3eld ol 2.16
4 lelelade “TRUCTURE (TOILING) X
lele?. THERMAL C2UTRNOL . 2435 chh SebYy
lelede ATTITUD: CONMTROL 30472 4.32 50.08
leledele ATTITUUS CINTR0OL (AVIOINICS) 29494 2.96 38 60
lelede?s ATTITIOT CINTROL (AMCDY l.17 le36 17.47
:: lelebe BFACTION CONTRCL L3e44 6e2l cue 9l
e leleS. EL-CTRIZAL POWER 17409 8434 108,67
leleSele SCLAR ARRAY tell cel? 5Ce 36
l1aloe®e2, 22TTZR]ZS ’ .39 v03 celb
lele“ede POWER CCND & OIST 5.59 l.56 20.12
lalehe TTEC 10.13 £e34 6ve57
lele?e BENNLZVOUS & DDCKING
lele7ele PENIZZVIUS (AVIONTICS)
Tele7e2s DPCKING {PECHANICAL)D
lele®. INTEGOATIINs AS5C™3LYs € C/0 3.10 40,40
lele9. 2P0%5PAM PANAGE MENT he?8 2407 26493
} 161010, SYSTEMS SNGRG & INTECRATION 14495 ed? 20.28
lelelle SYSTEMS TEST ARTICLE 27 491
lelel2. SYSTEA ToST OPZRATICNS Teln
lelelde GSF 4@
lelelbs FSF .
L 1ealsl®s FACILITIES 154
———————ET R —
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Table I-2. Nominal Traffic Model Cost Runs, Contd

i
!
|
|
; SYSTEM LIFEs UNITS PRODJCED 16.06 15479 i
| i
12.25.31. 01/21/80 |
. |
ITEM 10 EJS TYPE 34FC CAse II '
GEDSTATIONARY PLATFORM PROGRAM COSTS (1980SM) !
L . RDTEE FIXST PROD ROTEE
P4ASE UNIT PHASE PLUS
casT cosT cost PRUD
t lele GEOPLATFORM (BUS) -TOTAL 161463 36412 470,70 632,33
lelele STRUCTURZ 10.C0 2.02 26,31
lelelele STRUCTURE (PRIMARY) hen9 letd 24415
lelele?e STRUCTURE (SFCONDARY) 3919 al? 2.16
lelelede STRUCTURE (TNOLING) .1
1ele?e THFPMAL CONTROL 2485 b4 Seby
leleds ATTITUD- CONTROL .26 4.76 62.00
. leledols ATTITUDE CONTROL (AVIONICS) 30400 3.36 43,77
lele3e?e ATTITUDS CUNTROL (AMCO) 1.2% lebu 18423
|
;:; lelebe RVACTION COLTEOL 2l.15 Te2b 94429
L 1e1.5. FLECTRICAL POWFR 12,10 ) 103.73
lo‘-solo W‘LAP l"RfY boll bol’ BO.SO
leleSe2e RATTEHIZS | 33 «63 del6
leleSels ™Nus? CINC €& DIST 54560 1455 2%.18
lelebe TTEC 12.11 5434 6957
lele7s RENNLZVOUS €& DOCKING
leleTe'e FERDAZVCUS (AVIPNIZS)
lele742¢ NOCKING (MZCHANICAL)
leled9, INTEGRATIAN, ASSE“ILY, € C/0 3430
lele9e¢ 2PIGRAM MANAGEMUNT Heo? Cel5
= lelelNs SYSTEMS SNGRG K INTZGRATION 1530 2.30
lelelle SYETLMS TEST ARTICLE 3l.51
o 3 lels12, SYSTISY T.ST NPRATIONS 7432
Telel3d, 6SF 2475
lelelés FCF
3 lela15. FACTLITIES “.al

-~ -
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Table I-2.
SYeT" LIFF; UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd
16.00 15.20

GEOSTATIONARY PLATFORM PROGRA™ COSTS (19805M)

lele GZOPLATFIRM (8US) =-TNTAL
lelele STRUCTURE

lelelole STRUCTUZE (PPIMARY)
lelele?e STRUCTURE (" FCNNDARY)
lelele?ds STRUTTURE (TUIALING)

lele?e THIPmAL CINTROL

lelade ATTTTUDS CONTECL

leledole ATTITUDT CONTPOL (AVIONICS)
leloede?e ATTITUODF CNNTROL (AMCO)

Telobe REACTION COMTRCL

1ele5e FLECTIRIZAL PUWTR
TeleSele SOLAR ARRAY
leleS5e2e RATTER]ICES
lele5e36¢ PNWE COND & DIST

lelehe TTEC

leleTe PFNPEZVOUS & ONCKIMNG
Lele7ele PENDTZVIUS (AVIONICS)
lele742e DOCKING (MECHANICAL)
leleBs INTFGRATION, ASSEMILY, €& C/0
lole9e PROMKAY “AVAGEMENT

lelelOs SYSTEMS ZNGRPG £ INTZGRATINN
lelelle SYSTEMS TEST 4AQTICLE
lelelle H7STL™ T-ST CPeRATINNS
lelald. 55F

lelel%e FSF

lelel5, FACILITIFS

12250310
ITem 11 BUS TYPE 55QE CASe II
KDTEC FIRST PROD
PHASL UNLT PHASE
casT casrT cosT
L7542 30.1C 369.49
1«12 le4b le.21
Vef4 led2z 16020
.06 «lb 2.00
«53
2477 shUL 4.94
29425 3,24 40.26
2R .26 ¢.L5 25,22
« 9 1.23 15.04
14,10 led? 14035
12.7° 9.006 111,16
64560 becl €3.69
«39 «63 7.66
5S¢40 . leol 1970
9.35 4.,83 59.34
25401 3.22 39.50
19.44 Ze37 2907
5-1Q |0§ 10.63
lebl 36,53
Ter7 lebd 23,02
11412 Leb7 249.17
2k 2%
a9
4t o’-‘)
2456

01/21/80

ROTEE
PLUS
FROD

564454

P S S
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Table I-2. Nominal Traffic Model Cost Runs, Contd

eyeycw L TES; UNITS PRODUCED

16400 15,90

1Te® 12 BUS TYPE 55VC cASE III

GEOSTATIONARY PLATFORM PROGRAM COSTS (L9buU3M)

lele GECPLATFORM (BUS) -TOTAL
lelele STPUCTURE

lelelele STRUZTLZE (PIMARY)
1elele?s STRUCTURE (SFCONDARY)
leleledes STRUCTURE (TCOLING)

lele2e THZRMAL CONTROL
ATTTYNE CONTPCL

1e3e
ledelo ATTITUD: CONTROL (AVIONICS)
lede?es ATTITUDZ CUNTR0L (AvC0)

-
o o

lelaboe 272CTION cosTRNL
leleSe ELECTIRICAL PUWER
1ele%ele SNLAP A204Y
1ele%e?e RATTEE]CS
lele®ede pPrut? COND E OLST

RFNNEZVOUS € DCTKING

e PEAIEZVAIUS iAVIONICS)

o DNCKING (M=CHANICAL)
lelofe INTTGRATIONY LSS “ALYs F C/O
leleQe PROGHKA™ MANASCEMTNT

1elel0e SYSTEMS CNCRG £, INTZGRATION
lelelle SYSTE™S ST aorICLS®
Yoloel2e SYST:™ T°5T OPI2ATIPNS
lelel3de GSF

lelelbe F€F

1s1e1%e FlflL“l'_ﬁ

KNTEE FIRST
PHASE UNIT
WOST coLTY
169.76 344063
1107 2ebo
S5eH2 24514
3.26 elo
1«20
2.E7 ohb
3l.R04 5.33
30.%52 3-07
ln’-7 A.‘!b
21470 Be67
1716 8.30
5ell oel?
39 b3
Sebb 1.57
10.71 559
3.7C
beb?7 2eb7
15.76 259
364,57
L
Ge71
b.‘?

1225310

PRUD
PHASE

CusT
486455
32492
30.75
2.106
5042
65.38
47415
17.93
103,95
102.64
T5.72
Tebo
19.23

boe62

45.47

30.31

3l.53

RDTEE
PLUS
PRJD

656.31

01/21/60
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Table 1-2.
SYSTEM LIFE; UNITS FRODUCFD

Nominal Traffic Model Cost Runs, Contd

teul 29.00C

ITer L3 B6US TYPE 3508 CASE 11

GENSTATINNARY PLATFORM PROGRAM CODSTS (19uGsHM)

1s%« GENPLATFCOEM (PUS) -TOTAL

lelels ST2UCTURE

lelelele STRUCTURF (PRIMARY)
lelele?e STRUZTURE (SSZONDARY)
leleleds STRUCTURE (TOALING)

lele2s THFE2MAL CONTRAOL

leleds ATTITUDE CONTROL

leledole ATTITUDS CONTR0OL (AVIONICS)
lela3e?e ATTITUD: CONTIIL (AMCD)
lelebe RFACTION CONTROL

lele®e SIFCTRPICAL PIOWER

leleSele STLAR A2PAY

leleSe2e PATTC-RIZS

lele®e?s PNa4=R CIND € DIST

Telehe TTEF

lela7s PFNDcZVOUS € DOCKING
TelaTele PFNDZZVIUS (AVIONICS)
lele742e NNCKING (MZCHANICAL)
lelePo INTFGRATION, ASSEMALY, € C/0
le 149, POPCRAM FMANAGFMENT

lelelOs SYSTEMS ENGRG € INTEGRATION
Teloelle SYSTENS TEST ARTICLE
lele1?¢ SYSTCM TeST OPERATIONS
lelelld,s GSF

lelelé, FSF

lelel®e FACILITICS

rROTEE FIRST
PHASES UNIT
cosrT LusT
119,39 é229
94567 leb4
Seh9 le45
3.33 «i9
«h0
2ol oo
23.18 2ebb
22.37 l1.71
oAl leld
13.56 2e463
1N.58 CRE L]
Se28 6,20
«31 «65
500 le00
7.96 4.03
2437
5.00 led0
10.74 le506
22.13
4.v0
helS
2ebn

1le41+30.

PROD
PHASE

cosT
553,44
32491
31,93
4,00
6.29
62.12
37.46
ch.606
%3.16
164.75
135,062
14,23
34,90

Bbelb

5l.88
34,59

34.59

01/21/80

RDTEE
PLUS
PFULD

673,24

-
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Table I-2.
SYSTFM LIFE; UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd

GECSTATIONARY PLATFORM PROGRAM COSTS (1lvt0sA)

lels GENPLATFNRY (RYS) -TOTAL

lelele STPUCTUYRE

Telaelole STRUCTURE (PRPIMARY)
lelele2e STRUCTURE (SECONDARY)
lelele?®s STEUCTUNRE (TOILING)

lele?s THET®AL CANTRCL

leled. ATTITUDG. CCORTROL

leledole ATTITUD: CONTIOL (AVIONICS)
leleda2s ATTITIND. CONTROL (AMCD)
lelebe PFACTIONN CONTROL

ELEFIRICAL POWTR

le SNLAG A<RAY

¢ AATTER]I:S

Jo PDWERP CONL £ NIST

lalo®, TTEF

Tela7e PSHNEZVIUS € DOCKING
Tela?ale PENDZZVINS (AVINNICS)
lela7a?e DOCKING (MICHANICAL)
lelede INTEGRATION, AS3E™3LY, € C/O
1e1a9, P2NGPAN NMANAGEMINT

lelel0s SYSTr4S -4G3G & INTSCRATINN
lelelle SYSTEM: TEST ARTICLE
lelel2, SYTTEM TIST CP_IATIONS

lelald, 6GSF

lelala, F°F

lelelS, FACILITIS

16,00 14,00
12+25.,31.
ITem 14 US TYPE 3IS5FZ CASE 11

ROTEE FIAST PRUD
PHASE UNLT PHASE
costy ccsli cosT
171.%) 4U.T75 bbv.26
10,56 2.22 25652
Le?4 ce03 23.36
3440 o1& 2.16

« 21
?2.98 45 5.19
31.73 5.18 59.606
30.39 3,73 43,01
1436 Leb5 16465
2l.72 BelS 93.89
L2.75 ve 946 114452
Te05 Te4t Lye87
«39 o T2 8.26
t£e3) : L.77 20441
W27 Celv 65.70
jeul §3.806
6573 2456 2924
1,90 2e67 30.70

3554

: o0

ie0y

“a1

olLs21/760

RDTEE
PLUS
PKOD

641.15
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Table I-2. Nominal Traffic Model Cost Runs, Contd |
SYSTF® LIFFy UNITS PRODUCED i6.00  13.00 |
!
1242531, 01/21/¢0 |
LTEM 1Y “US TY?FE SICC CASE 11 j
GFOSTATIONARY PLATFNP" PROGRAM CasTS (19cGisr) j
1
wDTLE FIRST Fn 0D RDTEE ]
PAASF UNIT PHASE PLUS 1
CosT cosr cost PRGO 1
lele GENPLATFOR% (BUS) -TOTAL le2.29 36482 393.77 555,97 ;
-
lelele ST2UCTUR® .22 1.37 16,72
lelelele Q'“J',‘Yb“ (PRIMARY) “el?7 l.18 12.70 .
lelale?, “TEUCTUOE (SECQNDARY) Je4) «l9 2,02
lelelelds "TRUCTURT (TLILING) S |
lele2s THTRPAL CONTOCL ) 2,68 T 4eb4 !
TeVod, ATTTIUDE CONTPNL Mel® 4.006 50.14
lelea?oale ATTITUDS CONTROL (AVIONICS) €9.71 3.28 35,23
1elede?¢ ATTITUDF CONTAOL (AM7D) 1e25% 1«39 14,91
B lelebs 27ACTIOv CONT2NL 21422 7.01 75.37
-3
lela®e FULECTRICAL FOYER i3.Cy \IT4] 9934
lele®al, SOLAR AdRayY b.60 bet2 73.31
lele®e?s ATT:RIFS 2 «33 72 Teby
lele®. e ONut2 CINU K DIST HheNQ 171 18,34
Teleby TTCF 19.27 5.79 6ce27
lele7s PENDEZVOUS € DOCKING
leleTele PENISZVIUS (AVIPNICS) =
lele7a?s DOCXING (“ECHANICAL)
lele®e INTECRATION, ASSTMALY, £ £/0 Jebc¢ 36e80
1a1.9, PONGRA™ SMANAGEMENT 5.43 220 24453
141210, “YSTLMS ENGRG § INTEGRATION 1932 2040 25.76
r Yeloelle SYSTEiN, TEST ARTICLE 31946
Telal®y SYTTEN T-ST NP.RATINNS Tevl
‘-‘.“. G6S¢® “eTHh
lelels, FSE
lelel®s FACILITIFES “.l5

T T B s
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Table 1-2. Nominal Traffic Model Cost Runs, Contd %
SYSTEw L1kg; UNTL TS PRIDYCED 16,00 12.200 |
i
12.25.31, 01721780 ‘
|
ITE® 16 BUS TYPE ISRCY Cas: |1 . {
GENSTATINNARY FLATFOKN PROGRAN COSTS (1960sm)
KD TLE FI3ST PROD ROT&E
* PMASE ULNIT PHASE PLUS
2sT Cust CusT PRCGD
Lele GEOPLATFORP (8us) -TITAL 19%.79 3z.6) Jes,. 71 27%.50
lcla‘c "."('Uif ade5® 2446 21.3.
lelelale STRUCTUNE (PPImaRY) tel? Lavh 19.39
lelel.?, SYRUCTUag (SECNNPARY) 355 « 26 1.99
l-‘.‘.‘. Q'SUC'U’E "CJLING' LY 1
‘o‘o,o 'Hf’.'l(, CJN!'M. 2e%% o4 LTS
Yelods ATYTIIUPE CoOnTRCL 37.91 4.46 84,49
Leledal, ATYIT DS CONTR0L tavInNICS) ra I 3.0% 3U.50
* leleda2. ATTITUDE ConTaOL tamcn) 1.20 le3do 13.60
i Yelebo RFAFTIGN CONTROL 12,29 3.77 37.64
» leloeSe FLFCIRICAL PowER 14,90 10.92 160.0€
lele®ele SOLA® paDery T.06 TebL 74445
‘.l.‘-’. 'l”E'l’S O!Q .71 7.“
lele%.3, °CnfFa COND & 21T S5.54 1.2% loa49
leleb,y TTEC 13.35 6.C4 60,34
YeloTa REMNEZVAUS £ NOCKING 26,24 3,04 30,23
‘olo’.‘ ’f'-');‘ll"‘Js “VXC"":S’ Lieb5s 2045 29.64
; 1el1e7,2, POCLING (PECHAN]IC AL “. 72 29 5008 .
Lalods IMTFGATION, aS<iraiy, € Cr0 dely 35446
lelee PPIGLAN “ANAGEM.NT f.23 2439 23.91
1elelD, S¥YST:vg FNGRG £ INTEGRATION 1954 2451 23010
Telalle SYSTC®S T ST acTicLe 33,52
Lelal2s SYSTe™ T5ST pEzRaTINNS 2. 3c
lelel3d, GSE 11.12
lelals, Ftc
T lelal®e F20ILITI:, : 1,48
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Table 1-2. Nominal Traffic Mode) Cost Runs, Contd

SyeTeEs 1 [Fr g UNITS PROOUCED 16.0C .90
12.25.31.
I1TEm 47 8IS TYPE 3I7PC* CaS: 11l

GFOSTATINMNARY PLATFOPM PROGRAN CoSTS t(1valsm

ROTEF FIRSI PRGD

P4ASE LNLT PrASE

casy Cost CasTy
1.1s AENPLATFCP? ™ (BUS) -TOTAL 204 .90 62430 323,60
lelele STYPULTUPE JJe98 2421 17.30
1elelele STRPUCTLME (pagmary) hetl 2405 1%.72
Telele2e SYRLCTURL (SiCNNNARY) 178 ol l.0686
1elelede “TRUCTU2E (TOILING) o)
1e1e2, THEO AL CONTRNL 2454 47 3et3
f1elede AVTITHIE CONTROL a2 L TRA 364,25
1eledele ATIITUD: CONTROL (AVINNICS) 2998 3436 25%.5%6
1elee2s ATTITUC- CUNTROL (AMCD) 176 Le40 10.006
lelebe FACTION CONIRCL 1307 4.13 3l.%0
1ele%e SULTCYRICAL POwER ih.0% 11.83 90.50
TeleSele SOLAZ ARPAY Te9: dell tb.060
1ele5e2e AATT. 2L S « 40 «0Yy bekté
leleSede ®NuIl COND 6 21T Teb9 2e23 17.08
1elebe TYVEC 10,65 be42 49,12
leleTe 2ENDRZVOYS € DCCKING ¢t 32 1,08 23.57
leleToele ®FRDSZVOUS (AVIONICS) 15.%9 7eby 19.03
1eleTe?e NNCRING (r-ChANICAL) 41N 29 406
lele9e TNTEGRRTIIN, ASSEMARLS, € C/D £ 3 30.24
lele®e PENCHAY SANAGERNT Y] Cebb 20.16
1elel®e SYSTENS ENGRG € INTEGRATION 22425 2177 21.17
loelelle SYSTEMS TECST aaVICLE k90
Telolle TYLY_ % T:307 D0 QATICONS Seld
Lelel ¥y r¥F alete

Yo lalty ¥€

ROTLE
PLUS
PRUD

2284506

01721760

E——
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Table I-2.
SYSTEM LIFF; UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd

1&.0¢ 9.29

ITzm 1y BUS TYPE 37DC

GFOSTATIINARY PLATFORM PROGRAM COSTS (19HOSM)

lele GFTPLATFORM (BUS) -TOTAL
lelele STRUCTURE

lelelele STRUCTURE (PRIMARY)
lelele?s STPUCTURE (SECONDARY)
leleled, STRUCTURE (TOILING)

lele2e THERMAL CCNTROL

lale3s ATTITUD: CONTPRPOL

leledele ATTITUGE CUNTROL (AVIONICS)
lele3e2, ATTITUDS CONTOL (ANCD)
lelebe PFACTION CONTRCOL

leleSe ELECTRICAL POWEP

1ele%ele SOLAR ARPAY

lele®e?e PATTZRICS

lele®s3e POWS COND.E DIST

lelebs TTEC

lele?e P7NNEZVNUS & DNCKING
leleTele PENNFZVIUS (AVIONICS)
lele7e2¢ NCCKING (MECHANICAL)
1e1.€¢ INTEGRATION, ASSEMSLY, £ C/0
lela®, PRNGPAM MANAGEMENT

lelelD, SYSTEMS ENGRG & INTEGRATION
lelell. SYSTEMS TiST ARTICLE
Telal2, SYSTZM T3ST OPCRATIONS
leleld, £SZ

lelelée FCSF

lelalSe FACILITIES

ROTSE
PHASY
CasrT
L77.32
Q.93
5459

3,79
58

2494
3le79
30444

le35
21e7%
15.87

Te9%

40
Te52

10446

CASE 11

FIRST
UNIT
CUST
43,36
lez8
1.37
w22
o4
Se24
3.78
le45
0.20
11.77
0e71
«0VY
2017

be42

4.05
£e70
Ce84

12425.31,

PROD
PHASE
CosT
331.066
12611
10,45

l.060

3.063
40,07
2be9%
1le1:
63,33
90,06
66460

L TL L}
16,63

49.12

31.00
20466
21.70

01/21'80

ROTEE
PLUS
PROD

50t .98

el

e
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SYSTEM LIFe; uUnITS PROGJCEN

Table 1-2. Nominal Traffic Model Cost Runs, Contd

L6.0u0

G420

ITem 21 BUS TYPE 330c CaSE Il

GENSTATIONARY PLATFORM PROGRAM CNTTS (l9v0sM)

RITE®S

PHACE

CasT
Lele GEOPLATFOR™ (R1S) =TOTAL L+5.799
1olals STONCTHRE lle17
loelelele STRUCTYR: (PRIMARY) ¢
lelele?s STwucry2¢ (SECDYDARY) Y92
lolalod. STRUCTURE (TLILING) 95
1.1.2. THEPPAL CINTROL 247
lelede ATYIIUNS couTenL INe?4
leladel, ATTITUDSF CUNTROL (AVIONICS) €127
lelede?, ATTITUG, CONTENL (awen) 12)7
lelebe “FACTION CruTRCL 12415
Tale®e fLECTRIZAL ®©94FR, 15.9¢6
lele®als SOLAY 2aPaY 7.95
leleSe2, AATTZR]"S . 040
leleS5e3s P0u"v CUND £ OT1ST Teb9
lelebe TTEC 10,29
lele7e PFMPLZYDUS € NOCKING 26434
lele7als 27°K022VAUS (AVINANICS) 19,57
lele7424 DNCKING (MECHANICAL) 6,79
leleRe INTEGRATION, ASSEvBLY, £ C/0
leleQs BFFGRAR “aNAZEPENT Fe30
lelalOs “YCTELMS eNGPC & INTEGRATION ly .41
lelolle SYSTZMS TUST AT(CLE 3241
lelel?e SYSITHM TiST (dP-RATINNS Y19
lelal?2, G€°F 11.21
Telatlé, f°°
lelelS5, FACILITI=S 3e51

FLRST
UMNIT
Cual

37,73
2.32

Ce'$
e23

Je93
2460
).3‘
Leb2
11.77
Le?l
by
2edb
Set4
347
2e47
l.00
3.53
2435

2.47

12425.31,

PROD
PHASE
cosr
288.65
17,73
1599
le74
J. 36
30.09
19.95
10ec3
12,37
90,00
6bsbL
be0b
loe26
494469
2665t
loe91
7.64
26,98
17.98

l8.88

RDTSE
PLUS
PkOD

b64.55

01721/80

e —
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Table 1-2. Nominal Traffic Model Cost Runs, Contd

SYSTE™ LITT; UNITS PEOOUCED

16.0¢C

ITem 22

9.‘3

BUS TYPE 38FCe

GENSTATIONARY PLATFOFM PRNGPANM COSTS (1960snm)

lele GEOPLATFORM (BUS) -TOTAL
lelels STRUCTURE

Telelele STRUCTURE (PRIMAPY)
lelele?, STRYCTY2E (SECNNDARY)
lelalede STRULTURE (TCILING)

lela?s TH=PPAL CONTEOL

Yeleds ATTITUDE CONTROL

Tele3ele ATTITUD: CONTROL (AVIDNICS)
lela342e ATIITUDE £ONTROL (amCcn)
lelabs 9FACTION COMNTRCL

lelaSe ELFCTIRICAL PNyfR

lele®ele SNLAR ARR Y

1eleS5e2s RATTZR]ES

lele®e3, °NuEx CAND € DIST

lelehe TTEC

Tele7e OZNNEZYIUS L DOCKING
leloeTele REN2TZVOUS (AVIONICS)
lele7a?a NCCKIYNG (MSCHANICAL)
lelofe TNTEG2ATION, ASSEMALY, £ C/0
leleQ, PENAELY MANAGEMSNT

lelelOs CYSTEMS =NGRG & INTZGRATINN
Telelle CYSTEMS TEST ARTICLE
lelal2s SYTT_% T™ST 0P:@ATIINS
la1e13, G€°

!.'..lhl Fer

lelalS, FACILITI™S

KO TLE
YHASE
CasT

evuT .85

11,71
beb
195
1.735

2.9“

31.41
30.12
1.27

1F.56

18,22
Te55
b0
Ten?

10,55
<6, 38

19,62
4e75

Case 11

FIRST
UNIT
ccsr

434406
2e40

2.17
«23

“.€9
3,47
letl
LTEE
Liesny
71

«0Y
Ze 29
6. 75
3eli
Zeb1l

OV
4,06
‘el

2486

L2e25%.310

PROC
PHASE
casrt
332,46
13,39
Lbeb2
le75
370
37.30
2057
10.82
33,08
90.97
bbebV
bot 4
L7.53
£1.62
c3.L0
19,22
4e%0
31.07
20.71

2175

01721780

ROTEE
PLUS
PROL

540,31

St
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Table I-2.
SYSTE™ LIFEf UNITS PROOUCED

Nominal Traffic Model Cost Runs, Contd

€edV 12.29

ITe™ 23 BUS TYPE 239R% CASE 11

GEOSTATIONARY PLATFORM PROGRAM COSTS (1l9eCsn)

le1le GFOPLATFORM (BUS) -TOTAL

o STRPUCTURE

ele STRAUCTYRE (PPIMARY)
e2e STHUCTUR: (SEINNDARY)
ede STRUCTURL (TCOLTING)

lele2e THEPMAL CUNTACL

leled, ATTITHN: CONTRCOL

TeloFale ATTIITYDT CANTROL (AVIONICS)
leleda?2, ATTIT, N CONTROL (AMZD)
lelebe 2EATTINN COATPCL

lele®e ZtECTRICAL POWER

leleSele “OLA° A24aY

lele9e?s BATTZLFS

lelefee PNws COND 6 OIST

lelabe TTVEC

lele 7. PFUNEZVYNYS K DCCXING
Yela7ale FFNDEZVTUS (AVICNICS)
1a1e742¢ N0CKING (MECHANICAL)

lelele INTEGRATIUM, ASSEM3LY, £ C/0
lele?de PP2NGRAM MARAGEMCNT

lalelCs SYSTEMS ENGRG & INTEGRATION
lelelle SYSTFMS TEST ARTICLE
lelal2s SYSTEM TPST CPERATIONS
lelelds ASE

lelel4, FSE

lelel®e FACILITI=S

ROTEE FIRST
PHASE UNIT
CusT cosT
132 .94 30465
.19 2432
hedD 2409
1.6 «23
e
2.73 o4l
234906 3.34
2273 2410
«93 l.21
16,28 3.16

12.17
te01l
«3?

R

8405

11,6130,

PRUD
PAASE
CosT

445,47
33,76
30.44

3032
5.92
40.10
.51
17.60

45.9%

01/21/80

FDTEE
PLUS
PRCD

57¢e.61
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LZ-1

Table I-2.
SYSTE™ LIFC; UNITS PFRMODUCED

Nominal Traffic Model Cost Runs, Contd

CEOSTATIONARY PLATFOKM PROGRAM COSTS (19801M)

lele GEIPLATFIR™ (BUS) -TOTAL
lelele STRUCTURE

leloelale STRUCTURE (PRIMARY)
‘olnl.?o 'YPUCIU°: (fECnNDADYl
leloled, STEUCTURE (TCOLING)

lele?s THER™AL CONTRUOL

leleds ATTITUDS CZONTPOL

lele3ele ATTITUDE CONTROL (AVIONICS)
lele3e?2e ATTITUDT CONTROL (AMCD)
leleby PFACTICH CONTRCL
FLECTRICAL PLJER

le SOLAP aAvRAY

2¢ ALTTERIFS

s POWER CONO €& DIST

lelebe TTEC

lele7s 2FENNEZVONS £ DNCKING
lele7ele PENDEZVIUS (AVIONICS)
lele7e2e NOCKING (FzCHANICAL)

leleB, IMTEGRATIING ASSEMALY, & C/0

lele9e PENTKAM MANAGLMTNT

lelalde SYSTEPS INGAG E INTEGRATION

lelells SYSTEMS TFST ARTICLE
lelel2s SYSTEM T:ST NPZRATIONS
lel.12, ASE
lelelsd, FSE

lelelSe FACILITI S

16,00 94292
12254310 01/21/60
ITer ¢5 BUS TYPE 338E CASt &I
KDTEE FLEST PROD RDTEE
' PHACSF UKLY PHASE PLUS
cesr CosTy COosT PRUD
201.79 4052 277.92 §75.71
10.50 le76 12.07
LeTA le22 10461
Gell 24 lebb
63 i
20813 45 3,99
30.71 3.91 26e02
cdedY 2e%0 17.66
lels 1433 9.13
itelO }059 lvevl
17 .64 14,22 97.52
9.19 le.52 72.1v -
«%0 1.07 fe36
L dat2 L1797
1%.34 te0v 41,480
¢he?9 EPE) che2b
L7450 ces0 17.12
Tel9 Levh Tel2
3.79 297
165 2ed2 17.32
19.99 debd 18.16
3% .34
'.7"
11.61
].“

i et 8, i




Table 1-2.
SYSTS™ LIFF§ UNITS FRODJUCED

Nominal Traffic Model Cost Runs, Contd
16.3¢ €.00

GENSTATIONARY PLATFOPM PROGRAM COSTS (1lv6CsM)

lele GFOPLATFORM (FUS) -TOTAL
lelele STRUCTURE

lelelele STRUCTURT (PEFIMARY)
lelela?e STRUCTUP L (SFCUNDARY)
lelele?s STRUCTU=E (TLILING)

lele?e THERPAL CNONTROL

lelede ATTITUDE CONTROL

leledele ATIITUS® CORTROL (AVINNICS)
lelede2e¢ ATIITHDT CUNTROL CAMCD)

lelebs 274CTION COMTENL

82-1

Tele®e FLSCTIRICAL FOJFR

lele®ele
1e1:.5.20
lele®ede

SOLA® ARRAY
RATVERLES
°wE® COND £ DIST

leleke TTFC

1ele7e RENNEZVOUS E DPCKING
lela7els PZNDZZVOUS (AVIONICS)
lele7e2e NNCKING (PECHANICAL)
lele®, INTFGRATION, ASSCZ¥ALY, £ C/N
l1ele9s PONGRAN MANAGENMENMT

lelelfe SYSTEMS =NCRG E INTFGRATION
lelelle TYSTFM; TTST AQTICLE
1elal2. SYTTE™ TEST OPZRATIONS
lelel3, GSF

lelelé, FSF

lelalS5e FAFILITICS

—ae e cm— —

12.25.31.
ITER 26 BUS TYPE *9PE CASE III
KOTEE FIRST FROD
PHAS™ UNIT PAASE
cosrt Cusr CosT
2U%aT71 4ie63 206496
11..4¢ 2442 16,61
637 2.10 14,95
4ell o 24 letb
1.20
2.3% o45 3.09
30.50 4013 20430
29430 2.76 18,95
le?21 ield0 9.30
19449 la74 1191
ad b6 14,22 97.52
92.19 1052 T72.19
o 40 1.07 7436
DeA6 2462 17.97
10.356 be VY 4l.00
26479 3.93 24424
a9e5N ce20 17.12
Tel9 Lebb T7-12
EFR 2 26482
3¢57 el 17.08
20e26 2el6 18.77
35449
e,n3
11.59
3.9)

01/21/60

ROTEE
PLUS
PkOD

492.65

ST b

e ——ag.  —ac— s




SYSTE®™ LIFF3 UNITS PRODUCED €.00 14,00

ITEM 27 BUS TYPE %638 CASc Il

GEOSTATIONARY PLATFORM PRNGRAM COSTS (1900%M)

RDTEE FIRSY
F4ASE UNLT
CasT Cust
-
lole GEOPLATFIRM (AUS) -TOTAL 136,09 32,62
! lalele STPUCTYRZ 10.65 lebl
lelelale STRUCTURE (ORIMARY) ce81 lebb
lelele?s STRUCTNXE (SFCONNARY) “.19 eld
leleleds STRUCTUPE (TUILING) o65

lele?s THEPPAL CONTROL « 2.81

ATTITUDT CONT20L (AVIONICS) 22491

7« ATIITUDE CNNTROL (A™CD) 32

ele?e ATTTTUD® CONTRNL 231.13
elalele
.‘.1. -

lele&, RFACTION CONTROL 14,36

.
lelefe “LTCTRPICAL POWER 14,02
lele®ele SOLAR 2?RAY . 6570
lelaSe2, RATTER[CS 032
lele®e3s POWER COND & DIST 5.99

lelehe TTSC bel5
lele7. RFNDLZVCUS € DCCKING

lelae7ele 2FN022VIUS (AVIONICS)

lela7.?, POCKING (MZCHANICAL)

lela®e TNTEGRAT[ON, ASSEMILY, € C/N

lele9e PFTGRAM MANAGEM:=NT

lelelDe SYSTEMS ©NGRG & INTEGRATION

lelelle SYTTLAS TeST 2PTIZL*

lelal?, SYSTEM TEST TPZCATICNS

lelel3. G3F

lelelé, FSF

Talal%, FACILITIES

Table I-2. Nominal Traffic Model Cost Runs, Contd

11.41.30.

PKGD
PHASE
cCcsTt

375.62
2vebd
loe.02

deo0b
be83
3792
24,00
13.91
3o.22

135.87
97.57
11.24
27.07

57«73

0l1/21/60

ROTGe
PLUS
FRCD

512.51
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Table 1-2. Nominal Traffic Model Cost Runs, Contd

SYSTEM LIFEj UNITS PRODUCED

8.00 16,20

ITEM 26 BUS TYPF SAPB CASc LII

GEOSTATINNARY PLATFORM PROGRAM COSTS (19603n)

lelse G=DOPLATFDRM (RUS) =-7OTAL
leleale STRUCTYRE

lelelels STRUCTURE (PRIMARY)
lelela?, STRUCTURE (SECONDARY)
lelelelds STRUCTURE (TOOLINSG)

lele?s THEPMAL CONTROL

lele?s ATTITUNE CONTRCL

leVe3.1e ATTITUDE CONTROL (AVIONICS)
lele3e?2s ATTITUDS CONTROL (AMCD)
lalebe PFACTION CONTROL

leleSe ELECTRICAL FUWJER

lele%ele SNLAR aPRAY

Yele®e2. PATTCRIES

lele®e3. POWER COND € DIST

lelobe TYRC

1e1.7. PENDEZVIUS € DOCKING
lele7ele 27NDIZVOUS (AVINNICS)
lele742+ DOCKING (PECHANICAL)
lele3s INTEGRATIIN, ASSEMALY, € C/0
le 149 PPOCRAM MANAGEMENT

lelelNs SYSTIMS ENCOG & TNTSGRATION
Telelle “YSTEMS TEST ARTICLE
lelel?s SYSTEM T:ST IPERATINNS

lelallde GSFE

1ela15, FACTILITEIES

KOTEF FIRST
‘PHASE UNIT
CosT cosT
141.13 34,108
11.%2 2eb?
6440 2622
4.19% 25
1.0}
2.°1 L T4
26412 3.91
23.15 227
97 le26
16459 3.49
14,03 11.8v
he70 veb7
«32 98
7«20 eadd
Be15 2401
3.20
SefR 2elb
11.99 2.14
2791
6473
Te56

3495

11e61430¢

PROD
PHASE

CusT
393,64
28,41
25,455
24806
443
40,45
2612
14,34
40419
135,92
97.57
11,24
27.11

57.73

36690
244060

24.00

Cl/21/80

RDTEE
PLUS
FROD

534,77




Table I-2. Nominal Traffic Model Cost Runs, Contd

TYSTE™ LIFF; UNITS PROIDUCED 16400 7.09
1i.25.31, Ols21/080
ITEM 29 8JS5 TYPF SHKEC?* Case 11
GENSTATIONARY PLATEORA PROCRA% CASTS (19608M) |
ROTE= FIRST PRGD POTEE
PHAST UNIT PHASE PLUS
cosT CasT cost PRGD
1els GECOLATFORM (BUS) -TOTAL 213,28 43.13 291.76 516.06
lelel, ST"ICIUR—Z 1le92 2+59 1%.70
lelelele STRUZTUMT (PRIMARY) £.5C 2.34 14.18
lelela?s STRUCTURE (SECCNDARY) “.22 25 l.52
l.l.l.". S"U’.’Yui: (TOJLING) 1190
lele?s THFESMAL CINTenL 299 50 3.02
lele¥s ATTITUO?F CrANTIM 31.%9 2.1% 31.18 .
Tala2.0, ATTITUOE CuUNTRAL (AVIONICS) 30.36 3.70 22444 . 1
lelade?, ATTITUO. CONTROL (A®CD) 1.36 leté B8e74 l
—
. |
P leleba BFACTICH CONTROL 19,17 4e65 28420 i
—
leleSe SIECTRICAL POWER 13.5% l4.20 vbab1l ]
lele®ele SOLAR 12RAY 9.1 Ie.52 63,79 |
1e1a5.2, A8TTR[FS o ied? 6450
leleSede PNwc? CIND € DIST Fedb : 2.060 16,11
lelebe TTEC 10.66 T.10 43,50 ‘
lele7s RCNNEZVOUS € DOCKING 24 449 3.17 19,20 !
TeleTule RENDIZYNUS (AVIONICS) 19457 2.56 15.52
lela7e2e NOCKING (MECHANIZAL) “.82 bl 3.069
lala®, INTFGRATIING ASSEMILY, € C/0 6450 27.217
le'a9: PPNCaavy MANAGEMENT [ L | 3.00 18416
lelel®, CYSTEAS SNGRG & TNTEGRATION 20.22 3.15 19.09
lelelle “YSI.MS TEST ARTICLZ 41,00 L
lelal?, SYSTE™ TST DP-RATTONS 1737
l.‘.“. Gt' Al.g‘
lelelé, FE&
lela15. FACILITICS 4,07
) e ————. ————————————————————— - ]

i
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Table 1-2. Nominal Traffic Model Cost Runs, Contd

SYSTE™ LIFET unITS ke pocycen

l6eu2 7.00

ITch 30 BUS TYPE SsyCe CASE 111

GEDSTATIONARY PLATENEN PRORRAM COSTS (15e03m)

lele GEOPLATFDRN (sus) -TOoraL
lelale STOyCTUR:

lelelale “TeuCTuyas (Pilvary)
lelele2, STRYCTyac (SitoNDaRY)
leleled, STRUCTYRE (TOWING)

Tele?. THE®™AL CanTeCL

lele?, ATTITYDSC SCnTRCL

leladel, ATTITYY: CONTOOL (avIONICS)
lele?.2, ATTIITYD: CONTRIL (awCD)
lelabs @5aCTION CONTRNOL

“e FLTCTPICAL FOurTan

Sele SoLaw A%Ray

Se2e¢ RATT:0]. % .

SeVe 02 (CunwD € DJICT

laloeth, Trec

lele7s 2rMrgzyans ¢ DPCK ING
lela7ale RENIF 2VOUS (avioNIcs)
lela?42. INCHINgG (“ECHANICAL)
lelede IMTTGRATT N, ATSE™ILY, £ C/0
lela9, PPNGRAN HANAGENINT

lelelD, “vSicas CNLRG € INTEGRATINN
leleli, S¥Syzw; rrey 2ATICLS
lelal?2, <v"71rm jegy CPZRATICONS
lele1?, GS°*

lelels, ¢87

lelalS, FAFPILITI =S

wDTEE
PHASE
cosr
221 .67
1’-‘.
Se¢%5
b2
letl
2o
3l.71
3N.5a
1436
19,65
18,54
Tl
«40
.57
10,56
FA LY

19,567
§.°2

Se9?
2.7
3,15
125

1705

Te?b

FIRST
UNILT
cast

4ve40
J.0v
.03

«25

12.25.31.

PROD
PHASE
CusT
299.61
18.70
17.16

le52

deC2
32.%6
23,¢2

vel4
30.07
Ebebb
63.79

0.50
l6.14
43,50
1v¢20
15.52

3. 0%
¢d.02
loeb8

17%.01

RDTCE
PLUS
PROD

521.49

0is21s00

S e dae B - ‘

A . ——————

A s M 2t < | o
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Table 1-2. Nominal Traffic Model Cost Runs, Contd

SYSTE™ LIFSj UNITS PO ONUCED ibl0C 7.99
12.2%.310 01/21/00
LTem 31 8BS TYPE 366C CASe 111 '
REMS  ATICNARY PLATFORY PROGEAN COSTS (1ve0sr)
RDTEE FlnST PRUD ROTEE
‘PAASE uNLt PHASE PLUS
| caosr . cestr Cust PROD
| lele GFCPLATFOR® tsus) -T3TAL 193.91 49,52 300.14 4%1.006
{ lelale STRUCTURE 10.79 leo2 11.06
f 1olelale STOUCTURS (PRIMAPY) 5.02 1037 Va5
; lelela2e “THRUCTU?E (SEznNNnARY) “e22 ol 1e32
: lelalede STRUCTURF (TCOLING) o5t
| lele®e THTREAL CINTROL 7.9 .59 3.02
1elede ATTITUDE COUNTR2OL 3229 Se79 311
lelePele 2TTLTLD: CONTANL (AVIONICS) kO L 43> 26.37
lelele?e ATTITUNT CONTRZOL (ARCD) 1.7 leon veT4
—
- leletes PEACTIJN CUNTROL 22.5% 957 58.00
(5]
lele®e SLFCTPICAL POWER .09 13464 62.47
l1ele®ele COLAR AQRAY LR ] el 6C.lb
lele®ele PATTERIES o4 1.07 6.50
‘.!o!c’. LT cone & 2151 3.!, 2.61 '.‘Q’c
‘c‘o‘. "'c lo.b& 7.‘. “050
[ Lole?. RENDEZVOUS € NOTRING
1eleTele QRENIETIVIVS tayiIoNICcS)
1¢1e7:2. ANCRING (mECwaANICAL)
Telede INTFGPATITUNY aSseEmaLY, £ C/0 4,063 23,05
l1ele9e PETGRAM MANAGEMEINT Tel9 3.09 18,70
1e1.10, SYSTZMS INGRG & INTEGRATION 17.02 3e26 15.064
lelelle SYSTEM3 TEST MRATICLE 43,19
dslalle TYSIES To°1 pieeTI™IS LDehY
‘."l’. r‘“ g.”

lelelse FSF

lelel5e FACILITIES ’ 5492

I ———._

—
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Table I-2.
SYSTE® LIFey uNIT: pROCYCED

Nominal Traffic Mode) Cost Runs, Contd

loecl 5e?0

ITer 32 wUS TYPE 42HC CaSE 111

GENSTATINKARY PLATFORN PROGRAN COSTS (1ybOsK)

lele 3=0P_ATFQaIM t3us) =-TaTAL
lelele SYPUCT ¢

lelalal, STRUCTY®E (PRIMARY)
lelalo2, SYAUCTUR. (SE2nwnaRY)
lelaleds STRUCT ¢ (TOOLING)

lela?e TuTemaL CanTROL

lelade ATTITYUDF Zomyang

leledal. aTTITYOS CONTRNL (aviovIcS)
lelee2s ATTITUN: CONTROL (a%CD)
lalod, 2F20TIPN Zonrarg

1ela® "LECTIRICAL PnufR

L]
lele®e's S A% a2Fay
lele%e. AATTFRTI:S
leloe®o, POYrR COND € DIST

laleb, TTEC

Tele7e PEVNEZVINS € DOCKING
Lelo7als “ENDCZVIUS (AVICNICS)
Lelo?.2, DPCHING (F=CHANICAL)
Telo®: INTFGRATION, ASSEMALY, ¢ cs/0
1.1.9, ®ENGRAR mananERENT

11,10, SYSTENS ©nGeg ¢ INTICRATION
Loelolle “YSTE™S TFSY saviCLF
lTalal?, SYSTe™ 7951 UPERATINNS
leleld, "¢

lalole, Ft§

TelolS, C20qurry 8

RPTEE FIRST
r4a3r Unlr
Cusr CUsT
211.60 59.13
l’.Q’ 3."
5.3% 24,34
“.7 29
le61
3.27 «23
33.%6 T.21
21.91 %.58
len? 4e)
23,72 12.5%
17469 14,406
P13 iC..2
ot} l.16
29 2.17
1N, 29 el
.
9433
755 3.5
1°.27 .87
12.75
N
Te49

12.25,31.

PRUD
PHASE
Cost
310.71
16.48
18,94
le52
2.81
37.008
2ve32
Be50
6L, 0%
76,00
53,31

6.11
14,58

2. 7%

29.04
1936
20.13

01721700

ROTEE
PLUS
PROD

522,30




Table I-2. Nominal Traffic Model Cost Runs, Contd

SYSTE™ LIFS: UNITS PRODUCED l€eO 5eNO
126254310 01/21/60
ITem 33 BYS TrPE 40CE CASE I
GFOSTATINNARY ? CRM PROGRAM COSTS (1980%K)
ROTELE FIRLT PROD RDTEE
PHASE UNIT PHASE PLUS
LRST CusT COSsT PROD
lele GENPLATFORM (BUS) -TOTAL 21?7.69 L4,05 234404 447,33
lelels STPUCTURE leb9 20% 10,98 »
lelalals STRPUCTURPF (PRIMARY) Cedh lezv Y40
lelele?e STRUCTURE (SECCNDAPY) Lot 6 029 150
leleleds STEUCTNZ2Z (TOOLING) «79
lele2e THERMAL CONTROL ; 2er? 49 2458
leleds ATTTITULE CUNTRIL 30,79 bel4 22400
leladale YTTITUD. COANTINL (AVIONTICS) ¢7e%2 e 15.46
i lele3e2, ATTITUNE CINTROL (AMCO) 125 1.136 Te32
|
& lelebe RTACTIAON CUNTROL 15465 led? 933
1ele5. SLECTRIZAL PO4FR 19439 12449 79429
leleSels SOLAR 1Q904AY a9 11.12 SHe4d
leleSe2e BATTIRI=S ' ol lesb 6ell
lelefe3e PPwcRr CCTND & OIS 9.39 2erl 1l4.76
leleb5e TTKC 10455 l1e.3 37445
lelaTe PFENPEZVPYS K DCTKING ¢Teh0 3077 lve82
lt,o’o‘n °EN'J'ZV')US ‘AV'O\‘ICS' 10072 Z.b') 1’.60
lele742¢ NOCKING (MICHANICAL) Tedd Led? belb
loele®e TMTFGRATION, ASS=MELY, K €/0 beial éle¥3
le1e9s PRNGRAM MANAGEMINT f,77 2e77 14,62
lelelNe SYSTEMS -MGRG € INTEGRATION 20,73 coeb2 12635
3
lelelle SYSTE™S TEST ARTICL™ LS A
lelel?s €YSTeM TcST JQPEQRTINNS Yehh
lelel13, GSE llec*®

lelels, FCF

lelelSe FAFILITIES 4.23
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Table [-2. Nominal Traffic Model Cost Runs, Contd

SYSTE™ LTFT3 UNITS FPPDDUCED 16,00 6.9 1

i 12625% 31, 01/21/80
ITEM 35 E4S TYPE 47FE CASE LI

GEDSTATINNAKY PLATFORM PRQOGRAM COSTS (1980CsH)

i KN TLE F1%3T PROD ROTEE
i PHASEF uhiTt PRASE FLUS
: cosT cust LOSY PROD
i lele GEOPLATFGREM (BUS) -TOTAL 215493 46,00 261,71 4%3.29
! lelele STOHCTI2E 12,54 24756 14649
i lelelele STHUCTURE (PPI%ARY) 5.60 2.67 1299
lelele?s STRLCTURP: (SECOVDARY) “Yehh 29 1.50
lelele?, STE TUaZ (TCILING) 1,14
s
i lele?. THFO®AL CONT2OL 2,97 1) 2456
leled. ATTITUDE CONTRCL 31.0% 4,57 24490
Teledale ATTITUDE CONTRAL (AVINNIZS) 271, 7% 3.14 16452
: lelede2e ATTITUDL. CANTRAOL (avC0) l.30 lebc Teb?
’ T
! S lelebs OTACTICN COFTRTL L9492 ZDJZ lo.bl
lele®e SLECIOICAL PCYFR 15440 12.0% - 79432
! 1ele%e1e SCLAR AOPAY et 9 1.12 9863
: lele®e2e ALIT=R[-§ MU Lel 6ell
leve®ele PCaf2 CTND E OIST 9,49 2.0l 14e78
lelebs TTEC 12.5% To13 37445
) 1.1.70 AICHOTIVUUS € N0LYING 274N 317 Ib.tl
! lele7ele PEMCZZVOUS (AYINNICS) 17.7° 2.L0 13.¢6
i Tele7e?e NDICKINC (MZCHANICAL) 7,00 l.117 bulb
i 1.1e8, "MTEGRAT[I UM, ASSEvALY, £ C/0 4,30 22459
i leleGe OPNCEAM “ANRGL P NT 2 PE Lokl 1506
]
: Telol?, SYSTZ™5 ZHGRC & INTESRATION 2Ne0Y 3.01 se0l
i lelell, CYST=MS [:5T RRTICLE 12
f lelel?, CYSTZM T- ST OIRATIMMT e
i Velslde E5F 1230
]
i lelelé, FSF
lele1S, FACILITIES 651
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Table I-2.
SysTer LIFF; UNITS PRODUCFD

Nominal Traffic Model Cost Runs, Contd

600 12,90

(TEr 36 BUS TYPE 4JC8 CASE II

GEOSTATIONARY PLATFOPM PROGRAM COSTS (LOEOSN)

lele GZOPLATFIZM (BUS) -TOTAL
lelele STPUCTURE

leloelele STRUCTHRE (PRIMARY)
lelele?2. STRUCTHRE (SECONDARY)
T¢lele?e STRUCTURE (TOOL ING)

lele2es THFPMAL CJUNTROL

1elede ATTITUOE CONTROL

1eledele ATTITUD: CONTROL (AVIONICS)
lelee2e ATTITUDE CONTROL (anco)
lele ke RFACTIDY CONTROCL

1o1.5. FLECTE[CAL POWER

1ele®ele SALAR ARDAY

leleS5e?e AATTERIES

leleS5ede 2WZR CNNC & DIST

1e)ebs TREC

loele7e QFNNEZVOUS £ DOCKING
1ele7ele RENDEZVILS (AYIFNICS)
lele7e2e DOCKING (MECHANICAL)
lele®o INTEGRATION, ASSEMBLY,» £ C/
leleSe PPCGRAM MANAGEMENT

lelelNe SYSTIMS LNGRG & IMTFGRATION
1elelle SYSTEMS TEST ARTICLE
lelel?e SYSTEM TEST NPZAATIANS
lelelde G5F

lelels, FSE

leloel5s FACILITIES

®DTSE
PHASE
casT

142,62
11.22
597
51
74
2.87
244,10
23413
97
19468
14,71
7.03
032
7.35

8,26

3.93

FIRST
UNILT
cest
3%e03
2490
le73
27
hb
3.49
2e¢27
Le24%
3047
12457
9.C2
Lelb
2eh%

9443

3429
2ol

Zeid?

1141430,

FROD
PrASE
casT
350,23
1v.97
17.24
273
LTE D
36,89
22449
12,461
34000
125651
90.0Cy
10655
26447

54417

32.83
2lebY

2leb9

01721780

RDTEE
PLUS
PRUD

652,64
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Table I-2. Nominal 'I:rafﬂc Model Cost Runs, Contd

SYSTE™ LIFT3 UNITS PROQUCFD

8.00 12.00

LTem 37 BUS TYPE 4OF8 CASE [

GENSTATTONARY PLATFOR™ PRNGRAM COSTS (l9cOsm)

lele GECPLATFORM (BUS) -TOTAL
Telele STRUCTURSF

leleleole STRUCTUPE (PRIMAPY)
lelelo2e STRUCTURE (SECUNDAPY)
leleleds STRUCTURE (TCOLING)

lele?e THEP™AL COUNTRCL

leleds *TTTTU2E COMIROL

lela?a1e ATTITUNS CUNTOL (AVIONICS)
lele3e?e ATTITUD® CONTROL (APCD)
leleés *FACTION CONTRCL

TeleS5e SLECTRICAL POwER

lele®ele STLAR AZRAY

lele%e?e 28TTFRICS

lale%a3: P0ate COND E DIST

leletbe TTEC

lele”e AIFHDEIVOUS € DNCKING
lele7ele PINCTZVOLS (AVICHICS)
lele7e?e POCMING (FZCHANIZAL)
lelePe IMTFGRATION, ASSZ¥PLY, € C/0
lelaGe 2PNGFAM MANASTPENT

lelelNe SYSTF¥S ENG36 £ TNTEGRATION
lelolle SYSIZEM) TLST MRTICLE
Telel2e “YSIEM TL ST NPEREIICHS
lelel?2, CSF

lelalbe F°€°F

leloelSe FACILITITES

ROTEE FIRST
FHASE UNTT
WOST ccsy
146,97 3672
12.29 Ced2
£e55 2461
4451 27
lelé
2.°7 ohb
24439 3,73
¢3.37 2445
l1e22 le20
454901 J.bb
16,72 12.57
7.03 v.02
032 l.006
7+36 249
€26 Je43
3.66
573 2430
12.31 2430
3213
7.213
T.74
Ged0

1le41430,

PROD
FPHASE
CCsT
366,64
26,75
24,02
2.73
“.41
37.2¢
24,47
1275
38,346
125,55
v0.09
1055
264491

54017

34,037
22492

22492

0ls21/780
ROTEE
PLUS
PROD
513,61
O
y O
~
TS
$5
-45‘
A .
S
N 9
o Y
&

- - NPT ST
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Table I-2. Nominal Traffic Model Cost Runs, Contd

SYSTFM LIFE; UNITS Po0PUCED 16400 5.920
12675431, 01/721/7¢0
ITEM 38 BUS TYPE &41HC CASE 111
GENSTATIONARY PLATFORM PROGRAM COSTS (196031)
ROTEE FIRSTY PROD RDTGE
PHASF UNILT FPHASE PLUS
oS T CLST (4153 FROD
le1s GEOPLATFO®PM (BUS) -TNTAL ¢i2.19 S5tel5 2€0,76 _ 470,98
lelels STRUCTURS 12.00 2.206 16,05
Telelels STRUCTURE (PRIMARY) .18 le95 0eb7
lelele?e STRUCTURIE (SFCNNDARY) 4495 «31 1.38
lelele?e STRUCTURFE (TUNLING) 37
lele?s THEPMAL CONTROL 3.1 55 2044
lele?e ATTITUYDS CONTOCL 33,1356 6.93 30.76
leledale ATTITUDT CANTRTL (AVIQONTICS) 31.73 2.33 ¢3,.64
lelede?2, ATTITUNE CONTRAL (AMCOD) le43 l.01 7.13
—
J_ lele4e QRFACTINN CONTRNL 234K7 12.00 53,24
o
lele®e FLECTRICAL PNWER 19.72 1%,30 67.90
leleS5ele SNLAR ARRAY Cev? 11.i2 49,32
lele542. BATTLRI:S ool ledd %2.56
lele®ede PNwiR COND & DIST Ve T4 o933 13.00
leloabe TTEC 11.92 do7l 38,60
lela7e PPHNEZVOUS & DOCKING
le'e7ele @FNITZYNUS (AVIQNICS)
lele7e2e PICKING (H.:C"A“‘CAL, -
leleds TNTFGRATION, ASSEMALY, € C/0 2.49 24,37
lele®s PROARAM MANAGEPONT Tebl j.oc 16.25
1av.1C, SYSTEMS ESNGRG 5 INTERRATINN 17129 3,84 17.006
lelelle SYSTEMS TLST ARTICLF 91425
lelel?e SYSTEM TcST OPFOATIONS 12 4A"
lelelld, 6SF 10.23

lelelé, F<F

lalelSe FACILITICS Te4?
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Table [-2.

SYSTEM LIFr; UNITS PRCDUZTED

GENSTATIONARY PLATFUKM PROG?A™ CNSTS

lele GFOPLATFNRM (wUS)

l'l.l.

1.1.,'

lelald,

1.‘.3.‘.0
‘C‘Q,.,.

‘.‘."

1a1.%,

-TOTAL

STPUCTURE
lelelele
selele?,
lelalald,

TTRUITURF (PRI4ARY)
STPUCTURE (SECONDARY)
CTYRUCTURE (TLILING)

THIOwAL CONTEROL

ATTITULOE COuTenL

ATIITYDS COMTROL (AVIZNICS)
ATTITUD- CONTROL (A¥EN)

FsA°TICH CCATRNL

ELFTTRICAL POWER®
lela®ele
lela®e2,

SPLAP ARArY
AATr-R1°5S

lele®e?e PIWei Conl € DIST

l.l.h.

‘.1',.

lele“e

lele@e

lela1”,
lelell.
lalal2,
lele?.
lelals,

1alel5.

Trec

RTNDEZVUUS E CCTKING
lela7ele
lele7.2e

Q@rN)Z2VIUS (AVICNICS
DOCMING (MECHANICAL)Y

IMYEGQalION, ASSEMALY, € C/0

OPNGRA™ MANLG=Y NT

SYST-4S cNCRG & INTEG2ATION
SYETENMS TeEST avyicLe

'vs"‘q l (r nr..:)AYI"uS

aTe

FSF

FACILITI-S

Nominal Traffic Model Cost Runs, Contd

lea00 .00

ITEM 39 BUS TYPE &1€F (CASc U

(19¢03m)
xDTEE FIRST
PHAASE UniT
cosr CCsT
2¢l .18 47.68
12.92 2495
te?2 lebb
Le9? 31
1.2?
3.N9 «20
31.31 4,7¢
2794 3.33
1,38 ieb5
abel? 2«47
AV enP is.28
Te39 11.12
D! iect
veHh? 2e9l
17.75 7Ta58
CTadt 3e0c
19,72 Ceb5
BelH 1423
‘.66
7421 ey
¢ledl 3e12
4le%7
1Ne?9
12.1°
L,%7

12.25.31.

PKOD
PHASE

costy
211465
13,10
11.73
le36
2e26
21.20
l4esb
%1
9.61
67.€3
49,35
Se5€
12.92
33,066
17623
11.75
5047
179¢70
13.19

134062

01/21/60

ROTEE
PLUS
PKOD

432,83

i G
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Table I-2.
SYSTEM LIFES UMITS P20OCUCED

Nominal Traffic Model Cost Runs, Contd
2e00 10490

GENSTATINNARY PLATFORM PROGRAM CNSTS (19508M;

lele GENPLATFORY (BUS) -TNTAL
lelels STRUCTYRE

lelelels STEUCTUIE (2EIMARY)
lelele?s STRUCTURT (SICOMDARY)
lelele3s STRUZTURE (TCIALING)

Lele?s TH=EEPFAL CONTRNL

Telads ATTITYOS CONTER(L

lele?ele ATTITUIT (ONT2NL (AVIONICS)
lele2e2. ATTITUD= CLNTR0OL (A®CD)
lelobs PFACTION COMTROL

1ele5e ‘l‘.(l’ICAL POWER

JeleSele SPLAR AQRAY

lele®a2, AMTTER]ES

lele®e?, POWER COND € DIST

lalete TTEF

lele7e ILNEIVOUS £ DOCKING
leleTele PENDZZVNUS (BVIDNICS)
lele7e?s ONCxING (RECANICAL)
lelads INTFGRATION, AS3FMALY, £ C/0
l1alaeQ, POANAM MANAGEMENT

lelel0e CYCTEMS =NG2G & INTZGRATION
lelally SYSTEMS TEST APTICLZ
lelel®s SYSTEN TEST NEERATINNS
lelelds SE

lelela, F5°F

lelelS, FRCILITI-S

11.41.30.
LTeck 40 wUS TYPF G163 CASE Il
KDTEZ FlesST PKUD
PHASC un.Tt PHASE
casr (7 | cosT
154.00 39.61 335%5.70
12474 2.56 26.95
673 ceth 22635
.93 34 260
1.29
2.91 e4b 3.91
26472 b.Li 33,82
23,56 2469 22.71
1,98 le32 ll.11
15.39 4.3C 36.28
15.41 L3434 112.54
Te3A ve:7 olebS
«22 l.14 G060
7.73 2.04 2¢ei5
261 bevc 50677
3.73 3147
599 2.~Y 20e90
12.69 2.4 20498
34.53
7.44
7.ug
La37

RDTEE
PLUS
Pk 0D

469,70

01721780
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SYSTEM LIFFg UNITS

Table 1-2.
PRODUCED

Nominal Traffic Model Cost Runs, Contd

lo.00

ITem 41 BUS TYPE 410C°* CasSt LIl

£.00

GEOSTATIONARY PLATFUR™M PROGSRAM COSTS (19603M)

lele REQPLATFORY (BUS) =-TOTAL
lelel, STRUCTURE
lelalele STRUCTYR: (PRINARY)

lelale2s STRUCTU?Z (SECOMDARY)

lelal,2,

lele2.

lelad,

STPUCTURE (TCALING)

TuremaL CINTHOL

ATTITUDS COUNTRCL

Teledale ATHENIDE CONTROL (AVIONICS)

lele?. 2,

lelet,

lalet,

lele?,

lele?,
lale?e
lelald,
lelell.
lel.'2.
lelell,

lelals,

1.1.15,

ATTITUNE CIONTROUL (AMCDH)

PTACTION CONTROL

ELFECTRICAL PIWCR

SOLAP ACkay
AATTZ@ "
®0az® CJu0 € OIST

TTEC

PENNCIVUUS & POCKING
lala7.1.
1.1.7.'.

PENDEZYIS (AVICTHIZS)
NICHING (M=CHANTICAL)

THTEGAAT iGNy ASSEMILY, € C/0

PONGRAM ManNALSMINT

CYSTEMS “NGRG & INTZGRATION
SYSTzPS TEST ACTICLF

SYSTEM TrST (®ZPATIONS

(A1 3

FSF

FACILITIES

POTEF o FInST
PHASE UnlT
cast cost
236,05 26,00
‘J-l" 3.‘3
Falb 2.02
La55 31
l1.60
2.12 o5
32 K6 belv
3lel4 bs20
1.59 le24
20,17 JeC5
¢T27 15.v%
Q.Q’V ‘1071
b1 l.2%
L] T 24%0
11,22 b.71
26,40 3.34
1543 Celd
bedd «63
Yei3
Se26 3.4y
2l 426 Jecb
bo.B%
17420
12452
525

12.25631,

PROD
PHASE

CosY
268,56
13.08
1250
1,38
2044
27.06
20424
6.62
S.96
7374
51.906
%506
13.22
3o.bC
144,63
12,63
2.80
23423
12449

16.26

01721780

ROTEE
PLUS
PRLD

484,61

e e e PRI S




Table I-2. Nominal Traffic Model Cost Runs, Contd

SYSTEM LTIFE; UNITS PRDDUCED 16.0C 5400
12425431, 0l/s21/780
ITeMm 42 BUS TYPE &10F CASe I1I
GEOSTATIONARY PLATFOFM PROGRAM COSTS (19608M)
ROTEE FIRST PROD RDTLE j
FHASE Lhild PHASE FLUS [
LOST cost cosT PROD |
lele GECFLATFORM (83US) -TOTAL 215,76 47.08 208.96 §27.7¢ |
lelels STPRUCTIRE 11.94 224 9.95 .
lelelele STRUZTURE (PRI™MARY) helb Le 96 Be5SY =
lelele?, STEUCTURT (SFCONNARY) 4.2 «31 le36
lelelede STRUCTURF (TCIOLING)D Nh
lela2. TUED ™ L COMNTENL - 3.00 o0 2026 :
Telae ATTTTyYNE CONTRPOL 31,02 be33 20.11
TeleVale ATTITUDS COANTROL CAVIONICS) 2%.7" Jeida 13.01
lele?e?2, ATTITUD  COUNTROL (AMCD) 130 le42 0e3C
T lelebs 2TACTION CONTRCL it P 3eEv
4
B 1.1.9. tecrercal fgsfa 21,71 15492 70460
leleSale SOLAT 230y Vevl lae7s “le9b
lele®e2s BATT-N] S ’ ol ael> telt
1ele%e?s *Ma’? CT4C € IS G uf- CewT 13.17
Lele®s TYES 1C.7¢ 7653 33,064
1ola™s 2-%NDFZVIJT F OPCKING clast 2ot 17.¢2
lele7ale 250D72V2IUE (AVIPrTMICS) 15 7¢ Zel> ile75
lele7e?s INCHING (P-CHANICAL) ol Lels Se47
1ela®e THTZGWATIAN, ASSEMALY, € C2/0 4,40 19653
lele@s PEFCEAM “ANAGPAPNT “evrh derd 13,02
lelelue TYSICPY Znsub § INTERAATION 2l1e11 ER L3.07
Telellse SYSITMS TEST A27ICLE . o7
lelel?e CYSTCY T75Y O PATIONS 1Melf
lelel¥, GSE eyl

lelels, F==

TelalSe FACILITI=S Gt 4
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Table [-2.
SYSTEN LIFF3 UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd
16400 5.20

I1Tem 43 BUS TYPE &1VE CASE III

GENSTATICONARY PLATFORY PROGRAM COSTS (19803M)

lele GCOPLATFD?P» (BUS) -TOTAL

lelele STRPUCTURE

lelelele STRUCTURE (PRIMARY)
Telele2e¢ STRUCTURE (SECONDARY)
lelelede STRUCTNIRE (TCOLING)

lele2¢ THERPMAL CONTROL

Tele?e ATTITUDS CONTRNL
leledale ATTITUDI COINTROL (AVINNICS)
lelede2s ATTITUNS CINTROL €AMCD)

leleboe PFACTIOY COUNTRNOL

1eleSe SLFCTIRICAL PO4IP
lele®ele SCLAR aRR2Y
l.l.‘.,. ."t‘)l s
leleSede P lac? CuNL & N]ST

leleate TTFC
2UANNGE !/."l' € hr:‘yqr_

"-.’.
eleTele EEANTPVAUS (AVICNICT)
eleTe?e "OCKING (FICHANICAL)

- e

lele?s TNTEGPATION, ASSS™ILY, € C/0
loele%e PEOGEOAY wapasTm NT

lelelOs SYSTEMS SNGRG €& INTEGRATINN
lelolle SYSTEYS TEST ARTVICLE
lala12. SYSTEW™ TIST OPCATIONS
1ale13, GS*=

lelalb, FSE

lelelS5, FACILITI™S

ROTELE
‘PaASE
cesy
22% 459
13.5¢
TN
6,92
1.56%
«20
]l.sh
M.l
129

ahelt

Na24
YeG7
.‘l

Y
i2e7n
/7.(‘,
e
Yo lk

2l.%9
63.21
lve 0

1236

* .2

FIRST
UNLT
cust

49406
J.62
3,11

«31
«20
4. 70
3.'/‘
le67
Celv

15.%3

11.71
1.22

F 5

1..5

12.25.31,

PROD
PHASE

cost
21%.89
15.10
13.81
le306
2424
22.10
12.56
653
1010
70.70
S5l.%0
Se2b
adelyr
EETLLY

17.¢3
1le 7%
2eb7
2ue35
13.70

16,3¢

01721780

ROTEE
PLUS
PRGD

445,58
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Table [-2.
SYSTE® [ IFS§ UNITS PRCDUCFD

Nominal Traffic Model Cost Runs, Contd

8.00 10.00

ITER &4 BUS TYPE S1VB CASE 111

GENSTATINMARY PLATFORM PROGRAM COSTS (19EOQHM)

lele GFOPLATFOR™ (BUS) -TOTAL
lelele STPUCTURE

lelelele STRUCTUPE (PRIMARY)
lelele®e STRUCTHRE (SECOANDARY)
lelelede STRUTCTURF (TCILING)

1e142, TuERPAL CONTROL

1ele?e ATTTTUD: CONTROL

leledele ATTITUD CINT2IL (AVINNICS)
leleda2e ATTITYD: CONT<IL (AMCD)
leleb,s 2=ACTIIN CONTROL

lele®e ELSCTRICAL POWER

leleS5ele SOLAR aQdPay

1eleS5e?e RATITRI=S

leleSede POWER COND € DIST

lelebe TTFC

leleTe ENNEZVIUS € DCCKING
1ele7ele REXDLIVOUS (AVICNICS)
lelea77e? DOCHING (MzCHANICAL)
lelaPo INTEGRATION, ASSTMBLY, € C/0
1eVeGe PONGRAY MANBGE*EINT

lelel0o SYSTEMS ENCGAG & INTEGRATION
leVelle SYSIE™S TEST AeTICL”
Telel2, SYSTE® TSST CPZRATINNS

telel?, GSE

lelalb, FSe

lTelalS, FACILITICS

EDTLES FIKST
FHASF UNIT
cner CusT
157.05 4..02
13.66 ].“l

7.06 3.12

4¢3 eJl

leS5%

2.91 b0
26.92 4.2V
2letl 2486

lell le36

1552 S5
1542 13.35

7Te36 .57

1) 1.16
TeT4 2.04
Pebl t.02

3.5

9533 2450
L2et* o0
35.37

"M

“el3

33

11.41.30.

PROD
PHASE

COosSY
345,91
2ce09
26429
20350
3.71
3%.41
24.10
Liedl
3r.069
L1257
80.069
9.6C
22429

26e77

3243
21.62

2l.02

0l/21/80

ROTEE
PLUS
PRUD

502.97

|
i
|
i
I
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Table I-2.
SYSTEM LIFS) UNITS PROTCEN

Nominal Traffic Model Cost Runs, Contd

8.LC 10.0C

ATEM 45 BUS TYPE 4108

GEOSTATIONARY PLATFORM PROGRAM COSTS tl98usm)

Tele GTOFLATFORRM (AUS) -TorAL
1.1 o STPUCTHERE

lelelels STRUCTURE (PRI™ARY)

1.1 o%e STRYTIUYRL (STCONDARY)
lelelede STRUCTU?E (TO2OLING)

1ele?e Tu:-omaL CINT2O0L

Tele¥ ATTITU): CONTRAOL

leleele ATTITUOE COMT2IL (AVIONICS)
Teleda?e ATTITICE CNNTS0L (AMCO)
lelotbe 2FACTION CONTRIL

leleSe SLECTRICAL PBNuER,

leleSele SOLAR aZa@ay

lele®e®e TTTR(: S .

lele®e?e PNutk COND € NDISTY

lelebe TTEC

TeleTe 2ENMUELZVUUS € DGIKING
lelaTele PENDETVIUS (AVICNICS)
lela7e?e PNCRING (®=THANICAL)
1eVefe TNTEGRATION, ASSEMRLY, € C/0
Tele®y 207°CRAN MANAGEMENT

lelelCe SYSTE™S FNGRC € INTEGRATION
lelelle SYSTeNS TTST ATICLE
lelel2, CVSTLY TcST NPERATIONS
leleld, ACF

Telols, FoF

Telolde FACILITICS

RDTES
PHASE
CJsT
143.59
11.96
Aol
Se93
5
2e91]
26,465
23.42
1.0
$.07
1541
T.36
«33
T.73

L)

Se79
12466
31,33

Te20

T.22

CASE 11

FIRSTY
UNIT
CLat
Juell
2.25
la94%
o3l
'Sl
3.70
2.50
Ldedo
3.6l
12,34
957
TR L}
szﬁ

L2

3.27
2e3c

24 3¢

11.51.39.

PROD
PHMASE

cost
321.38
lee90
16,30
2400
3.9l
3l.88
21.05
10.23
33.00
112,54
e 69
7060
22625

50,77

30.13
2040y
29,0y

0i/21/00

ROTEE
PLUS
?R00

47C.90

-~ i 2 P e b e s e it <&




b

8b-1

Table I-2.
CYSTEM LIFF) UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd
16,00 5.0

GENSTATINNARY PLATFOR® PROGRAM CNOSTS (19803M)

lele GENPLATFORN (8US) -TOTAL
leleale STRUCTUYRE

lelelele STRUCTURE (PRIvARY)
lelale?s STRUCTUSE (SENOMNDARY)
Telalodes STPUCTURE (TCILING)

lele?s TuERMAL CONTROL

lelode ATTTTUDE CONTRIL

leledele ATTITUDE CONT2OL (AVIONICS;
lelede?e ATTITUD® CCNTROL (ARCD)
lelebe PFACTINN CONTERNOL

lele®, S1FCTRICAL PORER

lTele®aels TOLAR ARRAY

leleS5e?e 2ATTR1ES

lele o¥s OPN4FET CIND € DIST

leleh,e TYEC

lele7e BPFMNEZVOUS & DUCHTNG
1elaTale FENDEZVCUS (AVIONICS)
lele7e2e DNICxING (M THaANICAL)
lelefo INTEGRATICN, AS3="™3LY, £ C/0
1e1e%e OONCRAN madiAGEN 4T

1ele10s SYSTEMT =NGRL E INTEGRATINN
Telell, SYSTENS TECT 4AOTICLE
Talel2s SYSTe™ TCST QFFIATINANS
lelelds GTF

lelels. FSF

l1etel%e €3FILITICS

12:25.31.
ITER 46 BS TYPE &25C00% CASL 111
RNTES FIK3T PRGD
FHASF UNIT PHASE
cnsy Lesr cosr
23023 53.71 238,39
12,10 ce 26 10.05
b.l® 4e92 E.67
4.95 «31 le38
«R7
3.10 5 2e64
32.75 559 2%.25
30.82 4.19 18.60
leé) 150 Ce05
49,76 5.36 23,08
207 12.9% T 76
.97 ide'a %1.96
o6l lec$ 556
1,89 2.98 13,22
li.02 ta71 36.66
o0 3.34 14,83
19.15 2.7i 12.03
“e95% «03 CeC0
%.0¢ 22.28
Yel? 3435 14,85
cl 55 d.21 15.60
4595
1159
1232
a7

01/21/80

ROTEE
PLUS
PROC

408,09
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SYSTZ™ LIFES UNITS

PROCUCED

Tab'e 1-2.

Nominal Traffic Model Cost Runs, Contd

GENSTATIONARY PLATFORM PROGRAM CNSTS (196Csn)

1ele GFNPLATFORM

lelels STRUCTRE

BUS)

-TOTAL

leleloele STPUCTURE (PRIMERY)
Telele?e STKRUCTU?E (SECONDARY)
(TCILING)

lelelede STRUCTURE

lele2es THEPMAL CCUNTROL

lele3e ATTTTUD: CONTROL

l1eledole ATTITUD®
lelede?e ATIITUD=

CCNTRQOL
CONTRIL

lelee PSACTION CONTRCL

lele®

"‘-.'.

ELECTIRICAL
“Nlhiad A'K
Tals pAfY, 1"¢
lele®

le
l’.
’. -~

l.ll‘. "“r

lola e 20EOET205

60 vd LN

PUWFR
[ 4

£ NOZwIN

(AVIONICS)
(ANCD)

o

Lol a®e” & SF TS (SVIMICS)
lTele“e?e NIy (P CPANTCAL)

Yote ts ¥¥7

(A B

o  AmzApL, - A
lale®e “E7Gra" w3i%

TeYsdNa ST I

lelelle

Velel?e ®Y<Y- 1 T.¢

s LSIT¥SLY. £ C/0

od > % INTIGRATION

SYSl.ry T=°T ARTICLE

T 09T RATIOMS

16000 D e}
1267 %e31e
ITeM &7 BUS TYPE &3NCPCASE 11l
kROTEE FIRST PROD
FHASE Un!Td PHASE
cJsTY cosTt CusT
25€ 493 66639 23v¢60
1443R 3.60 13.01
7.11 3.2% 11,69
5460 «37 le32
l1e67
3,22 bl 2.20
33,47 T7.07 25053
3l1.02 945 19.0%
leb5 la0¢ J.04
¢l N6 7«00 2%e¢40
?lelh iveldl 6971
Al e4n abhevl tued7
os? . secl Seul
Al e?? 31.0% 13,33
11,7 avell 2Tevl
2% wikh® Jeib 12.75
2iadM det luenl
Yelld « 50 2437
velu 22640
Se' 7 Gelb L9093
23.1¢ bea4 ise00
LR
A:'.‘-‘
sdadb
Y P

RDTEE
PLUS
PROD

498,18

01721780

.:"""‘_;
L‘f70 ]”R)d
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Table 1-2.
SYSTZ™ LIFE3 UNITS PROOUCED

Nominal Traffic Model Cost Runs, Contd
€.C0 R,90

GEODSTATICNARY PLATFOPM PROGRAM COSTS (19803M)

lele GEDPLATFOM (BUS) -TOTAL
lelele STRUCTURE

lelalale STRUCTURE (PPIMARY)
lelela?s STRUCTURS (SECANCARY)
leleleds STRUCTURE (TONLING)

lele?, THFPPAL CINTRCL

lela?, ATTITUD: CONTROL

lele3ele ATTITUDS CNNTROL CAVINNICS)
lele3e2e ATTITUNE CONTROL (AMCD)
leloeb, RFACTICH CONTRCL

1¢1e5. ELTCZTRICAL POweR

leleSele SNLAR ARRAY

1ele5e2s PATTCRITS

lele5¢3¢ PCWFR COND E OIST

lelehse TTEC

lela 7 RENNZZVIUS € DOCXING
lele77ele PENDZZVAUS C(AVIGNICS)
lele7e2e NPCKING (MECHAMICAL)
lelety TNTEGRATION, ASSEMALY, § C/0
1ele9e PROGRAM MANAGEMENT

lelelDe SYSTLMS FNGRG &€ INTEGRATION
lelelle SYSTENS TEST AQRTICLS
lelel2s SYSTEM TEST GPIRATIONS
lelel3, 6SF

lelelb, FSE

lelele FACILITIZS

11,61.30.
ITEM 49 BUS TYPE 64308 CASE 111
ROTEE FIR3I PROD
PHASE UniT PHASE
casT cuor cosT
L7174 47.ve 32v.08
14,22 3.4 23,53
7.73 3.1l 21.33
5eh0 0137 2050
l1.29
31.922 21 3.51
¢5e37 b.04 31,082
2601F 325 22427
lel19 135 9655
16,10 5.26 36408
18625 16.3% 112,23
So58 11.70 EGe23
13 led: Ye 40
.33 3.24 22452
f.03 7.23 49,62
§e50 30665
6,34 3.00 20457
13452 3.00 20657
41.98
q,.4¢
-‘.‘6

01721780

ROTEE
PLUS
Pk COD

500+ 30

P PP A —— T L T e TSN TR T
e
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Table I-2. Nominal Traffic Model Cost Runs, Contd

Rfe™ w v vpeg s llT »EPL JC=1 1% ek 4.NN

1242.,31, 91/21/60 |
1
ATer 50 €15 TY27 6ILC CaSl l4i ‘
GENSTATINNARY PLATFNRY 2 0G2AM CIS51S (lybUam) J
[ 30l 41 FIKST FRCD ROTEE 1
PAAS UNLT FAASE PLUS
cosT Cusl COos7 PRLGD
lele FEQPLATFOR™ (Ry3) -TPTAL 4L 16 Tia92 274.0¢ %19.22
lelels STEUCTYA® 16, @F 3.tk 13,26
lelelels STRUCTU2E (PETwaDY) Telb 3,21 11.97
lelala?s STRUITUA: (SicONYIRRY) 3000 o217 leae
lelelade STRUCTUE (TUTLING) 1,72
le 162, r":’.‘L C‘JN"‘OL 3,22 ebl 2420
leleds ATTITUDF COMTRUL 3,77 8.51 32,16
leleele ATTITUDT CONT2OM (AVINNICS) 32499 7106 22406
leleda2e 2TTITUR: CuMTIN (a~cp) l1.66 le7s 0e3C
o lelebe 27AFTION CONTROL €329 l16.i0 5c¢.34
8o
leleSe FLFCTRICAL PNWER 23.66 19.27 69.56
l.!.'.]- SOLAR AlQey Liebs 1%.ul 5C.57
1-1.5-’. TAITzP-¢ «4? lecl 50'1
lele5e3e PNalR CN40 € OIST t1e79 3.0% 13.17
lelohe TTET 1134 lvesl 37.9%1
= lele7, 2FHN=Z2yUUS ¢ DCZYING
\ lele7ale 26KD32V0US (AVICNICS)
lela7e2s DCCMING (P=THANICAL) -
leleBe INTFGRATI IN, ASSF ALYy, € C/0 7.10 25.61
1le1e3, PAOGRAN MANALEMENTY LY L .73 17.00
lelalN, SYSTEMS ©NGRG & INTEGRATION 17,71 bovw? 17.93
loelalle TYTTuMy TZST ARTICLZ bt W22
Lelal?s SYSTEM TZST UPERATTIONS £e10
lelel3, CSF il1.29
lelels, Fe£=
lelelSe FAZILITIES 12,77
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Table 1-2,

SYSTE™ LIFEs UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd

16400 “a0N

iTem 52 BUS TYPE 43G6E CASE il

GEJSTATINNARY PLATFORM PROGRAN COSTS (1969%n)

lele GENPLATFORY (BUS) -TOTAL
lelels STRUCTURE
lelelel, “Toycyyes (PRI MARY)
lele'e2e STELZTIIE (s7rarneey)
lelaled, STICTUOE (TCOLING)
lela2, T"2reL £MT2L
lala2, ATTITUD: “gnTROy
Telalale ATTITIN. CunTany (avinNregy
lela2e2¢ ATIITYN. CouTe )L (a~“cn)
lelely 7ACTIGN 2ONTRAL
SLECTRICAL +0wiw

SNLAV soP,y

: AATT:21°S
o POLER COND & DIST

RPEVDEZVLUS € DCCKING

le 2ENDEZVIUS (AVIONICS)

2e OTCKING (MFCHANICAL)
lele®s INTFGRATINN, AS3E™3Ly, £ C/Nn
leleSe PRNGRAM aNAGZMENT

lelelf, SYSTEMS SNGRG E INTEGRATTINY
Telells SYSTZMS TReY ARTICLE
lelel2s €YSTE™ TEST NP-QATINNS
lelal?, GSE

lelelé, FSE

lelalS. FACILITIES

FDTES F4RST
*PHASE UNIT
5T CusT
239.16 25.71
13.15 2e067
5047 2430
‘l‘] l37
LD B Ll
!l"< :.‘.o
3¢5 3.7)
la63 AnZy
2be P ceh s
23 7? lY%.¢y
4 aleh 3""11
ol ? leva
1ledn 3.07
l]ol" Yelyv
2 hE 4.1°%
lienn® 2ecl
.75 de3d
2.21
deb® Jan7
2442 3,04
S .00
12.)1
52442
behb
.

12.25.31,

PROD
PHASE

CusT
201,12
9,64

8,32
l.32

Zeu0
lea77
13,37

J2¢%1

cel%
€465
£0.57

Ze0l
13,27
32.22
16,97
10e10

407
16.80
126453

lsolh

RDTEE
PLLS
PKUD

€40,28

01721780

e
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Table I-2.
cyerzm LIFCSj UNITS PROIJCTD

Nominal Traffic Model Cost Runs, Contd

2.00 3.00

ITER 53 BUS TYPE 43RB CAsk irl

GECSTATIONARY PLATFORM PROGRAM CNSTS (1960%M)

1ele GZIPLATFOI™ (BUS) -T0TAL
lelels STRUCTURE

lelelels STRUCTURE (PRIMARY)
lelele?s STHRUCTURE (SFCONDARY)
lelelede STRUCTYUE (TCOLING)

lele?e THFR™AL CINTROL

lele?e AYTITLI corTeCL

leledele ATTITUD: ConT20L (AVIONICS)
1elede?2. ATTITNOZ CONTRAL (A4CD)
lelebs EEAFTLION CONTPCL

leleSe SLFCTIRICAL PIWFR

leleSele 5NLAY ARRAY

lele%e?e "ATTEQI=S

lele®ede POWER CONO K DIST

lelere TTEL

1ele7e RENDEIVOUS € ONCKING
leleTele PENDIZVIUS (AvVIONICS)
lo‘.’c’c NACKING ("-:CH“‘C‘L‘
lele®e INTTGRATION, ASSEMALY, £ /0
lele9e PRNCRAM MANAGEPINT

lelel10, SYSTEMS ZNGRG & INTEGRATINN
lelell, SYSTc4S TEST ARTICLE
lelel?s SYSTEA T=ST 0/-ATTIONS
lelelds GSE

lelelée F€F

lelol®e FAFILITICS

rITEE FLIRST
PHASE UNLT
cosT CusT
L6673 45.56
13.14 2.060
Febb 239
Seh0 «37
1.927
3.02 o1
25407 Leo34
3492 2e%¢
1.14 l.36
1277 houd
1P 24 lb.30
£.9) 11070
« 33 le3o
9.34 3.29
9.569 T23
4.31
be?l 2e.07
1324 2e017
40421
702
” .39

¢ 50

11.4) 430,

PROD
PHASE

CosT
315.21
19.27
15.77
2.5%0
3,51
29.74
20,43
9,31
32491
112.21
t0.,23
9.48
22450

49.62

29455
1%.70

19.70

01721760

ROTEE
PLUS
rRCD

481.9%

T
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Table I-2.
SYSTEM LIFE$ UNITS P2CDUCED

Nominal Traffic Model Cost Runs, Contd
16,00 4,00

ITem %4 BUS TYPt 43JC CASc

GENSTATIONARY PLATFORM PROGRAM COSTS (1%603M)

lele GENPLATFOR™ (EBUS) -TOTAL
ST2UCTUR

le STHIUCTU<E (PP wARY)

%2¢ STHRUrTUO- (SFCOMTARY)

T, TTRPUCTU?e (TCOLING)

1lele?e THEPPAL CuNTPOL

Telede ATTITUS: CONTPOL

lele?2ele ATTITULT CONTROL (AVIONICS)
le'ede2e ATTITUDL CONTEAL (AMCH)
leleboe WACTION CONTRCL

e I1CCTIRICEAL PlutPR

ole TOL23 APPAY

n’o "AY'.‘_‘[.'\ i

e7e PNERD COND € NDIST

1.‘.“. "‘-:

eryangZvous € DCIKING

le PENDEZVIUS (AVIONICS)

2+ DOCKTING (MECHANTCAL:?
lele¥e IMTECPATINN, ASSEMALY, § C/0
leleQe PPNAPAM “MANAGFEP_NT

lele10s SYSTEMS TNGHG £ TMTEGPATION
lelell, CYSTEMS TFST AQTICLE
1e%el?2e CVYCI™™ (ST DPcPATIONS
lelel?e 65F

lelelés FSF

lelolSe FACILITICS

nDTEZ

PHASE

cost
235,139

13.14
Leb?
€ .‘Jﬁ‘

1.9+

4,17
1€,22
c?.57
12e%7

sleldb

FInST
UNIT
cosT

T1.73
et
2630

«37
«6l
.21
DeSi
’.07\1

14.70

19.a47

Ah.(ln
T4
3.65

..
aveov

111

12.25631,

PROD
FHASE

cosY
256494
Ye0¢
Jde30L
1.32
220
2953

23e4%
Delb
23.00
Lve22
4057
34665
13.10

37evl

24.20
166123

16094

01721760

RODTEE
PLUS
PROD

§95.33
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Table I-2.
SYSTEM LIFS3 UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd

ve00 6,00

ITeP 55 BUS TYPE &4NA CASE LII

GENSTATIONARY PLATFORM PROG2AM CNSTS (173usm)

lele GEOPLATFORN (BUS) -TOTAL
lelele STRUCTURZ

lelelele STRUCTHRE (PRI™A2Y)
leleale2s STRPUCTURE (SSCONDARY)
lelelaVe STRUTTJIRE (TOOLING)

lel.2e THFRPAL CONTROL

ATTITUDE CONTRCL

« ATTITUDI CINTINL (AVINNICS)

1elede
lelade
lelee2, ATIITUDT CONTROIL (AMCD)

1
P ?
lelebe RSACTION CCNTRDOL

lele®e FLECTRICAL PIWSR

1ele®el, SNLAR aRQAY

1010%e2s RATTZOICS

leleSede PNu=k COND €& DIST

lelebhe TTEC

lele7e 2CNPEZVIUS & DOCKXING
l.‘o’-‘o G‘\DT’V)US ‘.V[n“ICQ‘
lele7e?e NOCKING (MzCHANICAL)
lele?s IMTFGRATION, ASS=m3LY, & C/0
1ele9e 27NGRAY MANAGT WENT

lele?Ce SYSTEMS ENGRG 5 INTEGRATION
lelolle SYSTEMS TEST ARTICLE
lelel?e SYSTIN T-ST OPZ28TIONS
1ele'3y FSE

lelelée FTF

lelels FARILITITS

ROTEE HIRST
PHASF UNIT
cest LUt
197,06 ¢0e31
12436 3496
T.2¢ 3.52
529 YA
1L.3%
3el4 57
2he % 5.37
26,72 3.90
1.31 le &7
16,31 6. 3c
23,72 22419
12,78 15.77
034 le¥%5
12429 ho47
.96 B.b0
5.65
‘).’3 3.77
14,89 3.77
L2477
1le27
Gel6
T.65

11e6.0300

PROD
PHASE
cosT
316494
290.70
18,51
2.20
249%
26,20
20+ 40
TeT2
33,54
116.58
b2+80
1025
23.46

45,60

29.71
19.681

19.01

01/21/30

ROTEE
FLUS
PROD

514,00

— i bl e . ol



Table I-2. Nominal Traffic Model Cost Runs, Contd

SYSTe™ LIFS3 UNITS PRNDUNF) cl.CC He20
114130, 01/21/760
ITcM 57 oUS TYPE &4A3 CAS: 111
GFNSTATIONARY PLATFORM PROGRAM COSTS (15803M)
RDTEE FIRST PROD RUTEE
PAASE UNIT PHASE PLUS
cosT CusT CO5T PROO
lele GEOPLATFO™ (BUS) -T3TAL lvleb4d 50408 3C%.20 496,84
lelels STRUCTU®E 14.19 3,05 16,03
lelelele STRUCTURE (PRIMARY) 6e71 Ze03 13.03
lalele2e STRUCTURE (SECONDARY) 6a20 42 2020
lelelede STRUCTURE (TYODILING) 1.29
lele2s THERFMAL CINTRCL 3.14 57 299
Yeloeds ATTTTUOE CONTROL "o T4 2.v2 26440
leleVele ATTITUDT CONTROL (AVIONICS) 24067 E P2 loeb5
lele3e2e ATTITUDE CONTROL (AMCD) 1e25 lebb Te54
v laleb. REACTION CONTROL 15,59 Seu? 30.86
L
1e1o%, FIECTRICAL POWER 23.31 22el0 116650
lele“ele SOLAR AQRAY 1de78 A5.77 b2.86
JeleSe?e RAITCRI"S o246 195 10.25
leleS.3%. POWER COND E° DIST 12419 G40 23,46
lelede TTEC 3906 bebo 45,60
lele?7e RTNN"ZVOUS €& DOCXING
lela7ale PSNDEZVIUS (AVIONICS)
lele7e2e¢ DICKING (McCHANICAL)
lele®e INTEGRATION, ASSZMALY, E C/0 Seb4 20001
lele9e PP0GRAM MANAGEM=NT 6.9 3.63 19.08
lelelNe SYCTEMNS ENCRG A TNTEGRATION 1650 3.63 19.08
lelelle SYSTOMS TEST ARTITLE “N,a2
lelel?e SYSTZ™M TEST MPERATIONS al o4
lele1ds 6SE T.1°

lelelé, FSF

lelelbe FACILITIFS S5e94
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Table 1-2.
SYSTZ™ LIF=; UNITS PRODUCED

Nominal Traffic Model Cost Runs, Contd

lo.Cv 1.%

ITem 56 BJUS TYPE &&HT CASe III

GTNTTATIONARY PLATFD2M PROGRAM COSTS (196C3K)

lele GEOPLATFORNM (BUS) -TOTAL

lelele STOUCTURE

lelelole STRUCTURE (PRIMARY)
lelele2e STRUCTUPE (SECONDARY)
leloelede STRUCTUPE (TCILINAR)

1ele?es THTZOMAL CINTROL

lelede ATTITUN: CONTRML

lele3ele ATTITUDS CONTROL (AVIONICS)
lelede?. ATTITUNC CONTRIL (ANCOD)
leleb, REACTING CUNTIPOL

lele®e SLECIRICEL PO4:®

leloe®ele SOLAR AQRAY
lele%e2s IATTCRIES
1ele®e?s POW:R CONC £ DIST

leleb, TT7FC

lele7e PENDEZVOUS E DPCKING
lele?ele RWENDEZVIUS (AVIONICS)
lele7e2e CCCRING (MECHANICAL)
le1.2. INTEGRATION, ASSEMALY, £ cr/0
lele9e PPrGRAM MANAGEMENT

1e1e10e SYSTEMS ENGRG € INTEGRATINON
lelelle SYSTLMS TEST ARTICLE
lelel?, "YSTZY T_ST N2cRATIONS
leleld, GSF

x.‘.“. FSr

1elelSe FACILITECS

nDTELE FI1FST
PMRTE UNlT
(WALN | Cusd
267495 LY 4V
1621 3.00
HeT2 2ebb
620 T
1e24
3.2) NTS
3250 beU1
31.0? 4.43
1.59 le50
i7e31 294
2C,.,9% 2%e5°%
l4ell loebld
o4l 215
15062 Gav7
11.47 11.01
¢%420 4e40
20415 2a5Y
3.,0% leol
Ceb3
1221 429
PLTR R | &5V
bue21
1625
13.2

12425431,

PRUD
PHASE

€057
19v.20
be &b
T7.30
lelo
le71
lo«b2
12.26
4,37
E.l%
7.67
50.98
596
13.75
300464
120106
de26
3.90
17.78
1le.00

1245

EDTEE
PLUS
PROC

456,24

01/21/780

SR
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Table 1-2.
SYTTEm LIFEj UNITS PR0ODUCED

Nominal Traffic Model Cost Rung, Contd

16.90 1.9

ITer 61 23S Trag

GEJSTATIPNARY PLATFOFRm PROGRAM CNSTS (1l9ousk)

lele GENPLATFOIN (BUS) -T97aL

lelals "TPUCTRE

lelalals STRUCTURE (PPIvARY)
lelele?y STRUCTYS S (ST 2NNDARY)
lelelad, STRUCTIYSL (TCILING)

lala?2,s THTRPAL CONTOOL

lele?s ATYITUY- CNONTOPRL

leledal, ATTITUDS™ CINTENL (AVIONICS)
lelee?e ATTITUU- CONTRQOL (ANCD)

Tele®, -ACTI M CONTRNL

lele®e SLTFIRICAL PNurE
leleSele SNLA< a20ay
TeleSa2, PATTER] S
1e1eSe%e ®PNet® COML £ DISTY

lelene TYFC

1e1.7. OFNNEIVIUS € DPZHING
leleTele #7NDTTVLUS (BYIZSNICS)
leleTe2s DOCRINA (PoCHANICAL)
Teled, IMYTGRATIUN, ALS=vILY, € C/70
leleQ, FPENLEAN PANAGE™TNT

lala?de CYSTEM, INGIG £ INTEGRATION
Telalle SYTI_®mC [€ST 227YCLS
lele??¢ SYSHe® TrST A6ZRpv (NS
leleld, A"

lelalé, F°°

lelol®, saCILITI"S

ROTEE
pHAST
cosr
271 .81
16,16
6,71
te?29

le2+

2.1
cle26
.11
17,14

22.0L%

aleb?

a5t

Cast L1l

FinsT
UNIT
Cust
8957
J.U5
2.3
62
-1
Vet
£.C1
leacO
dta 02
e33
4Ceb
2415

“ev3

IT¥Y-24

Gedl
Ye2d

vl

12. 25431,

PRLD
PHASE

CoLr
267.76
8.4646
T.28
l.10
le87
27613
22.16
4.97
49.84
70.061
%0.90
’."
13.7¢0

3%.04

23.15
15.66
16,21

—— ——

ols21/700

ROTEE
FLUS
PkOD

519.35

4
asd
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Table I-2. Nominal Traffic Model Cost Runs, Contd
SYSTEM LIFS; UNITS PRODUCED leeve 2.70
12.25.31. ol/21/780
ITEM 62 o'~ YPE 46M7 CaSe LIl
GEOSTATIONARY PLATEQRY PROGRAM COSTS (196CIM)
ROTEE FIRST PRUD ROTEE
PHASE UNLT FHASE PLLS
cosT CusT cosT FROD
| 1els GFPPLATFOIN (BUS) -TOTAL 313.22 1lle72 212.27 526409
| lelels ST2UCTURS i5.79 3.66 64906 !
| lelelale STWUCTU<Z (PPI *ARY) 7.726 3.lo 6.01 . i
2 lelele?e STHUCTUE (SECNNDARY) Tall e HU .93
lelele?y STFUCTL® = (TNILING) let2
lele2. THFRMAL CONTROL . 3.52 o Te leby
l1e1e3. ATTITUOE CONTOOL 38453 l2e23 23.25%
leledale ATTITUN: CONTROL (AVIONICS) 34,30 10.31 19.6¢C
i lele3e2e ATTITUL: CONTKIL (AMCO) 2425 Lev2 3.06% "
o leleés RFACTION CONMTPCL 27432 22480 43447
w >
1e1e5. CL=CTRICAL POWER 35,91 31,71 60.25
l1ele%ele SOLAR A322Y 1.3 c2e067 43,08
lo’u“r’o ""t"l'-s . 043 277 527
lele 5.3 2NWFR COND £ DIST Af o4 0e27 Ll1.51
leleb, TTEC 17,19 15.7% 29ev1
lele7e RTNDLZVOUS & NOCKING
TeleTele PFNNDEZVINS (AVIONICS)
lele74?s NOCKING (PECHANICAL)
’ lela% INTEGRATION, ASSCMOLY, K C/0 lue b 15et4
1419, PPNGRPAM FANAGEMENT J.71 6.9¢L 13,23
\
» lelalds SYSTEMS oLNCOG & INTEGRATION 22476 7.31 13,89
i
1 lelelle SYTTCMS TEST ARTICLE 37,45
i 1e1412, SY"TEM TIST 0F OATIONS 24412
‘ lele13. GOE 317
| lalalb, FeF
lelel®, FACILITITS itel
R
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Table I-2. Nominal Traffic Model Cost Runs, Contd

SYSTEM LIFET UNLTS PRCOUCED vell %430
1141,30, 01721780
ITzF 63 oUS TYPE 4748 CAde i1II
GFOSTATIVONARY PLATFORM PROGRAM COSTS (1S8USH)
ROTEE FIxSIT PROD ROTEE
P4ASE umLT PHASE PLUS
cosT CostT cCcsT FROD
lele GEOPLATFORM (BUS) -TNTAL 222 .92 7260 252.10 432.91
} lelels STRUCTURE 15,78 3.6 13.22
lelelels STRUCTURE (PRIMARY) TeO& 3. l6 lieél
lelele2e¢ STRUCTURE (SECONDARY) T.10 «20 le81
lelelede STRUCTURFE (TOOLING) leb2
le1e?. THEOMAL CONTROL 3.31 80 2.38
lele3, ATTITUDE CUNTRCL 25869 0eC? 21.92
leledale ATTITUDS CONTROL (AVIONICS) 25419 4,54 16438
! lelede2e ATTITUIT CINIIL (AMCD) 1442 Leb3 5453
> lelet, REACTION CONTROL i7.30 7445 26489
¥ =
leleSe ELFCTRICAL PNUWER P05 27.02 100s44
1eleSele SNLAR ARRAY 12,74 15.06 7097
lele542¢ BATTERICS 035 2452 910
lele543. POWcR CIND & DIST 16,95 Ye04 20037
lelets TTEC 9433 11.006 39.92
lele7s RENDEZVIUS £ DCCKING
lela7ele 9FNDEZVAUS (AVIONICS)
lela7e2s DDCKING (MECAHANICAL)
leleBs TNTFGRATION, ASSE™BLY, € C/0 betl 24457
! lela9e PPFOARRAM MANAGEMENT Tebb 4.4 16,38
lelel10s SYSTEMS ZNGRG & INTEGRATION 15498 4eh 1663¢
leloelle SYSTEMS TEST ARTICLE 63451
1elel?, SYSTEM TEST OPERATINNS 14,23
1elelds 6SE ale)"®
lelelbe FSF
lele15, FACILITICS C b




SYSTEN L1

lalele?,
lelela?e

‘.‘lz. r
lele3. A

leledele
1e102.2,

69-1

l.‘l.‘l £
lelefe €
‘.l.s.l.
leleSele
lele5.3.
lelehe T
lele7. °
l.‘.’.‘.
1ele7.2e
Tela?2e I
lele9. P
lel.10,

lelells

lelal2.

‘.1013.

lelalb,

lo‘-l"o

Table I-2.

FEJ UNITS ¥RODUCFD

lele GTOPLATFOIM (BUS) =-TITAL
lelols STRUCTURE
lelelele STRUCTURIZ (PRIMAPY)

FTPUCTUIZ (S IMNDARY)
SThUCTu®s (TPOLINS)

HERPFAL CONTFOL

TTITuNe CONTHOL

ATTITUN, CONTROL (AVIOINICS)

ATTITUD . CONTRIL (AMCD)
CTACTION CONTROL
LECTwiCAL PRJER
SNLAR AQP2Y
AATTERI(S
POWER CuND € DOTST
TLC
FUYF ZV0OUS & OCTKING
AENIETVOUS (AVICNICS)
PACKING (MZCHANICAL)
LT=GRATIIN, ASSTEvSLY, £ C/N
OCGRA™ MANAGCEMENT
SYSTENMS :ING?G & THTEGRATINN
CveriMs TEST ARTICLE
SYSTcHM T-ST JP™24TINNS
cer

FSE

FACILITI=S

Nominal Traffic Model Cost Runs, Contd

10690 2eM)

GECSTATIONARY PLATFOPM PROGRAM CNOSTS (19LLSH)

12 25,31,
LTek 64 BUS TCPF &TJE  Ca3E 111
®JTEE FIRST FROC
PHAST (ThS & | PHASE
cnsT cuLr cosrT
V259 t4evd 161.47
15,31 3.07 0.97
T7.07 .17 6,02
Tel? «50 90
leh2
EP o 71 1e35
31,44 7.21 13.71
Jl.ne 593 1051
Le77 lebo 3.1
P22 3«70 7.053
ahel2 32.33 6l.42
16,22 23419 44,07
bt L] Set4
Lienet te2l 1l.92
llev1 L3a7% 26413
7.0 “4escl Jelb
20445 3o 30 6e27
9.7 le2l 2.87
Tevé 15:0%
ile2 229 10,006
26403 Yeltl 1056
74,11
11F
19671
9,25

Clrs21760

ROTGE
PLUS
PRCD

464,92

i ———— —
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Tabie 1-2.
SYSTEM LIFF UNITS FROOUCED

Nominal Traffic Model Cost Runs, Contd

160G 2,00

ITLM ob EUS TYP®

GZNSTATITNARY PLATFCORY PROGRAM CNSTS (L94CSM)

lele GZOPLATFNP M (2US) -TOTAL

Yelolele STFUZTUZT (PRIMARY)

e2e STPUCTURE (57CNNDR2Y)
oYe STRUCTUEE (TOALING)
lele2s THEOMAL CONTROL
Tele3e ATTITUCF CONTENL
leleZ2ele ATTITUD” CUNTRIL (AVIDONICS)
lele3e2e ATTITUDE CLNTRUL (AMCH)
lelee FFATTION ZOPTRCOL
lele%e FLFCIPICAL POWER
lele®ele “CLAEP A2RAY
l1ele%e2, RATT-R]:S ‘
lelaSs?s POWiR COND € DIST
leleste TTEC
lele7e PFNDEZVNLS E DCCKING
lelea7els FENDIZVIUS (AVINNICS)
1ele7e2¢ NNCKING (P=CHANICAL)
leleBbe INTEGRATINN, AS3EMBLY, € C/0
lela9e POOGKAM MANAGEMINT
lelelfe TYSTEMS NCIG & INTEARATION
lelelle SYSTEMS TcST ARTICLE
lelel2s SYCTZM T=ST (OPCZRAATIONS
lelel2s GSH
lelelé, FCF

lela1Se FACILITI=S

KDTELE
PHAS”
«QsT

3uT7.41
1533
T8

7.12
2.24

Geob

47LS CaSE I

FIRST
UNIT
COsT
bbe.oo
4.6
4.C0
e 50
o 71
757
Sevtb
1.71
3,92
32.33
"Anlg
deut
Le2?
13.1%
4.81
3.30
leti
tea
“ebl

Sebo

12,25.31.

PROD
PHASZ
COsSTY
165,07
€07
7«72
e 96
4035
14,3y
ll.14
3.25
Tebd
€leb2
44,07
Zeb6
ile.52
26,13
velé
6627
207
15,63
10,28

10.t0

Gl/217¢0

ROTEe
PLUS
PRCD

472,48

o |
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Table 1-2.
SYSTEm LIFRy UNITS Pgfucen

Nominal Traffic Model Cost Runs,
8.0v %00

ITER 69 BUS Type 498 CASE 111

GENSTATIONARY PLATFGRM pPRQGRANM COSTS (1veosm)

le 1, GEOPLATFUIM {sus) -TarvaL
lelale STRUCTYRSZ

leletet, “TPUCTURE (PRIMARY)
lelel,?, STeUCTUR (SECOMDARY)
lelele, STRUCTURE (T09L ING)

1.1.2. THEP NAL CONTROL

1,1,2, ATT! Tun: CANTeCL

lelaldele ATTITuD= ConTROL (AVIONICS)
1s1.3.2, ATTIITUDE CONTROL (AMCD)
leles, °TACTICN ConTPOL

le 1.5, Elsorerza POWER

le'e®ela SOLAR ARRAY

lele5,2, VATT:ERICS .

l.1.%,3, opuER COND ¢ DIST

leleth, TTEC

lel,7, PENDEZVOUS ¢ DOCKING
lela7.1, PENDZZVIUS (AVIDNICS)
lela?,2, DNCKING (¥ZCHANICAL)
lelaf, ]NYFGR‘YIQN. ASSEM3LY, € Csn
1e1.9, PaNGRAY MANAGEMINT

lelelo, SYSTEMS ENGRG § INTSGPATION
lelel1, SYSTEMS TEST AT ICLF
Telol2, cysyems v:ig7 JFERATIINSG
lelel?, ase

lalols, £xr

lelols, FACILITIGS

KOTEE FIRSY
P4ASc UNIT
LasT COsT
<204,82 72.00
45.7% 3de.06
T.06 3.106
7.10 o5y
len2
3. 31 b0
254450 6.07
2o 14 bete
l1e42 l.23
17.39 7.65
23,95 27082
12,76 1S.56
035 2.52
16,95 S5.66
.33 11.00
be.l
Tebt be54
1£.98 %e28
t3,%3
6.2y
17.0%
K% L)

Contd

11.41.30.

PROD
PHASE

CasTY
262.10
13,22
1l.41
leb]
2038
€he92
16.30
5.53
20,69
100,44
70,97
v.10
20437

39.92

2%e57
16,38

d6e 3¢

kOTEE
PLUS
Pk CO

$62.91

01721780

ey
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Table I-2.

SYSTEY LIFS3 UNITS PR0ODJCFO

G O3TATINMARY PLATFN&A PROGRAM COSTS (190031)

1ele GEOIPLATFO2M (BUS) -TOTAL
lelel, ST2uCTTURE

Telelale STHICINAC (PP[™ARY)
lelele?e STENCTIZE (€=20%DARY)
Tolelede STHICT I2F (TLILING)

1ele?, THTOMAL CONTROL

Telede ATTTITUY2" CONTROL

leledele ATTITUNT CUNT20OL (AVIONTCS)

Lelede?e ETTITUOF CO%TROL (A%CD)
lelebe S7AZTION CONTPCL

le'e'e "LECTRICAL PO4ER

lele®ele SOLAR ARAY

1eleSe2e 2AYTERIES

1ele®ede 2TmEx CUND € OIST

lele®e TTEC

lela7,e PENNEIVIUS € DOCKING
lele7ele 9ENDL7VIUS (AVIONICS)
lele7e?e COCKLING (MTCHANICAL)
lele®, INTFGRATICN, ASSEMALY, & 2/0
lela9, 227°GKAN NANAGEPEMTY

lelel10e SYSTEMS =“NCIG & INTIGRATION
lelelle SYSTE®™T T=ST ARTICLS
1elel2e TYSTE™ TEST (PSRATICNS
lelel?e G657

lelelbs FSF

lelol®. FACILITIcS

Nominal Traffic Mode! Cost Runs, Contd

154,00

ITEm 70 ©')5 TYPE &IKI CasSe [II

2,00

ROTE:Z

PHASE
crsT

302.5%

15.21
Te27
Tal?
len2
Jas0

3.+46

3.7
1.77

lde22

35,12

16.02

b b

L3436

11.91

30.7

20eb0
ve53

11.03
26405
7¢.13
1He3"

19,91

0495

HInST
UN.T
cusy

(A1
,.67
3427

«50
«7i
T.21
Ye33
letbd
3.0

32.33

23.19
Ce0b
6,27

13,75
ho.cl
3.30
l.51

7.9%

127531

PRUD
PHASE
coLT
161467
0e%7
6602
e 90
1635
13.71
Adedl
319
793
bleb2
464,07
S5.44
11.92
ibell
9.16
6.27
2.87
15.09
10.08

1050

R e T

ol/21/80

ROTEE
PLUS
PROD

466,02

e w T

—
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Table [-2. Nominal Traffic Model Cost Runs, Contd
SYSTEW LIFF§ UNITS PRFTUCZD 0eU0 2.90
11441030, 01721700 !
3
ITeMm 71 8US TYPE S9M8 CASE IV H
GTOSTATINNARY PLATFCRAM PROGRAM COSTS (19008M) ;
KOTEE FIKST PROD ROTEE i
PHASE UNIT PHASE PLUS
nsTY cusT cost PROD
g lele GEMPLATFIRM (BUS) =TOTAL 3C9.65 Lle.v2 225.95 535,99
g lelete STRUCTUPE 19.77 £.28 10.06
b lelelele STRUCTURE (PRIMARY) T.p2 4.56 Gebb .
lelele?, STRULTURE (SECONDARY) 9.35 .72 le3?7
lelelede STRUCTURE (TCILING) 2460
le1s2. THERMAL CCNTROL . 3,71 ) 1.72
l1e1e3. ATTITUD: CONTRCL 2717 tovy 17.07
lele?ele ATTITUDT CONTROL (AVIONSICS) 26,79 Te45 14.10
lela3e?, ATTITJD: CONTROL (AMCD) 162 1.53 2.9
:5 leleée PPACTICY CONTRNL 19435 12402 22.03
N lel.%. FLECTRICAL POMER » 44410 . AB.CA sl.27 =
lele®el. SNLAQ ADRAY i9.08 33,27 63,22
leleSe?, BATTZA[ES . e35 472 0,96
F 1e1.%.3, POWER CIND & DIST 24,66 10.C5 19409
leloNe TTEE 10.11 17.¢6 33,59
1.1a7. PFNIZZVIUS E D3CKING
1a1e7ele REAMDZ2VIUS (AVIANTICS)
lela774,2¢ CCCKING (MECHANTICAL)
1e1e%e !IITEGRATION, ASSEMSLY, € C/0 1115 21.18
lela9, PONGPAM MANAGEMINT 9.27 Teb) 16,12
letelde SYSTLMS CSNGRG €& INTSGRATIQN 19.91 7443 14012
lelelle SYSTEMS T:ST ARTICLE 1C4.95 |
Yel.12, SYSTE TeST OPSRATINNS 23,41
1elalle BeF 1?.52
1slalas S5¢
YEe EACILLIY=S 15622

PP
—
©
.
.
.

iIl-lll--n--------l---lllIIlI-lllllllllllll-lllllllillll



£L-1

Table I-2.

SYSTE™ LIFF) UNITS PRODUCF)

Nominal Traffic Model Cost Runs, Contd

16.0C 1.00

ITem 72 6US TYPE S5OmMg CASE 1V

GFOSTATIONARY PLATFORY PROGRAM COSTS (L9003M)

lele GENPLATFORM (RUS) =-TITAL

lelele ST2UCTURE

1elele'e STRUCTUE (PRIMARY)
lelele2e “TRUCTURE (SFZNNDARY)
lelelede STRUCTURE (TRIALINRY

lele?s THUTPHMaL CCNTOCL

lele2e ATTITUI- CCMTENL

lelalele ATTITILT CONTRIOL (AVINNIZS)
Tele¥e2, ATTITII. COINTOJL (AMCH)
lelebe 2EACTION CCOnTON

lele®e “L7CTIRITAL PSP

lele®ele “7LAR a2RaY

l.‘lso?. ."’C'X:S

leleSeds POwE? COND ‘ 2IST

lelebse TTFC

lele7e 27“DEIVIUS € DOCXING
Tale7ele P3NATZVUUS (AVINNEICS)
lele7e?e POCKING (PECHANICAL)
lele9s INTFGRATIOM, ASSE™ALY, € C/0
lele9e PPNGRAM MANAG-M:-NT

lelel0, TYSTZ9;5 SNGRG £ THTCSGRATINN
lelelle SYSTZMS TZST AQTICLS:
1elel2s TYSTzh T=ST CPERATINNS
leleld. GSF

lelels, ESE

1elel®, FACILITIES

RITEE FIRST
PHAST UNIT
Ccast Cust
4o5.21 136.70
173 225
Te™S bbb
2,20 el
2eub
3.d1 ovd
15,21 10.e7
33.29 el
2,21 levl
¢N.29 Jery
Pl Stede
234)? 30.56
L 2.4%
1.7 lie.13
42470 22.01
3215 6.07
2le2% 4. 20
iN.?) leil
1< 70
13.3% bed2
31.54 Ce¥d
115.26
24e51
11.23
14,94

12.25.31.

PRGD
PHASE
cust
136,70
5.2%
LY 1)
«0l
«98
10,87
8.96
le91
Selv
55.38
33.ve
>.28
dle1)
22.01
6,07
420
lenl
L270
8,52

0e94

01/21/80

ROTLE
rLUS
PkLD

543,60
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Table 1-3. High Traffic Model Cost Runs, Contd

FY LG I S L B D T uBuLe " AVeVw 3202
12.2%.31. Q14210400
* ITER 76 b5 Treg 610C CASe 11
GENSTATIONARY PLATFORN PROGRAN COSTS (19608M)
ROTEc FIRST rROD kOTGE
PHASE unll PHASE PLUS
cosy cust cost PROD
lele GFOPLATFORN (as) -T0OTAL AT6.76 43,10 1099.97 1276. 74
lelel, STRUCTURF 9.93 Le50 40,34
lelolale STRUCTURE (PRINARY) 5.%9 1.37 34,02
lelele2e CTRUCTURZ (SECONDARY) 3e79 22 %.52
lo‘.‘.‘o (lluClult' (llﬂlll‘l O,’
lele?2e THERMAL CONIROL 296 o7 12.10
1.1.3. ATTITUDe CONTROL .79 %.20 13250
leledel, ATTITUDE CONTROL (AVINNICS) 30.461 3.7% 9557
- lelede2. ATTITUDE CONTROL (ARCD) 1.39% Le42 36.93
| %
- lelebe REACTION CONTPOL 21,77 8.23 209,75 {
lele%: ELECIRICAL POVER 15060 1le72 298,40
1ele%ele SNLAR ARRAY 7.9% 8.71 221.01
lele9.2¢ RATTERIFS «40 -89 22.70
1.1-%.3, PNWET COND € oISy T.33 2.11 93.81
lelebe TTEC 10,406 6.42 103.59
1.1.7, RENDETVOUS £ DOCKING
lelaTele RENDEZVAUS CAVIONICS)
lela?.2. DOCKING (RECHANICAL)
leleB: INTFGRATION, ASSEmBLY, & C/O 4.04 102.00
1ele9s PPOGRARN MANAGEMENT 6.0% 2.0V 60.53
1e1.10. SYSTENS cNGRG § INTEGRATION 16.10 2.02 71.96 :
leleldle SYSTEMS TEST ARTICL= 37.66
lelol2, SYSTEM TFST OFERATIONS 9.32
lelelds GSE 9.25
‘.l.“. "‘
1.1.19, FACILITIES 4.97
————————" S —
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Table 1-3. High Traffic Model Cost Runs, Contd

2020 0 LAT g WAL PRIV ICT D

LR LR do v

ITen o0 bVS TYPE

GEOSTATIOHARY PLATFORY PROGRAN COSIS (19803H)

lele GENPLATFORN (BUS) -TOTAL
1e1:1e STRUCTURE

lelelele STRUCTURE (PRIMARY)
lelole2s STRUCTUYE (SECONDARY)
lelelede STRUCTURE (TOILING)

lele2e THERNAL CONTROL

lelede ATTITUDE CONTROL

1.1.3.1. ATTITUDE CONTROL (AVIDNICS)
lelede2e ATTITUDE CONTROL (ANCD)
lelebe REACTION CONTROL

1¢1.5. ELFCIRICAL POVER

1e1e%:1e SOLAR ARRAY

lele%¢2¢ BATTERIES

le1e%.3. POWER COND £ OIST

lelebe TTEC

l1ele7. RENDEZVOUS €& DOCKING
1eleTele PENDEZVOUS (AVIONICS)
lele7e2¢ DOCKING (RECHANICAL)
lele, INTEGRATION, ASSEMBLY, € C/0
lele9. PRNGRAN MANAGEMENT

lelelO, SYSTEMNS SNGRG € IMNTEGRATINN
lelelle SYSTENS TEST ARTICLE
lelel2, SYSTFM TEST OPCERATIONS
lelel3. GSE

lelelbs FSE

1elel5. FACILITIES

RDTEE
PHASFE
cosvY
340,21
15.61
7.03
7.00
1.59
3.%0
3.65
.56
2.29
27.%06
56,05
2l.16
o453
25.26

12.14

10.55
26,92
112,33
27.60
16,25

15,85

67N CASE 111

FInSY
UNIT
CcosT
128,70
35y
3.10
o717
12.69
10,75
1.9%
23.00
4%.08
31,27
4,02
679

15436

12.04%
0.062
8e42

12.25%.31,

PROV
PAASE

Cos7Y
676,71
1660
16.29
2459
4003
66,70
56,50
10,20
125405
231.61
164,30
21.15
46017

00.73

63.26
42.16
44027

01721760

RDTEE
PLUS
PROD

1024.92
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Table I-3. High Traffic Mode} Cost Runs, Contd
SIDICA LIrEE UNL Y rruUUL L iteLu Seuu
1237451, vis21/700
ITLh o2 BUS TYPE s9nCe CaSe 111

GENSTATIONARY PLATFORA PROGRAM COSTS (1960G3M)

ROTEE FIRST PROD RDTGE

PHASE UN1T rriASE PLUS

cost cosy cost PROD
lele GENPLATFORNM (sus) -TOTA! 443,00 159,33 575.19 1019.98
lelele STRUCTURE 18,15 %.01 16,64
lelelels STRUCTURE (PRINARY) T7.53 394 14,36
leloie2, STRUCTURE (SECNNNARY) 8.66 «63 2.286
lelated, STRUCTURE (T00L ING) 2.18
lele2s THERMAL CONTKOL 374 95 3.66
leleSe ATTITUDE CONTROL 36,98 12,98 46.84%
lelad.le ATTVITUDE CONTROL (AvIONICS) 36,66 14.02 39.79
leled.2. ATTITUOE CONTROL (AmCD) 2432 1.95 Te05
leleb, RFACTION CONTROL 2he49 13,99 50.50
YeleS5. ELECTRICAL POVER 04 .96 65,5 236.76
1ela5.1, SOLAR ARRAY 20 .39 45.9 165.90
lela®e2. BATTERIES b6 6035 22,92
lele%.3, POWER COMD € oISsY 3bel1 13.26 $T.00
Leloab, TTEC 12.80 21,06 76,01
lele7. RENDEZVOUS & DOCKING 2T.26 4.92 17.75
leleTele RENDEZVOUS CAVIONICS) 21618 4.00 14,74
1e1.7.2. DOCKING (MECHANICAL) 6011 83 3.01
LeleB, INTEGRATION, ASSE™BLY, € C/0D 16,09 53,76
lele9. PPOGRAN MANAGEMENT 13,94 9.93 35,04
lelelOs SYSTENS ENGRG € INTEGRATION 32.95 40.462 37.63
Lelalle SYSTEMS TEST ARTICLE 133,9¢
lele12. SYSTEM TEST OPERATIONS 36,40 .
11,13, GSF 13,04
lelol4, FSE y
le 115, FACILITTIES 16426 1
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Table I-3. High Traffic Model Cost Runs, Contd o
Tl LT AT g WL ) PRUVULTL dLevw JeVV
!
12.37,51, 0L/21/709
ITEM o4 BUS TYPE TOME CASE Ii1 i
GFOSTATIONARY PLATFORM PROGRAN COSTS> (190GSM) |
ROTEE FiksT PROL EDTGE 1
PHASE UNLT PHASE PLUS ¢
cost cost cusy PROD .
lelse GEOPLATFOIM (BUS) -TITAL +70.40 108.33 465,57 $36.37 3
| lelols STRUCTURE 19,92 %30 14,065 4
lelelels STRUCTURE (PRIMARY) 7.83 4057 12,54 .
lelela2s STRUCTURE (SFCONDARY) 9.37 73 2401 | §
leleleds STRUCTURE (TOOLING) 2.61 18
lele2. THERBAL CONTROL 3.el 98 2.7 4
lele2, AVIITUDE CONTROL 36,39 1153 Y T i
leledale ATTITUDE CONTROL (AVIONICS) 34,07 9e57 26446 !
| lele3.2. ATTITUDE CONTROL (ANCD) 2.32 1.95% 5.40
=i
o lelede REACTION CONTROL 20.49 6.27 17,34
w
le1:s%. ELECTRICAL POWER 75.064 79.03 210,57
| lele%ele SOLAP ARRAY 32,57 5%.02 152.10 #
leleS.2. BATTER[ES %7 7.07 21.77 ,
1.1.5.3. POWER COND € DIST 42,00 16014 44,63 ;
lele6, TTEC : 12,89 21494 60460 :
o
| lele7. PENDEZVOUS €& DOCKING 32.18 0.07 16.78 :
, TeleZale RENDEZVIUS (AVIOMICS) 21,29 4.20 Ll.T78
* 1e1e7.2. NOCKING (MECHANICAL) 10.90 1.41 5.00
lo1e0. INTEGRATIOUN, ASSENALY, & C/N 1573 43,51
1c1e9. PROGRAM MANAGEMENT 14,90 10,49 29,01 a
11,10, SYSTEMS ENGRG €& INTFGRATION 33,23 11.01 30.40
Telelle SYSTEMS TEST ARTICLE 146,83 ‘1
r i
lelel2: TYSTEN TEST CPERATIONS 36.34 -
l1e1e13, GSF 29.14 i
lelolée FSF i
1e1a1%. FACILITISS 15.94 E
t | 4
i
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Table I-3. High Traffic Mode

SUSTem Lige; UNITS PRODPUCED

1£3.(n

8US TYPF 730C Case 1y

CEQSTATIONARY PLATFORM PrOGRAYy COSTS (196:3m)

L.1. CEUPLATFORN fsus) -TOVAL
led.l. SIvuCTURE

lelalal, STRUC TuR, IPRIMAR .
l.d.le2, SIvuCTume (SECanDary)
l.1.1.3, STRUC fume (T1000LING)

lel.2, THENraL ContraoL

leled. ANy Tuoe CMOGt

leladal. ATTIYUOE COnTROL ‘l"n.lc’.
leledez, ATVITVOE Conrao (ARCD)
l1elos. REACTION ContTroOL

l.1,.5. ELECTRICAL POwER

1.1.5%.1. SOLan ARRAY

lo.-’ol. .""..fs

leloS.3. POuER COND ¢ oIsY

ledobe TrRC

lelov, PERVE ZVOys & DOCKING
l.1.2.1, RENDE Zvous (Aviowics)
lelo2,2, DOCK ING 'ﬂ((“"!(‘l.
lelow, lﬂ"‘..'lohl ASSEmELY, ¢ c/0
1e1.9, PkOGrAN RANAGESENTY

L.aiqno, SYSTERS uNGRG ¢ IMTEGRATION
ledold, SVSTEms TEST ARTICLE
l.1.12, SYSTen TEST UPLRATIONS
l.2.13, (313

Lelole, Fst

lel.s. FaClulvies

POV CE
PHLSE
cosy
135,48
7.9
5.21
2+33
«39
2. 77
29. 7%
20,76
1.¢1
19.15
0. 61
4.5
N
3.7

5.n
13.¢5
22.¢0

S.47

T.¢2

2.¢5%

FIRSY
UNIY
cosy
2%.31
1.27
1.9
-11
ol
361
2.38
1.24
‘.63
5.47
4.14
«36
97

%43

2.37
1.5
1.¢0

13.39,5¢, 01s25700

PROD : POTCE
FHASE PLuS
casy PROD

2830.49 29¢5.93
130.¢c0 i
1619

12.69
44,9 !
404.02
265.72
130.30
317,99
€11.12
402.%)
0.0
109.5¢

- . |

264,53
176.35 ’.
185.17 . ‘

e
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Table 1-3. High Traffic Model Cost Runs, Contd
SYSTAN LIFES UNITS PRODICED

1600 121.0°

ITEn 08 eUS TYPE 759C FASE 11

GEUSTATIONATY PLATFOFR PROGRAR CISYS (19nusn)

lele GEOPLATFORAN (3US) -107AL
Ledele STRUCTURE

delelele STRUCTURE (PRIRARY)
Lelole2s STPUCTURE (SECONDAPY)
lelelode STRUCTURE (TUOLING)

Lele2. THERNAL CuUnTROL

Leled: ATVITUDE CONTHOL

Beledede ATTITUDE CONTROL (AVIONICS)
Lelede2. ATTVITUDE CONTROL (AMCOD)
Lelete RUACTION CONTROL

QeleS: ELECTRICAL POwER

leledele SOLAR ARRAY

lele5.2. BATTERIES

leleSed. PGMER COND € DIST

lelebe TVRC

leleT7e RENDEIVULS € DOCKRING
ledoaTele RENMDEIVOUS (AVIONICS)
LeloTeZ. DOCKING (NECHANIC L)
Leloeve INTEGRATION, ASSERBLY, € C/0
Ledle9e PRUGPAR NANAG-RENT

lelolO, SYSTENMS ENGRC € INTEGRATION
Qelolle SVYSTERS TESI ARTICLE
lele)2s SYSTER TEST OPcRATIONS
ledold, 65E

telola,. FSE

lelolS. FACILETIES

RDVCE
PHASE
cnst
156,45
9.29
9.09
2.7C
« 70
2.00
.78
29.56
1.10
2. 40
11.7%
6.11
<30
2.25

S.97

t.29
14,07
20,92

T.18

8.5%0

S.t8

FIRSY
unit
cosy
33.1%
1.79
1.6
o146
42
4.32
2.9
1.35
626
814
e.17
54
1.64

4.00

.10
2.07
2.17

13.39.50.

PROD
PHASE
costy
2002.17
193.7%
140,04
11.79
3%.32
3%6.00
2.7%
114.14 -
831.40
90.7%
523.3¢
4%.%)
121.0

414,40

202.00
17%.25
104.C1

Chs2zssno

RDILE
s
(401

2967.23

T o
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Table 1-3. High Traffic Model Cost Runs, Contd

SYSTEM LIFE; UNITS PRQOUCED

1h.ut 9%.C0

ITFM t9 BUS TYPE T76AE CASE [1I

GEOSIATlﬂkllY.PtA'FOGR PRNGRAN COSTS (19808M)

Lele GEOPLATFORM (BUS) -T07AL
lelelse STRUCTURE

lelelele STRUCTURE (PRIMARY)
1elele2. STRUCTURE (SECONDARY)
leleleld. STRUCTUKRE (TOOLING)

lele2s THERMAL CONTROL

Lele3. ATTITUCE CONTROL

leledele ATTITUDE CONTROL (AVIONICS)
Lelede2. ATTITUDE COMTROL (AMCD)
Lelobe REACTION CONTROL

lelebe CLEFTRICAL POWER

lela5.10 SULAR ARRAY

leloe$e2. BATTERIES

lelebe3. POWER COND € NDIST

belebe TTEC

lele7. RENDEZVOUS € DUCKING
lele7el. RENDEZVOUS (AVIONICS)
lele7.2. DOCKRING (MECHANICAL)
1e1e8. INTEGRATION, ASSEMBLY, € C/0
Lele9:. PROGRAM MANAGEMENT

leloll. SYSTEMS ENGRG € INTEGRATION
1elelle SVYSTEMS TEST ARTICLE
delel2, SVYSTeN TEST CPERATIONS
l.1.13. GSE

Lelold,. FSE

lelolS, FACILITIES

ROTEE
PHASE
cnst
175.48
11.42
6.C2
§e62
17
2.72
29.29
20.29
1.CC
14.12
12,03
6.11
+«39
5.53
9. 80
2%.20

19.39
5.61

Te74
18.29
25452

6.32
10.46

2.57

FIRST
UNIT
cosvy
29.2¢6
2.006
1.78
«20
«38
3,30
2.07
1.23
1.189
8.32
6.17
63
1.53
4§43
3.11
2.33
78
2,73
1.682

1.91

13.39,58,

PROD
PHASE
cost
1984.32
139.9)
120.73
19.19
26.07
223,77
140. 48
03.29
79.93
564,31
618,34
42.46
103,51
300,53
21C.88
157.90
52.97
18%.4)
123.¢3

129,82

clzess6c

PDYEE
PLUS
PROD

21%9.79

—
- e ———————————————— -

RO I - h L |
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Table 1-3. High Traffic Model Cost Runs, Contd

3930en LIFE; UMITS PRUDUCED

l¢.v0 67.0(C

1TEN 51 RULS TYPE 700C* CASE I1I

GEOSTATIONARY PLATFORM PRUCRAM COSTS (19803M)

Aele GEOPLATFORM (BUS) -T07aAL
lelels STRUCTURE

lelelele STRUCTURE (PRIMARY)
l.1.1.2. SIIUCIUJG.ISGCONDAIVD
lelelede STRUCTURE (TOOLING)

lele2e THERMAL CONTROL

leleld. ATTITUDE CONTHOL

lele3ole ATTITUDE CONTROL (AVIONICS)
1e1e3.2. AVTITUDE COPTROL (AMCD)
l1eleb. REACTION CONTPROL

deleS5. ELECTRICAL POwER

1ele5,1. SOLAR ARRAY

lelo5.2. BATTERJES

leleS.3. PUMER COND € DIST

lelet. ITEC

lelo7. QINDEZVOUS € DOCKING
lele7els RENDEZVOUS (AVIONICS)
lele7.2. DOCKING (MECHANICAL)
leloet. INTEGRATION, ASSEMALY, & C/0
lelo9. PKOGRAN MANAGEMENY

lelolls SYSTERMS ENGRG & INTEGRATION
lelolle SVSTEMS TEST ARTICLE
110102, SYSTEA TEST UPERATIONS
1.1.13. 6SE

lelol&,. FSE

1alol%, FACILITIES

ROTEE
PHASE
cost
18c,. 61
8.9
5.49
2,9
« 50
2.€3
29.9
28,0806
1.04
17.10
12.7¢
€.00
«39
5.77
1C.006
24.03

19.43
4.€0

7.82
1E.47
26,51

7.06

l( -5‘

2.76

FIRST
UNIT
cosy
32,69
1.43
1.28
15
43
3.70
2.4%
1.235
2.79
’.0’
6.02
63
1.6C
S.14
2.93
2436
57
3.05
2.04

2.14

13.39,.58,

PROD
PHASE

cosy
20463.57
89,53
79.04
9.9
26.78
231.%2
152.79
76.33
174,15
£65,54%
426.22
39.14
166.19
3zi.11
103,33
147.55
35.78
199.99
127.33

133.¢9

C1/725/00

BDTVEE
PLUS
PROO

2226.39
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Table I-3. High Traffic Model Cost Runs, Contd

SYSTEM LIFE; UNITS PRCOUCED

LELV¥] 158,00

JTEn 92 BUS TYPE T79AB CASE 11

GEOSTATIONARY PLATFCRR PPUGRAM COSTS (1°8B0C3M)

lele GEOPLATFDRA (BUS) =T0TAL

lelele STRUCTURE

lelelele STPUCTURE (PRINARY)
leleleZe STRUCTUNE (SECONDARY)
Leleled. STRUCTURE (TOOLING)

lele2, THERMAL CONTROL

1.1.3.

ATTITUDE CONTROL
leledele ATTITUDE

1e1.3.2. ATTITUDE CONTROL (ANCD)

lelote

1.1.5.

REACTILN CONTROL

ELECTRICAL POwmER
leledele
leloS.2.

SOLAR ARRAY
BATTERIES

1ele5.3. PUWER COND E DISY

lelebe

T7€C

lele7. RENDEZVOUS € DOCKING
l1eleTele RENDEZVOUS (AVIONICS)

leleTeie

lel.8.

DOCKING (MECHANICAL)

INTEGRATION, ASSEMELY, & C/O

1e1.9. PROGRAN MANAGLMENT

1.1.10.
lelealle
l.1.12.
lelald.
lelolb.

l.1.15.

SYSTEMS ENGRG € INTEGRATION
SYSTEMS TEST ARTICLE

SYSTEM TEST OPERATIONS

311

FSE

VACILITIES

CONTROL (AVIONICS)

ROVEE FIRST
PHASE UNIT
cosy cost
112.09 22.38
B.04 1.20
5.18 1.94
J.ce o106
39
2.0 «37
22.76 2.5
22.C3 1.51
« 74 1.07
13.05 2.91
9.¢5 7.57
4.09 5.61
31 57
4,45 1.4C
T.74 3.75
2.10
4. 77 1.60
10.2% 1.4C
19.59
LTL)
b5

2.17

13.39.56.

PRDD
PHASE

costy
2430,.69
130.°%1
112.6%
17.006
39.77
279.82
1€3.82
115.99
218.5%5
022.58
€09.15
61.82
151.61

N7.75

227.68
151.92
151.92

01725780

kDTEE
PLUS
PROD

2562.70
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Table 1-3. High Traffic Model Cost Runs, Contd

SYSTEM LIFES UNITS PROOUCED 16e40% 7C.C0
13.39.58.,
ITen 93 BuUS TYPE 8CLBC CASE (I
GENSTATIONARY PLATFOMN vROGRAN COSTS (198L 30)
RDTEE FIRSY PROD
PHASE UNIT PHASE
cosY cosvy cast
'
L.l GEQPLATFORM (BUS) -TOTAL 15%.57 33.72 1723.73
lelele STRUCTURE .81 1.25 63.71
lelelelo STRUCTURE (PRINARY) 5.23 1.C8 54.97
lelele2. STRUCTURE (SECONDAPRY) 3.17 o17 8.74
lelele3. STRUCTURE (TROLING) «40
1.1.2« THERMAL CONTROL 2.85 o646 22.33
lele3e ATTATUDE CONTROL 30.81 4,138 223,05
leledel. ATTITUDE CONFROL C(AVIONICS) 29.62 3,03 154.69
lele3.2. ATTIVUDE CONTROL (AWCO) 1.19 1.35 €9.95
leloebs REACTION CUNTROL 20.57 6.38 326.14
lelebe CLECTRICAL POMER 12.14 B.36 427.1%
LeleSele SOLAR ARRAY 6.11 6.17 315.39
‘o‘o’olc .."tilts «39 63 3:.‘0
1ele%e3. POMER COND € pISY 5.3 1.56 79.65
Ledobe TTEC 1vel? 5.406 279.20
lele7e RENDEZVOUS € OOCKING
leleTele RENUEZVOUS (AVIONICS)
lele7e2es DOCKING INECHANICSL)
lel.8s INTEGRATIONS ASSEMBLY, € C/0 3.15 161.10
L.1.9. PROGRAM AANAGEMENT 6.32 2.10 107.40
1o1.40. SYSTEMS ENHGRG € INTEGRATION 16.93 2.21 1n2.m
Lelelle SVYSTEMS TESY ARTICLE 29.41
lelel2. SYSVEA TEST GPERATIONS 7.29
lelel13. GSE 8.%3

lelelas FSE
lelel5. FACILLTIES 3.76

01/s25/80

ROTCE
PLUS
PRDD

1679.3C
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Table I1-3. High Traffic Model Cost Runs, Contd
SYSTEM LIFES UNITS PRODUCED 16,00 70,60 »

ITEM 96 PUS TYPE ADFC CASE II

GEOSTATIONARY PLATFRM PRUCRAM COSTS (19808NM)

#NTEE FIRSY
PHASE UNnit
cosy cost
lele GLOPLATFORM (BUS) -TOTAL 1¢4.99 37.67
lelole STRUCTURE 10.11 2.05
lelelele STRUCTURE (PRINARY) t.11 1.88
leiele2s STRUCTURE (SECONDARY) 3.17 17
Belolod. STRUCTURE (TOOLING) .83
Jeleie THERARMAL CONTROL 2.85 1)
1ele3. ATTITUDE CONTHOL 31.3 .07
leledole ATTITUDE CONTROL (AVIONICS) 30,10 3.60
lelede2e ATTITUDE CONTROL (AMCO) 1.28 1.41
lelebe REACTIUGN CONTPOL 21.29 T7.45
lelede tLECTRICAL POWER 12.03 9,07
leloedele SOLAR ARRAY 6,60 6.082
lelede2. BATTERICS «39 63
leleSe3ds PUJER COND € DIST S5.06 1.63
leleos ITEC 1¢.17 5. %
leloe7. RENDe2VOUS € DOCKIKNG
lele7ele RENDEZVOUS (AVIONICS)
lele7ele DUCKING (MECHANICAL)
leleti. INTEGRATIONs, ASSEMBLY, € C/0O 3,.%2
1ele9. PRUGRAP "ANAGLRENT 6.%6 2.35
lelelds SVYSTEMS cNGRG € INTEGRATION 15.50 2.46
leleldle SYSTENS TEST ARTICLE 32,05
lolcllf SYSTem TEST UPCRATIONS 8.13
lele1lJ. GSE 8.86
‘.l.l*. 'st
1.1e15. FACILEVIES 6,45

13.39.58,

PROD
PHASE

cost
1925.34
104.80
96.C%
8.7¢
22.33
248.78
176.7(
T2.C8
380.72
463.56
348.50
32.00
€3.07

279.30

179.94
119.96
125.96

RDTEE
PLUS
PRLD

2u9C.33

vl/s25/780
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Table 1-3. High Traffic Model Cost Runs, Contd
i SYSTEM LIFEJ UNITS P2ODUCED 1e.00 58,00
: 13.39.56. 01725780
ITEA 96 BUS TYPE 82VC CASE 111
| GEOSTATIONARY PLATFUR® PROGRAM COSTS (19805M)
RNTCE FIPST PROD RDVCE
PHASE UNiY PHASE rLUS
cosvy cosv cost PRO0
l1.1. GENPLATFDRM (8US) -T0TAL 170.3% 319.84 1716.93 1681.29
3 lelele STRUCTURE 11.11 2.69 115.69
lelelole STRUCTURE (PRIMARY) €.¢3 ., 2.5 108.01
, leleloe2e STRUCTURE (SECONDARY) 3.28 W16 Tot8
f leleleds STRUCTURE (TOOLING) 1.21
1ele2. THERMAL CONTROL 2.07 45 ' 19.12
1.1.3. ATVYITUDE CONTROL 31.91 5.39 229.62
L1eledele ATTITUDE CONTROL (AVIONICS) 3C.%) 3,00 1te.70
Lelede2s ATTITUDE CONTROL (ARNCD) 1.38 1.67 62.93
—
<& lelobe RLACTION CONTROL 21.9% 8.56 367.57
-3
lele5. ELECTRICAL 70WER 12.26 8.39 360.43
leleSele SULAR A%RAY é.11 6.17 266,91
Lele%e2s BATTERIES .39 .63 26.909
Jelebede PD4ER COND & DIST 5.76 1.60 60.63
leleoe TTEC Al-ll 5.59 lﬁ.o07 .
H lol.7. RENDEZVOUS € DOCKING
lele7ele RENDEZVOUS (AVIDNICS)
lelo7e2. DDCKING (NECHANICAL)
l.1e¢e. INTEGRATION, ASSEMBLY, € C/0 3,72 199,90
Lel.9. PROGRARM MANAGEMENT e. 8 2.48 166.£0
l1ele10. SVSTENS ENGRG € INTEGRATION 15.890 2.61 111.93
Llelell. SYSTEMS TEST aRrTICLE 34.75
: 1.1.12. SYSTER TEST OPcRATIONS . 8.¢60
r le1.13. GSE 9,.c3
ledold. FSE
lolol%, FACILIVIES 5.18




—

Table I-3. High Traffic Model Cost Runs, Contd
SYSTEM LIFES UNLTL PRIDUCED

CedU  Li6.(0

ITEM 97 PUS TYPE 82308 CASE II

GEOSTATIONARY PLAYFDAN P#OGRAM C3STS (19803M)

lele. GEOPLATFORA (3US) -107AL
L.lele STRUCTURE

lelelelo STRUCTURE (PRIMARY)
lelole2. STRUCTURE (SECONDARY)
1eleleds STRUCTURE (TOOLING)

lele2e THEeR™AL CONTROL

ATTIIUOE CONTROL

3.
edele ATTITUDE CONTROL (AVIONICS)
o3,

1.
|
l. 2. ATTITUDE CONTROL (ANCD)

1
1
|
lelebe REACTION CONTROL

lelede tLECTPICAL POWER

lelebele SOLAR APRAY

Lele5.2. BATTERIES

lele5.3. POWEP COND € DIST

lLel o6, TTEC

lel.7« RENDEZVOUS € DNCXING
leleTele RENDEZVOUS (AVIONICS)
leleTel. DOCKING (AECHANICAL)
Ledot. IMTEGRATION, ASSEMBLY, £ C/0
iele9e PROGRARMR MANAGEMENT

LelelOo SYSTENY ENGRG € INTEGRATION
leledls SVSTERS TEST anTiCLE
leloel2e SVYSTEM TEST UPERATVIONS
lelol3. GSL

leloln. FSE

Lelel5. FACILITIES

MDVEE FIRST
PHASE UNIT
cnsYy cosy
116.13 28,44
9.¢€7 1.64
5.9 1.45%
3.38 «19
« 60
2.7 «30
23.18 2.04
22.27 1.71
« 681 1.12
13.%4 2.42
10.04 7.80
4.89 5.61
«31 «65
404 1.9%
T.04 4.03
2.29
6.9 1.%3
1¢.¢5 1.53
21.39
LT
Co 10
204

13.39.%8.

PROD
PHASE

cost
1602.75
121,05
1€£7.29
13.7%
27.95
2069.19
126.26
02.93
178.1%
574.90
413.56
47.97
113.45

297.49

169.C1
112.¢7
112.¢7

v1s25/00

ROTEE
PLUS
PPOOD

192¢ .88




Table I-3. ligh Traffic Model Cost Runs, Contd

SYSTEM LIFES UNITS PRONUCED

1¢,.5C Sle00

ITER 98 BUS TYPE B4EC CASE 11

GEOSTATIONARY PLATFORA PROGRAN COSTS (198Cim)

lele GENFLATFORA (%US) =-TovaL
ledele STRUCTURE

lelelels STRUCTURE (Paf%aRY)
lelele2. STRUCTURE (SECONDARY)
leleled. STRUCTURE (TOQLING)

lele2. THERRMAL CONTROL

l.1.3. ATIITUDE CONTROL

Lele3sle ATTITUDE CONTROL (AVIONICS)
Lelo3.2. AITIIUDE CONTROL (ancD)
lelob. RLACTIUN CONTROL

Leleds ELECTRICAL POWER

leloeS.i. SOLAR ARpAY

LalaS.2, BATTERIES

lel.5.3. POWER CONOD € DIST

leleb. TTEC

lele7?s ReNDEZVOUS & GOCKING
leloTal. RENDEZVOUS (AVINNICS)
lelo7.2. DOCKING (RECHANICAL)
bele®. INTEGRATION, ASSEMOLY, € Cr0
1ele9. PrOGRAN RANAGERmENY

lelolo. SYSTEMS ENGHG € INTEGRATION
Leledle SYSTERS TEST arTICLE
1.1.22. SUSTen Test OPERATIONS
lei.l3. GSt

lel.l6, FSE

Lelold. FACILIVIES

YOTEE
PHASE
cosvy
170.25
10.%8
6.25
3.42
«92
2.9
31.73
30.39
1.3¢
21.72
13.13
6. 60
«39
6.15

10.29

6. €9
12,80
34.84

8,62

9.0

$.%1

Finsy
UNIT
cosy
36,9
2.22
2.03
«19
46
S5.10
3.73
1,45
0.15
9.26
.02
72
1.72

5.04

3.1
2.46
2.61

13.39,5s,

PROD
PHASE

costy
1522.%0
804.77
77.58
T.20
17.36
197.5%0
162.39
%.11
310.01
352.90
259.92
27.20
5.7

222.72

142.3)
% .00
99.¢3

PDTCE
PLUS
HRCO

1693.15

Cls2%/00

e e

2,

ekt
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Table 1-3. High Traffic Model Cost Runs, Contd
SYSTLM LIFES UNITS PeunUCED le.tv  30.0¢
13.39.,%¢. cli2dr0
ITL™ 1G” AUS TYPE e70C CASE 111
GEOSTATIONARY PLATHURA PHOGRAN COSTS (198L1N) .
2DV CE FIRSY 200D (1113
PHASE unlY PHASE rus
oSy cosy cosy PROD
Lele GEUPLATFOKN (RUS) -107AL 189.19 «8.9) 1131.40 132¢c.07
lelols STRUCTURE Il.e8 .04 8l.52 j
lelelels STRUCTURE (PRIMAPY) €.59 2.41 5¢.17 {
lelaleds STRUCTURE (SECONPASY) 3.4% .23 5.3%
Leleleds STRUCTURE (TOCLING) 1.1¢
lelo2. THEKMAL CONTROL 2.9 Y 11.27
lelede ATTITUDE CONTROL 32.%7 €.03 140.57
leledele ATTITUDE CONTROL (AVIONICS) 3l.co 4.50 104.06
Lelede2. AITITUDE CONTROL (ARCD) 1.49 1.93 k.7
—
:. lelot. REACTIUN CUNTROL 2.7 16.04 234,19 .
o
© lelods ELECTHICAL POWER 1¢.C0 11.04 iT6.25
leleScle SOLAR ARRAY 7.95 .7 203.07 ]
1.045.2. MATVENPIES «40 -89 20.9¢ , ¢
leloaded. POVER CUND ¢ oISy '.7‘ ‘." ’t." 1
Llelob. fTCC 10.95 6.75 257.41 1
{
lelo7. ALNDEZVOUS € DNCHING
ledeTole REMDERVELS CAVIONICS)
leloPece DuCr inG INECHaNICAL)
Leloo. INTEGRATION, ASSEMPLY, € C/0 .93 05.75
bolod. PRGGRAR WANAGENENT 7.1 .02 70.% ’
Ledelus SYSTRNS ENGRG € INTEGRATION 16.89 3.17 74.02
Lol lds SYSTEMS TEST ARTVICLE 42.31 i
lelol2. SVSIEN TEST PERATIONS 1. 47
‘l‘-"o GSI .." b
Lelodo,. #S¢E
LedodS. FACILEITIES €17

o bi—

I s s . s .




Table I-3. High Traffic Model Cost Runs, Contd

, SYSTEM LIFES UNITS PRUDUCED 1600 38406
13.39,%8, 01/25/80
ITEM 103 BUS TYPE BTRE CASE I[I
GeOSTATIONARY PLATFUKM PPOGRAM COSTS (198Gsm) -
RDTEE FIPST PROD RDVEE
PHASE UNIT PHASE . PLUS
i cnsy cost cosy PROD
lele GEOPLATFDRM (AUS) -T0TAL 206,27 40.36 541,29 1145,6¢
{ lelele STRUCTURE 13.406 3.07 T1.5%0
leloelele STKUCTURE (PRIMARY) 6.78 2472 63,50
L1elele2. STRUCTURE (SECINDARY) 5,34 o34 8.0
lelelede STRUCTURE (TOGOL ING) 1. 3%
lelele THEFMA! CONTROL 2.7 1) 10.31
1.1.3. ATTITUDE CONTKOL 30,63 6,22 98,51
leledeles ATTITUDE CONTROL (AVIONICS) 29.4¢C 2.85 66.37
1e1.3.2. ZTTITUDE CONTROL (ANMCD) 1.23 1.38 32.1¢
—
s l.l.4. REACTION CONTROL 15.51 1.80 41.89
[=]
B 1.1.5. ELECTRICAL POWER 16,64 12.5%9 293,65
1e1:5.10 SOLAR ARRAY 8.38 9.32 217.37
lele5e2. BATTERIES .40 .98 22,95
lele5.3. POWER CUND € DIST 7.66 2.29 $3.34
1edl.6. TTEC 10,29 5,04 136,26
1.1.7. RENDEZVOUS E LOCKING 26.%6 3.47 80497
leie7ele RENDEZVOUS (AVIONICS) 19.57 2.47 57.66
1.1.7.2. DOCKING (MECHANICAL) 6.99 1.00 23.31
1o1.8. INTEGRATIONs ASSEMBLY, € C/0 3.77 87.97
, lelo9. PROGFAM MANAGEMENT 8.%0 2.51 58.¢5
1.1.10. SYSTEMS ENGRC € INTEGRATION 20.28 ’ 2.64 €l.28
lelell. SYSTEMS TEST ARTVICLE 35,20 ;
1e1412. SYSTEM TEST OPEKATICNS 8.71
leleid. GSE 11.59
. 1.1.14. FSE
lelel5. FACILITIES 4.C6




¥

90°y121

09/62/10

0034
snv
37108

s 16°2
86°29 ez
Lmce s1°
CI°El 29°
96°96 252
96°9L 21°¢
( EAd 111 089
02°2¢ €2
yz 22 e6°
¢r‘ot2 2e°6
L en 29°2t
03°Le 62°Y
69°1¢E 't
st°oL 99%°c
€0°911 10y
€211 6%°
92°¢ €2
€E5°6Y 61°2
08°%¢ 242
€y 5001 LA )
1502 150)
ISYH4 118N
a0 44 153914
IT 3sY)
“e6°6E°El

o —— e

Ly*y SIILTNIIVY *s1*1'1
354 *sTCICY

21 389 ettt
63°6 SNOTAYY34D 2S3L WILSAS *2T°1°1
wee 410148Y 1531 SHWILSAS *TTT°Y
113 I'] NOITLAVH9IINE 2 9¥ONI SWILSAS °OT°T1°Y
07°¢ ININIOUNYR MYHO0¥E *A°T°T

077 3 *AT9HISSY *NOTAVA9ILNT R °T°T

LY CIVIINVHIIND ININIDO0 °*2°2°T1°1
€26l (SIINOIAV) SNOAZION3Y °*T°L°T1°T
0y*y2 ININI0O 3 SNOAZIONIY °*2°T1°1
93 ML 2Tt
vl 1S10 3 ONND d43IRDE °*E°5°T1°1
0y* SIL¥ILLVE *?°c 11
9E°w AVNYY dVI0S °*T°5°1°Y
9 ¥7904 TWITLI373 G 1°T
(1 A4 A T044NDD NOTAIVIE °5°T1°1
p2°1l 10J4Y) T0NINDD 30NLTRAY °*2°€°1°1
ot*oe (SIINOIAY) T0MINDD 30NAIALY *T°E°1°7
bE°LE T08INDD 30NLTLLY "E°T°Y
L6z T04INDD TVMAIHL *2°T°1
0"t (ONTI00L) IWNLIN¥LS *F°TI°1°1
65°¢ (AUVANDIIS) T¥NLINMNLS *2°1°1°Y
9E*? (AdvNI¥d) IWNLINYLS *“T°T°T1°Y
wE*Tl INNEINELS T 17
€3'en2 IvioL- (SNE) wAD4AVIACT9 *T°1
150)
ISYHd
3310n

(K3296T) SIS0D WY¥I0dd WrOILIVId ANVNOTLIVLISOTD

02448 3dAL SNE 40T WLI

aIven? w97 03IINAINE SLINN 134T0 WILSAS

" pluv) ‘suny 380D [9pol oyJeLl, YSIH ‘¢-1 9[qel

1-105

—

{
{
_
|
{
{




0L E SITLIVIDVY *GI°T1°1
LI E A ] &8 O |

9L 1S9 CET°T°T

! 131 SNOTAVEIAD 1531 WILSAS *2T°1°1
w s1°92 312,00V 1531 SWILSAS *TI°T°¥
0809 12 e NOTAIVY¥IIINT 9 D29N3 SWILSAS *0T°T°1

G309 10°2 $y°s INIWTIOUYNYW WVYHO0ONd *6°1°T

Nz 12t z0°¢ 073 3 “AVIHISSY INOILV¥9ILINI *P°T°1

CIVIINYHIIN) OMINING *2°L°1°1
(SIINUIAY) SNOAZ3ONIN *T°L°1°1
ONINI0O0 3 SNDAZIONIN *2°1°1

0E° 26t oLy 800 711 *9°1°T
w 16°€0 90°2 62°9 1SI0 7 ONDD ¥3IANd *E°G°T°T
§5°GE 68° 2" S3ITu3LAVE *2°6 11
: 91°01E 16t 9€°9 AVHEY WYIDS *T°G°T°1
1 L3°L€y 69°91 L5°2t W3IAD4 TWI14133713 *G°1°1 -
o
11°2¢€t 62°¢ 251 MMINDD NNTLIVIN *°T°1 e
= —
12°6% 22t T (0JMY) TO¥INDD 300ALTLAY *2°€°T1°1
] 91°2 19°€2 (SIINOIAY) 10WINDD 30N1T41Y *T°E°[°T
: 9)°9¢t eE°E 96°€2 04INDD FONLTRLY °E°T°Y
26°91 1% sL°2 F0INGD TWMNIHL *2°T°1
T (ONIIN0L) JWNEINULS *E°T°T°T
6%°6 92 91y (A4VONUIIS) I¥NLINELS *2°T°T1°1
69°69 yi°2 €E°? (ASYNI®a) 3IWNL1INYLS *T°T°1°1
. 96°G6 15°2 cE°TT IaNLINBLS *T°T°T }
4
02°52%1 ga°ze21 91°2¢ SE°IET w101~ (SNA) wW¥DILVI4DIY *T°1
| 0094 150) 1593 1502
ISYHE LINN ISYH4
] 3710¥ auud 15¥13 37104

4 (M3006T) S1S0D WY¥O04d WeDJAVI4 AYYNOTLIVISO3D

11 3Sv) swee 3dA1 SNV 54T Wi

oe/ss2/10 ARG HEET

0 Al 21 D A QIINGIAd SLINN £3417 W3LSAS
PIuo) ‘suny 380D [9poW dyYJeal Y3iH ‘g-| °1qel




; Table 1-3. High Traffic Model Cost Runs, Contd
“ T - «bo,00
| 12.25.31, C1/21700
:
g ITEN 106 BUS TYPE 62BE CASe 11
L GEOSTATIONARY PLATFORM PRNGRAN COSTS (198G8n)
! ROTCE FIRST FROD ROTCE
: PHASE uNIl PriaSc PLUS
cosT CousT cost PROD
lele GFOPLATFORM (sus) -TOoTaL 197.08 38.41) To% .60 91l.72
1.1.1. STRUCTURE 10.47 1.75 35,00
lelolole STRUCTURE (PRIMARY) 5.75 1.51 30,89
lelele2e STRUCTURE (SFCONDARY) 4,09 024 “ovl
{ lelalede STRUCTURE €"00LING) 063
l.1.2. THERMAL CONTROL 2.00 045 Ye20
. 1e1e3. ATTITUDE CONTROL 30,13 3.05 19,72
leledole ATTITUDE CONTRDL (AVIONICS) 26,98 2.53 51,65
lele3.2. ATTITUDE CONTROL (ANCD) 115 1.33 27.08
Z lelob, REACTION CONTROL 15.03 1.5%6 31,80
S 1105, cLecTRICAL POVER 16.89 12460 250,96
lele%¢le SOLAR ARRAY 8.30 9.32 190,39
1e1e5.2. MATTERTES 40 .94 20.10
1.1.5.3, POWER COND § DIST 8.12 2.37 8,49
leleb, TTGF 10,36 6,09 124449
lele7. RENDEZVOUS €& DOCKING 26.76 3.53 « 7210 $
1.1.7.1. RENDEZVOUS (AVIONICS) 19,60 2.50 51.00 :
1e1.7.2. DOCKING (MECHANICAL ) 7.17 1.03 21.11
lele®s INTEGRATION, ASSEWBLY, & C/0 3.59 73.33
1e1.9, PROGRAN MANAGEMENT 8.33 2.39 40,09 ,
1e1e10. SYSTE™S ENGRG € INTEGRATION 19,60 2.51 51,33
lelelle SYSTERS TEST ARTICLE 33,50
la1.12, SYSTEm TESY OPEQA"pﬂS 0.29
1.1.13, GSF 11.25
lelelé, FSF :
11,15, FACILITIFS ! 3,47
]
} 4




Table I-3. High Traffic Model Cost Runs, Contd

SYSTEM LIFER UNITS PRUCUCED 16.0C P+ L0
13.39.58. 01725180
ITERM 127 RUS TYPE 9CPE CASE Il
GEUSTATIONARY PLATFORM PROGRAR COSTS (19808M)
. RDTCE FIRST PROD RCTEE
| PHASE UNIT PHASE PLLS
; cesT cosv cost PROD
i lele GLUFLATFORM (BUS) -TOTAL 259,74 42,45 236,36 104¢.11
F lelole STRUCTURE 13.7% 3.17 €2.53
lelelele SIRUCTURE (PPINAPY) e84 2.82 55.40
b lelele2. STRUCTURE (SECONDARY) 5.51 .36 7.05
i leleled. STRUCTURE (TOOLING) 1.49
r
1.1.2. THERMAL CONTROL 2.9¢ Yy 8.97 )
;
l1<1.3. ATTITUDE CONTROL 3¢.83 4,38 86.28 ‘
lelo3c1. ATTITUDE CONTROL (AVIONICS) 29,56 2.98 50.¢6
lele3.2. ATTITUDE CONTROL (ANCD) 1.27 1.40 27.69
—
£; lolob. REACTIGN CONTROL 1.7 1.9 37.%52
- 1.1.5. ELECTRICAL POWER 17.%9 13.38 2¢3.%6 !
AdeleSele SOLAR ARRAY 8.79 9.93 195.%54
lol-’-lo .."C.IES .W o’. l’o’.
lelebed. POWEK COND & DIST 8,40 2.47 40,66 A
Lelete TTEC 10.40 6.22 122.%3
lelo7. RENDEZVOUS € DOCKING 26.85 3.55 69.98
lelelols RENDEZVOUS (AVIONICS) 19.61 2.5 49,33
lele?.2, DOCKING (NECHANICAL) 7.26 1.25 20.64
Lelob. INTEGRATION, ASSEMELY, € C/0 3.97 70.1¢
1eloe9: PRUGRAM MANAGEMENT 8.73 2.65 ‘ 52.11
' 1e1.10. 3VSTEMS ENGRC € INTEGRATION 2c. 66 2.78 54,72
lelell. SYSTEMS TEST ARTICLE 37.€3
1.1.12. SYSTEM TEST UPERATIONS 9.16
l1e1.13. GSE 11.¢0

lelol4. FSE

le)olie FACILITIrS 4,23




Table I-3. High Traffic Model Cost Runs, Contd
SUSTem LIFE; UNITS PRULNICED 8.00 £C.Cn

ITLn 108 AUS TYPE 9CBB CASE I1

GEOQSTATIONARY PLATFCRA PROCKAM COSTS (193CEINM) !
| RPTEE FIRST
v PHASE UNIT

cosvy cnst
: Lele GEOPLATFORN (BUS) -T07AL 134.¢8 31.55
: lelele STRUCTURE 10.68 1.82
lelelel. STRUCTURE (PRIMANY) S.02 1.57
Leleloe2e STRUCTURE (SLCNNDARY) 4,21 25
leleleae STRPUCTURE (TOOLING) « €65
lele2. THERMAL CONTROL 2.82 62
lele3ds ATTITUDE CONTHOL 23,81 3.27
leled.1. ATTITUDE CONTROL (AVIONICS) 22.89 2,07
1 1e1a3.2. ATTITUDE CONTROL (AMCD) 92 1.21
: —
|
:; leloebs REACTION CUNTKOL 16.34 3.13
©
lelefe ELECTRICAL POWER 13.24 10,99
leleS.1¢ SOLAR ARRAY t.30 7.91
Lels5.2. BATIEPIES «32 -89
lele5.3. PUWEN COND € DIST €.55 2.18
lelete TIEC e.15 5.01
leloe7. RENDEZVOUS € COCKING

leleTele RENDEZVOUS (AVIONICS)
lele7.2. DOCKING (MECHANICAL)

lele8s INTEGRATION, ASSENGLY, € C/D 2.96
leleYe PROGRAM MANAGLMENT 5.40 1.97
lelolU. SYSTEMS ENGRG € INTEGRATION 11.¢1 1.97
: dedolle SYSTEMS TEST ARTICLE 27.61
| lelelge SYSTcM TeST OPERATIONS ¢.21
ielelld. GSE 7.36

lelol&,. FSE

lelolS. FACILITIES 3.%9

13.39.58,

PROD
PHASE
cost

1161.69
€0.20
58.67

9.33
15.90
122,58
T7.62
45.16
116.98
411.4)
296.27
33.48
81.66

107.65

11e.73
73.02
" 73.82

Cis25/00

RDVEE
PLUS
PROD

131%.7¢
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Table I-3. High Traffic Model Cost Runs, Contd ]
SUSTEP LIFES UNITS PRUDUCED 1¢.00 ¢3.00 1

13.39.58, Cl/25/%
ITENM 11) BUS TYPE 92vC*® CASE 111
GIUSTATIGNARY PLATFURM PPOGRAM COSTS (196C8M)
: ROTEE FIRST P200 POTGE
PHASE UNIT PHASE PLUS
L cosy cost cost PROD
lele CEOPLATFORM (BUS) -T10TAL 223,24 50.14 914.40 1137.¢4
Ledele STRUCTURE 12.064 3.14 57.19
1-1elele STHRUCTURE (PRIMAKY) 6. 08 2.008 52.47
lelelel2s STRUCTURE (SECONDARY) 4.3 o2h 4.72
leleled, STHUCTURE (TOOLING) 1.44
1e1.2. THERMAL CONTROL 3.01 «951 9.27
] 1e1.3. ATTITUDE CONTHOL 32.0% 5.49 1¢9.13
Leledcle ATIITUDE CONTROL (AVIONICS) 30.¢5 %.,01 73.16
- lelodel2e ATTITWE COMTROL (ARCD) 1.40 1.40 26.97
]
: lelebe PEACTINN CONTHROL 19.55% 5.00 92.73
~N
leleSe ELECTRICAL POMER 10.°%5 14.26 26C.00
lele5cle SOLAR ARRAY 9.19 16,52 191,.9
lele5.2. BATTLRIES « 40 1.07 19.57
lele5.3. rOWER COND ¢ DISY 8.9 2.606 40.49
lelabe TTEC 0.7 T.30 134,56
lele7. RINDEZVOUS € DOCKING 26.54 3.19 50.27
lele7:1. ReNDEZVOUS (AVIONICS) 19.7¢ 2.50 £7.12
leieTe2. DUCKING (MECHANICAL) 4,083 «61 11.14
1eletle INTEGRATVION, ASSEMSLY, € C/0 4.69 8%.46
Lel 9. PPOGRAR MAMAGENENT 8.96 3.12 56.97
lelelOs SYSTENS ENGRG & INTEGRATION 21.17 3.28 $9.82
lelolle SVYSTENS TEST AxTICLE 3,76
Lelolce, SYSTEM TEST OPERATIONS 10.82
lelal3. GSE 12.11
’ lelolb,. FSE
f leloel®e FACILITIES .38




£11-1

Table I-3. High Traffic Model Cost Runs, Contd
CYSTEM LIrE] UNITS PRODUCED loect  22.un

ITEM 312 BUS TYPE 93GC Cast (1]

GEOSTATIONARY PLATFURN PROGRAN COSTS 119801m1)

EDVEF
PHASE
cosvy

lele GeOPLATFORY (4US) -fovat 198,40
ledlols STRUCTURE 1£.99
Jeldolole STHUCTURE (PRINARY) 5.90
lelole2s STRUCTURE (SECOINDARY) §.308
leleled. STRUCTURE (TuUOLING) .7
Lele2. THERMAL CONTROL 3,€2
ledle3. ATTITUDE CONTROL 32. ¢4
leledoede ATTITUDE CONTHOL (AVIONICS) 31.14
lelodeie ATTITUDE CONTROL (ARMCD) 1.%0
leleb. REACTIUN CONTROL 22.0)
leloSe ELECTRICAL PDVWER 18,67
leleS5ele SOLAR aARFAY 9.19
lelede2s BANTERIES 1)}
lede5.3. POGER COND & DIST 9.07
leleb. TTEC 10. 74
lele?. RENDEZVOUS € DOCKING
leloeTele RENDEZVAUS (AVINNICS)
lele7e2e DOCKING (MECHANICAL)
lelo®. INTEGRATIUN, ASSEMBLY, € C/D
1o1.9. PROGRAN AANAGLEMENT T7.32
leloelue SYSTEMS ENGRG & INVLGRATION - 17.29
Lelokle SYSTEMS FEST ARTICLE §5.49
lelel2e DYSTEM TEST OPELRATVIONS 11.26
1.1.13. GSE 9. €9
lelole. FSE
LedelSs FACILIVIES t.27

FIRST
usiTt
cost
52.15
1.92
1.66
«26
51
6.10
4.56
1.54
1€.19
14.30
1C.5%2
1.16
2.70

7.50

4.07
3.25
31.41

13.39%: 56,

PROD
PHASE
(4139
912.69
33.¢0
29.05
4.61
8.95
1C6.71
79.01
26.9
178. 80
25176
184.20
26.35
47.21

131.34

95.30
5¢.087
59.71

vis2ssen

kDTEE
PLUS
PROD

11¢(9.98
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Table 1-3. High Traffic Model Cost Rune, Contd
“ el 2(.(0

SYSTe™ LIFED UNITS PruvoCED

ITER 115 BUS TYPE 03FE CASF '1

GEJSTATIONAAY PLATFL®R PEOGRAN COSTS (19208%)

Lele GEGPLATFORA (8UL5) -T0TAL
lelele 3TRUCTURE

lelelel. STRUCTURE (PRINNRY)
Lelole2, STRUCTURE (SECOMLAGRY)
leleled. STRUCTURE (TOOLIMG)

lele2e THEPMAL CONTROL

leleds ATVITUDE CONTROL

Qeloededle ATTITUDE CONTRUOL (AVIONICS)
lele3s2. ATTITUDE CONTROIL (ARCD)
leleve REACTVION CONTRPOL

leleds “ECTRICAL POWER

leloYele SNLAR ARRAY

LeloBe2. BATTERIES

leletede POJER COND L DIST

lelens TTEC

Lelo?. RENDEIVOUS & DOCRING
leleZels RENDEZVOUS (AVIONICS)
leleTeie DOCKING (MECHANICAL)
leloev. INTEGRATIODNy 23SEMBLY, € C/0
'o‘-“o PROGRAN llhlﬁclt’ll

lelelbe SYSTENS FNGWG € INTEGRATION
Beleldle SYSTENS TEST 2RTVICLE
lelel2s SYSTER TiST GPERATINNS
lelellde GSE

Lelolé, FSE

Lelo)d, PACILITAES

RDTFE FIRSY
PHASE UNit
cosy cost
22C. 45 at.79
14,25 3.57
6.9 2.99
S.70 «30
1.%1
2.9 o7
31.22 4.70
2¢.09 3.26
1.33 144
16.C0 2.11
1%9.71 19.2¢
9.%29 1).12
o6l 1.25
.7 2.92
10.% é.00
27.34 3.70
19.¢0 2357
T.t0 1.13
.37
9.04 2.92
21.35 3.06
4C.01
1L.1)
12.21
LY L]

13.39.5%8. wils25/0¢

PROD PDIEE
PHASE rLUS
cost rROO
T49. 76 97¢.19
94.03
47.93
Gell
T.81
79.31
52.23
23.00
33.79
204,99
118.15
20.06
46.70
100.9
9.2
41.1%
10.00
T0.C7
.M

49.09

— . \———_ - ————
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Table 1-3. High Treffic Model Cost Runs, Contd

SYSTEMm LIFES UNITS PRODUCED

8,0 40.(0

ITEM 117 RUS TYPE L1C1FB CASE 11

GEODSTATIONARY PLATFNRM PRUGRAM COSTS (19803M)

Llele GEUPLATFORM (BUS) -107AL
lelels STRUCTURE

lelelele STRUCTURE (PRIMARY)
ledlole2e STRUCTURE (SECONDARY)
1e1e1e3. STRUCTURE (T1NOLING)

1.1.2« THERMAL CONTROL

l1<.1.3. AITITUDE CONTROL

leledele ATTITUDE CUNTROL (AVIONICS)
1.1.3.2. ATTITUDE CONTROL (AMCD)
lele4. REACTION CONTROL

1e1e¢95. ELECTRICAL POWER

1ele%ele SOLAR ARRAY

lele5.2. BATTERIES

leie5e3¢ POWER COND € DIST

leleo. TTEC

1e1.7. RENDEZVOUS €& DOCKING
leleTele RENDEZVOUS (AVIONICS)
lele7+2. DOCKING (MECHANICAL)
lelede INTEGRATION, ASSEMBLY, € C/0
lele9. PPUGRAM MANAGLEMENT

1e1.1C. SYSTEMS ENGRG € INTEGRATION
lelelle SYSTEMS TEST ARTICLE
lelel2. SYSTEM TEST OPERATIONS
le1.13. GSE

1.1e14. FSE

1elolb. FACILLTIGES

RDTEE
PHASE
cosTy
153.02
12.40
€.t0
4.07
1.18
2.68
26.%4
23.49
1.C5
15.19
16.12
T.67
«33
8.12

5.88
12.64
34,¢0

7.78

7.95

4o t5

FIRSY
UNIT
cost
39.54
2.76
2448
«29
45
3,85
2.56
1.30
4,05
14,12
10.11
1.22
2.79

5.65

3,N
2447
2.47

13.39,.5%8,

PROD
PHASE

cosy
12€3.76
64,18
79.42
8.74
13.71
117.30
77.064
39.47
123.24
429,68
w7.7N
37.13
85.C4

172.14

112.65
75.23
75.23

FCIEE
PLUS
PROD

1354.77

Li/25/00

———
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Table 1-3. High Traffic Madel Cost Runs, Contd
SYSTEM LIFE) UNITS PRODUCED 1e,0d  17.cC0

ITEM .18 BUS TYPE 94HC CASE 11

GEOSTATIONARY PLATFURA PFUOGRAM COSTS (198CSM)

RDTEE

PHASE

cosy
lele GEUPLATFORM (BUS) =T0TAL - 227.¢0
Lelele STRUCTURE 12.00
lelelele STRUCTURE (PRIMARY) €.18
lelele2. STRUCTURE (SECONDARY) 4.95
leleled. STRUCTURE (TOOLINMG) «87
lele2s THERYAL CONTROL 3.10
leleds ATTITUDE CONTROL 33.59
1ele3.1. ATTITUDE CONTROL (AVIONICS) 31.92
lelede2. ATTITUOE CONTROL (AMCD) 1,67
lelobe REACTION CUNTKOL 23.94
leleds ELECTRICAL POWEW 25.21
lele5.1. SOLAK ARKAY 12.14
Lele5.2. BATTENRIES &2
leled.3, POWER COND € DISTY 12.¢¢6
selebs TTEC 11.02
lele?. PENDEZVOUS € DNCKING
lele7ele HENDEZVOUS (AVIONICS)
leleT7.2. DOCKING (MECHANICAL)
lele8. INTEGRATIUNS, ASSEMBLY, €& C/0
lele9. PROGKRAM MANAGEMENT 8.Cé
lelelC. SYSTEMS ENGRG € INTEGRATIOM 19.04
lelell. SYSTEMS TEST AQTICLE 56.43
lelol2. SYSTEM TEST UPERATIONS L&.4¢
l.1.13. GSL 10.89

lelele. FSE

lelel5. FACILITIES T.92

FIRST
UNIT
cosrt

&b.'.

2.26

1.95
«31
55

7.2)

5.6¢

1,03

12.62
20.80
15.14
1.70
3.96

8.71

6.26
$.17
.38

13.39.58,

PROD
PHASE

cost
923,30
3l.21
26.9
4.27
T.%8
99.61
77.14
22,47
173.94
206.60
200.64
23,42
54.¢1

120.11

86.39
57.93

6C. 41

PDTEE
PLUS
PROD

11%1.01

~ ——
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Table I-3. High Traffic Model Cost Runs, Contd

SYSTEM L1Fcs UNITS PRODUCED

1¢.00 17.C

ITEM 119 PUS TYPE 94EE CASE II

GEOSTATIONARY PLATHUWRNM PROGIAN COSTS (198uin)

lele GEOPLATFORA (80S) -TOTAL

lelelde STRICTURE

lelelele STRUCTURE (PRIMARY)
lelele2e STRUCTURE (SECONDARY)
eloled. STRUCTURE (TOOLING)
ele2. THERMAL CONTROL

le3. ATTITUDE CONTROL

ele3decls ATTITUDE CONTROL (AVIONICS)
el ede2s ATTITUDE COMIRIL (ANMCD)

1
1
1
1
1
lelotde REACTION CONTROL

lelo5s ELECTIRICAL POWER

1e1e5:1¢ SOLAW ARRAY

lelebe2e BATTERIES

lele5.3, POWER COND € DIST

lelebe TTEC

leleT7e RICNDEZVOUS & DOCKING
leloe7ele HENDEZVOUS (AVIOMICS)
lelo7+2¢ DUCKING (MECHANICAL)

el ote INTEGRATION, ASSEMRLY, € C/0
lel«9: PRUGRAM MANAGELMENT

LelolOs SYSTLMS ENGRC € INTEGRATION
lelelle SYSTENS TEST ARATICLE
loln!l- SYSTEM TEST UPERATIONS
leleld. GSL

lelelé. FSE

leloele FACILITIES

xDVEE FIRSY
PHASF UNIT
cosy cosy
262,84 56,53
14,606 3,063
7.10 3.22
6.12 o6l
1.¢6 _
3.40 50
31.77 .18
3C. 3 3.69
1.43 1.50
16,57 242
25.32 20.03
12.14 15.14
42 1.70
12.76 4,00
10.76 7.586
27.96 3.08
19.78 2.65
e,10 1.23
5.28
9.6% 3.52
22,78 3.70
49,31
12.20
13.0
S.E2

13.39.58.

PROD
PHASE
cost
779.23
56.00
44.33

5.7

6.94
71.43
50.81
20,62
33.33
287.19
200 .64
23.42
55.13
104.49
53.50
36.49
17.60
72.083
48,25

50.98

01725780

\’1

RDVEE
PLUS
PRND

1c22.,07
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Table I-3. Highk Traffic Model Cost Runs, Contd

SYSV¥em LIFE; UNITS PrubUCED RN A 34.CC

ITEM 120G BUS TYPE 94EB CASE II

GEOSTATIUNARY PLATFORA PROGRAN COSTS (1960%M)

PDTLE

PHASE

cnsy
lel. GEOPLATFORK (BUS) -TOTAL 1¢¢€,.80
Ledels STRUCTURE 12.9%
lelel.le STRUCTURE (PRIMARY) 6.73
lelele2. STRUCTUKE (SECONDAKRY) 4.93
leleleds STRUCTURE (TUOLING) 1.29
1e1lc¢2. THERMAL CONTROL 2.91
lelods ATTITUDE CONTENL 26,00
1e1e3.1. ATTITUDE CONTAOL (AVIONICS) 23.76
Lele3o2. ATTITUDE CONTROL (ANCD) 1.10
leloeb. AL ACTION CONTROL 15.5%4
1145, ELECTRICAL POWER 19.5¢
LeleSele SOLAF ARRAY 9.15
lele5.2. BATTERIES «33
leleS.3. PUwWER COND € DISY 1C.C7
lelebs TTEC 8,61
lela7. RLNDEZVOUS £ DOCKING
lele7ele RENDEZVOUS (AVIOMNICS)
leleZece DGCKRING (MECHANICAL)
lelete INTEGRATIONs ASSEMBLY, € C/0
lele9e PFUGKAR MANAGLIFENT .23
lelolGoe LYSTEMS ENGRL E IKTEGRATION 13.39
Lelolie SYSTZMS TEST ARTICLS §0.25
leaeldle 2YSTEM TEST UPCRATINNS 9.CH
leleld. GSE 8.42

ledlold. FSc

lelol5, FACILITIES .21

FIRSY
UNIT
cost
46.00
2.9
2.6%
«31
46
4.15
2.81
1.33
4.49
17.8¢
12.74
1.56
3.58

6.31
2.98
2.88

13.39.5¢6.

PROD
PHASE

cosy
1204.09
T7.47
69.41
8.06
12.1%
108.¢6
73.68
34.92
117.00
47.70
333.%6
40.46
93.74

157.¢0

112.96
75.21
75.31

s —. ——————, . 1

cl/25/00

KDTEE
PLUS
PROD

1371.69

b Picg A
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Table I-3. High Traffic Model Cost Runs, Contd
SYSTEM LIFE; UNITS PRODUCLD 16,00 17,00

TTEM 121 RUS TYPE 94NC* CASE III

GEDSTATIONAKY PLATFNRM PROGRAM CNSTS (198CSM)

POTCE

PHASE

cos?y
lele GLUPLATFOKN (BUS) -T0TAL 25C.27
lelele STRUCTURE 13.19
leleledle STRKUCTURE (PRINARY) .04
lelele2. STRUCTURE (SECINLARY) 4,95
lelele3ds STRUCTURE (TODLING) ’ 1.40
lele2. THERPAL CONTROL 3.1¢
l.1.3. ATTITUDE CONTPOL 32.7C
leie3d.l. ATTITUDE CONTROL (AVIONICS) 31.19
1e1¢3.2. ATTITUDE CONTROL (AMCD) 1.%1
leleb. REACTIUN CONTPOL 20.24
lele5. ELECTRICAL POWER 2%.25
lelebele SOLAR ARRAY 12.14
Lele5.2. BATTERIES 42
lele543. KCWER COND € DIST 12.¢€9
lelob. TTEC 11.c2
ledlo7. RENDEZVOUS € DOCKING 24,80
lele7ele RENDEZVOUS (AVINNICS) 19.85
lele742. DOCKING (MECHANICAL) 4.95
lelod. INTEGRATION, ASSEMBLY, & C/0
lele9. PROGRAMN PHANAGLMENT 9.¢5
lelelOs SYST'MS ENGRG € INTEGRATION 22.81
delelle SYSTEMS TEST ARTICLE 54,52
lelo12. SYSTEM TEST GPERATICNS 13.49
leleild. GSE 13.C4

lelolhe FSE

lelol5, FACILITIES t.37

FIRSY
UNIT
costy
62.51
3.13
2.82
+31
«55
6.17
§.62
1.54
5.94
20,05
15.14
1.70
4.01
8.71
3.34
2.71
«63
.84
3.89

4.09

13.39.58.

PROO
PHASE

cosy
s6l.62
63.11
30.84
b.27
7.58
#L.(1
63,74
21.27
8l1.82
207.36
208.04
23.42
55.30
120.11
46.05
37.37
6.68
00.%3
£3.¢0

£6.37

Cl/25/80

ROTEE
PLUS
PROD

1111.9¢
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Table 1-3. High Traffic
SYSTEM LIFE; UNITS PRiDUCEL

1¢.1., 1€.C0

ITEN 122 BUS TYpe 95DE CasE It

GEUSTATIONARY PLATFOKA PrOGRAN COSTS (19803m)

lel. GEOPLATFORM (3us) =TovaL

lelel. STRUCTURE

l.l.1.1., STRUCTURE (PrINARY)
lelal.2, STRUCTURE (SECONDARY)
Lelod.d, SYR2UCTURE (Ta0LING)

1.1.2. THEwmAL CONTROL
1elo3. ATTITUDE CONTROL

lolo’o.o ‘,'l’“oe COO.IROI. (lleNlCSl
l1.1.3.2. ATTITUDE CONTROL (ANCD)

lelob. wEACTION CONTROL

1.5 ELECTRICAL POWER
1e5.14 SCLAKR ARRAY
le5¢2. BATTERIES
1.1.5.3. PONER COND € DIST

l.
1.
ll

leleos TrEC

belo7., RENDeZVOUS ¢ DOCKING
iele7ule PENDEZVNUS (AVIONICS)
1.1.7.2. DOCKING (MECHANICAL)
lelebe INTEGRATION, ASSEMBLY, € C/0
1e1.9. PKGGRAM MANAGEMENT

lelelDs SYSTEMS ENGKG € INTEGRATION
delolds SYSTEAMS TEST ARTICLE
selel2. SYSTEM TEST WPERATIONS
d.1.13. GSE

lelol4, k56

LelalS, FACILITILES

RNTEE
PHASE
cosy
262.¢7
14.18
6.7
6,19
1.20
3.c1
31.%9
30.19
1.40
16,46])
26.06
12.48
62
13.16
1C.e0
£8.10

19.80
8,30

9.¢3
22.76
49,49
12.25
13.¢2

5.26

Model Cost Runs, Contd

FIRST
UNIT
cosrt
56.74
3.05
2.63
42
51
5.02
3.54
l.48
2.32
21,83
12.69
1.79
4.14
7.76
3.92
2.6¢
1.26
.30
3.56

3.7

13.39.58.

PROD
PHASE

cosy
739.4¢
9.Nn
3%.27
5.44
6,063
65,38
46.12
19.26
30.19
201,83
24,22
23.31
54.C1
101.C0
51.09
3%.N
16.39
69,11
§6.C7

48.38

FDTEE
PLUS
PP OO

962.13
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Table 1-3. High Traffic Model Cost Runs, Contd

SYSTEM LIFE} UNLTS PROUDUCED 1¢.0L 1€.°C

ITEM 123 PUS TYPE 95VE CASE 111

GEOSTATIONAKY PLATFORM PeUGRAR CDSTS (198ui%)

RDTEE

PHASE

cos1
lele GEOPLATFORA (BUS) -TOTAL 268,86
Lelel. STRUCTURE 1%5:.%53
lelelels STRUCTURE (PRINARY) T7.37
lelele2. STRUCTURE (SECONDARY) t.19
leloeled. STRUCTURE (TUOLING) 1.°97
lele2. VTHERPMAL CONTROL 3.01
leleds ATTITUDE CONTROL 32.C¢
lele3ele ATTITUDE CONTROL (AVIONICS) 30.58
lele3e2. ATTITUDE CONTROL (AMCD) 1.48
leleobe REACTION CONTROL 16,62
le1e5. ELECTRICAL PUMER 26.07
1ele5ele SOLAR ARRAY 12.48
telede2. BATTERIES 42
lele9e3. PUNER COND € OIST 13.17
lelebs TTEC 16.80
JeleT7. RENDEZVUUS €& DOCKING 28.10
1<1.7.1. RENDEZVOUS (AVIONICS) 19.80
lele7.2. DOCKING (MECHANICAL) 8.30
loelets INTEGRATION, ASSEWHLY, € C/0
1e1.9. PROGRAM MANAGEMENT 9,80
lelelOe SYSTEMS ENG*GC € INTEGRATINN 23,16
leloelle SYSTEMS TESY ARTICLE 51.47
ledlol2. SYSTEM TEST UPERAVIONS 12.74
leleld. GSE 13.26
leleld. FSk
lelel5e FACILITVIES e.Co

FIRST
UNIT
cost
39,01
4.10
3.068
oh2
31
5.45
3.93
1.52
Is’
21,63
15.69
1.79
4,15
7.76
3.92
2.6¢
1.26
5.51
3.68

3.6¢

J
]

13.39.58. 017257980

PROD RDVEE
PHASE PLUS
cosy PRCO
769.C0 1017.88
53.4)
47.98
5.44
6.03
71.C8
%51.22
19.886
33.73
281.09
2Ga.52
23.31
54,06
101.08
51.C9
34.71
16.39
71.67
47.91

0.2l
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Table I-3. High Traffic Model Cost Runs, Contd

SYSTeM Likcs UNLIS PRODUCED

32.02

GEUSTATIONARY PLATFDRAM PENGRAM™ COSTS (1908Gsv)

lele GECPLATFOIN (BUS) -TOTAL
« STRUCTUXE

ele STRUCTUKE (PRIMNAKY)

el2e STRUCTURE (SECONDARY)

e3. SITRUCTURE (VOOLING)

lele2. THERMAL CONTRDL

lele3. ATTITUCE CONTROL

lele3ele ATTITUDE CONTROL (AVIONICS)
lelo3.2. ATTITUDE CONTROL (ARCD)
lelobe REACTICN CONTROL

lele®e ELECYRICAL POWER

l1elefele SOLAR ARRAY

leleSede BATTERIES

l1e1e%.3. POVER CUND £ DISTY

lelobe TVEC

lele?. RENDEZVOUS € DUCKING
LeleTele RENDEZVUOUS (AVIONICS)
lela?+2. DUCKING (MECHANICAL)
Leleds INTEGRATIONN, ASSEWPLY, & C/0
l1ele9: PRUGRAM MANAGLMENT

LelelGe SVYSTEMS tNGRG & INTEGRATION
lelelle SYSTENS TESY ARTICLE
lelel2s SYSTEM TEST OPERATIONS
lelelde GSE

lelelé. F5SE

lelel5. FACILITVIES

RDTEE
PHASE
cost
1¢2.47
12.14
t.21
£.C3
« 89
2.6)
24.¢7
23.60
107
15.34
20.15
9.43
34
N L

8,45

6.19
13,31
4C. 06

9.01

8,37

4.087

ITEN 125 PUS TYPE 9508 CASE [

FIRST
UNIT
cosT
42,76
2431
1.99
32
47
3.97
2.66
1.31
4.2)
10.58
13.25
1.63
.Nn

6.18

%.29
2.086

l;.sq.,e.

PROD
PHASE

cost
1133.00
£7.17
49.32
7.84
11.68
98,41
65.93
32.40
104.73
4¢0.13
320.07
40.26
$1.00

123.¢5

106.22
70.8)
70.€1

cl/25/80

PDVEE
PLUS
PEOD

129€.47

T Y

ST —
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Table I-3.

LIS U S L T

Avewvwe ac @

1Teh 126 BUS TYPE 65NC!

GEONSTATIONARY PLATFORM PROGRAM CNSTS (1908M)

lele GEDPLATFORA (BUS) -TOTAL

lelole STRUCTURE

lelolele STRUCTURE (PRIMARY)
lelelo2s STRUCTURE (SECDNEDARY)
lelelede STRUCTURF (TOOL ING)

lele2. THERMAL CUNTROL

lele3, ATTITUDE CONTROL

leledele ATTITUD® CONTROL (AVIONICS)
lelede2. ATTITUDF CONTROL (AMCD)
lelebs REACTION CONTROL

lele®s ELFCTRICAL POWJFR

leleSele SOLAR ARRAY

lele5.2¢ BATTERI:S

lele%:3s PUWER COND € DISY

lelabe TTEC

lele7: RFNDcZVOUS € DOCKING
leleTele RFNDEZVNUS (AVIONICS)
lele7e2. DOCKING (RECHANICAL)
leleB. INTEGRATION, ASSEMALY, € C/O
lele9. PROGHAN MANAGEMENT

lelelOs SYSTEMS cNGRG € INTEGRATION
leloll, SYSTEMS TEST ARTICLE
lelel2. SYSTEM VST OPERATINNS
1.1.13. GSF

lelalb, F3F

lelal13. FACILITICS

ROTEE
PHASE
cosr
262.37
15.57
7.07

6.97
l.b,

10,47
26,74
67.06
16.60

1814

T.?1

High Traffic Model Cost Runs, Contd

CASE 111

FIRSY
UNILT
cosvy
76.86
3,65
3.17
1]
o6l
T.23
500
1.63
Te24
27.11
lve5)
233
%.27
10.50
.54
2086
N 1
Te19
479

5.03

1242%.31.

PRGD
PHASE
(4/3% )
T67.65
ETLY
31.67
%79
0,09
T2.14
95.87
16.27
72.30
270,63
194,76
23,22
52.65
104,006
3537
20.00
6.57
71.74
47.03

50.22

91/21/709

ROTEE *
PLUS
PR UD

1v50.02

el |

e . 2
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Table I-3. High Traffic Mcdel Cost Runs, Contd

|
SYSVEM LIFE) UNIFS PRGOUCED 1.3, 12.(n |
i
13.39,58, cl/725%/80 i |
|
ITEM 127 BUS TYPE 6506 CASE III - RFRUN i ‘
CEOSTATIONARY PLATELIR PROGRARM COSTS (198CHM) }
ROTEE FIRST PROD *DTCE
PHASE UNIT PHASE PLUS 1
cesh cosy cosy PROD
Lol GEOPLATFO/M (8US) -707AL 266434 67.%6 7.2z $43,.0¢
lelole STRUCTURE 16. 23 3.48 34,74
lelelel. STRUCTURE (PR!MARY) I Y 3.11 31.69
lelola2, STRUCTURE (SECINDARY) 5.¢1 37 3.6%
lelelod. STRUCTUKE (TUOLING) 1.59
lele2s THEPNAL CUNTRGL 3.11 55 5.54
1.1.3. ATTITUDE CONTHOL 32.33 s.72 57.16 . ‘
Lelo3ol, ATTITUDE CURTRGL (AVIONICS) 3C.e0 4.17 41.67
s delo3.. HIIIWE (Ohllnl (ANCD) 1.53 1.55 l,."
]
= leleb. WREACTION CONTROL 17.07 2.76 27.%%
a
deleSe ELECUMICAL PUWER 31.3% ‘27,09 270,47
leled.1s SOLAR ARRAY 14.74 19.51 194.7¢
lele5.2. BATTERIES 43 2.33 23.22 .
lele5.3. PGWER COND € DIST 16.18 5.26 52.49
Lelebe TTEC 11.)¢ 9.09 90,77
ledlo?. RENDE2ZVOUS ¢ oncxinG 20,69 4.15 41.29
lele7.1¢ RLNDEZVOUS (AVIONICS) 19.95 2.80 27.94
lela7.2. DUCKING (MECHANICAL) 8.75 1.35 13.46
lede8e INTEGRAVION, ASSEMBLY, € C/0 6.34 63.32
Lele9: PPUGuaAN RAKAGEMENT 10. 20 $.23 42.21
lelolCo SYSTENS ENGRG € INTEGRATION e4.12 .40 44,32
selolle SYSIENS TEST awTICLE 59.19 !
Lelod2. SYSTEY TEST UPERATIONS 16.¢%
lelael2. GSE 13.79
ledods, FSE
Jelo1%, FACILITIES L.t l
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Table 1-3. High Traffic Model Cost Runs, Contd

SYTTE™ LIFFj UNITS PR ODUC FO

Bevl v M

ITch 120 OUS TYPE 6508 case 111

GENSTATIDNARY PLATFORM PROGRAW COSTIS (1veOsA)

1ele TEOPLATFORN tsus) -TOTAL
telele STRUCTURE

lelalele STRUCTURE (PRIRARY)
loelelo2e STRUCTURE (SECONDARY)
lelelede STRUCTURE (TOOL ING)

lele2e THERRAL conTROL

lelede ATTITUDE CONinDL

leletele ATVITUOE CONTROL (AVIONICS)
1e1e3.2. ATTITUDE CCNTROL (ARCD)
lelote RFACTION CONTROL

lelo%e ELECTRICAL POMER

1e1.%: 10 SOLAR ARRAY

leleSe20 BAVTERIES

lele%s3e POWER CUND € oISy

1e1.6, FISC

lele7s RENDEZVOUS & DUCKING
lelaTele RENDEZVOUS (AVIONICZS)
lele7e2. DOCKING (MECHANICAL)
1<1e0e INTEGHATION, ASSEMALY, € C/0
1e1.9., PROGKAN MANAGENSENT

le1e10. SYSTERS ENGRG & INTEGRATION
lelelle SYSTERS TEST ARTICLE
lalol2, SYSTEM TEST OPERATIONS
1e1s13 GSE

felelé, FSE

lelel%e FACILITIES

RDTES
PHASE
L0sTt
19141
18,22
7.03
5.60
1.59
3.02
25.5%
26031
1.23
16,29
2049
11.29
% L)
12.01

bea2
16.00
50.9%9
11.30
9.22

FIRST
uUNIlY
cost
5T7.01
307
3.11
« 37
31
401
3.40
letd
5054
23.99
16.76
2011
472

T7.23

2.42
o6l
3.61

114130,

PRLOD
PHASE

(431
1096.72
6%5.91
53.99
6.92
971
vie.22
64,41
20001
105.15
447,959
317.07
40,10
.01

137.24

102.82
68654

60,54

o2

ROV
Pus
PROD

1260012
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Table I-3. High Traffic Model Cost Funs, Contd

SYSTem LUFc) UNITS PaLDUCED leain 1z.()

ITem 130 BUS TYPF 9eGe

GEOSTAVIONARY PLATIONN PROGRAN (OQS5TS 119003N)

PDELE

PHASE

cnsy
Lele GENPLATFORN (BUS) -T07AL 264.59
lolele STRUCTURE 13.¢6)
Belolole STRUCTURE (PRI9ARY) E.07
I.I.I.Z. SICUC"M: (SECONDARY) ’o"
Ledlolods STRUCTURE (TUOLING) 1.24
lele2. THENRAL CUNTROL 3.13
leleos. ATTITUDE CuNTROL 32.22
lelodele ATTITUDE COUNTROIL (AVIONICS) wo.Nn
L1eleadale ATVITUOE CONTROL tARCD) 1.°1
lelobe MEACTION CONTRPOL 16.99
LedoeSe LLECTRICAL POVER 3.3
leloSele SOLAR ARKAY 14. 74
Lele5.2¢ BATTERIES o 43
lele%e3. POMER COND L DISY 16.19
leleb, THEC 11.10
selele RaNDLZVOUS € DOCRING 26,78
Leielele REWDEZVOUS (AVIONICS) 19.9¢
leleTele DULCPFING (RECHANICAL) 8,80
1¢le0, INTECROTION, ASSEMBLY, € C/0
Lele9e PROGHA, RANAGLNENT i0.10
lelolue SYSTERS ENGAG & INTEGRATION 24.C1
Qoaelle SVUSTERY TEST AaTICLE 58,91
Beleld2e SYSTEN TEST CPERAVIONS 14.%0
leleld. GSE 12.713

delol&,. #SE

Beloald, FACILITVIE t.32

CASE 111

FIRST
uniry
cost
61.54
2.9
2.57
30
57
9.62
4.00
154
2.09
27.99
19.3%
2.3
5.26
9.49
4.19
2.3
.36
t.21
4.21

4.42

13.39.50.

PROD
PHASE
cost
e74.32
29.41
25.00
3.75
S.t6
'86.08
46.7¢C
15.3
26.91
276 .51
196.7¢
23.22
$2.%)3
%.0)
41.01
29.25
13.56
63.402
42.C1

44.11

(e

sOTLE
rLUS
PPOD

939.30
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Table I-3. High Traffic Model Cost Runs, Contd

SYSTEM LIFE3 UNLTS Pk UDUCED 8.0 24.00

TTeM 131 BUS TYPE 96GB CASE 111

GEUSTATIONAKY PLATFCRM PRUGRAN CNSTS (19803M)

RDTEE
PHASE
cesy
l.1. GEUPLATFORN (BUS) -TNTAL 168,16
lelele STRUCTURE 13.33
Jelolelos STRUCTURE (PRIMARY) 6.51
lelele2s STRUCTURE (SECONDARY) 5.71
leleleds STRUCTURE (TOOLING) 1.11
1.1.2. THERMAL CONTROL 3.05
1.1.3. ATTITUDE CONTROCL 25%.36
l1oele3o1s ATTITUDE CONIROL (AVIONICS) 24.17
le1.3+2. ATTITUDE CONTROL (ANCD) 1.19
lelebos REACTION CONTROL 16.C9
leleS5e tLECTRICAL POWER 26,45
lele5.1+ SOLAR ARRAY 11.2%
1ol.5.2. BATTERIES .34
lele5.3. POMER COND € DISTY 12.61
lelobe TTEC 8.76
lele7. RENDEZVOUS & DOCK ING
lele7el. RENDEZVAUS (AVIONICS)
lele7e¢e DOCRING (MECHANIC2L)
lelebe INTEGRATIUN, ASSEMBLY, £ C/0
lele9. PROGRAM MANAGeMENT 6,73
1elo10. SYSTEMS LNGRG E INTECRATION 16,47
belodle SYSTEMS TEST ARTICLE 49,54
l.1.12¢ SYSTEN TcST LPERATIONS 11.15
1eledd. GSE .10
l.1.14. FSE
1e1e15%. FACILITIES 6.17

FIRST
UNIT
cosvy
56461
2.74
2.36
«37
52
heb2
3.23
1.39
5.24
23,%9
16.76
2.11
4.72

7.51

95.31
3.54

3,54

13.39.56,

PROD
PHASE
CLsY
1¢73.97
%1.90
46.79
7.11
9.9%
87.71
6).31
26.4C
99.45
447,59
317.07
40.10
89.61

142.45

100. 68
67.12
67.12

crs25/00

PDTEE
PLUS
PPOD

12¢2.13
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Table I-3.

SYSTLM LUIbE; UNITS PeUDUCED

High Traffic Model Cost Runs, Contd

Bei’) 18.0)

ITEM 133 BUS TYPE 98NR CASE I

GEOSTATIUNARY PLATFOKM PPOGRAM COSTS (198C1M)

lele GLOPLATFORA (RUS) -TOTAL

STRUCTURE (PRIMARY)
STRUCTURE (SECONDARY)

STRUCTURE
o STKRUCTUKE (TOOLING)

lele2. THLRMAL CONTRCL

lele3. ATTITUDE CONTROL

lele3.1. ATTITUDE CONTROL (AVIONICS)
le1.3.2. ATTITUDE CONTROL (avMCD)

leloebe REACTIUN CONTROL

S5¢ ELECTRICAL POWER
S¢le SOLAR ARKAY

2.2. BATTERIES

2.3. POWEK COND € DISY

leleve TTEC

lele7?. RLNDEZVOUS € DOCKING
1.1.7.1. WENDEZVOUS (AVIONICS)
1ele7.2, DUCKING (MECHANICAL)
Lelove. INTEGRATION, ASSEMELY, € C/0
1e1.9. PROGPAM MANMAGEMENT

LelolCe SYSTEMS CNGRE € INTEGRATION
Leloldle SYSTEMS TEST ARTICLE
Lelel2, SYSTEM TEST OPERATIONS
lel.13. G5SE

le1l.14. FSE

lelels. FACILITIES

ROTEE
PHASE
cosy
£14,70.
15.3¢
T7.29
¢.20
1.87
3.14
26.20
24.85
1.24
1€.97
26,76
12.99
35
15,42

8.97

Te3¢
15,.,¢0
6C.%¢
13.¢3

9.94

FIRSY
UNIT
cosv

69,21
3,95
3.53

42
7
.56
4.07
1.49
6.66

28,59

20.14
2.60
5.05

8.75

13,39,58. 01725780

PROD RDTEE

PHASE PLUS

cosvy PROD
1005,95 1220,¢65

57.38

51.29

6.09

8.20

80.8)

7 59,19

21.¢1
96.85
415,49
é92.67
37.81
85.01

127.11

94,31
62,67
e2.07

——_—
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B e T

L1°%15

a0
SNy
33108

oR/e2Z/10

$3°0y
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Table 1-3. High Traffic Model Cost Runs, Contd
SYSTEM LIFE) UNITS PROOUCED veul  16.00 i
|
13.39,586, 0l/25180 |
ITEM 135 BUS TYPE 9eH CASE 111 |
|
GEDSTATIONAKY PLATFGKM PROGRAY COSTS (196GaM) g {
KDTEE FIRST PKOD ¥OTVEE J
PHASE UNIT PHASE PLUS .
cnsy cost cosy PROD
l.le GEGPLATFORM (BUS) -TOTAL 209, 38 67.91 973.92 1163.3¢
lelel. STRUCTURE 14,21 3.06 46,47
Jelolole STHUCTUKE (PRINAFY) 6.72 2.664 30,39
lelole2s STRUCTURE (SECONDARY) €, 2 62 6.€9
‘ololc’o SI-NOCIURE lll)Olthl 1029
leleZ. THERMAL CONTAROL 3,14 57 8.28
lelo3. ATTITUDE CONTRNL 2%.92 9.23 76,07
lelo3ol, ATTITUDE CONTROL §AVIONICS) 24.¢3 3.78 54,93
l1edlede2. ATTITUDE COANTROL (ANCD) 1.29 1.45 21.14
s
A lelobe REACTION CONTROL 16.67 6.16 89.52
(2]
= l1ele5. ELECTRICAL POWER 28,75 28.58 415,43
‘olo,-ln SOI.AH ‘R“' 12099' 20.16 292.&1
l1ele5.2. BATTERIES «35 260 37.601
deie%.3. POMER COND € DIST 15.41 5.85 84.95
lelebe TTEC 8.97 6.75 127.11
iel.7. RENDEZVOUS €& LNCKING
1e1e741. RENDEZVOUS (AVIONICS)
1s147.2. ODUCKING (MECHANICAL) i
leloeds INTEGRAYION, ASSEMBLYs € C/0 6.28 91.31
1.1.9. PROGHAN AANAGLMENT 7.23 4.19 60.07
lelolue SYSTEMS ENGRG € INTEGRATION 15.53 4.19 60,87
leloils SYSTEMS TEST ARTICLE 58.63 f
101212, SYSTEN TEST OP:RATIONS 13.19 i
lelol3. GSE 9.77 §
leleso. FSt =
lelol5. FACILITIES 7.36
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Table I1-3. High Traffic

SYSTEM LIFES UNITS PRODUCED

1é¢oiu 9.L0

Model Cost Runs, Contd

ITEM 136 BUS TVPE 9pnf CASE II1

GEOSTATIONARY PLATFOURN PHGGRAM COSTS (19408m)

Lele GEOPLATFOXM (BUS) =T07AL
ledode STRUCTUKE

Lelad.ols STRUCTURE (PRINARY)
lelol,2, STHUC TUKE (SECONDARY)
lelelod. STRUCTURE (TOOLING)

lelale THEFMAL CONTROL

lele3d. AFTITUDE CONTROL

lelod.ls ATIITUODE CUrTROL (AVIONICS)
lel.3.2, ATTITuUDE CONnTROL (AMCD)
aeleb. RLACTION CONTKOL

1.5. ELECTRICAL POMER

le5.1e SOLAR ARRAY

1.5.2. BATTERIES

1.5.3. POWER COND € DIST

1

lele7e ENDEZVOUS € DOCKING
lelo741. WENDEZvOUS (AVIONICS)
lele7.2, DOCKING (NeCHANICAL)
Leloo. INTEGRATION, ASSEMELY, € C/0
leleY. PRUGRAM MANAGLMENT

LelolGe SYSTEMS ENGRG € INTEGRATION
Lelolle SYSTEMS TEST ARTICLE
lelol2. SYSTEM TEST OPERATIONS
lelolld. oSE

lelale. FSE

Lelel5. FACILITIES

ADTEE
PHASE
cnsy
289.¢t5
14,24
é.72
6,22
1.29
3,23
32.01
.20
1.61
17,49
36.98
17.11
.44
19.43
11.40
29.21

20.15
9.C5

10.76
25,44
€9.04
17.09
16,54

T.34

13.39,56, 01725780
FIRST PROD FOTEE
urIT PHASE FLUS
cosy cosT FROD
79.1% €G5.44 895.09
3.07 23.47
2.65 20.23
2 3.22
ol 4.72
6e24 47.73
4.64 35.%
1.60 12.23
3,08 23.%6
33.15 253.¢2
23.71 101.37
2.95 22.57
6.49 49,67
11.08 84.77
4.40 33,65 ’
2.99 . 22.65
1.61 10.80
T.40 56.58
‘.9’ ’7.7!
S5.10 39.¢1l

- T R —

S —
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Table I-3. High Traffic Model Cost Runs, Contd

SYSTEM LIFE; UNLTS pRULUCED 16,00 7.0C
13.39.58, v1/25180 !
{1TEW 137 BUS TYPE 6€JC* COSE I1TI
GEOSTATIONARY PLATFCRA PRUGRARM COSTS (15804M)
ROTEE FIRST PROD RDVTEE
PHASE UNLT PHASE PLUS
cosv cosT cos?t PROD
Lele GEUPLATFORA (BUS) -TOTAL 325.47 99.03 €00.26 92%.73
lelels STRUCTURE 14.¢9 3,24 19.63
lelolele STRUCTURE (PRINARY) 6.83 2.79 16.54
lelele2s STRUCTURE (SECONDARY) 6,48 b4 2.69
leleded. SIRUCTURE (TOOLING) 1.38
Llole2. THERMAL CONTROL 3,40 .7 §.29
Lele3. ATTITUDE CONTROL 34.52 8.51 51.57
iole3.1. ATTITUDE CONTROL (AVIONICS) 32,68 6.79 61.1%
1.1.3.2. ATTITUDE CONTROL (ANCD) 1.64 1.72 10.42
—
L. 1.1.4. REACTION CONTROL 22.09 8.80 53,35
w
o 1.1.5. ELECTRICAL POwER 41.79 38,38 232.064
lele5.1e SOLAR ARRAY 19.C5 27.28 165,36
1.1.5.2+ BATTERIES o 44 3.49 21.16
lelebe3. POWER COND € DIST 22.30 7.61 46.14
Lelebs TTEC 11.09 13.%8 82.20
ielaTe RINDEZVOUS ¢ DOCK ING 25. M 3.91 23,72
loloTels KENDEZVOUS (AVIOMICS) 2€.37 3.21 19.44
leleTec. DOCKING (MECHANICAL) 5.29 .71 4.28
1.1.8. INTEGRATIONs ASSEMBLY, £ C/O 9.26 56419
1.1.9., PROGRAM MANAGERENT 11.41 6.17 37.4C -
1.1.1G+ SYSTEMS ENGRG & INTEGRATION 26.96 6.48 39.27
ledodle SYSTEMS TEST ARTICLE 8¢. 38
leleléy SYSTEM TEST OPERATIONS 21.38 '
Jel.13. GSE 15. 461

leleld. FSE

lelel5e FACILIVIES 9.79
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Table 1-3, High Traffic Model Cost Runs, Contd

§ SYSTem LIFg; UNITS PRLOUCKG 6.30 12.0n |
13.39.58, Cl/25/00
ITem 139 ays TYPF 6FJB CaSE 1
thSlAll(lNAﬂ' PLATFORNM PPOGRAM costs (198Csn)
KDTECE FIRSY PROD ROTEE ’
PHASE UNgT PHASE PLUS !
cosy cosy cosy PROD !
l.1. GEQrLATFORN (80US) -TNTAL ¢66.C) 92.74 925.98 1i06.00 !
lalol. STRUCTURE 16.30 3.86 38,59 g
ledoled, STPUCTURE l'ilﬂl"i 7.17 3.34 33,30
l.l,1.2, STRUC TuR e (SECONDARY) 7.%9 «53 5.28
lelelaa, STRUCTURE (TOOLING ) 1.74¢
l-l.Z- '"('“‘l lel’iol 3.3 « 69 6.90
Leled. ATYIVUDE CinTrNL 27.18 6.73 67,21
l.1.3,1, ATTITwuE CUNTROL (AVIONICS) 25,57 S.14 51.37
e 1.1.3.2, ATTITULE CONTRNL (AnCD) 1.%1 1.59 15.84
]
:: lelos, REACTION COoNTROL 17,88 8,44 04.27
=)
leled. ELECTRICAL POWER 38,¢2 40,91 408,50
l.l-,olu SOL AR ARRAY l.cql II.QZ ”’0,9
lelob5,.2, BAVIERIES «36 3,98 39.77 8 -
1eleS.3, POWER CUNP € DIST 21436 8,51 84,94
ledob. TTEC 9.44 11.81 117,98
lela?,. RENDELZVOUS ¢ DOCXKING
lelo?.1. RENDE Zvnus tavioniIcs)
Lela?.2, DUCKING (MECHANICAL) .
Lel.9, INTEGRATION, ASSEMBLY, ¢ c/0 8.69 86.8]
| ) L PrOGham "‘“‘Gtﬂf." 8, 34 £.80 5r.87
. lelalo. SYSTEMS ENGRG € INTEGRATION 17.%92 .90 $7.87
1.1.11. SYSTENS TEST ARTICLE 81.15
lolol&o SYSTEm TEST U'E."IDHS 18.26 :
!
lal.13. GS¢ 11.27 }
Lelols, FSE
) LedodS. FACILITIES 1v.29




Table I-3. High Traffic Model Cost Runs, Contd

SYSTEM LIFL; URITS PRCODUCED 1. €. 00
13.39.58, 01/725/80
ITEM 140 BUS TYPE 6EJE CASE (I
GEUSTATIONARY PLATFGRN PROGRAN COSTS (158CM)
RDVEE FIRST PROD KDTELE |
PHASE UNIT PHASE PLUS
cosy cost cost PROD !
Lele GEUYPLATFGRY (BUS) -T07aL 348.61 107. 26 ) £63.%% 912.35
Lalele STRUCTUKE 16.33 3.07 20.3¢
leledele STRUCTURE (PRIMARY) 7.18 3.34 17.57
ledoelo2, STRUCTURE (S5ECTNDARY) T.41 «53 2.7
Deloled. STRUCTURE (TNALING) 174
Lele2e¢ THENMAL CONTROL 3.406 « 75 3.92
Leleds ATTITUDE CONTKOL 34.23 .00 42.C1
lele3cde ATVITUOE CONTROL (AVIONICS) 32.36 t.26 32.00
1eleda2. ATTITUDE CONTROL (ANCD) 1.08 1.74 9.13
—
5; leleb, FEACTION CONTROL 18.71 4.18 21.95
T 1.1.%. tLECTRICAL POWER 49,44 47,03 247,13
Lele9:l. SOLAK ARRAY 22.1% 33,22 174.%9
Lelebe2. BATTERIES 45 4.38 23.03
1.1.%.3. POWER COND € DIST 26.84 9.42 49.52
leleo. TTEC 12.05 14,73 TT.53
lelo7e RENDEZVOUS € DOCKING 30.26 4.97 26.10
le)oaTele RENDEZIVOUS (AVIDNICS) 2n.5%8 3.42 17.96
leleTel. DOCKING (MECHANICAL) 9.70 1.55% 8.16
Lelote INTEGRATIUN, ASSEMBLY, € C/0 10,02 22,67
lele9e PHUGRAN MANAGELRENT 12.17 6.60 35.11
Aelelue SYSTLMS ENGHL € INTEGRATION 28.77 7.02 36.87
Lelolle SYSTEMS TEST ARTICLE 93.5%¢
ledold. SYSTEM TcST CPERATIONS 23.1%
lelold. GSE 16.45

lelolb. FSE

ledolS. FACILITIES 1c,.22
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Table I-3.

8" L4 ¢ .. rruvg .t

High Traffic Model Cost Runs, Contd

ALV WV Ooevv

LTER 181 AUS TYPE 6BLE Cade Il

GFOSTATIONARY PLATFORM PROGRAM COSTS (l19t0sn)

lele GENPLATFORN (RUS) -TOTAL
lelele STRUCTURE

lelelele STRUCTURE (PRIMARY)
lelele2e STRUCTURE (SECONDARY)
leleleds STRUCTURE (TOJLING)

lele2: THERNAL CONTROL

leled, ATTITUDE CONTROL

leledole ATTITUO: CONTRIL (AVINNICS)
leleds2. ATTVITUDE CONTPOL (AMCOD)
leleb, REACTION COMTROL

1ele%: ELECTRICAL POVER

leleSele SNLAR A2RAY

leleb5.2, Oﬂlille

leleSed. PORER COND € DIST

leloabe TTEC

lele?. RENDEZVIUS € DOCXING
lele7ele RENDEZVUUS (AVICNICS)
lele7e2. DOCKING (MECHANICAL)
1aleB, INTEGRATION, ASSEMELY, € C/OD
l1el1e9:. PROGRAM MAMAGERMENT

lelelO, SYSIEMS CNGRG & INTEGRATION
lelelle SYSTENS TLEST ARTICLE
lelel2, CVYSTEM TcST OPERATIONS
lelelde GSE

leleld, FSE

TelolS. FACILITIZES

RDTEE FIRST
PAASE UNIT
costv Lot
st.T72 106.09
1737 %.73
T.65 4,20
T.38 033
2034
245 o746
34,40 023
32449 be b0
1.91 1.75
10,85 .32
4544 47.03
22.164 33.22
065 LT I
26,04 9.42
12.064 14,606
27.93 beb7
2C.56 3.40
T.36 1.07
1010
12.10 6.73
28,59 7.07
94,20
23.33
16,35
19.59

12.25.31,

PROO
PHASE

COsT
5¢0.00
24,00
22.06
21717
3.09
43,25
34,04
9.22
22.69
247,13
174,59
23,03
4v.52
77.03
23.51
17.60
5.63
53,00
35.39

37.106

0l/21/00

RDTLE
PLUS
PROD

916.72

|
{
|
|
|
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Table 1-3.
SYSTeM LIFES UNLTS PROOUC: D

S.02

GEOSTATIONAKY PLATFCARN PFOGRAM COSTS (196LIN)

Lele GLUPLATFORN (9%US) -T0TAL
Lelele STPUCTURE

lelolele STRUCTURE (PRINAFY)
leloleZe STRUCTURE (SECONDARY)
loelolods STRUCTURE (TOOLING)

Leloge THERRAL COMTRQOL

leled. AVTITUDE CONTROL

Relodole ATTITUDE CONTROL (AVIONICS)
lelede2. ATTITUOE CONTROL (ARCOD)
Lelobos AEACTION CONTROL

leloS. sLECTRICAL POWER

leloS.1. S0LAR ARRAY

Lelode2s BATTERIES

lele5.3, POwER COND € oISy

belebs TTEC

ledoe7e RENCEZVOUS € DOCKING
LeleZele PcNDEZVIUS (AVIONICS)
LeleTe2. DOCKING (MECHANICAL)
leleve INTEGRATIUN, ASSEMBLY, € C/O
Lele9e PHUGHAN MANAGLRENT

ledolCo SYSTENS ENGRG € INTLGRATION
Lelolle SYSTEAS TEST amTICLE
lelol2. SYSTEM TEST OPLRATIONS
le1.13. GSE

lelele. FSE

ielolS. FACILITVIES

RDTCE
PHASE
cosy
418.76
1T.40
7.4
8.(6
2.C1
3.7
36. 53
34,30
2.23
24.C6
¢C.00
26,45
.40
33. 22
12.63
2€.94

zo.“
2.9

13.4)
Il.M
127. %0
31.57

12,14

14.9

High Traffic Model Cost Runs, Contd

ITEW 142 BUS TYPE 96KC* CASF (1

FIRSY
UNIT
cosv
1406.24
4.11
‘3,74
«39
«9%
12.0)
10.12
1.91
12.91
59.9%¢
41.00
5.72
12.05%
19.4%
4.7
3.0
«81
13.07
9.11

9.57

13.39,5¢.

PROD
PHASE
N3
t49. 10
19.2%

16.¢0
2.04

4$.00
53.39
.9
0.40
57.31
264,44
385.55
2%5.40
53.40
86,31
20.0%
17.27
3.5
t0.00
40.44

42,40

wi2sin0

kDTEL
PLUS
PROD

10¢7.00
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.
Table '-3. High Traffic Mode! Cost Runs, Contd
SYSIER LIFE; UNITS PROCUCED 1L.00 .00
13.39.9%4, 61725700
ITER 144 BUS TVYPE JCLKE CASE 11T
GEOSTATIGNARY PLATFORM PPOGEAS COSTS (198L1M)
ROTCE FImsy PR OO POTEE
. PHASE UNET PHASE ruS
i cost cosy cos1 PROD
| lole GEOPLETFOR® (AUS) -T0TAL 440,67 152,00 951.03 $92.30 |
!
s L.1.0. STRUCTUARS 10.93 .9 17.00 :
Leleldols STHUCTURE (PRINARY) 7.8 4.26 15.3¢6 '
Lelelel2e STRUCTURE (SECONMDARY) 8.00 60 2.44 !
Lelolode STRUITURE (TOOLING) 2.3 :
|
Lele2. THERRMAL CONTROL .72 .92 3.31
lelede ATTITUDE CONTHOL 35.e0 1¢.80 38.26 §
Lele .1e ATTITUDE CONTROL (AVIONICS) 33. 00 s.7 31.42
! - Lel.3.2. ATIITULOE CONTROL (AMCE) .20 1.% 6.4
1
: lelob, RUACTION CONTEROL 2L . Co 5.74 20. 7%
W
1ede5. ELECIRICAL POWER t9.51 71.00 256.59
leleSele SGLAR ammaY 30.10 49.6)3 179.1¢
1e0.%.2. BATVERICS 47 .98 t.16
Lelef.de POWER COND ¢ DIsSY 30,9 14,47 52.24
" Ledew. TTCLC 12. 71 2C.02 72.29 !
]
! Lelo?7. PENDEZVOUS 3 DOCKING 31.¢9 .77 20.02 |
. LeloaTele RENDEZVOUS (AVIONICS) zl.11 4.03 14.5¢ :
{ Lelo7.2. DOCRING (RECHANICAL) 1,59 1.74 626 ‘
' Lelots INVCGRATION, ASSEMBLY, € C/0 14.29 51.57 |
} leloY. PRUGRAN MANAGCAENT 18,25 9.92 34.30
lelolUs SYSTENS ENGRG € INTEGMATION 33,07 1000 3e.10
| lelolde SVYSTEMS FTEST ARTICLE 133.34
: Lelel2. SYSTEM TEeST LPERATIONS 33.¢0
| lelesd. GSE 19,29
? ledodb. FS¢
| LelodS. $ACILETEES 14,45
:




e

! Table I-3. High Traffic Model Cost Runs, Contd
SYSTLM LTFF 3 UNITS PRODUCTD de00 1.00
> 12428451, 01/73L/700
ITLM 0 6US TYPE NEmMg
GEOSTATIONARY PLATFOKM PROGRAM COSTS (1v003$H)
RDTES FIRST PRUD RUTEE
PHASE UN1T PriASc PLUS
cosT Lot COsST PRUD
lele GFOPLATFORM (BUS) -T0TAL L4134 34,01 34461 175.94
Lelsle STRUCTURE 13,70 2e41 e bl
lelelel, STRUCTURE (PRINARY) 6.17 1.95 1.95
lelale2, STRUCTURE (SECONDARY) 6465 40 o4b
leleleds STRUCTURE (TONLING) o7
1e1e2. THFRMAL CONTROL 3.8l 90 oYl
Lele3, ATTITUDE CONTROL 22.51 2494 2,94
leledale ATTITUDE CONTROL (AVIONICS) ¢l.64 130 1.3
1e1s3.2. ATTITUDS CUNTRDL (ANMCOD) .37 1.0% l.64
—
o 1.1.4. RFACTION CONTROL 14426 3,05 3.05
SN
* 1.1.5. ELECTRICAL POJER 11.30 9eu9 9409 1
lelafele SNLAR ARRAY Sebl 672 6.72
1.1.5.2, BATTERTES o3l .03 063
141.5.3, POWER COND & DIST 5,38 1.74 1.74
lelebe TTEC 8,70 T.30 7«30
lele7: RFNDEZVOUS € DOCKING 15.69 1.26 1.26
Teloe?ale RENDTZVOUS CAVIGNICS) 13.96 1eu? 1.07
1ele7.2, DNCKING (MECHANICAL) 1.73 ol ol
leleAs TINTEGRATION, ASSEMBLY, € C/0 3e26 3.24
1e1.9. PEDGRAN MANAGEMENT 6e66 2.146 2.16
1ela10s SYSTENS ENGRG € INTEGRATION 16431 2.16 2.10
. lelelle SYSTEMS TEST ARTICLE 15.14
lelal2s SYSTFM T:ZST OPSRATIONS 3e41
l.1.13, 6SF 9,00 .
lelol4, FSE
1e1.15. FACILITIES 2.36
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APPENDIX J

FUNDING SPREAD ANALYSIS

Funding spreads were generated for the four candidates shown in Table J-1.
The cost of each major cost element was spread according to a top level mile-
stone schedule and then accumulated to provide annual funding requirements.

Figure J-1 shows the annual funding requirements for the individual satellite
case (Item 148). Costs are tallied for the platform bus and payloads (develop-
ment and production) and for STS transportation. These funding requirements
reflect a nearly constant rate of production and launch of these satellites. This
program includes 326 satellites launched over a 16 year period. §

Annual funding requirements are shown in Figure J-2 for Item 84 including
each of the major program components. This program includes 3 modules
launched over a 5 year period and 7 servicing flights over a 14 year period
(Operational Mode E).

Figure J-3 shows the annual funding requirements for Item 276 including each
of the major program components. This program includes 14 modules launched
over an 8 year period and 2 servicing flights (Operational Mode C').

Annual funding requirements are shown in Figure J-4 for Item 337 including each
of the major program components. This program includes 5 modules launched
over an 8 year period and 2 servicing flights.

The total annual funding requirements for the principal candidates are compared
on Figure J-5. Item 337 shows minimum cost and both Items 337 and 276 provide
‘. lower early year funding than Item 84. The individual satellite case (Item 148)
r is also shown for reference. The total program funding requirements shown
include costs for bus, payloads and transportation.

The total annual funding requirements, excluding payloads, for the principal
candidates are compared on Figure J-6. Item 337 shows minimum cost and both
Items 337 and 276 provide lowar early year funding than Item 84. The individual
satellite case Item 148 is shown for comparison.

Figure J-7 compares the total annual funding requirement, excluding payloads,
for the three principal candidetes. I*em 337 shows minimum cost and both
Items 337 and 27§ provide lcwer eetrly year funding than Item 84. The same
data ave plotted in Figure J-8 with an expanded scale to accentuate the
differences.

The final cost results of the candidate options are shown in Table J-2 together
with the individual satellite case for comparison. Total program costs are shown
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as are program cost excluding the cost of the payloads themselves. Costs are
shown in 1980 constant dollars together with the net present value assuming a
10% discount rate.

——

!* As may be seen, Item 337 shows minimum cost followed by Items 276 and 84.
This trend is also confirmed when discounted dollars are considered.

All of the potential options are at least a factor of four cheaper than the
individual satellite case for the accomplishment of the assumed mission model.
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ITEM 148

ITEM 84

ITEM 276

ITEM 337

Table J-1. Funding Spread Analysis (Mission Set V Throughout)

BEST SATELLITE OPTION (1US/STD. TDRSS BUS/MULT. P/L)

BEST FREQUENTLY SERVICED OPTION

BEST CASE II (MODULE & OTV IN SINGLE SHUTTLE)

BEST OVERALL OPTION

e T S YR




BEST SATELLITE OPTION

1980 $M (STD. TDRSS BUS, 2 STAGE IUS, 1990 TECHNOLOGY)
| \
- BUS PRODUCTION
1o s
EVELOPM
|, DEERLICRENE PIL stewmeN
900} | P/L PRODUCTION
700
) [
- !
so0}
300l TRANSPORTATION
100}
| L 1 [
85 90 3 %0
FISCAL YEAR

Figure J-1. Item 148 Annual Funding Requirements




¢-r

BEST FREQUENTLY-SERVICED OPTION (E)
2-STAGE EXPENDABLE OTV {(m)
4 SHUTTLE LAUNCHES PER MODULE (2 FOR BUS, 2 FOR OTV) (11I°)
3 MODULES (1 OVER ATL, 2 OVER WH IN FORMATION) (K)
SUPPORTS LARGEST MISSION SET (V)

DELIVERY

SPARES\
e TRANSPORTATION X
. SERVICING TRANSPORTATION
85 90 96 00

FISCAL YEAR

Figure J-2. Item 84 Annual Funding Requirements
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BEST CASE 11 (SINGLE-SHUTTLE) OPTION
SINGLE-STAGE EXPENDABLE OTV (d)
HIGHLY REDUNDANT MODULES, SERVICED EVERY 8 YEARS (C')
14 MODULES DOCKED AT GEO (7 OVER WH, 7 OVER ATL), SHARING SUBSYSTEMS (J)
SUPPORTS LARGEST MISSION SET (V)

P/L DEV

P/L PROD

100 DELIVERY SPARES
TRANSPORTATION \ SERV
L 1 XPORT

85 90 95 00

FISCAL YEAR

Figure J-3. Item 276 Annual Funding Requirements

it




L-r

BEST OVERALL OPTION

2.STAGE REUSABLE LGW THRUST OTV (j)

SPACE-MATED (CASE Il)

HIGHLY REDUNDANT MODULES, SERVICED EVERY 8 YEARS (C')

65 MODULES DOCKED AT GEO (2 OVER WH, 3 OVER ATL), SHARING SUBSYSTEMS (J) :

SUPPORTS LARGEST MISSION SET (V)

1980 $M
600}
500} s
<
a0} S
300}
P/L DEV
200}
~ — SPARES
100} DEV P/L PROD
. DELIVERY XPORT . XPORT g /T "
85 90 9 - ®
FISCAL YEAR

Figure J-4.

Item 337 Annual Funding Requirements
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Figure J-5. Comparison of Four Options

05




3 PLATFORM OPTIONS COMPARED TO BEST SATELLITE OPTION
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Figure J-6. Comparison of Four Options, Excluding Payioad Costs
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Figure J-7. Comparison of Three Platform Options
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Figure J-8. Comparison of Three Platform Options (Expanded Scale)




Table J-2. Final Results

TOTAL

— PROGRAM COSTS COST W/O PAYLOADS

i 1980 $M NPV $M 1980 $M NPV $M
* 337 3460 1564 1696 787
t 276 3997 1740 2122 893
84 4703 2285 2870 1283
148 21659 7790 19662 6858

ci-r

* RECOMMENDED BASELINE CGNCEPT
t RECOMMENDED BACKUP CONCEPT
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RADIATION ENVIRONMENT

PREFACE

Hereafter the radiation environment used for the INTELSAT V design
is given as a reference. The contractor shall consider this as
preliminary and subject to future updating.

1. INTRODUCTION

The selection of spacecraft components shall be such as to insure
all performance specifications are met during operation in the space
environment. Since this environmental model is a best estimate set forth
below for a seven-year mission commencing in 1978, based on available
exper imental data, it is anticipated that modifications of the model, as
mutually agreed upon by INTELSAT and the contractor may be desirable at
some date prior to acceptance of the design dectinition.

2. SYNCHRONOUS ORBIT CONDITIONS

2.1 Electrons

The electron environment in synchronous equatorial orbit based on
te's AE4 model, can be represented by the following expressions for
time-averaged integral flux spectrum:

’

E£ 0.3 MeV: 10910 § ¢ (E) = -3.0E + 7.7

0.30 £ E £3.5 MeV: logjg Pe (PE) = -1.25E + 7.2

The flux represents the number of electrons per e per sec above
ergy E (in MeV).

2 Protons

The integral proton fluence spectrum for the mission is to be
spresented by the following expressions:

.0l E£1.0 MeV: ¢p (»E) = €.5 x 1015 exp(-9.0£)p/m2/ 7 years
0 €E MeV: ¢ 0B = 1.5 x 1012 g-1.53  p/em?/cycle
K-1
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The low enerqgy portion of the spectrum is mainl& from the trapped
radiation environment and is relatively constant with time.

. The high energy portion of this spectrum, which represents the
solar flare content of the worst known period (cycle 19) is a
conservative estimate. Since major solar flares can occur at any time,

the spectrum is represented for the whole cycle and cannot be predicted
on any cther time base.

2.3 Alpha Particles

The alpha particle integral fluence is to be taken as 5% of the
« ~ve proton fluence.

24 Ultraviolet Radiation

The UV spectrum normalized to the Johnson curves for a solar
constant at 1 AU of 0.14 watts/cm2 is summarized in the following table.

Fraction of Total Energy

Wavelenaht & below hc/a Bnergy(erqs/cmz/yr)

1.0 ~10-11 102 - 102

10 ~10-8 105 - 108
100 ~1076 107 - 108

" 500 ~ 106 . 1 x 108
1000 ~ 1073 4 x 108
1500 0.6 x 109 2.5 x 109
2000 1.5 x 107° 6.0 x 109
2500 2.1 x 1073 9.0 x 1010
3000 1.2 » 1072 5.0 x 1011
4000 9.0 x 10~2 4.0 x 1012
5000 2.4 x 1071 1.1 x 1013

e i ettt ——s
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2.5 Micrometecoroids

The flux of penetrating micrometeoroids encountered at synchronous
altitude is to be taken from the following table.

r T (cm) @ n(n-2pay-1)
0.001 7.0 x 1071
0.004 3.5 x 1071

.I 0.010 1.0 x 10
0.040 7.0 x 1073
0.10 6.0 x 10~4
0.40 1.0 x 1073
1.0 5.0 x 10”7
4.0 4.5 x 1079

Where "T" is the penetration thickness in aluminum and Qm is the
number of micrometeoroids per day penetrating this thickness over a 1.0
square meter area. The crater diameter produced by a particle impact is
to be taken as five times the particle penetration thickness.

3. TFANSFER ORBIT CONDITIONT
Contributions from natural radiation sources may be considered to

have negligible effect during the transfer orbits as long as the number
of orbits is low (<20).
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THE SPACE RADIATION ENVIRONMENT AT SYNCHRONOUS ALTYZUDE
AND ITS EFFECTS ON COMMUNICATION SATELLITES *

Robert W.

Rostron

Manager, Space Physics Branch
COMSAT Laboratories

Clarksburg,
Abstract

An extensive study has been performed
to evaluate the radiation environment en-
countered by a synchronous communications
satellite and to analyze the effect of
this environment on photovoltaic power
sources. The results of this study, which
are based on the latest available satel-
lite and laboratory data, have been form-
ulated into a working engineering model
designed for use in predicting satellite
performance and operational lifetime. This
model is presented graphically and analyt-
ically in the form of trapped electron and
proton fluences and solar proton fluence
as a function of particle energy. In addi-
tion, curves are presented showing equiv-
alent 1.0-MeV electron fluences as a
function of solar cell cover-slide thick-
ness and solar cell output degradation as
a function of time in orbit. Anomalies
such as low-energy proton damage, cover-
slide darkening, and penetration of low-
energy solar flare protons into the
magnetosphere are also treated.

I. Introduction

The operational lifetime of a communi-
cations satellite is strongly dependent
upon the capability of its photovoltaic
prime power source to withstand the
damaging effects of the space radiation
environment. Accurate assessment of this
environment is essential in the design of
communication satellites and in evaluation
of their performance. Until the launch of
ATS-1 into synchronous orbit late in 1966,
data depicting the radiation environment
of the geostationary orbit were sparse and
unreliable. This uncertainty forced space-
craft designers to incorporate extremely
high safety margins into the design of
their photovoltaic power sources to allow
for radiation degradation. These designs
were unduly conservative in many cases but
proved to be inadequate in other instances.

The present effort incorr 'rates the
data obtained by ATS-1, as well as earlier
data, into a working engineering model of
the space radiation environment encoun-
tered by a communications satellite, and
delineates the effects of this environment
on the spacecraft's prime power source.

Curves and analytical approximations
are developed for the time-integrated radi-
ation fluxes encountered by a communica-
tions satellite inserted into synchronous
orbit from both a Hohman transfer orbit

Maryland

and a spiral-up transfer orbit. The corres-
ponding radiation fluences include trapped
protons and electrons encountered in the
geostationary orbit and in the transfer
orbit, as well as solar flare protons en-
countered in the synchronous orbit.

II. Environment

The radiation environment encountered by
a communication satellite is many faceted,
running the gamut from cosmic rays to
micrometeoroids. Emphasis in this report is
placed on the trapped proton and electron
and solar flare proton components of the
environment since these particles inflict
the most serious damage on spacecraft

components.
Transfer Orbit Environment

During the course of attaining synchro-
nous equatorial orbit, a communication
satellite may spend several hours, several
days or several months in its transfer
urbit. For direct injection, the space-
craft is placed directly into synchronous
orbit with a negligible encounter with the
radiation belts during the transfer period.
For injection from a Hohman transfer
ellipse as used by INTELSAT, the satellite
may spend up to six days in its transfer
orbit with a substantial exposure to the
high intensity radiation belts. Also, the
Molniya communication satellites operate
from an orbit nearly the same as that of
the INTELSAT transfer orbit. “uture com-
munication satellites may be i~jected into
synchronous orbit from a spiral-up trans-
fer orbit, a mission requiring about
ninety days for completion. In order to
prevent serious radiation damage to the
solar cells during such a mission, shield-
ing far in excess of that now provided on
INTELSAT satellites would be required.

Maps of the trapped radiation belts

have been compiled by Vette et 31(1)
(Figure 1) in several documents published
by NASA. These maps were formulated from
experimental satellite data collected
during the period from 1961 to 1967 and
constitute the most comprehensive model of
the space radiation environment presently
available. The Vette data include electron
and proton fluxes at synchrorous altitude,
which were obtained from satellites in
highly elliptical orbits which passed per-
iodically through the proper regions of
space. The Vette data are therefcre not
considered to be as accurate as data pro-
vided from the ATS-1 satellite during the
1967-1969 period.

*This paper is based upon wcrk performed at COMSAT Laboratories under INTELSAT

sponsorship.
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FIGURE 1. NEAR EARTH SPACE RADIATION
ENVIRONMENT

With the use of the Vette models and
appropriate transfer orbit parameters in a
computer program, it has been possible to
assess the radiation environment encoun-
tered by a spacecraft in the Hohman trans-
fer orbit and in the proposed spiral-up
transfer orbit. The results are presented
in Tables 1 through 4 as particle fluences
for protons and electrons as a function of
energy. The environment represented in
Tables 1 and 2 is nearly identical to that
which would be experienced by a Molniya
satellite in one revolution or approxi-
mately eleven hours.

lloctrpn Fluence
Electron Energy (MeV) (e/cm’ /orbit)

Lower Limit Upper Limit

0.30 0.50 2.182 x 10'°
0.50 0.70 1.097
0.70 0.90 0.606
0.90 1.00 0.190
1.00 1.10 0.14%
1.10 1.20 0.114
1.20 1.30 0.0883
1.30 1.50 0.122
1.50 1.60 0.0407
1.60 1.80 0.0596
1.80 1.90 0.0208
1.90 2.00 0.0164
2.00 2.30 0.0334
2.30 2.70 0.0226
2.70 3.00 0.00829
3.00 3.50 0.00727
3.50 4.00 0.00320

TABLE 2. DIFFERENTIAL ELECTRON FLUENCE
PER HOHMAN TRANSFER ORBIT

!L!CT!ON FLUENCE
ELECTRON ENERGY (e/cm® with energy
(E in MeV) greater than E)

0.5 7.62 x 10'?
0.75 2.33

1.5 0.400

2.5 0.0871

4.0 0.0249

7.0 0.0112

Proton Fluence

Proton Energy (MeV) (p/cuzlorblt)
Lower Limit Upper Limit

4.00 6.75 3.235 x 10

6.75 Q.50 1.342

9.50 12.25 0.579
12.25 15.00 0.255
15.00 18.75 0.0513
18.75 22.50 0.0378
22.50 26.25 0.0231
26.25 30.00 0.0210
30.00 35.00 0.0291
35.00 40.00 0.0161
40.00 45.00 0.00960
45.00 50.00 0.00610
50.00 62.50 0.00467
62.50 1%s 0.00303
75.00 100.0 0.00389
100.0 200.0 0.00652

TABLE 1. DIFTERENTIAL PROTON FLUENCE PER
HOHMAN TRANSFER ORBIT

TABLE 3. INTEGRAL ELECTRON FLUENCE FOR
90-DAY SPIRAL-UP TRANSFER ORBIT

PROTON FLUENCE
(p/cm® with energy

PROTON ENERGY greater than E)

(E in MeV)
0.4 8.6 x 10'*
1.4 1.4
4.0 0.021
5.0 0.012
10.0 0.0029
15.0 0.60058
30.0 0.00017

TABLE 4. INTEGRAL PROTON FLUENCE FOR
90-DAY SPIRAL-UP TRANSFER ORBIT

Due to the relatively short time spent
by the spacecraft in its transfer orbit
and to znhe effective shielding against
solar flare prctons by the earth's mag-
netic field at low altitudes, the effects
of all other radiations on satellite per-
formance are completely negligible.

Geostationary Orbit Environment

The principal radiation degradation
sustained by components in an INTELSAT
spacecraft is induced by the charged
particle environment encountered over a
long time period in the synchronous equa-
torial orbit. In addition to charged
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anticlo damage, cosmic rays, ultraviolet
ight, and micrometeoroids tend to produce
effects which are detrimental to satellite
performance in varying degreas.

Trapped Electrons

Ele:tron data collected from detectors
aboard ATS-1 have been analyzed and are
display«.d graphically in Figure 2. The
solid curve depicts the time-averaged
integral electron flux as a function of
energy. The broken curve represents the
softer spectrum obtained from using
Vette's data.

N

) N

w? ‘ \

e . 20 2
PARTICLE ENERGY (Mov)
FIGURE 2. TIME-AVERAGED TRAPPED FLUX AT

SYNCHRONOUS ALTITUDE

The ATS-1 data have been curve fitted
by two approximating expressions, one
following a power law and the other being
exponential. These expressions are g
follows:

0.05 <E < 0.5,
® (> E) = 7.96 x 105 g~1.56
0.5 f:!'

(la)

— — et e o A s o=

@ (> E) = 1.00 x 107 eap(-2.94 E)
. (1b)

vhere E = glectron energy in MeV, and

9 (> E) = electron flux in electrons/
cm’ /sec wita energy greater
than E (integral flux).

One of the interesting sidelights
resulting from analysis of the ATS-1l
electron data is the periodic variation o’
the electron flux intensity shown in
Figure 3. The electron flux drops several
orders of magnitude (essentially to zero)
once every 6~1/3 days after remaining
relatively constant during this time per-
iod. Such variations exemplify the need to
develop a model of the synchronous radia-
tion environment from data recorded by
detectors aboard experimental satellites
in the geostationary orbit.

Trapped Protons

The trapped proton flux encountered at
synchronous altitude is negligible above
energies of a few MeV. The time-averaged
trapped proton flux over the energy range
of 0.11 to 4.0 MeV is represented graphic-
ally in Figure 2. This data was cbtained
from a report by King(2) and may be fitted
by the exponential approximating equation:

0.11 < E < 4.0,
®(> E) = 1.80 x 107 exp (~9.0 E)
(2)
where E = proton energy in MeV, and
Op(> E) = proton flux in protons/
cm’ /sec with energy
greater than E,

Solar Flare Protons

Although many theories have been ad-
vanced to predict solar flare activity, it
is still virtually impossible to accurate-
ly determine in advance the total solar
proton fluence that woild impinge on a
communication satellite over a several-
year period. Since reliable predictiorn
are unavailable, it becomes advantagoits
to examine the solar proton fluenc. :»~-
corded during the last complete solar
cycle and correlate this information with
current solar flare activity.

The last complete solar cycle, Cycle
19, began in Apr:il 1954 and ended in
October 1964. This was the first cycle

1
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FIGURE 3.

VARIATION OF ELECTRON FLUX AT SYNCHRONOUS ALTITUDE WITH TIME
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during which solar flare protons were
monitored by detectors aboard satellites.
Data from these satellite measurements as
well as rocket and balloon data have been
collected and analyzed by COMSAT Labora-
tories. The total solar flare proton
fluence for Cycle 19 has heen determined
as a function of proton energy. These
data, which are plotted in Figure 4, may
be curve fitted by the following ex-
preasion:

Cycle 19: @sp (> E) = 1.5 x 1012g-1.53

(3)

E = solar proton energy in
MeV, and

vhere

$sp (> E) = integral solar proton
fluence in protons/cm’.

The year of maximum intensity during
Cycle 19 was 1959 and the solar proton
fluence data for this year is also shown
in Figure 4. The fluence data for 1959 may
be curve fitted by the following ex-
pression:

1959: @sp (> E) = 1.3 x 1032g~1-73
(0

PROTON FLUENCE (pem?/CYCLE ')
-3

cveLEw

\l]

hd T
i
{ "

C'Vﬂl’
" O?AII \
xw\\\\\\\\\:tw
.0 L] e 1000
PROTON ENERGY (MgV)
FIGURE 4. UNATTENUATED SOLAR PROTON

FLUENCE

A satellite at synchronous altitude
would not be expected to encounter the
total proton fluence represented in Figure
4 Jue to the protective shielding of the
earth's magnetic field. This field falls
off from the earth's surface approximately
ar a dipole field and thus the higher the
energy of the impinging solar particle,
the more deeply it penetrates the field.
Only extremely high energy protons are
capable of reaching the earth's surface.

An 2nalytical model for predicting the
proton energy reguired to penetrata the
earth's magnetic field to various alti-
tudes has been develcped by Stormer. This
model predicts that, during periods when
the geomagnetic field is undisturbed, a
spacecraft at synchronous altitude will be
shielded from solar protons with energies
less than 30 MeV. However, extension of
Stormer's work to include a disturbed
magnetic field at synchronous altitude--
the case during a solar storm--indicates
that solar protons with energies as low as
4.0 MeV will penetrate to synchronous
altitude, as is shown graphically in Fig~
ure 5. Penetration of low-energy protons
to synchronous altitude was borne out by
data from ATS-1. Indeed the number of
protons of all energies was observed to
increase substantially during solar flare
activity. Unfortunately this fact was not
taken into account in the design of space-
craft prior to the launch of ATS-1.

w
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PROTON TOTAL CUTOFF ENERGY FOR
GEOMAGNETIC STORM AND QUIET
TIMES

FIGURE 5.

Solar Cycle 20 is at this time exper-
iencing its maximum. Satellite data is
continually being collected and analyzed
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with the aim of providing a solar flare
proton fluence model for Cycle 20 as soon
as feasible. The solar fluence spectrum
for Cycle 20 through 1968 is also shown in
Figure 4. Since Cycle 19 exhibited a worst
case from the standpoint of solar proton
activity, and since Cycle 20 i{s not ex-
pected to exceed Cycle 19 in proton activ-
ity, the solar flare proton model of Cycle
19 will continue to be recommended for use
in satellite design calculations.

Galactic Cosmic Rays

The integrated yearly intensity of
galactic cosmic rays reaching the vicinity
of the earth has remained_fairly constant
at about 108 particles/cm?/year for over
50,000 years.(3) It is generally accepted
that for energies above 1.0 BeV, the
cosmic ray integral energy spectrum can be
represented by the following expression:

(>E = ce™? nuclei —
mi-sterad-sec ()
where E = total energy of nuclei
in BeV,

@c (> E) = iategral particle flux,

1.4 <7 <2.13, and
<

s x 107 <c <10,

In general, the particle intensity and
interaction cross section for galactic
cosmic rays are too small to produce
detrimental effects in satellite com-
ponents.

Ultraviolet Radiation

Ultraviolet radiation incident on a
spacecraft produces color changes in ther-
mal coatings and darkening of solar cell
cover assemblies, thus reducing their effi-

ciencies. The Johnson(4) curves for solar
uv radiation incident on the earth's upper
atmospher2 have long been accepted as the
standards. However, later data are now

available based on work by Thekaekara(5)
et al and these data are presented in
Table 5. The visible and infrared spectra
are also included in the table for refer-
ence. Fiqure 6 shows a comparison of the
Johnson and Thekaekara solar irradiance
spectra.

Wavelength in microns; Py = solar

spectral irradiance averaged over a
small bandwidth centered at A, in

watts cm~2 micron~l; D) = percentage

of the solar constant associated
with wavelengths shorter than wave-
length A; and solar constant =

0.13510 watt cm 2.

y LY LY LI W
0.140 0.0000048 0.00050 0.295 0.0384 1,020
0.150 0.0000176 0.00059 0.300 0.0514 1.223
0.160 0.000059 0.00087 0.305 0.0602 1.1430
0.170 0.00015  0.00164 0.310 0.0686 1.668
0.180 0.00035  0.00349 0.315 0.0757 1.938
0.190 0.00076  0.00760 0.320 0,0819 2.227
0.400 0.00130 0.0152 0.325 0.0958 2.558
0.208 0.00167 0.0207 0.330 0.1037 2.928
0.210 0.00269 0.0288 0.33S 0.1057 3.312
0.215 0.00445 0.0420 0.340 0.1050 3.702
0.240 0.00875  0.0609 0.345 0.1047 4.090
0.225 0.00649 0.0635 0.330 0.1074 4.483
0.230 0.00667 0.1079 0.355 0.1067 4.879
0.235 0.00593 0.1312 0.360 0.1055 S.271
0.240 0.00630 0.1534 0.365 0.1122 5.674
0.245 0.00723  0.17°% 0.370 0.1173 6.099
0.250 0.00704 0.205° 0 375 0.1152 §.529
0.255 0.0104  0.2375 0.380 0.1117 6.949
0.260 0.0130  0.2808 0.385 0.1097 7.359
0.265 0.0185  0.3391 0.390 0.1099 7.765
0.270 0.0232  0.4163 0.39% 0.1191 8.189
0.275 0.0204 N.4960 0.400 0.1433 8.675
0.280 0.0222  0.5758
0.285 0.0315  0.6752
0.290 0.0482  0.8228
TABLE S. SOLAR ULTRAVIOLET IRRADIANCE

-
.|
o e M
BAVELENGTH eecRORE
FIGURE €. SOLAR SPECTRAL IRRADIANCE
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Micrometeoroids

Material particles with a broad distrib-

ution in size, struc(.re, density, and
velocity constitute a flux of microme :eor-
oids that can potentially prove hazardous
to a satellite. The beat available estim-
ates of these fluxes as a functior of
particle mass and penetration capability

are shown(6) {n Figure 7. A micrometeoroid
will generally penetrate a thin target
about 1.5 times as thick as tle crater
depth it would produce ia a thick target
of the same material. The principal damage
expected to be sustainad by a spacecraft
from micrometeoroids is a reduction in
transparency of the solar cell cover
slides. The effect is similar to sand-
blasting the cover glass surface and could
result in a light transmission loss as
Ligh as 1 percent in a ten-year mission.
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FIGURE 7b. MICROMETEOROID FLUX AS A

FUNCTION OF MASS
III. Radiation Effects

The photovoltaic energy converters,
which constitute the primary power source
on ccmmunication satellites, and certain
MOS transistors ised in the telemetry and
command ssstems, are the spacecraft com-
pornents most susceptible to performance
degradation through exposure to the space
radiation environment. The least penetra-
ting of the charged particle radiation--
low-energy protons--ccnstitute the grratest
hazard to solar cell performance, while the
highly penetrating electrons produce the
major portion of the damage sustained by
MOS transistors housed within the srace-
craft. Fortunately, glass shi2lds can be
used to prevent low-energy protons from
reaching the solar cell and the MOS
transistor circuits can be shieided from
penetrating electrons by metal houzings.

Solar Cell Degradation

Solar cells exposed to charged particle
radiation will suffer performance degrada-
tion due to two mechanisms. The first
effect is a decrease in the base region
mincrity carrier lifetime, because the
damaging radiation creates displacements
which leads to an increase in the density
of recombination centers. The carriers
produced by the light entering the cell are
consequently less likecly to reach the junc-
tion befcre recombination occurs, which
produces a reduction in the short circuit
current of the cell and, to a lesser

L~i
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dogree, in the open circuit voltage.

The second damage effect is produced by
low=-enerqy~-charged particles which just
penetrate the surface of the solar cell
but do not reach the base region. These
particles (generally protons) produce
generation-recombination centers ~lose to
the junction which cause enhanced genera-
tion and increased leakage current, thus
drastically reducing the open circuit
voltage. A second effect which may be pro-
duced by low-energy protons is ionization
in the antireflective oxide coating on the
surface of the solar cell. This ionization
can produce a change in the surface poten-
tial and invert the silicon at the surface.
The resultant inversion layer causes junc-
tion leakage to increase, thus reducing
the open circuit voltage. It is these
effects which can be prevented by shield-
ing the solar cell with a minimum thick-
ness of cover glass. However, care must be
taken to fully cover the photo-sensitive
surface of the solar cell. The decrease in
voltage, and thus power output, due to
low-energy protons is not a linear func-
tion of the exposed surface area and a
small uncovered area may result in a large
decrease in output power.

This type of damage was suffered by the
main soiar arrays of ATS-1 and INTELSAT II

F-4. A typical curvc(7) depicting power
output degradation of a silicon solar cell
with a small area of surface exposed is
shown in Pigure 8. Protcns of energies 150
keV and 270 keV wzre chosen to ensure
their penetration into the surface and
junction regions of the solar cell but not
beyond. A satellite which is in the geo-
stationary orbit for three years will be
exposed to fluences of about 1014 protons/
cmé having energies in the 150~ to 270-keV
range. Thus full shielding of the light
sensitive area of the solar cell is
mandatory.
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FIGURE 8. PROTON RADIATION DAMAGE IN

COVERED SOLAR CELLS WITH BAR
AND SIDE GAPS

Equivalei. Fluences

As just pointed out, it is relatively
simpie to protect solar cells on space-~
craft from the damaging effectc of low-
energy protons by utilizing appropriate
cover slides. However, the more penetra-
ting radiation can not be prevented from
reaching the base region of the solar cell
by any practical means. Thus it is impera-
tivy in attempting to size the solar array
for a spacecraft to be able to predict ths
solar cell performance degradation due to
penetrating radiation over the lifetime c¢f
the mission. The following analysis is set
forth to aid spacecraft designers in pre~
dicting solar array degradation.

It was stated that penetrating radia-
tion causes a decrease of the minority
carrier lifetime in the base region of the
solar cell. A decrease in minority carrier
lifetime will lubt.guontly reduce the
minority carrier diftuazion length and it
is the change in diffusion length with
irradiation that is usually measured. This
decrease in diffusion length has been
measured experimentally and found to fit
the following analytical expression:

2
.i.--—‘— (6)
Lo? 1 + xéLo?

where L = diffusion length after

irradiation (cm),

Lo = diffusion length before
irradiation (cm),

® = radiation fluence (particles/
en?), and
K = radiation damage coefficient

(particles ~1).

The damaging radiation represented by 9
may be either electromagnetic or particu-
late in nature, and the damage coefficient
depends on the type of radiation, its
energy and incident angle, as well as the
type of semiconductor material.

In space, the primary tLypes of damaging
radiation are protons and electrons. These
particle fluxes are energy dependent and
are considered to have an isotropic dis-
tribution. Thus for space, the value of K¢
in Eqration 6 must be determined by evalu-
ating the triple integral:

K¢ 'f/f K' (E,Q) ¢ (E,Q.t) dE4 Q 4t
(%))

ENt

vhere K' (E,f}) = damage coefficient for a
particular type of radia-
tion,

v(E,Q,t) = particle flux,

E = energy of particles,

L-8




N « angle of incidence of
particles, and

t = time.

Evaluation of the integral is perxoamed in
the following manrer. The radiation flux
in space is generally considered to be
isotropic and thus angle dependence may
be eliminsted from the flux term. Further,
the fluxes in space may be time averaged,
allowing the integration over time to be
replaced by the product cf the time-aver-
aged flux and the elapsed time interval

of interest.

Values of the radiation damage coeffi-
cient for electrons and protoi.s of various
energies and incident angles have been
determined for n on p, l0fi-cm, bare sili-
cnn solar cells and normalized to the
damage coefficient for normally incident,
1.0~MeV electrons. The resultant quantity
is labeled the (normalized) equivalent
1.0-MeV electron damage coefficient and is
a function of energy only. Based upon this
experimental Jata and the known shielding
characteristics of cover slides, equival-
ent demage coefficients as a function or
cover-slide thickness have been com-

putod(". Figures 9 and 10 depict the
results of these data and calculations.

S 11 N S

RIS Sy
FIGURE 10. EQUIVALENT DAMAGE COEFFICIENT
FOR A MONOENERGETTC ISOTROPIC
PROTON FLUX ON ¥/F ZJILICON
SOLAR CELLS AS A FUNCTION OF
PROTON ENERGY AND SCLAR CELL
COVER-SL1DE THICKNESH

The triple in“egral of Equation 7 may
thus be red:iced t> a single integral over
the energy range of interest or

- Klt[hq (B) v (B) a2 )
) 4

where K, = damage coefficient for nor-
mally incident 1l.0-MeV
electrons on a bare silicon
solar cell,

t = time interval (sec),

Keq = normalizel equivalent damage
coefficient for a particular
type of particle (dimension-
less), and

¢ = particle flux (plrticlol/cnz/
sec) .

! An integral similar to tha® i° Equation
s 8 must be evaluated for 2ach . ;¢ of radi-
] ation of interest. Numerical 1 teiration

of tnese integrals can be readily per-
formed for any space environmeni of inter-
; & est for which the fluence data are avail-
able. The corresponding change in diffusion
' length with timz in spice may be found from
H the following equation?
i L2
To?
1
- _— 1+ xltfllu (E) ve (E) + Kep (£) ¢p] dE
GLACTRON ENERGY v} (9)
E
FIGURE 9. EQUIVALENT NAMACE COEFFICIENT
FOR A MONOF:"“hGETIC ISOTROPIC where Kee = normalized equivalent dau-
ELECTRON FLJX ON N/P SILICON .ge CCBI{‘CLQH‘ for
SOLAR CELLS AS A FUNCTION OF electrons,
ELECTRON ENERGY AND SOLAR CELL
COVER~SLIDE THICKNESS
L-9
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Kep = normalized equivalent
damage coefficient for
’ protons,

ve(E) = electron flux, and
vp(E) = proton flux.

Computer programs have been forrmulated
to generate the equivalent 1.0-MeV elec-
tron fluence at the solar cell surface as
a function of front shield thickness for
the damaging charged particle environments
encountered by an INTELSAT spacecraft. The
results of these programs are shown in
Figures 11 and 12 as equivalent 1,.0-MaV
fluences for spiral-up and Hohman transfer
orbit trapped protons, trapped electrons
and solar flare protons in the geostation-
ary orbit, and trapped protons in the
Molniya orbit. Other forms of particle
radiation equivalents are not presented
since they are negligible from a damage
standpoint.

me
AT SYNCHARONOUS
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1.0-80V ELECTRON EQUIVALENT FLUENCE (ofem?fv)
8

"

1 w "w
COVER SLIDE THICKNESS (MILS)

FIGURE 11. EQUIVALENT 1.0-MeV ELECTRON

Isc=a+blogl (10)

vhere

Isc = gshort circuit current in amperes,

L = minori
in centimeters, and

a & b are constants.
Thus, for a solar cell which has sustained

radiation damage, the following relation-
ship exiasts:

Isc

= 3+blogl

carriers diffusion length

1+cloghl

Isco a + b log Lo “T+c log Lo

(11)

vhere ¢ = Db/a,

Isco = ghort circuit current before

irradiation,

Isc = gshort circuit currer: before

irradiation, and

Lo = minority carrier diffusion

length before irradiation.
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Degradation Parameters 1
It has been demonstrated experimental- ‘
ly(” that the short circuit current of a |
solar cell varies with the logarithm of
the minority carrier diffusion length in e
accordance with the following expression: c;:"“um‘"_“:. j
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Substitution of Equation 6 into Equation
11 yields the following:

Isc 1 - c/2 log [1/Lo? + K¥) (12)
Isco 1l + ¢ log Lo

In order to determine tiie actual be-
havior of solar cells subject to irradia-
tion by 1.0-MeV electrons, typical INTELSAT
III silicon solar cells were irradiated
and thcir decrease in short cir~uit cur-
rent was recorded. Figure 13 shows the
result of these irradiations and indeed
the curve is typical of all silicon solar
cells. Equation 12 may be correlated with
the experimental data by evaluating con-
stants ¢, Lo, and K. In this case K = K,

the damage coefficient for 1.0-MeV elec-

trons. (The cells irradiated were un-
shielded.)

- L.
‘\
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FIGURE 13. OUTPUT PARAMETER DEGRADATION--

INTELSAT III SOLAR CELLS

The value of K; has been determined to

be 5.8 x 10~11 for n on p, 108+-cm, silicon
solar cells. Using this-value and curve-
fitting techniques, it is found that

Lo = 0.015 cm, and
c = 0.189.

The dimensions of Lo, K, and ® in Equation
12 are inherent in its derivation and, in
using this equation, Lo is express in
centimeters and ¢, in particles/cm¢.

Expressions analogous to Equation 12
may be derived for open circuit voitage
and maximum power degradation; however,
since actual experimental curves are avail-
able for specific solar cells, it is pre-
ferable to utilize these curves for actual
computations. Figure 13 shows open circuit
voltage and maximum power degradation
curves for INTELSAT III solar cells.

Cover Assembly Degradation

It has been known for some years that

the glass cover-slide material used to
shield solar cells from particulate radi-
ation was susceptible to darkening under
exposure to intense fluxes of protons and
electrons. It was also known that the ad-
hesive material used to attach the cover
slides to the solar cell would darken when
exposed to ultraviolet and particulate
radiation. However, through use of uv
filters and choice of the proper cover-
slide material, these effects were thought
to have been reduced to negligible propor-
tions. This conclusion was drawn after
ground tests in the laboratory. Latest
ATS~1 data show that this darkening effect
can cause up to an 8-percent decrease in
power output of a solar cell. While con-
clusive data are not yet avai.able, it is
believed that the darkening is caused by
the synergistic effects of ultraviolet and
article radiation. For design purposes,

n the absence of reliable data, INTELSAT
IV spacecraft are assumed to experience a

7.5-percent power degradation due to this
effect.

Internal Component Degradation

Many of the semiconductor devices used
in communications satellites would suffer
performance degradation if exposed to the
radiation environment at synchronous alti-
tude for a prolonged period. Natural
shielding of these components is provided
by their metal housings. This shielding is
adequate except in the case of the highly
sensitive MOS devices. Figure 14 shows the
radiation dose received by satellite com-
ponents as a function of shielding thick-
ness. It may be seen that the dose due to
solar flare (and this is also true for
trapped protons) is essentially negligible
compared to that sustained from trapped
electrons. Since most semiconductor com=-
ponents will operate satisfactorily at

accumulated doses of 106 rad(si), a nom-
inal 1/16-inch aluminum housing will pro-
vide adequate shielding for a ten-year
mission at synchronous altitude. Rowever,
MOS devices may tend to malfunction after

accumulating a dose of only 104 rad(si)

and will require about 3/16 inch of shield-
ing for a ten-year mission. Such shielding
requirements present no particular design
problems but necessarily must be taken

into account.
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The radiation environment encountered
by a satellite in the aeostationarv orhit (9)
has been presented along with data to
i enable prediction of the effects of this
environment on satellite components. The
environmental model was determined from
analysis of latest satellite data and is
considered the most accurate to date. The
| method of predicting radiation damage to
! silicon solar cells by correlation of
various particle fluxes with a 1.0-MeV
electron current does not give a true pic-
ture, although it does represent the best
method presently available and allows for
conservative sizing of a solar array. The
equivalent 1.0-MeV electron fluences en-
countered by various communication satel-
lites and the effects of these fluences
are shown in Table 6.
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TABLE 6. SOLAR CELL RADIATION DAMAGE
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