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SECTION 1
INTRODUCTION

In support of the geostationary platform systems concepts definition
study for Marshall Space Flight Center, General Dynamics requires traffic
forecasts, covering the 1990 to the year 2000 time frame. The requirements are
for high volume trunking and direct-to-the-user communications services for
platforms located approprietely so as to serve North America, South America, Mid-
Atlantic. Western Europe and Africa. Traffic has to include domestic and regional

satellite services, INTELSAT services, maritime and aeronautical services.




SECTION 2
DOMESTIC AND REGIONAL SERVICES

Future Systems Incorporated (FSI) developed a 10-year traffic forecast
for domestic and regional satellite communications. The forecast includes
telephone and data services. Satellite service requirements are expressed in terms
of equivalent 40 MHz transponders. Table A-1shows the number of transponders
for 1990, 1995 and the year 2000 for North America, South America, Western

Europe, Middle East and Africa.

The projections for Western European countries should be viewed with
some caution. We believe that our traffic model overestimates the actual traffic

for the following reasons:

1. The European GNP/km2 is high, leading to a very economical
terrestrial communications system. Microwave systems are used
extensively, and fiber optics will be added in the future.

2. As a result of extensive use of both C-band and Ku-band for
terrestrial communications, the frequency coordination for earth
stations is much more difficult than in the U.S., thus preventing the
easy proliferation of earth stations.

3. In Europe, telecommunications is generally a government
monopoly, and the telephone administrations of many European
countries have generally been opposed to satellite communications
for domestic applications and specifically for private corporate

networks.
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In addition, most European countries have a strict policy of requiring
high local content for government controlled procurement.

It must also be noted that this model shows Iran using approximately 30
percent of the satellite traffic requirements for the Middle East. This may or may
not be on the high side since the policy of the new government in Iran towards
satellite communications is not yet known.
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Table A-1
Satellite Traffic Requirements

1990 1995 2000

North America 544 707 874
United States 455 574 688
Canada 47 59 71
Mexico 28 50 78
Central America 14 24 37
South America 113 199 309
Brazil 61 107 166
Colombia 7 13 20
Argentina 12 20 32
Chile 3 6 9
Venezuela 11 19 30
Others 19 34 52
Western Europe 438 568 69C
France 81 104 127
Germany 110 142 172
Spain 22 28 34
United Kingdom 52 67 81
Others 173 227 276
Africa 36 62 95
Ivory Coast 3 5 8
Nigeria 15 25 38
Liberia .4 . 1.
Sudan 15 25 38
Zaire 2 3 4
Others 1 3 6
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Table A-1{Continued)
Satellite Traffic Requirements

1990 1995 2000
Middle East 129 215 322
Algeria 9 14 21
Egypt 8 14 20
Saudi Arabia 30 50 75
Iran 40 66 99
Others 42 N 107

A-6




SECTION 3
ATLANTIC INTELSAT SERVICES

The requirements fcr INTELSAT service for 1990, 1995 and the year
2000 for the Atlantic Ocean area are shown in Table A-2. This informatior -«
derived {from INTELSAT's traffic data base and forecast and an extension thereof.
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Table A-2

Traffic Model for

INTELSAT Atlantic Ocean Region Traffic

Number of
Year End Equivalent
Voice Circuits

1990 54,780
1991 63,540
1992 73,710
1993 85,500
1994 99,180
1995 115,050
1996 133,460
1997 154,810
1998 179,580
1999 208,320
2000 241,650

A-8
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SECTION 4
MOBILE AND AERONAUTICAL REQUIREMENTS

Figure A-1 shows an estimate of voice channel requirements for
mari:ime communications for the Atlantic Ocean area. This forecast is based
on iata provided by the IMCO Panel of Experts, Ref. A(1) as shown in the
dashed line. The 1985 IMCO data point was then extended at annual rates of
increase of 10, 15, and 20 percent. The median estimate of 15 percent

rcaches a requirement for 200 voice channels by the year 2000.

A forecast for aeronautical requirements was prepared vy
ARINC Research Corporation, Ref. A(2) in 13975. Table A-3 shows the
ARINC estimates for the year 2000 forward and return channels. We have
used this information to develop the traffic requirements presented in
Figure A-2. The ARINC estimate corresponds to our low est'mate. It
excludes public correspondence service. The high estimate includes public

correspondence service. A median estimate has also been generated. .
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Table A-3

YEAR 2000 TRAFFIC ESTIMATES BY ARINC

FOR AERONAUTIC COMMUNICATIONS
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SECTION 5

TRAFFIC FORECAST

FSI has developed a 10-year traffic forecast for domestic
and regional satellite communications. This forecast includes con-
ventional telephony traffic ond new data services traffic.

I. Telephony Traffic

since there is extensive background of conventional tele-
phone telecommunications, the model for telephony satellite traffic
is based on correlation factors which have been derived from his-
torical data, and which are applied to férecasts of future popula-

tion and GNP numbers.

Tables A-4 and A-5 show the 11 world model zones and
the countries that make up each zone. The current populations
and GNP/capita for each zone is also given. This information is
used in developing the population and GNP/capita forecast shown
in Tables A-6 and A-7. When these two tables are multiplied the
result is the total GNP, this is shown in Table A-8.

Table A-9 shows the number of long distance calls per
$1,000 GNP for each of the world model zones. The telephone use
per unit GNP is shown to increase with time, as it has in the
past. However, the model shows that for the developed countries
this trend starts to level off in the 1900s. Table A-10 shows
the total number of long distance calls per year in the same
format. This table results from multiplication of the data in

Tables A-8 and A-9 (Long Distance Calls Per $1,000 GNP).

A-12




—_— - - R - D M 2

e1-v

Table A-4
Population and GNP Per Capita

A G et i b -

World Regions 1979 Current Current 1979 Current
Population Population Growth Inflation * GNP/Capita GNP/Capita Growth
(Millions) (% Per Year) (% Per Year) (1979 Dollars) (% Per Year)
North America 244 0.9 7.7 $10,980 1.4
Western Europe 416 0.8 9.6 6,590 2.3
U.S.S.R. 264 0.9 6.4 3,480 3.0
Eastern Europe 112 0.7 8.7 4,000 4.1
Japan 117 1.3 10.7 8,310 2.5
Group I Total 1,152 0.9 8.7 6,730 2.21
Latin America ' 349 2.8 34.4 1,520 5.5
Middle East* 174 2.8 11.4 2,260 11.9
China 927 1.8 470 4.1
Asia** 1,295 2.6 11.8 300 2.7
Africa*** 330 2.9 14.4 380 1.0
t
Group Il Total 3,073 2.4 20.2 610 5.6 f
Other Countries 67 2.1 11.3 3,580 2.5
World Total 4,292 2.0 10.4 $ 2,300 2.9

*Includes North Africa
**Excludes Japan and China :
***Excludes South Africa and North Africa
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Table A-5
World Model Zones

Groug 1

North America

Canada
United States

Western Europe

Andorra
Austria
Belgium
Denmark
Federal Republic
of Germany
Finland
France
Great Britain
Greece
Iceland
Ireland
Italy
Liechtenstein

USSR

Eastern Europe

Albania

Bulgaria

Czechoslovakia

German Democratic
Republic

Japan

A-14
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Luxembourg
Malta
Monaco
Netherlands

Norway
Portuga:
San Marino
Spain
Sweden
Switzerland
Turkey
Yugoslavia

Hungary
Poland
Rumania
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Group IT
Latin America

Argentina Haiti
Barbados Honduras
Bolivia Jamaica
British Honduras Mexico
Brazil Nicaragua
Chile Panama
Colombia Paraguay
Costa Rica Peru
Cuba Surinam
Dominican Republic Trinidad
Ecuador & Tobago
El Salvador Uraguay
French Guiana Venezuela
Guyana

Middle East
Algeria Lebanon
Bahrain Morocco
Cyprus Oman
Egypt Qatar
Iran Saudi Arabia
Iraq Syria
Jordan Tunisia
Kuwait Yemen, A.R.
Libya Yemen, P.D.R.

China

Asia
Afganistan North Korea
Bangladesh Nepal

, Burma Pakistan
India Philippines
Indonesia South Korea
Kampuchea Taiwan
Malaysia Thailand
Mongolia Vietnam
Laos
1
A-15
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Table A-5, Continued

World Model Zones

Group II, Gontinue

d

Angola
Benin
Burandi
Cameroon

Central African Republic

Chan

Cape Verde
Djibouti
Ethiopia

Equitorial Guinea

Gabon

Gambia

Ghana

Guinea
Guinea-Bissau
Ivory Coast
Kenya

Lesotho
Liberia

Malagasy Republic

Antigua
Australia
Bahamas

Bhutan v
British Soloman
Brunei

Burmuda

Canal Zone
Dominica

Fiji

French Polynesia
Grenada
Guadeloupe

Guam

Hong Kong

Other Countries

A-16

Malawi

Mali
Mauitania
Mauritus
Mozambigque
Niger
Nigeria
Republic of Congo
Reunion
Rodesia
Rwanda
Senegal
Sierra Leone
Somalia
Sudan
Swaziland
Tanzania
Togo

Uganda
Upper Volta
Zaire
Zambia

Israel

Maldive Islands
New Caladonia
New Guinea

New Hebrides
New Zealand
Portuguese Timor
Singapore

South Africa
St. Lucia

St. Vincent
Tonga

Virgin Islands
West Samoa
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- J5NP Rem .CanrTa - (DoLLAms

..... 1= I 01 S 1 1 1 L I

- HorTH AmERICA - - 13388 - - 149808 .. 1597 .
- WesrepPn Eumgre - - . 3de0 . 4TS Jean .
e Se SR Cdem - 5324 w03 .
- EmsrePn -EuPpore - - - - - 5834 ... e9a% ... .. sa29 .
JAman LQ20F ... 12341 . 13962
TorAau -GeRaue -1 - - .. - . c2ean ... FeS0 .- 10807 .
. LATIN AMERICA - - - - - 2341 o849 ... 3486
- ‘MrppLe EmsTe . .. ... Bl 1T R 4588 . . . .. S893
CHENR » & ¢+ 5 50 @ 5% a0 b & 0 LTas 2S00 1nEs
As1Aee . 411 - 47 541

- AERICAR®ee . . ... ... SNz LT3 I oL 5
Tarac -Geoue 11 231 - .- 1189 - .. 1388
COTHERS - - - o 4700 . .. .. BILE o on o s016
......... TOPRL > +% ¢ o v 0a v o 2888 -0 - 2380 . . .3958 .

elnCLUDES NHORTH HERICA
®eE XCLUDES - JAPAN AND LHINA
eeef «CLUDES SOUTH HERICA ‘AND -NORTH HERICA

A-18




% w1y

- e T e » oad - - 7 "'nu"ﬂ
}
{
|
{
i
Table A-7
Rep .CamriTa . (DoLiLAaps.
----- 1594
- -HoRTM AmeEmICcA - . - . ... S B3]
- Mgsremn Eumgrs - - - ... L. F4e
‘L'o':‘o':‘lt'po """"""""" 4'.;":'
EnsTern EumRaers - - - .. ... 533
CdRea - o L=
Tarau Geaue 1 ... ... L el
LAaTIiN AMEemICH - - - .. .. L. Sodl . cog Idee .
MrpoLe EmsTe . ... ... L. RGeS . 4503 LR
CMINS e R F R 290 YRR
HNE1Re®® . . . .. ..., 5 i P 47 . 41 .
HESICR®®e . . . . .. SO 0. EnS .. s S
TagreL -GRQue LI - - .. ... LD SN 1129 < - 1oed
Qrwers - - - - .. ... L L. e (T Y g3y ... olile
......... TaTAaL e e e SRERIRERTCES tut - R § (] N1 o1 P
slncLunes -NHORTH -HESICH
SSEXCLUTES - JRPAN AND -LHINA
*e4EXCLUDES -SQUTH HFERICA -AND -NORTH -HEBICHA
€

A-18




61~V

WO legd HAED}) ONG WDlddl HLNOT S3TNTDXJeee
WNIHT NG NS S3INTOXTee
WD Ile= HidO} £3INTON[e

8-y 21q=l

M«U.Mnmc ml.-l. ..... ﬁ....U,.Qu—, ....... J‘.—-D.F .........
== it gps o e - Se3NL[
ne29 2Lt : £~ ol 11 =N0e WL0l
29E 22 - el C o eeedD Il
£e0l RES cEee o S eewISH
- Yo L0l Sed Ce s EINTHG
- 2951 e Tl £ C o edSWY ITATIY
20el =0 ¢ =P ¢ WO I3k NI LW

cortl IR &R nsEnt - [ @M0eS el D)
w02 ) -HA gaet - Nt
SSnt nas - QL - 30N NeBLSEWT
el 1291 PT-12% G P RN
e Ctaee moge S«0eNI NeBLESN
2eSt OOt CEEE- “ » L DI BMM NLO}
DS sesl oesl -

(SeWTI0] S0 ENDITIFH NS -




R I T I R T WU RN » TSRS

Table A-9
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Table A-10
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The next step in generating transponder requirements
consists of translating long distance calls into satellite call
minutes. An average call duration of 9 minutes was used for this
calculation, which was based on a summary of international statis-
tics. Then, Table A-11 shows the percentage of long distance
c~2'1s which will be carried on communications satellites during
the 10-year study period for each f the world model zones. Table
A-11 is then multiplied by 9 and then multiplied by Table A-10 to
give Table A-12 which shows millions of satellite call minutes per
year.

Traffic requirements are expressed in terms of typical
domestic C-band transponders with an EIRP of about 33 dBW and a
bandwidth ©f about 40 MHz ané being able to carry about 1,000
multiple access one-way telephone channels as a weighted average
for domesti ' applications. This measure was chosen merely as a
convenient reference with which everyone is familiar. Actual
domestic satellite systems of the future will use a variety of
other arrangements.

Table A-13 shows the resulting telephone traffic in trans-
ponders or units of 1,000 one-way voice channels. This information
is found by multiplying the data of Table A-12 by 17.4. The deriva~
tion of the factor of 17.4 is shown below:

a. It was assumed that the total traffic is
distributed over the equivalent of 2,400
busy hours per year. On this basis the
Erland load is calculated as:

1l billion call minutes/2,400 hours x 60 =
6,944 Erlangs

b. The trunk distribution and grade of service
are such that the regquired ratio of Erlangs
to circuits is 0.8. Therefcre, one billion
call minutes per year require 8,680 circuits.
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One reference transponder handles 1,000 one-
way charnels or 500 two-way circuits. There-
fore, one billion call minutes per year requires
17.4 transponders.
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2. Data Transmission-Domestic and Regional

Advances in computer technology and application have
introduced new data transmission services which will be in exten-
sive use by the year 2000. These services will require space seg-
ment capac¢ity in addition to that which has been extrapolated from
the historical use of the telephone system.

In a filing with the U.S. Federal Communications Com-
mission (FCC) of April 1976, Satellite Business Systems (SBS)
shows that 415 major U.S. corporations will create a market for
satellite data transmission equivalent to 100,000 voice circuits
by 1985. At 1,000 one-way channels per transponder, this corres-
ponds to 200 equivalent C-band transponders. SBS states that the
market is further increased by requirements from smaller corpora-
tions énd from government agencies. To be conservative we have
cut this forecast in half and applied it to each country or region

in proportion with projected GNP growth.

The final correlation factor is about one transponder
per $20 billion GNP. The resulting transponder requirements are
shown in Table A-14. The world total for the year 2000 is approxi-

mately 800 transponders.

Table A-15 shcws total transponder requirements for each

of the world model zones during the l0-year period of the study.
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2. Data Transmission-Comestic and Regional

Advances in computer technology and application have
introduced new data transmission services which will be in exten-
sive use by the year 2000. These services will require space seg-
ment capacity in addition to that which has been extrapolated from
the historical use of the telephone system.

In a filing with the U.S. Federal Communications Com=-

mission (FCC) of April 1976, Satellite Business Systems (SBS) gf
shows that 415 major U.S. corporations will create a market for i

satellite data transmission equivalent to 100,000 voice circuits
by 1985. At 1,000 one-way channels per transponder, this corres~
ponds to 200 equivalent C-band transponders. SBS states that the
market is further increased by requirements from smaller corpora-
tions and from government agencies. To be conservative we have
cut this forecast in half and applied it to each country or region

in proportion witn projected GNP growth.

The final correlation factor is about one transponder
per $20 billion GNP. The resulting transponder requirements are
shown in Table 4-14. The world total for the year 2000 is approxi-
mately 800 transponders.

Table A-15 shcws total transponder requirements for each

of the world model zones during the l0-year period of the study.
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September 6, 1979

VIDEO CONFERENCING FORECAST *

If an effort is made to provide inexpensive space segment, video
conferencing will be an a‘tractive substitute for travel. In addition, the
availability of video conferencing will stimulate its use for conferences which
would have been held over the standard audio-only telephone system. This will be
especially true for transoceanic conferencing.

Since video conferencing will substitute for travel, we have used
reliable data on airline travel as a basis for our forecast of video conferencing
requirements. Data on the number of man- flights per year was obtained from the
F.A.A. Statistical handbook. Although the data is for the U.S. only, a strong
correlation exists between the number of man- flights and the GNP per capita. We
used this correlation to scale the U.S. data for other countries and regions. The
relations are as follows:

Air Trips/1000 population = 10'A 108 X+ B)

where

GNE per capita, 1979 dollars
= 0.96 for international traffic
=  1.42 for domestic traffic
B = 1.8 for international traffic

2.6 for domestic traffic

>
n

Next it was necessary to separate out the business travel since we
assumed that the use of video conferencing as a substitute for personal travel
would be negligible. We therefore assumed (in the absence of data) that business
travel was 50 percent of the total. We further assumed that every four airline trips
(i.e., two round trips) replaced would require one 2-hour video conference. In an
efficient system, one video conferencing circuit could accommodate 1600 con-
ference hours per year. This is about 31 hours per week of actual use.

*Prepared for General Dynamics by Future Systems, Inc.
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In addition to replacement of airline travel, video conferencing would
serve to replace some auto travel and would stimulate some video conferences
where no trip would have taken place. In order to account for these other factors,
we have arbitrarily introduced a multiplier of 1.5. Thus, the traffic forecast by the
airline travel replacement is increased by 50 percent to take in these other factors.

We have chosen a conservative fraction as the portion of airline travel
replaced and have varied it in order to show a range of possibilities. As with the
introduction of any new service, the transition is likely to follow an "S" shaped
curve, as shown in Figure B-1. The onset of video conferencing in the other areas
of the world is likely to occur later than in the U.S. This effect is also shown.

The median assumptions have about 4.3 percent of U.S. air travel for
business being replaced by video conferences in 1990. This increases to 9 percent
by the year 2000. Corresponding factors for other regi“ns are 1 percent in 1990
and 2.7 percent in the year 2000. The video conferencing forecast for this median
model is shown in Table B~1.
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Figure B-1. Transition Curves for Video Conferencing




Table B-1
Median Forecast of Video Conferencing

Video Conferencing Circuits in 1000's

Region 1990 1995 2000
North America 4.4 8.2 .~ 12.8
Western Europe 0.9 2.3 — . 3.8 .
Latin America 0.2 0.5 .~ 0.9 o~
Middle East 0.2 0.5 0.9

The low estimate was derived by halving the median, and the high
estimate by doubling the median. These forecasts are shown in Tables B-2 and
i1-3, respectively.

While there can be some argument concerning the exact numbers
selected in the assumptions, the main thrust of the forecast is not the prediction of
the actual future. The primary conclusion is that even if a rather small fraction of
the airline travel is replaced by video conferencing, the number of video circuits
required is quite large. Of course, the implicit assumption which underlies our
forecast is that the video conferencing circuits and facilities be made available in
sufficient quantity and at a low cost so as to stimulate the growth of the market.
The quality must also be high enough to overcome objections to this form of
conferencing.

CT—




Region

North Americn
Western Europe
Latin America
Middle East

Region

North America
Western Europe
Latin America
Middle East

Table B-2

Low Forecast of Video Conferencing

Video Conferencing Circuits in 000's

1990

2.2
0.5
0.1
0.1

Table B-7

High Forecast of Video Conferencing

1995

4.1
1.1
0.2
0.2

6.4
1.9
0.5
0.5

Video Conferencing Circuits in 1000's

1990

8.81
1.88
0.33
0.30

1995

16.38
4.53
0.95
0.90

2009

25.65
7.52
1.88
1.83
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SUMMARY

INTERSATELLITE LINK CAPACITY REQUIREMENTS

Interconnection of communications platforms by means of intersatellite
links may be used in two categories of applications:

1.

2.

Wide Platform Separation for Increased Coverage Area

An example for this application is the interconnection of a U.S.
domestic platform with an Atlantic INTELSAT platform. An
intersatellite link increases the coverage area for all earth stations

. accessing either platform with single hop operation. Transmission

delay increases with platform separation as shown in Figure C-1.

Small Platform Separation for Increased Systems Capacity

When a single platform does not provide adequate capacity for a
given coverage area, two or more platforms may be deployed with
small angular separations, e.g. U.S. domestic platforms with 4
degrees separation.

Typical requirements for intersatellite links for the two applications are

derived in the analysis which follows, and are summarized below.

Case 1

Wide Platform Separation

A typical ratio for domestic to international traffic is 50 to 1. On this
basis one would conclude that the intersatellite link connecting the U.S. domestic

with an Atlantic INTELSAT platform would require a capacity equal to about 2

percent of the U.S. domestic system. However, this ratio would be modified by the

following considerations:

A large portion of the international traffic originates or terminates
in the New York and Washington areas, and most of this traffic
may not enter the domestic satellite system and therefore does not
contribute to the intersatellite link requirements.

The short haul portion of the U.S. domestic traffic may not be a
candidate for satellite transmissions; thus the ratio of domestic
satellite to international satellite traffic may be lower than 50 to
1.
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More precise evaluation of the intersatellite link requirements would
require gencration of a systems model with assumptions concerning the distribution
of terrestrial versus satellite traffic both for the domestic and the international
systems. With such assumptions made, the intersatellite link requirements can be
determined from current traffic distributions in the INTELSAT traffic data base
and current cable transmission plans.

In the absence of more detailed analysis, we recommend that
intersatellite link capacities in the range of 2 to 10 percent of the platform
capacity be assumed.

.

Case 2 Small Platform Separation

In a fully homogeneous system with two platforms of equal capacity,
the intersatellite link would have to handle traffic equal to 50 percent of the
individual platform capacity. If an attempt is made to segregate user communities
on each platform, the intersatellite link requirements are reduced depending on
specific traffic plan assumptions. Intersatellite link capacities of 10 to 20 percent
will probably be adequate for most practical applications.




INTERSATELLITE LINK MODEL ANALYSIS

The FSI intersatellite link model contains equations to satisfy both
homogenous and non-homogeneous satellite systems. The model will be applied to
three particular systems:

U.S. to U.S. System
U.S. to Trans-Atlantic System
U.S. to South American System

For a satellite system to approach a homogeneous mix of traffic, it would almost
have to consist of a single countries domestic traffic. Of these three examples
only the U.S. to U.S. scenario would be of a homogeneous nature. In a homogeneous
system there is an equal likelihood of any one customer calling any other customer;

in such a case the following equation can be used.

AxB=L

where:

A - fraction of total traffic on satellite A
B - fraction of total traffic on satellite B
L - fraction of total traffic on intersatellite link

Figure C-2 shows how the percentage of traffic over the intersatellite
link varies with different loadings of the two satellites. This figure shows that the
maximum amount of traffic to be carried on the intersatellite link is 25 percent.

This will occur only when both satellites are equally loaded.

A similar equation can be used for non-homogeneous traffic or traffic
that is of the point-to-point type. This would be the case for main-office to
branch-office communications. Since this type of user would not need to access all
other possible users, a reduction in the amount of traffic carried over the

intersatellite link would be realized.
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The following equation takes into account the above mentioned private
line services and the fact that their increased use will reduce the intersatellite link
requirements.

AxBx(1-P)=L

where:

A - fraction of traffic on satellite A

B - frantion of traffic on satellite B

P - fraction of traffic that is private line services
L - fraction of traffic on intersatellite link

This equation will now be applied to the low traffic scenario where this scenario
consists of a single major path satellite interconnecting 20 high traffic cities and
two platforms servicing the entire U.S. The two platforms would need to be
interconnected by an intersatellite link so that multiple antennas would not be
required at the earth stations. The necessary values for "A" and "B" are given in
the system description along with the capacities of the platforms.

System Description: U.S. to U.S.

Two platforms, each with a maximum capacity of 1,092 transponders
(Bandwidth = 36 MHz per transponder), will be configured as follows and use the
frequencies given to attain this capacity.

Configuration:

39 spot beams covering CONUS bandwidth split three ways yielding
13 times frequency reuse

Frequency bands:
4/6 GHz
11/14 GHz

18/30 GHz




Capacity:
4/6 GHz

12 transponders x 13 frequency reuse = 156 transponders

11/14 GHz

12 transponders x 13 frequency reuse = 156 transponders
18/30 GHz = 60 transponders x 13 frequency reuse = 780 transponders
Platform Capacity 1,092

Percent of Traffic

Major path (pipeline satellite) 17.2

Platform A 49.7

Platform B 33.1
100.0 %

The traffic percentages for Platforms A and B were developed as
follows: The remaining satellite traffic, after the major path or pipeline satellite
had its 17.2 percent, would be split 60/40 between the two platforms.

100% ~ 17.2% = 82.8% remaining traffic

For Platform A
82.8% x 60% = 49.7
For Platform B

82.8% x 40% = 33.1

In this non-homogenous case we need to use the second equation to
calculate the intersatellite link requirement. A value for "P" must be chosen to
represent a reasonable portion of the traffic that will not need to use the
intersatellite link. In this scenario it is assumed that an effort will be made to
assign common users to the same platform. For this reason the value 0.5 has been
assigned to "P” yielding the following results:

497 x .321 x (1 - .5) = 8.0%



The intersatellite link traffic will be 8.0 percent of the total U.S.
traffic.

Up to now the discussion has revolved around the development of the
theoretical technique for estimating the intersatellite link requirements; there-
fore, we consistantly referred to percentages of total traffic so that it would be
easy to compare the requirements for different scenarios. The FSI traffic forecast
for a system of this size deployed in the mid to late 1980's is 1,128 transponders.
Going by the system description percentages given before the transponder
requirements will be as follows:

Number of Transponders

Major Path (pipeline satellite) 194
Platform A 561
Platform B 373

Total 1,128

The intersatellite link requirements will be

1,128 x 8.0% = 90 transponders

System Descrintion U.S. to Trans-Oceanic and U.S. to South American Traffic

The following ratios have been used to develop this model for a U.S. to
trans-oceanic satellite intersatellite link. These ratios have been derived from
actual figures obtained from international and domestic carriers.

Ratio of domestic to international messages:
50.6 to 1
Ratio of total international to trans-oceanic messages:

1.4tol




Using these ratios and domestic traffic as 1.1.28, as given before, the
trans-oceanic traffic can be calculated.

lg% = 22.3 transponders of international traffic
22.3 _ .
. 1 = 15.9 transponders of trans-oceanic traffic

The remaining 6.4 transponders would be for communicationswith South
America.

International Traffic = %%5! = 30.9 transponders

30.
1.

Trans-Oceanic Traffic =

= 22.1 transponders

F

The remaining 8.8 transponders of traffic would be directed for South
American communications with the United States.
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PLATFORM COMMUNICATIONS PAYLOAD LINK BUDGETS

A major factor affecting the sizing and support requirements of the platform
communications payloads or any payloed requiring dedicated links to an earth
segment is the integrity of the transmission link budgets. The primary para-
meters which determine transmission link integrity are EIRP (Effective Isotropic
Radiated Power) and G/T (Ratio of Antenna Gain to Receive System Noise Tem-
perature). Given the characteristics of the earth stations needed to interface
with the platform payloads the link equations can be used to determine the pay-

load EIRP and G/T parameters. These parameters must be such to compensate
for link losses due to path attenuation, atmospheric loss, circuit loss, etc.

The link analyses for communications payloads Nos. 4 through 12 are
contained in the COMSAT report on mission and payload requirements. The
payload #3 link budget is provided in the Aerospace report on platform feasibility.

Direct to User Network & High Volunic Trunking Link Budgets - Payloads for

the Direct to User and High Volume Trunking Systems have been described and
discussed in the Geostationary Platform Feasiblity Study by the Aerospace
Corporation. To meet the expanded traffic requirements generated by Task 1
these payloads werc extensively modified. The modifications increased payload
capacity, introduced higher frequency bands, and had considerable impact on
payload weight and power. To accommodate these modifications, the existing
link budgets were revised and extended. The resulting DTU and HVT link
budgets are based on the following assumptions:
1. All traffic on the links is digital with transmission at specified bit rates.
2. Up and down links are isolated in the sense that the received messages
are demodulated, regenerated, buffered, and switched, etc. onboard
the platform. Processed messages are modulated on to downlink carriers.
3. Each downlink carrier has its own high power amplifier or directly
modulated power source, eliminating the need for back-off.
4. Rain margins are provided where necessary and supplemented by site
diversity for HVT services.
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5. Adaptive polarization techniques are used to compensate for the effects
of atmospheric depolarization.
6. Link availability under atmospheric outage conditions will be:
a. DTU (14/12 GHz & 30/20 GHz) - 99.5 percent
b. HVT (6/4 GHz w..h adaptive polarization) - 99.99 percent
¢. HVT (30/20 GHz with site diversity) - 99.99 percent
Tables D-1 and D-2 show the up and down link budgets for the 14/12 GHz
and 30/20 GHz DTU payloads.
Tables D-3 and D-4 show the up and down link budgets for the 6/4 GHz HVT

payload using deplarization correction.

Tables D-5 and D-6 show the up and down link budgets for the 30/20 GHz
HVT payload site diversity with 35 km separation.
Table D-7 summarizes the link margins.
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Frequency

XMT Power

Feed Loss

ET Antenna Size
Surface Tol.

ET Antenna Effic.

ET Antenna Gain
(Axial)

EIRP

Pointing Loss
Availability

Total Attenuation
Path Loss

Revd Power

Sat. Ant. Diameter
Sat. Ant. Beamwidth
Sat. Ant. Efficiency
Sat. Ant. EOB Gain
Noise Temperature
G/T

C ’1\'0 - up
Polarization
Depolarization - C/1
C.T - multibeam
C/1 - Total

XPDR BW

C "Io - Total

C ‘(No + Io)

Bit Rate

Modem Loss

Available E, /N
b o

Kequired E_ /N
b o

Margin - up

Table D-1. DTU Up-Links

GHz
W/dBW
dB
Meters
Mil

dBW

dB

dB
dBW
Meters

Degree

dB

°K/dB
dB/°K
dB/Hz

dB

dB

dB
MHz/dB
dB/Hz
dB/Hz
Mbs/dB
dB
dB/Hz

dB/Hz

14.0 30.0
200/23 200/23
1.0 1.0
7.0 7.0
20.0 20.0
60.0 60.0
58.0 64.5
80.0 86.5
0.5 1.5
99.5 99.5
2.1 9.8
207.7 214.1

-130.3 -138.9
6.0 4.0
0.35 0.35

50.0 50.0
50.0 50.0
1,000/30 1,000/30
20.0 20.0
118,3 109.7
Dual Single
32,0 --
22,5 22.0
22,0 22,0
40/76 40/76
98.0 98.0
98.0 97,7
64,78.1 64, 78,1
2,0 2,0
17.9 17.6
8.8 8, 8
9..1 8.8




Table D-2. DTU Down-links

F requency GHz 12.0 20.0
XMT PWR W/dBW 2.0/3.0 5.0/7.0
Feed Loss dB 2.0 3.0
Sat. Ant, Diameter Meters 6.0 4.0
Sat. Ant. Beamwidth Degree 0.35 0.35
Sat. Ant. Pointing Degree 0.03 0.03
Sat. Ant, Efficiency 50.0 50.0
Sat. Ant. EOB Gain dB 50.0 50.0
EIRP dBW 51.0 54.0
Pointing Loss dB 0.2 0.2
Availability ) 99.5 99.5
Total Attenuation dB 1.4 5.7
Path Loss dB 206.6 210.5
Revd Power » dBW -157.2 -162.4
ET Ant. Diameter Meters 7.0 7.0
ET Ant. Efficiency 60.0 60.0
ET Ant. Axial Gain dB 56.5 61.0
Noise Temperature °k/dB 225/23.5 400/26
G/T dB/K 33.0 35.0
€ - down dB/ Hz 104.4 101.2 _
Polarization Dual Single
Depolarization C/1 dB 36.0 --
C/1 - multibeam dB 22.0 22.0
C/1 - Total dB 21.8 22,0
C ‘lo dB/Hz 97.8 98.0
CJ’(NO - Io) dB/Hz 96.9 96,3
With Regeneration

Available El) / No dB/Hz 16,8 16,2
Required Eb/No dB/Hz 8.8 8.8
Margin dB 8.0 7.4
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Table D-3. HVT 6/4 GHz Uplink
(With Depolarization Correction)

F requency Ghz 6.0
XMT Power W/dBW 50/17
Feed Loss dB 1.0
ET Antenna Size Meters 12,0 :
Surface Tol. Mil 20.0
ET Antenna Effic. 75.0
ET Antenna Gain
(Axial) dB 56.0

EIRP dBW 72.0
Pointing Loss dB 0.5
Availability 99, 99
Total Attenuation dB 3.d
Path Loss dB 200.0
Rcvd Power dBW -134.0

l Sat. Ant. Diameter Meters 15.0

| Sat, Ant. Beamwidth Degree 0.35
Sat, Ant, Efficiency 50.0
Sat. Ant. EOB Gain dB 50. 0
Noise Temperature °K/dB 1,000/30

' G/T dB/°K 20, 0
C/N_-up dB Hz 114. 6

| Polarization Dual

| Depolarization - C/1 dB 22.0
C/1 - multibeam dB 24,0
C/1 - Total dB 19.9
XPDR BW MHz/dB 160/82
C IO - Total dB/Hz 101, 9

‘ C/HN_ 1) dB/Hz 101.7
Bit Rate Mbs /dB 256/84. 1
Modem Loss dB 2.0
Available Eb .\'0 dB/Hz 15,6
Required Eb No dB 'Hz 11,1

Margin - up dB  p_j 4.5
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F requency
XMT PWR
Feed Loss

Sat. Ant, Diameter

Sat.
Sat.
Sat.
Sat,

Ant,

Beamwidth

Ant, Pointing

Ant,
Ant,

Efficiency

EOB Gain

EIRP

Pointing Loss
Availability

Total Attenuation
Path Loss

Revd Power

ET Ant. Diameter
ET Ant. Efficiency
ET Ant, Axial Gain

Noise Temperature

G/T

C/N - down
o

Polarization

Depolarization C/1

C/1 - multibeam

C/q - Total
CN
0
C/(N +1)
0 (o]

With Regeneration
Available E /N

b o
Required E, /N
equire b N

Margin

Table D-4.

HVT 6/4 GHz Downlink

(With Depolarization Correction)

GHz
W/dBW
dB
Meters
Degree

Degree

dBW
dB

dB
dB
dBW

Meters

dB
°K/dB
dB/K
dB/Hz

dB

dB
dB/Hz
dB/Hz

dB/Hz
dB 'Hz
dB

=149.7

4.0
1,0/0.0
2.0 1
15.0
0.35
0,03
50.0
50.0
48.0
0.2

99.99
1.0
196.7

12,0

-1

[91]

.0

™

5
214,8/23.3
29.2
108. 1
Dual

14.9
11.1
3.8




Frequency

XMT Power
Feed Loss

ET Antenna Size
Surface Tol.

ET Antenna Effic.

ET Antenna Gain
(Axial)

EIRR

Pointing Loss
Availability
Total Attenuation
Path Loss

Revd Power

Sat. Ant, Diameter
Sat. Ant. Beamwidth
Sat. Ant. Efficiency
Sat. Ant., EOB Gain

Noise Temperature

G/T
C/N -u
- p

Polarization

Depolarization - C/1 dB

C/1 - multibeam
C/1 - Total
XPDR BW
C/1 - Total
o

C/(N +-1)

o o
Bit Rate
Modem Loss
Availal e N
Available Fb‘\o

i N
Required Ehl o

Margin - up

Table D-5. HVT 30/20 GHz Uplink
(With Site Diversity)

Ghz
W/dBW
dB
Meters

Mil

dB
dBW
dB

dB

dB
dBW
Meters

Degree

dB

*K/dB
dB/°K
dB 'Hz

dB

dB
MHz/dB
dB/Hz
dB/Hz
Mbs /dB
dB

30.0

300,24,8

1.0
12,0
<'20.0
70.0

69,2
93.0

=]
.

ol
)]

<

(=]

.

o <

1,00030
20,0
106, 0
Dual
22,0
24,0
19.9

200/83
102.9
100,9

256/84. 1

2.0

14.9
11.1
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Table D-6. HVT 30/20 GHz Downlink
(With Site Diversity)

Frequency GHz 20.0
XMT PWR W/dBW 10.0/10/0
Feed Loss dB 3.0
Sat. Ant. Diameter Meters 4.0
Sat. Ant, Beamwidth Degree 0.35
Sat. Ant. Pointing Degree 0.03
Sat, Ant. Efficiency 50.00
Sat. Ant. EOB Gain dB 50.0
EIRP dBW 57.0
Pointing Loss dB _ 0,2
Availability 99.99
Total Attenuation dB 10.0
Path Loss dB 210.5
Rcvd Power dBW -163.7
ET Ant. Diameter Meters 12,0
ET Ant. Efficiency 70.0
ET Ant. Axial Gain dB 66.0
Noise Temperature °K/dB 467/26.7
G/T dB/K 39.3
C "No - down dB/Hz 104.2
Polarization Dual
Depolari - “tion C/I dB 22,0
C/1 - multibeam dB 24,0
C/1 - Total dB 19.9
CA dB/Hz 102.9
C/(No + IO) dB/Hz 100.3
With Regeneration

Available I-Zb/N0 dB/Hz 14,2
Required Eb/No dB/Hz 11.1
Margin dB 3.1
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Table D-7. Summary of Link Margins

P g T - = Y

Margins (dB)
Service F requency (GHz) Up_ Down Availability %
DTU 14/12 9.1 8.0 99.5
30/20 8.8 7.4 99.5
HVT 6/4% 4.5 3.8 99.99
30/20%* 3.7 3.1 99.99

~

*With Depolarization Correction
**With Site Diversity
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Link Budget Item Notes

1. Total attenuation includes atmospheric and precipitation losses. It is assumed that
rain-induced outages will occur 0, 5% of the time for DTU traffic and 0. 01% of the
time for HVT traffic.

2. Cross polarization interference can be aggravated by rain-induced depolarization
of dual polarized beams. Cancellation techniques have been developed which sub-
stantially reduce the effect.

3. The multibeam C/1 for a contiguous beam DTU system with a 3 segment frequency
distribution ir derived from a consideration of sidelobe interference into a central
beam from surrounding rings of beams. A C,/1 of 22db assumes C/I contributions
of 25 db from the first and second rings. This level of interference would be
produced by first ring sidelobes of -33db and second ring sidelobes of -36db.

An HVT beam system with beams isolated into singles and groups experiences
reduced interference due to the smaller number of interferers .nd can count on
a C/1 of 24do cr better.

It should be noted that these C/1 estimates assume worst case gaussian
interference.. Coherent sinusoidal interference could result in significantly
greater C/I ratios.

4, The link performance requirements are given below. At all times a 3dB performance

margin is the minimum acceptable.

Link Bit Error Rates

Service Total BER Up/Down BER Eb/No(db)
_4 -3
DTU 1% 10 5% 10 8.8
-6 -7
HVT 1% 10 5% 10 11.1

D-10
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Payload # 1.1
* Candidate Payload Data Summary - S heet 1 Date: 6/30/80

S el . T

Code No: COM 1.1 (WH/NTM) Description:
Name: Direct to User Networks

Provides d irect communication

between users at Ku Band fr_eguencies via
roof-top antennas.

Category: Communications

Orbital Location(s): 110° W =
A. Antenna/Sensor Configuration B. Transponder/Processor Configuration

Transpoder - Block Diagram:

y
L o
i mwu um m -
n i
110 AME Em.l.' wicn _“"'l it —_—
unrm " ,

I!INIIM Y
SYNHI

C. D. Transponder/Processor Data
No. 400 40 MHz Transponders

2. 2.  Type: Regenerative

3. 3. Transmit Frequency: _ 12 GHz

4. Coverage FCV: __ Western Hemisphere 4. Receive Frequency: 14 GHz

5. No. of Beams Feeds: 260* 5. Bandwidth(s)/Data Rate(s): 40 MHz

6. Pattern/Beamwidth: 0.35° per beam ©. Transmit Power(s)/EIRP: 2 watts

7. Max. Pointing Error:  +0.03° _ 7. Noise Figure/ Temperature: 1000°K ‘
8. Sensitivity (C T): 20 dB/K 8. Type of Access/Modulation: FDMA/TOMA
9. 'EOC Gain: 50 dB EOC 9.  On-Board Switching: Mx N) 400 x 400
10. Other: 10. Other:

*See attachment for coverage pattern.




Payload 4 1.1 -

Candidate Pavioad Data Summary - Sheet 2 Date: 6/30/80

—— —

E. Weight/Power Weight _Power F. Support Requirements

Estimates (Kg) (W)

1. Antennas/Sensors 100 - 1. Sunlight/Eclipse Power: 6500

2. Receivers: 450 | 200 2. Sunlight/Eclipse, Heat Loss: _ 5700

3. Traasmitters: 200 | 1800 3. Platform Attitude Control: = 0.1°

4. Processors: 150 ‘ 250 4. Stationkeeping: £0.1°

3. Switch Mamix: 240 | 4000 5. Thermal Control: TBD

5. Power Converters: _ 50 . 100 6. Payload Volume: TBD

T. Cabling, Harness e:c. 350 150 A i T&C/.-\viontcs; TBD Yes No

8. Totls: 1240 8500 8. Mission Duration: 10 vrs.

9. Notes: 9. Mission Duty Cycle: 100%
10. Interconnect Switch: (MxN) TBD
11. Other:

G. Ground Segment

H.
1, No. of Stations/Use=xrs: 6000 plus j
2. Anteana Size(s:: 4.5/7.0 meter . 3
3. Beamwidths): 3.
4. Peak Gain(s): 58 dB 4.
5. Noise Temperature: oos°K 5.
6. Rec:=ive Frequencied2 GHz 6.
7. TLransmit Frequeacies: 14 GHz Ts
8. Modulation/Access: _TDMA 8.
9. Transmit Power: 200 watts
10. Other:

B o E eSS m S e e

Economic Data

Traffic Capacity:

TBD
TBD

Space Segment Cost:

Ground Segment Cost:

Estimated Revenue/Yr:

User Communities: Business, Institutions

1990

Technology Availability Date:
1890

Market Need Date:
Other:




‘ : Payload #1.1
L Candidate Payload Data Summary - Sheet 3 Date: 6/30/80
I. Pavload Development Schedule J. Supporting Research & Technology Needs
Item Calendar Year 1. Multi-beam antennas
ir_______‘ 2. Large capacity digital matrix switch
1. Design L 3. Solid state transmitters
2. Development @ 4. Low noise pre-amplifiers

J. Fabrication 3, Large scale integration of microwave

4. Integration ) J circuits.
5. Test

6. Optical path transmission & switching

|

)

K. Special Requirements Constraints

1., Data also applies to DTU nayload at 15 degrees . orbital location.

2. TPayload capacity sized to meet requirements of the nominal traffic model.

3. Atlantic location coverage pattern TDD,




Payload #1.1
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Candidate Pavload Data Summary - Sneet |

Payload ¢ 1,2
Date: 6/30/80

B R e N Ny

Code No: COM 1.2 (WH/NTM)

Name: Direct o User Networks

Description:  Provides direct commuaications

between users at Ka Band frequencies via

Category: Communications

Orbital Location(s): 110°W

roof-top antennas.

A. Antenna/Sensor Configuration

C. Antenna Sensor Dam

l. No. 3 reflectors
2. Type: Offset fed .
3. .Size: 4 meters

4. Coverage FO\: Western Hemisphere

5. No. of Beams Feeds: 100*

6. Pattern/Beamwidth: _0,35° per beam

7. Max. Pointing Error: . 0,03° -
8. Sensitivity (G T 20 dB/k _
4. Peak EOC Gain: 50 4B EQOC

10, Other:

*Provides supplemental coverage of
areas served by pavload COM 1.1,

B. TransEndcr/ Processor Conﬂﬂrauon

.

Diansponiles - Block Diigrann Y

1AM W
uum "

e Il:-t-:- ':=~-‘| {1t

l‘dtll. '
win

D. Transponder/Processor Data
1. No. 400

2. Type: Regenerative

3. Transmit F requency: 20 Giiz

4. Receive Freguency: 30 GHz

5. Bandwidth(s)/Data Rate(s): 40 MHz

t. Transmit Power(s)/EIRP: 5 Watts

f+ Noise Figure/ Temperature: 1000°K

Type of Access/Modulation: _ FDMA/TDMA
9. On-Board Switching: (Mx N) 400 » 400
10.  Other:




Payload # 1,2 -

Candidate Pavload Data Summary - Sheet 2 Date: 6/30/80
E. Weight/Power Weight _Power F. Support Requirements
Estimates iKg) (W)

1. Antennas,Sensors 80" - 1. Sualight/Eclipse Power: 11,500 Watts

2. Receivers: 450 [ 500 2. Sunlight/Eclipse, Heat Loss: 9000 Waltts

3. Transmitters: 450 | 6000 3. Platform Attitude Control: __ = 0.1°

4. Processors: 100 | 500 4. Stationkeeping: £0.,1°

3. Switch Mawix: 240 ‘ 4000 3. Thermal Control: 0 - 40°C

3. Power Converters: 50 ! 200 6. Pavioad Volume: TBD

7. Cabling, Harness etc. =n 200 T. T, T&C/Avionics: X Yes No
’ 3. Totals: 1420 11.500 8. Mission Duration: 8 Yrs,

3. Notes: 2 9. Mission Duty Cycle: 100%

. 10. Interconnect Switch: (MxN) TBD

\ 11. Other:
= —_—e—— e
G. Ground Segment H. Economic Data
1. No. of Statioas/ Users: 1. Traific Capacity:
' 2. Antenna Size:s.: 4.5/7.0 meter A 2. Space Segment Cost: TBD
3. Beamwiuthis: 3. Ground Segment Cost:
f 4. Peak Gains;: 4. Estimated Revenue/Yr: .
' 3. Noise Temperature: 400° K 5. User Communities: Business Institutions
6. Receive Frecuencies: 90 GHz 6. Technology Availability Date: 1995
7. TLransmit Frequeacies: 30 GHz 7. Market Need Date: 2000 )
4 3. Modulation/Access: TDM A 8. Other:

9. Transmit Power: 200 Watts
10. Other:

E-6
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Candidate Pavioad Data Summarv - Sheet 3

Payload # 1,2
Date: 6/30/80

I.

[
.

-

Ot
.

Pavload Development Schedule

o
.

Item Calendar Year

‘[____i

Development ‘

Fabrication

Integration

Test .

7

Special Requirements/Conswaints

J. Supporting Research & Technology Needs

1. Multi-beam antennag
2. High capacity digital matrix switch
3. High efficiency TWTS

4. Low noise preamplifiers

5. Large scale integration of microwave

1. Data also applies to DTU payload at 15° W orbital location.

2. Payload capacity sized to meet requirements of the Nominal Traffic Model.

3. Atlantic location coverage pattern TBD.




Candidate Pavload Data Summary - Sheet 1

Payload # 2.1

Date: 6/30/80

Code No: COM 2.1 — WH/NTM

Name: Domestic, Regional & Transocean

T runking

Category: Communications

Orbital Location(s): 110° W i

A. Antenna/Sensor Configuration
240N )
Nperecron suroet \_‘m
FEID HORNS
C. Antenna/Sensor Data
1. No. 1

2. .Type: Offset fed cassegrain dish

3. Size: 15 Meters

Coverage/FOV: Western Hemisphere

65*

5. No. of Beams/Feeds: .

6. Pattern/Beamwidth: 0.35° beams

7. Max. Pointing Error: *0.03°

8. Sensitivity (G/T): 20 dB/K

9. Peak/EOC Gain: 50 dB peak
10. Other:

*See attachment for coverage
pattern.

Description: _ Provides high volume com-

munications for domestic, regional and

intercontinental traffic.

B. Transponder/Processor Configuration
Transporder - Block Diagram
™ '] -
! I G g
== (MOONE [ =y CPASE-) e Ty
i fef S L L::';’KH A Hmlm
rAup | =y SWICH
MIXCR i ~
B HILOULNLY
S
D. Transponder/Processor Data
1. No. 125
2. Type: Regenerative )
3. Transmit Frequency: 4 GHz
4. Receive Frequency: 6 GHz
5. Bandwidth(s)/Data Rate(s): 160 MHz
6. Transmit Power(s)/ERRP: 1.0 Watts
7. Noise Figure/ Temperature: 1000°K
8. Type of Access/Modulation: FDMA/TDMA
9. On-Board Switching: (Mx N) 125 x 125

Other:




Payload # 2.1 -

Candidate Pavload Data Summarv - 3heet 2 Date: 6/30/80
———ey
E. Weight/ Power Weight Dower F. Support Requirements
Estimates (Kg) W)

1. Antennas/Sensors 100 - 1. Sualight/Eclipse Power: 700 Watts

2. Receivers: 150 r 50 2. Sunlight/Eclipse, Heat Loss: 550 Watts

3. Transmitters: 80 l 300 3. Platform Attitude Control: +0.1

4. Processors: 50 ! 50 +. Stationkeeping: £0,1°

3. Switch Mamrix: 30 E 250 5. Thermal Control: Q0 - 40° C

6. Dower Converters: 920 : 30 8. Pavload Volume: TRD

7. Cabling, Harness e:c. 20 20 N 7, T&C. Avionics: X Yes No

3. Totls: 450 700 i, Mission Duration: 8 Yrs.

3. Notes: 9. Mission Duty Cycle: 100%

10. laterconnect Switch: (MxN) TBD
11. Other:
———— | — e ———————————

G. Ground Segment H. Economic Data

1. No. of Smtions/Users: TBD 1. Traliic Capacity:

2. Antenna Sizes:: 12 Meters 2. Space Seg‘mét Cost: TBD

J. Beamwidthis: S. GCround Segment Cost: TBD

4. Peak Gains): 56dB _ 4. Estomated Revenue/Yr: -
3. Noise Temperature: 214°K 3. User Communities: PTT Agencies

8. Receive Frecuenc:ies: 4 GHz 8. Technology Availability Date: 1990

7. Traasmit Frequezc:ies: g GHy 7. Market Need Date: 1990 -
3. Modulation, Access: TDMA 8. Cther:

9. Transmit Power: 50 Watts
10. Other: :




Candidate Payload Data Summary - Sheet 3

Payload # 2,1

Date: 6/30/80

Supporting Research & Technology Needs

[. Payload Development Schedule J.

Item Calendar Year 1. Multi-beam Antenna

25 Large cépacity digital matrix switch
1. Design 3. Solid state transmitters
2. Development 4, Low noise preamplifiers
3. Fabrication 5. Large scale integration of microwave
4. Integration circuits
5. Test 6. Optical path transmission and switching
e

K. Special Requirements/Constraints

1. Data also applies to HVT payload at 15° W location.

2. Payload capacity sized to meet requirements of Nominal Traffic Model.

3. Atlantic coverage patterns TBD.




Payload # 2.2 .

Candidate Pavload Data Summary - S heet 1 Date: 6/30/80
)
Code No: COM 2.2 — NTM Description: _Provides high volume com-
Name: Domestic/Regional munications for domestic and regional and
} Category: Communications intercontinental traffic.
Orbital Location(s): 110° W
A. Antenna/Sensor Configuration B. Transponder/Processor Configuration
|
Transponder - Block Diagrams Y f
: mmm i
mmuu ===
A l'
llllll Wi '"l':"‘l?, uwu ‘."".m‘ -l‘ Hmm}.
,,,, aar] L) swanen K1} e
e wf - f 2 f
| mwmu v
»\Nlll
C. Antenna/Sensor Data D. Transponder/Processor Data
1. No. 1 1. No. 100
2, .Type: Offset fed reflector 2. Type: Regenerative
3. .Size: 6 Meters 3. Transmit Frequency: __20 GHz
4. Coverage/FOV: Western Hemisphere 4, Receive Frequencv: 30 GHz
5. No. of Beams/Feeds: 35* approx. 5 Bandwidth(s)/Data Rate(s): 200 MHz
6. Pattern/Beamwidth: 0.35° beams 6. Transmit Power(s)/EIRP: 10 Watts
7. Max. Pointing Error: _ :0.03° 7. Noise Figure/ Temperature: 1000°K
8. Sensitivity (G/T): 20 dB/K 8. Type of Access/Modulation: FDMA/TDMA
9. Peak/EOC Gain: 50 dB EOC 9. On-Board Switching: (Mx N) 100 x 100
10. Other: 10. Other: }.
*See attachment for coverage
pattern.




Payload ¢ 2.2 -
[ Candidate Pavload Data Summary - Sheet 2 Date: 6/30/80
E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) W)
1. Antennas/Sensors 30 - 1. Sunlight/Eclipse Power: 3200
2. Receivers: 100 1 100 2. Sunlight/Eclipse, Heat Loss: 2200
3. Transmitters: 140 2500 3. Platform Attitude Control: __ +0.1°
4. Processors: 40 100 4. Stationkeeping: +0.,1°
5. Switch Mamix: 30 250 5. Thermal Control: 0 -~ 40°C
6. Power Converters: __ 20 ! 150 6. Payioad Volume: TBD _
7. Cabling, Harness etc. __ 20 i 100 T. T, T&C/Avionics: x Yes No
3. Touls: 380 f 3200 3. Mission Duration: 8 Yrs.
9. Notes: 9. Mission Duty Cycle: . 100%

10. [Interconnect Switch: (MxN) TBD

11. Cther:
_— 3 ———reee e e ————
G. Ground Segment H. Economic Data
1. YNo. of Stations/ Users: 1. Traific Capacity:
2. Antenna Size:s:: 12 Meters 2. Space Segment Cost: TBD
3. Beamwidthis:: 3. Ground Segment Cost:

4. Peak Gain(s): 69 dB 4. Estmated Revenue/Yr: .
5. Noise Temperature: = 478°K 5. User Communities: PTT Agencies
6. Receive Frequencies: 20 GHz 6. Technology Availability Date: 1990
7. TLransmit Fregueacies: 30 GHz 7. Market Need Date: 1990
8. Modulation/Access:  TDMA 8. Other:
9. Transmit Power: 300 Watts
10. Other:




Payload 4 2,2

Candidate Payload Data Summarv - Sheet 3 Date: 6/30/80
[. Pavload Development Schedule J. Supporting Research & Technology Needs
[tem Calendar Year 1. Multi-beam Antenna

25 Satellite Switch

1. Design _ 3. Multi-level TWTs

2. Development 4, Low Noise Preamplifiers

3. Fabrication 5. Large scale integra ion of microwave

4. Integration 5 ' circuits
J. Test- 6. Optical path transmission & switching
S e =S —— — — — . — 3

K. Special Requirements/Constraints

1. Data also applies to HVT payload at 15° W orbital location.

2. Payload capacity sized to meet requirements of the Nominal Traffic Model.

3. Atlantic Region coverage patterns TBD. ‘

E-13
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Payload #1.1 HTM

Candidate Payload Data Summary - S heet 1 Date: 6-30-80

S SR = ]
Code No: 1.1 = HTM Description: Provides direct communication
Name: Direct-to-User Networks between users at Ku Band frequencies via
Category: Communications root-top antennas.

Orbital Location(s): 110°W -

A. Antenna/Sensor Configuration

B. Transponder/Processor Configuration

Transponder - Black Diagrams
MIC .
T
MOOULE BASE - SR
FILTER o ggzﬁs BAND carsx FET FILTER
PREAMP SVATCH MOD PA
MR 5
= FREQUENCY

SYNTH

C. Antenna/Sensor Data

1. No. 2

2. .Type: _ cCiiset fed reflector

3. .Size: 20 Meters

4. Coverage/FOV: Western Hemisphere

5. No. of Beams/Feeds: ___TBD

6. Pattern/Beamwidth: 0.1° per beam
7. Max. Pointing Error: 0.01°

8. Sensitivity (G/T): 30 dB/°K

9. Peak/EOC Gain: 60 dB EOC

10. Other:

E-14

D. Traasponder/Processor Data

1. No.

500 40 MHz transponders

2. Type: _Regenerative

3. Transmit Frequency: 12 GHz

14 GHz
40 MHz

4. Receive Frequency:

Bandwidth(s)/Data Rate(s):

5
6. Transmit Power(s)/EIRP: 2 Watts

7. Noise Figure/ Temperature: 1000°K

8. Type of Access/Modulation: FDMA/TDMA
9. On-Board Switching: (Mx N) 500 x 500
0. Other:




Payload # 1.1 HTM

Candidate Pavload Data Summary - Sheet 2 Date: 6/30/80_
NS S
E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) W)
1. Antennas/Sensors 200 - 1. Sunlight/Eclipse Power: _g500
2. Receivers: 300 200 2. Sunlight/Eclipse, Heat Loss: 5700
3. Transmitters: 450 2800 3. Platform Attitude Control: &0.1°
4. Processors: 150 150 4. Stationkeeping: +0,1°
5. Switch Matrix: 240 4000 5. Thermal Control: _TBD
6. Power Converters: 50 100 6. Payload Volume: _ TBD _
7. Cabling, Harness etc. ) 50 150 7. T, T&C/Avionics: Yes No
8. Totals: 1440 7500 8. Mission Duration: 10 Years
9. Notes: 9. Mission Duty Cycle: 100%
10. Interconnect Switch: (MxN) TBD
11. Other:
e e
G. Ground Segment H. _Economic Data
1. No. of Stations/Users: — 1. Traffic Capacity:
2. Antenna Size(s): 4.5/7.0 Meters 2. Space Segment Cost:
3. Beamwidth(s): - 3. Ground Segment Cost:
4. Peak Gain(s): 58 dB 4. Estimated Revenue/Yr:
5. Noise Temperature: _225°K 5. User Communities: Business Institutions
6. Receive Frequencies: 12 GHz 6. Technology Availability Date: 1995
7. Transmit Frequencies: 14 GHz 7. Market Need Date: 1995
8. Modulation/Access: TDMA 8. Other:
9. Transmit Power: 200 Watts
10. Other:
E-15
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Payload # 1.1 HTM

Candidate Payload Data Summary - Sheet 3 Date: 6/30/80
———
I. Pavload Development Schedule J. Supporting Research & Technology Needs
Item Calendar Year ‘ 1. Large multi-beam antennas
’ l 2. Large digital matrix switch
1. Design 3. Solid state transmitters
2. Development 4. Low noise preamplifiers
3. Fabrication 5. Large scale integration of microwave
4. Integration circuits
5. Test 6. Optical path transmission & switching

MM

K. Special Requirements/Constraints

1. This payload has been designed to provide a capacity of 1000 equivalent 40 MHz
transponders.
2¢ Two payloads of this capacity are needed to meet the requirements of the High

Traffic Model at the Western Hemisphere orbital location (110° W).

3. One payload of this capacity is needed to meet the requirements of the High
Traffic Model at the Atlantic orbital location (15° W).

4, Antenna coverage patterns are TBD.

E-16




Candidate Pavload Data Summary - S heet |

- |
Code No: 1.2 - HTM
Name: Direct-to-User Networks

Payload # 1,2 HTM
Date: 6/30/80

Description:

Provides direct communication

between users at Ka Band frequencies via

Category: Communications

Orbital Location(s): 10° W -

roof-top antennas.

e

A. Antenna/Sensor Configuration

C. Antenna/Sensor Data

No. 2

2. .Type: Offset fed reflector

3. .Size: 10 Meters

4. Coverage/FOV: Western Hemisphere

5. No. of Beams/Feeds: TBD

6. Pattern/Beamwidth: 0.1° per beam

7. Max. Pointing Error: 0. .01°
9. Peak/EOC Gain: 60 dB EOC

10. Other:

B. Transponder/Processor Configuration
Transponder - Block Diagranis
MIC ; ou:‘mr
-§ M}B}  Hnol
MIXER F
. e
D. Transponder/Processor Data
1. No. 500
2. Type: Regenerative
3. Transmit F requency: 20 GHz
4. Receive Frequencv: 30 GHz
5. Bandwidth(s)/Data Rate(s): 40 MHz
6. Transmit Power(s)/ERP: 5 Watts
7. Noise Figure/ Temperature: 1000°K
8.  Type of Access/Modulation: FDMA/TDMA
9.  On-Board Switching: Mx N) 500 x 500
10. Other:




Candidate Payload Data Summary - Sheet 2

Payload # 1.2 HTM

E. Weight/Power Weight  Power
Estimates (Kg) W)
1. Antennas/Sensors  _ 100 -
2. Receivers: 450 1,000
3. Transmitters: 470 8,000
4. Processors: 100 500
5. Switch Matrix: 240 4,000
6. Power Converters: 50 300
7. Cabling, Harness etc. 50 200
8. Totals: 1,440 14,000
9. Notes:

G. Ground Segment

1, No. of Stations/Users:
4.5/7.0 Meters

2. Antenna Size(s):

3. Beamwidth(s): -

4 Peak Gain(s): v

5. Noise Temperature: 400°K

6. Receive Frequencies: 20 GHz
7. TLransmit Frecuencies: 30 GHz
8. Modulation/Access: TDMA

9. Transmit Power: 200 Watts

Other:

Date: 6/30/80
— e
F. Support Requirements
1. Sunlight/Eclipse Power: 14, 000
2. Sunlight/Eclipse, Heat Loss: 11,500
3. Platform Attitude Control: +£0.1°
4. Stationkeeping: £0.1°
5. Thermal Control: 0 -40°C
6. Payload Volume: TBD
7. T, T&C/Avionics: X Yes No
8. Mission Duration: 8 Years
9. Mission Duty Cycle: 1005
10. Interconnect Switch: (MxN) TBD
11. Other:
H. Economic Data
1. Traffic Capacity: —
2. Space Segment Cost: - .
3. Ground Segment Cost:
4. Estimated Revenue/Yr:
5. User Communities: Busjiness Institutions
6. Technology Availability Date: 1995
7. Market Need Date: 2000
8. Other:

E-18




Candidate Payload Data Summary - Sheet 3

Payload # 1.2 HTM
Date: ____ 6/30/80

. _Payload Development Schedule

Item

1. Design

2. Development
J. Fabrication

4. Integration );

5. Test

Calendar Year

T

! g |

K. Special Requirements/Constraints

1.

J. Supporting Research & Technology Needs

1.

Multi-beam antennas

2.

High capacity matrix switch

3.

Solid state transmitters

Low noise premplifiers

Large scale integration of microwave

circuits

Optical path transmission and switching

This payload has been designed to provide a capacity of 1000 equivalent 40 MHz

transponders.

Two payloads of this capacity are needed to meet the requirements of the High
Traffic Model at the Western Hemisphere orbital location.

One payload of this capacity is needed to meet the requirements of the High T raffic

Model at the Atlantic orbital location.

Antenna coverage patterns are TBD,

'~
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Candidate Payload Data Summary - S heet 1

e ——— e

Payload # 2.1-HTM
6/30/80

Code No: COM 2.1-HTM Description: __ Provides high volume com-
Name: _Domesti., Regional & Transocean munications for dome stic, regional and

Trunking
Category: Communicgtions

intercontinental traffic.

Orbital Location(s): 110°W -

A. Antenna/Sensor Configuration B. Transponder/Processor Configuration
[ Transponder - Block Diagrars
n::m ; - uu:‘Pur
ALTER mﬂﬁ o gﬁ&%-q&fh 7 e furen
MIXER IF
e
C. natenna/Sensor Dat@a D. Transponder/Processor Data
No. 1 . No. 125
2. _Type: Offset-fed reflector 2. Type: Regenerativi
3. .Size: 60 meters 3. Transmit F requency: 4 GHz
4. Coverage/FOV: - 4. Receive Frequency: 6 GHz
5. No. of Beams/Feeds: TBD 5. Bandwidth(s)/Data Rate(s): 160 MHz
6. Pattern/Beamwidth:  0.1° per beam 6. Transmit Power(s)/ERP: 1.0 \Watts
7. Max. Pointing Error: _0.01° 7. Noise Figure/ Temperature: 1000°K
8. Sensitivity (G/T): 30 dB/°K 8. Type of Access/Modulation: FDMA/tdma
9. Peak/"0OC Gain: 60 uB EOC 9. On-Board Switching: (Mx N) 125 x 125
10. Other: 10. Oter:

E-20




Payload # 2.1-HTM

. Candidate Payload Data Summarv - Sheet 2 Date: 6/30/80
P
} E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) (W)
1. Antennas/Sensors 500 - 1. Sunlight/Eclipse Power: 1200 *
2. Receivers: 150 100 2. Sunlight/Eclipse, Heat Loss: 1050 {
3. Transmitters: 80 500 3. Platform Attitude Control: __ *0.1°
4. Processors: 50 100 4. Stationkeeping: =0.1°
5. Switch Matrix: 30 400 3. Thermal Control: 0 - 40°C
6. Power Converters:. 20 50 6. Payload Volume: TBD
" 7. Cabling, Harness etc. _ 20 50 7. T, T&C/Avionics: Yes No
8. Totals: 850 | 1200 8. Mission Duration: 8 Years
9. Notes: 9. Mission Duty Cycle: 100%
10. Interconnect Switch: (MXxN)
11. Other:
-
G. Ground Segment H. Economic Data
1. No. of Stations/Users: - 1. Traffic Capacity:
2. Antenna Size(s): 12 meters } 2. Space Segment Cost:
3. Beamwidth(s): - 3. Ground Segment Cost:
4. Peak Gain(s): 56 dB 4. Estimated Revenue/Yr: .
5. Noise Temperature: 214°K 5. User Communities: PTT Agencies
6. Receive Frequencie.s: 4 GHz 6. Technology Availability Date: 1990
7. Transmit Frequencies: 6 GHz 7. Market Need Date: 1990
8. Modulation/Access:  TDMA 8. Other:
9. Transmit Power- 50 Watts
10. Other:
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Candidate Payload Data Summary - Sheet 3

Payload # 2.1-HTM
Date: 6/30/80

I.

Pavload Development Schedule

J.

Supporting Research & Technology Needs

ltem Calendar Year 1. Multibeam Antenna

-—________4 2 Matrix Sv

ks Eesign 3. Solid State Transmitters

2. Devr r ant 4. Low Noise Preamplifiers

3 Fabra..ton 4. Large Scale Integration of Microwave .

4. Integration Circuits

5. Test L 6. Optical Path Transmission & Switching

———
K. Special Requirements/Constraints

1. Data also applies to HVT payload at 15°W location.

2. Payload capacity sized to meet requirements of the High Traffic Model.

3. Coverage patterns TBD.




Payload # 2.2-HTM

Candidate Pavload Data Summary - S heet 1 Date: 6/30/80
Code No: COM-2,2-HTM Description: Provides high volume communi-
Name: Domestic, Regional & Transocean cations for domestic, regional and inter-
—TTrunking
Category: Communications _ continentsl traffic.
Orbital Location(s): 110° -
A. Antenna/Sensor Configuration B. Transponder/Processor Configuration
ﬂ: !
i? ?_4 . Transponder - Block Diagrams
g Npgriecron sumost
: MiC o
\ \{
y MODULE 2 BASE - i
‘;i ALTER ot 1| JOSK L a0 3ot COPK 1t LT Lot TER
/8 PREAMP SWITCH
D HORNMAST® | ¢ MIXER IF _J
q FREDUENCY
é L _SYNTH

C. Antenna/Sensor Data D. Transponder/Processor Data

1. No. 1 1. No. 100

2. . Type: Offset fed reflector 2. Type: Regenerative

3. Size: 10 meters 3. Transmit Frequency: 20 GHz

4. Coverage,/FOV: Western Hemisphere 4. Rec-ive Frequencvy: 30 GHz

5. No. of Beams/Feeds: - 5. Bandwidth(s)/Data Rate(s): _200 MHz
6. Pattern/Beamwidth: __ 0.1° per beam 6. Transmit Power(s)/ERP: __10 Watts _
7. Max. Pointing Error: 0.01° 7 Noise Figure; Temperature: 1000°K
8. Sensitivity (G/T): 30 dB/K 8. Type of Access,/ Modulation: TDMA

9. Peak/EOC Gain: 60 dB EOC 9. On-Board Switching: (Mx N) 100 x 100
10. Other: 10.  Other:
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Payload # 2,.2-HTM

Candidate Pavload Data Summary - Sheet 2 Date:
E. Weight/Power Weight _Power F. Support Requirements

Estimates (Kg) W)
1. Antennas/Sensors 100 '. Sunlight/Eclipse Power:  4C00
2. Receivers: 100 100 2. Sunlight/Eclipse, Heat Loss: 3000
3. Transmitters: 140 3000 3. Platform Attitude Control: = 0.1°
4. Processors: 40 100 4. Stationkeeping: +0.1°
5. Switch Matrix: 30 400 5. Therma:l Control: 0-40°C
6. Power Converters: 20 300 6. Payload Volume: -
7. Cabling, Harness etc. ___ 20 100 7. T, T&C/Avionics: X Yes No
8. Totals: 450 4000 8. Mission Duration: 8 Years
9. Notes: 9. Mission Duty Cycle: 100%

10. Interconnect Switch: (MxN) TBD

11. Other:

—_— —_— ———
G. Ground Segment H. Economic Data

1. No. of Stations/Users: - 1. Traffic Capac’ty:

2. Antenna Size(s): 12 meters 2. Space Segment Cost:

3. Beamwidth(s): - 3. Ground Segment Cost:

4. Peak Gain(s): 69 dB 4. Estimated Revenue/Yr: g .
5. Noise Temperature: 478°K | 5. User Communities: PTT Agencies

6. Receive Frequenciels: 20 GHz 6. Technology Availability Date: 1990

7. ILransmit Frequencies: 30 GHz 7. Market Need Date: 1990

8. Modulation/Access: __ _TDMA 8. Other:

9. Transmit Power: 300 Watts
10. Other:




Candidate Payload Data Summary - Sheet 3

Payload # 2.2HTM
Date: 6/30/80

[Q

Pavioad Development Schedule

J.

Supporting Research & Technology Needs

ltem Calendar Year 1. Multibeam Antenna
2. High Capacity Matrix Switch
1. Design ' 3. Solid State Transmitters
2. Development 4. Low Noise Preamplifiers
3. Fabrication 5. Large Scale Integration of Microwave
4. Integration | Circuits
5. Test ! = 6. Optical Path Transmission & Switching
—
K. Special Requirements/Constraints

1. Data also applies to HVT pavload at 15°W location.

2. Payvload capacity sized to meet requirements of the High Traffic Model.

3. Coverage Patterns TBD.




Candidate Pavload Data Summary - S heet 1

w‘
Description:

Code No: COM3 - wH

Name: TV Distribution

Payload # 3

Date:  3-14-80

e g
Provides TV program distri-

bution for Network Broadcasts, CATV

Category: Communications

and other video transmissions

Orbital Location(s): 110° W

A. Anteana/Sensor Configuration

1 POL SEN
1.5m SUR

| -

C. Antenna/Sensor Data

1. No. 2

2. .Type: Offset-fed reflector

3. .Size: 1.5 meters

4. Coverage/FOV: North/South America

5. No. of Beams/Feeds: 65

6. Pattern/Beamwidth: 1.0°

7. Max. Pointing Error: =0 1°

3. Sensitivity (G/T: 10 DbK

9. Peak/EQOC Gain: 40 dB EOC

10. Orther:

B.

Transponder/Processor Coafiguration

Transponder - Block Diagrams

A ]

- ot
== [ MO . “ uu'x Hl i
i n mmm M“" M";’ H m
o B i smtm —_— =
M
LW NCY
\)Nlll
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Transponder,/Processor Data

No. 75

Type: Regenerative Repeater

Transmit F requency: __12,2- 12

Receive Freguencv: _17.1 - 17.6 GII;

Bandwidth(s)/Data Rate(s): 40 MH,

Transmit Poweris)/EIRP: _ g (53 dBW
Noise Figure,/ Temperature: i000°K

Type of Access, Modulation:
On-Board Switching: (Mx N)

QOther:

20.x 50

QPSK/SSTDMA




p—

Candidate Payvload Data Summary - Sheet 2

Payload # 3

Date: ____3-14-80

E. Weight/Power Weight  Power
Estimates (Kg) W)

1. Antennas/Sensors 20 -

2. Receivers: 50 200

3. Transmitters: 300 3200 _

4. Processors: 25 200

5. Switch Matrix: 5 50

6. Power Converters: 10 200

7. Cabling, Harness etc. 10 150

3. Totals: 400" 4000

9. Notes:

e ——

G. Ground Segment

1. No. of Stations/Users: -

2. Antenna Size(s): 4.5 meters .

3. Beamwidth(s): 0.5°

4. Peak Gain(s): _52dB

5. Noise Temperature: 220° K

6. Receive Frequencies: 12.2-12.7GH;

7. Transmit Frequencies: 17.1-17.6 GHz

3. Modulation/Access: QPSK/TDMA

9. Transmit Power: 60 Watts

10. Other:

F. Support Requirements

1. Sunlight/Eclipse Power: 4000 wWatts
2. Sunlight/Eclipse, Heat Loss: 3250 Watts

3. PlaJorm Attitude Control: __* 0.5°
4, Stationkeeping: £0,1°
5. Thermal Control: 0 -40° C
6. Payload Volume: TBD

-~ 7. T, T&C/Avionics: X Yes No
] Misston. Duration: 8 Yeaars
9. Mission Duty Cycle: 100%

10. Interconnect Switch: (MxN) TBD

11. Other:

”

H. Economic Data

1. Traific Capacity:

1600 channels

2. Space Segment Cost:

3. Ground Segment Cost:

4. Estimated Revenue/Yr:

User Communities:

(9]
.

Networks, ATV

6. Technology Availability Date: 1985
7. Market Need Date: 1987
8. Other:

27
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Payload # 3

Candidate Payload Data Summary - Sheet 3 Date: _3/14/80
[. Payload Development Schedule J. Supporting Research & Technology Needs

Item Calendar Year 1. Multi-beam Antenna

’_____—_,‘ 2. Digital Matrix Switch
1. Design 3. Solid State Transmitters
2. Development 4. Low Noise Preamplifiers
3. Fabrication
4. Integration
5. Test
e

K. Special Requirements/Constraints

1. Data also applied to payload at 15°W location. Antenna coverage patterns
TBD.
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Candidate Payload Data Summary - S heet 1

Payload # 4
3-18-80

”‘—

COM4 - WH
Tracking & Data Relay

Code No:

Name:

Category: _ Communications
Orbital Location(s): 15° W & 110°W .

A. Antenna/Sensor Configuration

C. Antenna/Sensor Data
1. No. 4
2. .Type: Centerfed reflectors/Phased array

3. .Size: 5m (2) 2m (1), Array (-0 elements)

4. Coverage/FOV:_ Spot and area
5. No. of Beams/Feeds: 4

6. Pattern/Beamwidth: -

7. Max. Pointing Error:
21/27 K), -6,/12(S) dB/H

+ 0,5°

8. Sensitivity (G/T):
9, Peak/EOC Gain: -

10. Other:

Description: _ This pavload relavs data from
low orbit and other satellites to a central

earth station in CONUS.,

See also Attachment #1

B. Transponder/Processor Configuration

See Attachment #2

e T R e S

D. Transponder/Processor Daw

1. No. 4

2. Type: Processing

3. Transmit Frequency: 13.7 & 2.1 GH,
14.7 & 15 GH,

4. Receive Frequency:

5. Bandwidth(s)/Data Rate(s): 50 MH, (K)

S
6. Transmit Power(s)/ERP: 1.6/30(K),26/30 §)

7. Noise Figure/ Temperature: -

8. Type of Access/Modulation: _FDMA/TDMA
9. On-Board Switching: Mx N) TBD

10. Other:




Candidate Payload Data Summary - Sheet 2

Payload # 4

Date: 3-18-80

Weight/Power Weight  Power
Estimates (Kg) W)
Antennas/Sensors 90 —
Receivers: 80 150
Transmitters: 70 200
Processors: 40 150
Switch Matrix: -- =
Power Converters: 20 100
Cabling, Horness etc. 30 80
Totals: 330 680
Notes:

—_—_—— e

G.
1.
2.
3.
4.
S.
6.

Ground Segment
No. of Stations/Users: 1

Antenna Size(s): 18 meter
Beamwidth(s): 0.1°

Peak Gain(s): 64 dB
Noise Temperature: 450° K
Receive Frequencies: 13,7 GH,
Lransmit Frequencies: 14.7GH,
Modulation/Access: FDMA/TDMA
Transmit Power: 5.0 Watts

Other: See Section K for low orbit satellite

F.

1.
2.
Se
4.
5.
6.

9.
10.
11.

e e S

Sumrt Rggirementl

Sunlight/Eclipse Power: 680 Watts
Sunlight/Eclipso. Heat Loss: 620 Watts
Platform Attitude Control: + 0.1°
Stationkeeping: NA
Thermal Control: TBD
Payload Volume: TBD

T, T&C/Avicaics: X Yes No
Mission Duration: 10 Years
Mission Duty Cycie: 100%
Interconnect Switch: (MxN) TBD

Other:

Bt e e - ST
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Economic Data

Traffic Capacity:

Space Segment Cost:

Ground Segment Cost:

Estimated Revenue/Yr:

User Communities: NASA, DoD
Technology Availability Date: Now
Market Need Date: 1990

Qther:




Payload #4

Candidate Payload Data Summary - Sheet 3 Date: __3-31-80
;
[. _Payload Development Schedule I J. Supporting Research & Technology Needs
[tem Calendar Year N/A

S—

1. Design

2. Development

3. Fabrication

4. Integration

5. Test ‘ .

K. Special Requirements/Constraints

1. This mission is based on the current TDR requirements. It includes both
fixed (phased array) and moving (center fed) antennas to track one or

multiple low-orbit satellites. Up- and down-links are in the NASA S and K
bands.

If relay via a distant Geostationary Platform is needed (thus providing
global coverage without "blind spots"), it is via another service (ISL) link.

2. Low ortit satellite terminal.

Antenna: -1.5 meter dish

Transmit Frequency: 2.25, 2.2875 & 15.0034 GHz
Receive Frequency: 2.05, 2.10G41 & 13.775 GHz
Bandwidth: 50 kHz, 12 MHz & 25 MHz

System Noise Temperature: 450°K
Modulation/Multiple Access: SCPC/TDMA

3. Data also applies to payload at 15°W orbital location.




Candidate Payload Data Summary - Sheet
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Payload #4
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Payload # 5 -

Candidate Payload Data Summary - S heet 1 Date: 3-24-80

Code No: COM5 -WH Description: Provides access to learning
Name: Educational Television resource centers by remote schools, colleges
Category: Communications . -and other interested groups

Orbital Location(s): 110° W -

See also Attachment 1, 1
A. Antenna/Sensor Configuration B. Transponder/Processor Configuration
— e r——

C. Antenna/Sensor Data D. Transponder/Processor Data

1. No. 8 1. No. 16

2. .Type: Fixed Offset fed reflectors 2. Type: _Translating

3. Size: 3.0m (4) & 1.5m (4) 3. Transmit Frequency: 2.5 GH,

4. Coverage/FOV: No. America/So.America 4. Receive Frec.u:cy! 14 GH,

5. No. of Beams/Feeds: 8 5. Bandwidth(s)/ 1%t Rate(s): 35 MH,

6. Pattern/Beamwidth: 3.5°/5.5° 6. Transmit Power(s,/EIRP: 6W/36 iBW
7. Max. Pointing Ecror: + 0,1° _ 7. Noise Figure/ Temperature: 100°K

8. Sensitivity (G/1): 17 dB/K 8.  Type of Access/Modulation: FAM/SCPT
9. Perk/EOC Gain: 30 dB 9.  On-Board Switching: (Mx N) NA
10. Ciher: 10. Other:
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Payload # 5
Candidate Payload Data Summary - Sheet 2 Date: March 24, 1980
E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) w;

1. Antennas/Sensors 55 - 1. Sunlight/Eclipse Power: 400/0
2. Receivers: 50 50 2. Sunlight/Eclipse, Heat Loss: __ 300/0 h
3. Transmitters: 350 320 3. Platform Attitude Control: __* 0.1°
4. Processors: — - 4. Stationkeeping: x0.1°
5. Switch Matrix: = - 5. Thermal Control: 0 to 40° C.
6. Power Converters: 25 30 6. Payload Volume: TBD
7. Cabling, Harness etc. 7. T, T&C/Avionics: _ X Yes No
8. Totals: 480 400 8. Mission Duration: 10 Years
9. Notes: 9. Mission Duty Cycle: Off during eclipse

10. Interconnect Switch: (MxN) N/A

11. Other:

—_— .
G. Ground Segment Transmit (Receive) H. Economic Data
1. No. of Stations/Users: - 1. Traffic Capacity: 32 Channels
2. Antenna Size(s): 5m (3 m) . 2. Space Segment Cost: .
3. Beamwidth(s): 1° - (3°) 3. Ground Segment Cost: N
4. Peak Gain(s): 55 db (35 db) 4. Estimated Revenue/Yr: .
5. Noise Temperature: (100° K) 5. User Communities: Educational Institution
6. Receive Frequencies: (2.5GHjz) 6. Technology Availability Date:  Now
7. Transmit Frequencies: 14 GH, 7. Market Need Date: 1980
8. Modulation/Access: FM/SCPT 8. Other:
9, Transmit Power: 2W per channel

10. Other: _G/T = 15 dB/K
E-34 L/ N —2 W
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Candidate Payload Data Summary - Sheet 3

Payload # 5

Date: __ 3-24-80

L.

Payload Development Schedule

J. Supporting Research & Technology Needs

[tem Calendar Year N/A
_—
1. Design
2. Development
3. Fabrication
4. Integration
5. Test
K. Special Requirements/Constraints

1. Time zone down-link beams are used in the USA, Canada and Mexico.

Regional spot beams are used in South and Central America. These missions
may be turned off during Eclipse.

-3

2. Data also applies to payload at 15°W orbital location.



Candidate Payload Data Summary - S heet |

Payload #6

Date: July 24, 1979

Code No: COM 6 - WH

Name: Direct to Home TV

Category: ( )mmunications

Orbital Location(s): _110° W—

A. Antenna/Sensor Configuration

C. Antenna/Sensor Dam

1. No. 2

2. Type: Centerfed reflectors

3. Size: 1l.5m (Ku) & 10m (UHF)

4. Coverage/ FOV: Regional

5. No. of Beams/Feeds: 4

6. Pattern/Beamwidth: 3 X 4° (UHF)

7. Max. Pointing Error: =+ 0.1°

8. Sensitivity (G/T):  18.5dB/K

9. Peak/EOC Gain: 30 dB EOC

10. Other:

E-36

Description:

Relays color TV programs

directlv to the home owner,

See also Attachment #1

B. Transponder/Processor Configuration
D. Transponder/Processor Data

1. No. ]

2. Type: Frequency Translating

3. Transmit Frequency: _700 MH,

4. Receive Frequency: _14.25 GHz

5. Bandwidth(s)/Data Rate(s): 40 MH:
6. Transmit Power(s)/ERP; 100W/51.3 dBW
7. Noise Figure/ Temperature: 379" K
8.  Type of Access, Modulation: TV FM
9. On-Board Switching: Mx N) N.A.
10.  Other:




Candidate Payload Data Summary - Sheet 2

Payload # 6

Date:  3-25-80

Weiggt

E. Weight/Power _Power F. Support Requirements
Estimates (Kg) (W)
1. Antennas/Sensors 40 - 1. Sunlight/Eclipse Power: 2100/250
2. Receivers: 20 100 2. Sunllght/l-:ciipae. Heat Loss: 1600/250
3. Transmitters: __ 290 1850 3. Platform Attitude Control: £ 0,1°
4. Processors: - - 4. Stationkeeping: £ 0,1°
5. Switch Matrix: - - 5. Thermal Control: 0 to 40° C
6. Power Converters: 30 100 6. Payload Volume: TBD
7. Cabling, Harness etc. 20 50 7. T, T&C, Avionics: X Yes No
8. Totals: 400 2100 8. Mission Duration: 10 vrs,
9. Notes: 9., Mission Duty Cycle: Not during eclipse
10. Intercofmect Switch: (MxN) N, A,
11. Otber:
— —
G. Ground Segment Receive (Transmit) H. Economic Data
1. No. of Stations/Users: 1. Tragfic Capacity: § channels
2. Antenna Size(s): 2.5m (4.5 m) 2. Space Segment Cost:
3. Beamwidth(s): 10° (0.5%) 3. Ground Segment Cost:
4. Peak Gain(s): _ 25 dB (50d1B) 4. Estimated Revenue, Yr:
5. Noise Temperature: 1000° K 5. User Communities: Govt., Payv TV, Movie Cos,
6. Receive Frequencies: 700 MH, 6. Technology Availability Date: Now
7. Transmit Frequencies: (14.25 GH,) 7. Market Need Date: 1987
8. Modulation/Access: TV M 8. Other:

9. Transmit Power: (15 W)

10. Other:




Candidate Payload Data Summary -

Sheet 3

Payload # 6

Date: _July 24, 1979

I.

(5]
.

- W

w

Pavload Develooment Schedule

[tem Calendar Year

L

Design !

=y

Development

Fabrication

Integration

Test

J.

Supporting Research & Technologv Needs

K.

Special Requirements/Constraints

1. During eclipse it may be possible to turn off transmitters to reduce DC power

storage needs.

)

2. Data also applies to payload at 15°W orbital location.




Candidate Pavload Data Summary - S heet |

Payload #7

Date: March 27, 1980

Code No: __ COM 7 - WH
Name: Mobile Air
Category: Communications

Orbital Location(s): _

A. Antenna/Sensor Conflggration

C. Antenna. Sensor Data
1|

’ 92
No. “

Type:| 12 Helix array & horn

3. .Size: One meter

4. Coverage, FOV: Global

5. No. of Beams/Feeds: 2

6. Pattern/Beamwidth: Earth coverage

Max. Pointing Error: +0,1

—

# 4
.

Sensitivity (G/T) -11.3 (L), -16.5 (C) dB/K

9. EOC Gain: 16.4 dB (L), -15.5 dB (C)

10. Other:

- p—— e i ———— it

Description: _ Provides corymunications and

navigation to/from commenrcial aircraft.

B. Transponder Processor Configuration

D. Transponder’ Processor Data

1. No. 4

2. Type: Translating

3. Transmit Frequency: 1.6, (5.88 GH,)

4. Receive Frequency: _l.5, (5.125 GHy)

5. Bandwidth(s) 'Data Rate(s): 80 kHz (0.4 MHz)
6. Transmit Power(s) ERP: 100W(L), 10W(C)
f« Noise Figure. Temperature: 354° K

8.  Type of Access, Modulation: SCPC PM

9.  On-Board Switching: Mx N) N, A,
10. Other:




Candidate Payload Data Summary - Sheet 2

Payload # 7
Date: March 27, 1980

E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) (W)

1. Antennas/Sensors 50 - 1. Sunlight/Eclipse Power: 1200 Watts
2. Receivers: 20 100 2. Sunlight/Eclipse, Heat Loss: _ 800
3. Transmitters: 110 1000 3. Platform Attitude Control:
4. Processors: — = 4. Stationkeeping: N. A.
5. Switch Matrix: ol T 5. Thermal Control: 0 to 40° C
6. Power Converters: s ’ 50 6. Payload Volume: TBD
7. Cabling, Harness etc. 5 50 7. T, T&C/Avionics: X  Yes No
8. Totals: 200 l 1200 3. Mission Duration: 8 Yrs.
. Notes: 9. Mission Duty Cycle: 100

10. Interconnect Switch: (MxN) TBD

11. Other:
G. Ground Segment Land (A/C) H. Economic Data
1. No. of Stations/Users: 1. Traffic Capacity:
2. Antenna Size(s): 7 meter (0,8 meter) | 2. Space Segment Cost:
3. Beamwidth(s): 0.5° (17°) 3. Ground Segment Cost:
4. Peak Gain(s): 48 dB (20 dB) 4. Estimated Revenue/Yr:
5. Noise Temperature: 194 (354)°K 5. User Communities: Airlines & Gov't,
6. Receive Frequencies: 5.125 (1.5) GHz 6. Technology Availability Date: Now
7. Transmit Frequencies: 5,88 (1.6) GH, 7. Market Need Date: 1985
8. Modulation/Access: _SCPC/PM 8. Other:
9. Transmit Power: __ 90W (220W)
10. Other:

E-40




Candidate Payload Data Summary - Sheet 3

Payload Development Schedule

[tem

Design
Development
Fabrication
Integration

Test

Calendar Year

m

5]

Special Requirements/Constraints

1. Links to and from commercial aircraft are provided at 1.6/1.5 GHz in internationally
allocated aeronautical mobile satellite bands.

converted tc the 5 GHz band for connection to air traffic control and navigation
centers.

2. Data also applies to payload at 15°W orbital location.

E-41

Payload #7

Date: March 27. 1980

Supporting Research & Technology Needs

At the platform the signals are
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Payload # 8

Candidate Payload Data Summary - S heet 1 Date: March 27, 1980
Code No: COM 8 - wH Description:  Provides communications
Name: Sea Mobile between ships and shore stations. Can be linked
éamgory: Communications to terrestrial network,
Orbital Location(s): 15W _—
See also Attachment #1
A. Antenna/Sensor Configuration B. Transponder/Processor Configuration
C. Antenna Sensor Lata D. Transponder/Processor Data
1. No. 2 1. No. 1
2. _Type: Reflector, 12 helix array* 2. Type: Processing Repeater
3. Size: 14 meter, 1 meter 3. Transmit Frequency: __ 1.6 GH,
4. Coverage, FOV: Spot & Global 4. Receive Frequency: 1.5 GH.,
5. No. of Beams/Feeds: 4 5. Bandwidth(s)/Data Rate(s): __ 5 MH,
6. Pattern/Beamwidth: 1° & 19° 6. Transmit Power(s): 2W, 60W
7. Max. Pointing Error: + 0,1° 7. Noise Figure, Temperature: 1000°K
8. Sensitivity (G/T): 10 dB/°K, -17 dB/°K(L) 8.  Type of Access, Modulation: SCPC/PM
9, EOC Gain: 41 dB, 15 dB (L) 9. On-Board Switching: (Mx N) N, A,
10. Other: 10. Other:
*Shared with air mobile service
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Payload #7

Candidate Fayload Data Summary - Sheet 3 Date: March 27, 1980
=i
[. Payload Development Schedule J.  Supporting Research & Technology Needs
[tem Calendar Year
1. Design
2. Development
3. Fabrication
4. Integration
5. Test
= = e
K. Special Requirements/Constraints

1. Links to and from commercial aircraft are provided at 1.6/1.5 GHz in internationally
allocated aeronautical mobile satellite bands. At the platform the signals are

converted to the 5 GHz band for connection to air traffic control and navigation
centers.

2. Data also applies to payload at 15°W orbital location.
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Candidate Payload Data Summary - Sheet |

Payload # §
Date: March 27, 1980

S —————werone——s

e

Code No: COMS8 - WH

Name: Sea Mobile

Description: Provides communications

between ships and shore stations, Can be linked

Category: Communications

Orbital Locatioa(s): 15W =

to terrestrial netw 2

A. Antenna/Sensor Configuration

See also Attachment #1
B. Transponder/Processor Configuration

=L S S

C. Antenna/Sensor Data

1. No. 2

2. Type: Reflector, 12 helix array*

3. Size: 14 meter, 1 meter

4. Coverage,/ FOV: Spot & Global

5. No. of Beams/Feeds: 4

6. Pattern/Beamwidth: 1° & 19°

7. Max. Pointing Error: # 0.1°

8. Sensitivity (G/T): 10 dB/°K, -17 dB/°K(L)

9, EOC Gain: 41 dB, 15dB (L)

10. Cther:

*Shared with air mobile service

D. Transponder/Processor Data

1. No. 4

2. Type: _Prgcessing Repeater
3. Transmit Frequency: 1.6 GHg

4. Receive Freguency: 1.5 GH,

5. Bandwidth(s)/Data Rate(s): 5 N
6. Transmit Power(s): 2W, 60W

7. Noise ¥Figure/ Temperature: 1000°K__
8. Type of Access/Modulation: ___ SCPC/PM
9. On-Board Switching: Mx N) N, A,

10. Other:




Payload # 8

Candidate Paylcad Data Summary - Sheet 2 Date: _ March 27, 1980
E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) W)
1. Antennas/Sensors 300 - 1. Sualight/Eclipse Power: 600
2. Receivers: 10 80 2. Sunlight/Eclipse, Heat Loss: _460W
3. Transmitters: 50 400 3. Platform Attitude Control: 3 o, 1°
4. Processors: S 50 4. Stationkeeping: N. A,
5. Switch Matrix: - - 5. Thermal Coatrol: TBD °C to TBD °C
6. Power Converters: 20 50 6. Payload Volume: TBD
7. Cabling, Harness etc. 20 20 7. T, T&C/Avionics: X Yes No
8. Totals: 400 600 8. Mission Dr:ration: TBD
9. Notes: 9. Mission Duty Cycle: 1007

10. Interconnect Switch: (MxN) TBD

11. Other:
——

G. Ground Segment H. Economic Data
1. No. of Stations/Users: 1000 - 1. Traffic Capacity: 100 channels
2. Antenna Size(s): 1. 2 meters 2. Space Segment Cost:
3. Beamwidth(s): 10° 3. Ground Segment Cost:
4. Peak Gains): 23.5 B 4. Estimated Revenue/Yr:
5. Noise Temperature: 500° K 5. User Communities: All shipping
6. Receive Frequencies: 1.5GH, 6. Technology Availability Date: Now
7. Transmit Frequencies: 1.6 GH, 7. Market Need Date: 1985
8. Modulation/Access: SCPC/PM 8. Other:

9. Transmit Power: 4 Watts

10. Other:

E-43




.

Payload #8

Candidate Payioad Data Summary - Sheet 3 Date: March 27, )80 .
1.  Payvload Development Scheduie J. Supporting Research & Technology Needs

Item | Calendar Year ‘
1. Design
2. Development —
3. Fatricarion
4. Integration |

|
5. Test | ]
= —— i

K. Special Requirements,/Constraints

Shore station links are carried by the point to point communication payload via an
interconnect link with the sea mobile payload.
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Candidate Pavload Data Summary - Srnee: |

Payload #Y

Date:  3-31-80

Code No: COM9 - NTM Description: Payload provides substantially
Name: Land Mobile increased and improved communication services
Category: Communications to mobile users.

Orbital Location(s): 110°W

A. Antenn:./Sensor Configuration
un | | (]

B.

Transponder / Processor Configuration

C. Antenna Sensor Dam
1. No. 1
2., Type: MBA - cassegrain dish

Size: 20 meters

(9]
.

4. Coverage. FOV: Regional

No. of Beams Feeds: 30

n
.

6. Pattern/Beamwidth: 1.0°

7. Max. Pointing Error:  20.1°
8. Sensitivity (G Ti: 16 dB/°K
9. EOC Gain: 40 dB

10. Other:

10

-45

Transponder/ Processor Data

No. 30

Tvpe: _Qn-board switching
Transmit F requency: 881-902 MHz
928-947 MHz

Receive Frequency:

Bandwidth(s)/ Data Rate(s): 30 KHz/channel

Transmit Power(s)/EIRP: 40 watts

Noise Figure/ Temperature: 790°K
Type of Access/Modulation: FM/FDMA
On-Board Switching:  TBD

Other: 20 channels per transponder




Payload #9

Candidate Payload Data Summary - Sheet 2 ~Date: 3-31-80
E. Weight/Power Weight _Power F. Support Requirements

Estimates (Kg) W)
s Antennas/Sensors- 300 - 1. Sunlight/Eclipse Power: 4000
2. Receivers: 50 100 2. Sunlight/Eclipse, Heat Loss: 2800
3. Transmitters: 120 3600 3. Platform Attitude Control: _ +0.1°
4. Processors: = = 4. Stationkeeping: NA
5. Switch Matrix: - = 5. Thermal Control: 0-40°C
6. Power Converters: 30 200 6. Payload Volume: TBD
7. Cabling, Harness etc. 30 100 7. T, T&C/Avionics: v Yes No
8. Totals: 530 4000 8. Mission Duratiou: 8 vrs
2. Notes: 9. Mission Duty Cycle: 100

10. Interconnect Switch: (MxN) TBD

11. Other:
.

G. Ground Segment H. Economic Data
1. No. of Stations/Users: 5000 plus 1. Traffic Capacity: 600 chinnel/beam
2. Antenna Size(s): 0.5 meter 2, Space Segment Cost: _ $25M
3. Beamwidth(s): 50° 3. Ground Segment Cost:
4. Peak Gain(s): 10dB 4. Estimated Revenue/Yr:
5. Nois2 Temperature: 1000°K 5. User Communities: Govt. & Commercial
6. Receive Frequencies: 881-902 MHz 6. Technology Availability Date: 1990
7. Transmit Frequencies: 928-947 MHz 7. Market Need Date: Now
8. Modulation/Access: SCPC/FDMA 8. Other:

9. Transmit Power: 5 watts

10. Other:
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Payload # 9

Candidate Payload Data Summary - Sheet 3 Date:  3-31-80
{. Pavload Development Schedule J. Supporting Research & Technology Needs
[tem Calendar Year 1. Large multi-beam antenna.
= ——— ‘4
1. Design
2. Development
3. Fabrication
4. Integration
5. Test
K. Special Requirements, Constraints

L

[3+]
-

Small, simple earth stations are placed on moving or transportable objects on
the earth's surface. Voice and low-speed data services may be provided.
Navigation information is obtained by relaying an Omega receiver raw output
to a remote computer for decoding and ambiguity resolution. The return link
provides the location.

A cluster of beams is used to subdivide the country {(CONUS) for frequency
reuse. Beams of 1° are used to synthesize a (CONUS) 48-state coverage. In
South America, 1° spot beams illuminate populated areas or bush areas of special
interest (e.g., oil exploration or mineral extraction). There are 20 beams in
the U.S. and 10 in South America.

Data also applies to payload at 15°W location. Atlantic region coverage patterns
TBD.

High traffic model version of this payload would incorporate a 60 meter diameter
antenna with 0.5° footprints.




Candidate Payload Data Summary - Sheet 1

Payload #10

Date: 3-31-80

Code No:

COM 10

Description:

Name: Intercontinental Trunking *

Category:
Orbital Location(s):

Provides transoceanic and

intercontinental communications to link

Communications

15°W

A. Antenna/Sensor Configuration

domestic and regional areas of common interest. *

B. Trausponder/Processor Configuration

[3+]
.

- (2]
. .

w
.

10.

Antenna/Sensor Datm

No.

Type:

Size:

Coverage, FOV:

No. of Beams/Feeds:

Ps ttern/Beamwidth:

Max. Pointing Error:

Sensitivity (G/ T):

Peak’/ EOC Gain:

Other:

*Functions incorporated in Payloads
2.1and 2.2

D. Transponder/Processor Data

1, No.

2. Type:

3. Transmit F'requency:

4. Receive Frequency:

5. Bandwidth(s)/Data Rate(s):

6. Transmit Power(s)/ERP:

i+ Noise Figure/ Temperature:
8.  Type of Access,/Modulation:
9.  On-Board Switching: Mx N)

10 Other:




Candidate Pavload Data Summary - S heet 1

TSR

Payload #]1

Date: [March 28, 1980

Code No: cCOM 11
Name: Inter-Satellite Links
Category: Communications

Orbital Location(s):

A.

15°W & 110°W

Antenna/Sensor Configuration

(4]}

=

Antenna,/Sensor Data

No. 2 per link

Type: Center fed reflectors

Size: 3 meters

Coverage, FOV:

2

No. of Beams/Feeds: &

Puttern/Beamwidth: 0.3’

Max. Pointing Error: +0.03°

Sensitivity (G/T): 33 dB/K
60 dB EOC

Peak/ EOC Gain:

Other:

E-4¢

Description:

Provides direct platform to

platform links.

Sce also attachment #1

B. Transponder/Processor Configuration
D. Transponder/Processor Data

1. No. 2

2. Type: Processing

3. Transmit Frequency: _55 GHz

4. Receive Frequency: 62 GHz

5. Bandwidth(s)/Data Rate(s): 1 GHz
6. Transmit Power(s)/EIRP: 65 watts
7. Noise Figure, Temperature:

8.  Type of Access, Modulation:

9.  On-Board Switching: (Mx N)
10. Other:




Candidate Payload Data Summary - Sheet 2

Payload #1]
Date: March 28, 1980

E. Weight/Power Weight _Power
Estimates (Kg) W)
1. Antennas/Sensors 40
2. Receivers: 10 10
3. Transmitters: 40 250
4. Processors:
5. Switch Matrix:
6. Power Converters: 5 20
7. Cabling, Harness etc. 9 20
8. Totals: 100 300
9. Notes:
—_—
G. Ground Segment Not applicable
1. No. of Stations/Users:
2. Antenna Size(s):
3. Beamwidth(s):
4. Peak Gain(s):
5. Noise Temperature:
6. Receive Frequencies:
7. Transmit Frequencies:
8. Modulation/Access:
9. Transmit Power:

10.

Other:

10.
11.

H.

(3] -
. -

-~ (2]
. .

w
.

R e e e

Support Requirements
Sunlight/Eclipse Power: 300 watts
Sunlight/Eclipse, Heat Loss: 230 watts
Platform Attitude Control: #0.1°
Stationkeeping: +0, 1°
Thermal Control: 0 to 40°C
Payload Volume: TBD
T, T&C/Avionics: v Yes No
Mission Duration: 8 yrs
Mission Duty Cycle: 1007
Interconnect Switch: (MxN) TBD
Other:

Economic Data

Traffic Capacity:

Space Segment Cost:

Ground Segment Cost:

Estimated Revenue/Yr:

User Communities: Platform Payloads

Technology Availability Date: 1985

Market Need Date: 1990

Other:




Payload #11 -

Candidate Pavicad Data Summary - Sheet 3 Date: March 28, 1980
===

| .
[. Payload Development Schedule J. Supporting Research & Technology Needs

; Ito—m Calendar Year High power 55 GHz transmitters

1. Design

2. Development

' 3. Fabrication

i 4. Integration

5. Test 1

K. Special Requirements/Constraints

1. To avoid confusion with the tracking and data relay (TDR) mission (which has
links between low-earth orbit satellites and a geostationary platform), the term
inter-platform link (IPL) has been coined for traffic between platforms.

2. This link may be used to control remotely located platforms from the U.S.

3. The lowest presently allocated frequency is 55 GHz. As an alternative an
optical link may be used.

A 25.25- to 26.25-GHz band has been porposed to the SWARC for this service. For
a given antenna aperture, the beamwidth (and pointing accuracy requirements)
doubles.




Candidate Payload Data Summary - S heet 1

Payload #12
Date: March 28, 1980

Code No: COM 12 Description: Provides a data collection and
Name: Data Collection relay capability to facilitate acquisition of
Category: Communications data from instruments on or near the earth's

Orbital Location(s): 15° & 110°W

surface.

A. Antenna/Sensor Conﬂgxration

TBD

C. Antenna,Sensor Dam

1. No. 1

2, Type: Centerfed reflector
3. .Size: 10 meters

4. Coverage/FOV: Regional

No. of Beams/Feeds: 4

wr

6. Pattern/Beamwidth: 5°

Max. Pointing Error: 0.1°
-3 dB/K

8. Sensitivity (G/T):

9, Peak EOC Gain: 27 dB EOC

10. Other:

w

See also attachment #1

B. Transponder/Processor Configuration

TBD -

D. Transponder/Processor Data

1. No. 4

2, Type: Processing transponder

3. Transmit Frequency: _ $00-402 MHz

4. Receive Frequency: _ 102-403 MHz

5. Bandwidth(s)/Data Rate(s): 90/3 kHz

. Transmit Power/EIRP: 1w

8.  Type of Access/Modulation: PSK, TDMA

9.  On-Board Switching: (Mx N) NA

Noise Figure/ Temperature: 1000°K

10 Other:

o




Payload #12

Candidate Payload Data Summarvy - Sheet 2 Date: March 28, 1980
E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) W)

1. Antennas/Sensors 30 1. Sunlight/Eclipse Power: 100 watts
2. Receivers: 20 20 2. Sunlight/Eclipse, Heat Loss: 340 watts
3. Transmitters: 20 50 3. Platform Attitude Control:  *0.5°

4. Processors: 10 20 4. Stationkeeping: £0.1°

5. Switch Matrix: 5. Thermal Control:  0-40°C (Radiative)
6. Power Converters: 10 5 €. Mayload Volume: TBD

7. Cabling, Harness etc. 10 | 5 7. T, T&C/Avionics: Yes No
8. Totals: 100 100 8. Mission Duration: 3 vrs

9. Notes: 9. Mission Duty Cycle: Not during eclipse

10. Interconnect Switch: (MxN) TBD
11, Other: -

= — e

G. Ground Segment H. Economic Data

1. No. of Stations/Users: 5C,000+ 1. Traffic Capacity:

2. Antenna Size(s): 1 meter __ | 2. Space Segment Cost: __ $23M

3. Beamwidth(s): 20° 3. Ground Segment Cost:

4. Peak Gain(s): 10 dB 4. Estimated Revenue/Yr:

5. Noise Temperatur.. S00°K 5. User Communities: Government

6. Receive Frequencies: 400-402 MHz 6. Technology Availability Date: _ Now

7. Lransmit Frequencies: 402-403 MHz 7. Market Need Date: 19586

8. Modulation/Access: SCPT/PpM 8. Other:

9. Transmit Power: __ 10 watts
10. Other:
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Payload # 12

Candidate Pavload Data Summary - Sheet 3 Date: March 28, 1980

e

[. Payload Development Schedule J. Supporting Research & Technology Needs
{tem Calendar Year

1. Design

2. Development

3. Fabrication

4. Integration

5. Test

K. Special Requirements/Constraints

Sensors are placed at strategically selected locations; and the data are accumulated
for subsequent burst transmission to the geostationary platform. These burst
transmissions may be either on a random multiple access basis (using one or several
reservation schemes) or upon request from an interrogating signal from the geo-
stationary platform. Due to the wide range in types of data, both types of trans-
missions are envisioned.

For some forms of data, very infrequent transmissions may be adequate (e.g., the
total rainfall per day). In others (e.g.. an intrusion ‘nto an area), real time is
important. Occasionally, burst frequency may vary depending on local activity
(seismic¢) or the instantaneous needs of the data user (f{lood stage).

The collected data are switched to a down-link in another service (e.g.. high-
volume trunking) for transmission to the data user's facility.
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Candidate Payload Data Summary - S heet |

Payload #17
Date: 8-3-79

Code No: EO1

Name: Lightning Mapper

Description: Payload for detection and

measurement of visible IR, and R F radiation

Category: Environmental/Observation

Orbital Location(s):

produced by lightning strokes.

A. Antenna/Sensor Configuration

TBD

B. Transponder/Processor Configuration

TBD

C. Antenna/Sensor Data

1. No. 8

2. Type: Optical Telescope & RF Helices
3. Size:

4. Coverage/FOV: Global

No. of Beams/Feeds: 2

(1]
.

6. Pattern/Beamwidth: RF interferometer

-3

Max. Pointing Error: 2 sec (V/IR)

8. Sensitivity (G/T):

9. Peak/EOC Gain:
10. Other:

D. Transponder/Processor Data

1. No. 1

Type: Processor

2
3. Transmit Frequency: Platforn. Service

4. Receive Frequency: Visible/IR/L-Band

5. Bandwidth(s)/Data Rate(s): 3 MBps

6. Transmit Power(s)/ER P: Platform Service

7. Noise Figure/ Temperature:
8. Type of Access,/Modulation:
9.  On-Board Switching: (Mx N)

Qther:




Payload # 17

. Candidate Payload Data Summary - Sheet 2 Date: _ 8-3-79
!
' E. Weigl:/Power Weight _Power F. Support Requirements
’ Estimates (Kg) Wh
" 1. Antennas/Sensors 1. Sunlight/Eclipse Power: 300 watts
i 2. Receivers: 2. Sunlight/Eclipse, Heat Loss: 300 watts
3. Transmitters: 3. Platform Attitude Control:  *0.5°
4. Processors: 4. Stationkeeping: £0.1°
5. Switch Matrix: 5. Thermal Control:  Radiative Cooling
6. Power Converters: 6. Payload Volume: 4 cu. meters
7. Cabling, Harness etc. 7. T, T&C/Avionics: / Yes No
8. Totals: 320 300 8. Mission Duration: 2 yrs.
9. Notes: 9. Mission Duty Cycle:
10. Interconnect Switch: (MxN)
11. Other:

= 0

Ground Segment Platform Service

No. of Stations/Users:

Antenna Size(s):

Beamwidth(s):

Peak Gainis):

Noise Temperature:

Receive Frequencies:

Transmit Frequencies:

Modulation/Access:

Transmit Power:

Other:

H.
1
2
3.
4
5
6

Economic Data

Traffic Capacity:

Space Segment Cost:

Ground Segment Cost:

Estimated Revenue/Yr:

User Communities: Utilities, Forestry, Airlines

Technology Availability Date: 1985

Market Need Date: Now

Other:




B s

Candidate Payload Data Summary - Sheet 3

Payload #17
Date: 8-3-79

‘.

Payload Development Schedule

Item Calendar Year

Design

Development

Fabrication

Integration

Test

K.

Je

Supoorting Research & Technology Needs

Special Requirements/Constraints
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Candidate Pavload Data Summary - Sheet !

Payload #18

Date: . 8-3-79

e S R
Code No: EQ 2 Description: Payload collects mesoscale
Name: Atmospheric Sounder meteorolcgy data as related to: hurricanes,
Category: Environmental/Observation toronados, air pollution, frost, etc.

Orbital Location(s):

See also attachment #1

A. Antenna/Sensor Configuration B. Transponder/Processor Configuration
See attachment #2
———

C. Antenna,/Sensor Data D. Transponder,/ Processor Data

1. No. 1 1. No. 1

2. Type: _Sounding & Imaging Radiometer 2. Type: _Processor

3. Size: 40 cm Aperture 3. Transmit F requency: _Platform Service
4. Coverage/FOV: Global 4. Receive Frequency: Visible & R

5. No. of Beams/Feeds: 1 5. Bandwidth(s)/Data Rate(s): 3 MBps

6. Pattern/Beamwidth: High resolution scanner ©. Transmit Power(s)/EIRP: Platform Service
7. Max. Pointing Error: _ T Noise Figure/ Temperature:

8. Sensitivity (G/T): 8.  Type of Access/Modulation:

9. Peak/ EOC Gain: 9.  On-Board Switching: (Mx N)
10. Other: 10. Other:

E-




Candidate Payload Data Summary - Sheet 2

Payload #18

Date: 8-3-79

9. Transmit Power:

Other:

E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) W)
1. Antennas/Sensors 1. Sunlight/Eclipse Power: 50 watts
2. Receivers: 185 50 2. Sunlight/Eclipse, Heat Loss: 20 watts
3. Transmitters: *3. Platform Attitude Control:  =0.5°
4. Processors: 15 50 4. Stationkeeping:
5. Switch Matrix: 5. Thermal Control: Radiative Cooling
6. Power Converters: 6. Payload Voiume: 1 cu meter
7. Cabling, Harness etc. 7. T, T&C/Avionics: / Yes No
8. Totals: 185 100 8. Mission Duration: 2 yrs
9. Notes: 9. Mission Duty Cycle: 100%
10. Interconnect Switch: (MxN)
11. Other:
G. Ground Segment Platform Service H. Economic Data
1. No. of Stations/Users: 1. Traffic Capacity:
2. Antenna Size(s): 2. Space Segment Cost: $10M _
3. Beamwidth(s): 3. Ground Segment Cost:
4. Peak Gain(s): 4. Estimated Revenue/Yr:
5. Noise Temperature: 5. User Communities: NOAA & Weather Centers
6. Receive Frequencies: 6. Technology Availability Date: _ 1985
7. Transmit Frequencies: 7. Market Need Date: Now
8. Modulation/Access: 8. Other:
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Candidate Payload Data Summary - Sheet 3

Payload #18
Date:

xl

(8]

[ T ]

Payload Development Schedule

Item Calendar Year

Design

J. Supporting Research & Technology Needs

Development

Fabrication

Integration

Test

]

Special Requirements/Constraints
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Candidate Payload Data Summary - Sheet 4 Payload #18

ADVANCED ATMOSPHERIC SOUNDING AND IMAGING RADIOMCTER

vy

ORINCTIVE/MTSSION DESSRTPTION

The ohjective of thic mission to collect mesoscale meteroloyy dat
continuously as related to:

-

a. Clear air turbulence

b. Hurricanes

c. Flash flocds

d. Severe storms and tornadoes
e. Frost .

£. Wind

g. Air pollution

The availability of this data will aid in the prevention of loss of life

%
and pronarly caused by the occurrence of these pi.enoxcna.

The missior will consist of analvzing the data obtainad from launching
the favenced Atrmospheric Sounding and Imacing Radicmeter and provide
warning to loczlities of pending ctorms. A model of this instrumant

the stuly of tho temrerature prcfiies and other phencmcna in tue nesos-
vhere as rclated to %he probability of occurrenca cof severe weather
conliticns. To attain the stated objective, continuous data is required.

Tiie advanced himcupheric Scunding and Imaging Radiometer will provice
~ier \7 O PUC=I'Tro sed data to small earth stations in localities

v
"
&}
a
(g}
~
i
J
1
7/
a
14
w
I

needing Lhe infornation for their own warning and vroteclien. The nunber
of u»ers for tulc svst

vitem will increase rapidly and will eventailly be
unlinitel and tir: data previded will be centinuous.
JUSTIT cenT AL WERED

The micz12on will provide a vital sou
mation reeded to understa? and forecast weath
by:

a. Improved access to the vertical dimension

b. Filling time and space gaps in present obscrvations

E-61
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P d #18
Candidate Payload Data Summary - Sheet 5 sylon

¢. Complemanting TIROS, GOES, and other weather satellite and
ballocon measurcients and observations.

With data from the Advanced Atmespheric Sounding unéd Imaging Radiometer
local ized weathcr phenomena can be predicted in a t.mely manner. Present
svstems, although greatly improved over the past .0 years, produce pre-
dictions at 4-6 hcur intervals ~overing areas of 800 x 800 km. This

type of time and snace covarage is of littie vale to predicting sudden,
cmall area weatiwr conditions needed for localized su~rms such as tor-
nacoes, flash floods, etc. With the proposed system, time will be reduced
to 5-15 minutcs and area to 20 x 30 km. Very substantial reduction in
lo:s of life and property can result from the use of this system.

USER CLodrNITY

Primary users will be NOAA and state weather watch centers. Other users
will inzlude USDA, universities, maritime shipping, and fisheries, to
nane a few

The tornado occurring localities would benefit greatly from implementa-
tion ol tais system.




Candidate Payload Data Summary - S heet 1

Payload #19

Date: 8-1-79

Code No: EO 3

Name: Visual & IR Radiometer
Category: Environmental/Observation
Orbital Location(s): TBD _

A. Antenna/Sensor Configuration

C. Antenna,Sensor Data

1. No. 1

[+

Type: Imaging Radiometer

3. .Size: 1 meter aperture

4. Coverage FOV: Global

No. of Beams/Feeds: 1

(1]

6. Pattern/Beamwidth: High resolution scanner

Max. Pointing Error: 0.5 micro-radians

8. Sensitivity (G/T):

9. Peak EOC Gain:

10. Other:

Description:  High resolution optical scanning

radiometer for weather imaging as an aid to

severe storm forecasting

B. Transponder/Processor Configuration

.

D. Transponder/Processor Data
1

No. 1

2. Type: Processor

Trunsmit F requency: _Platform Service

4. Receive Frequency: S-15 micrometers

5. Bandwidth(s)/Data Rate(s): 6 Mbps

6. Transmit Power(s)/EIRP; Platform Service

7« Noise Figure/ Temperature:

8. Type of Access, Mcdulation:  PSK
9.  On-Board Switching: (Mx N) TBD

10 Other:
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Candidate Pavioad Data Summarvy - Sheet 2

Payload # 19
Date: 8-1-79

Weight/ Power Weight _Power F. Support Requirements
Estimates (Kg) W)
Antennas/Sensors 1. Sunlight/Eclipse Power: 100 watts
Receivers: 2. Sunlight/Eclipse, Heat Loss: _100 watts-
Transmitters: 3. Platform Attitude Control:
Processors: 4. Stationkeeping: Orbl:goc(l)emﬁfmmanon within
Switch Matrix: 5. Thermal Control: _Radiative cooling
Power Converters: 6. Payload Volume: TBD
Cabling, Harness etc. 7. T, T&C/Avionics: Yes No
Totals: 500 100 8. Mission Duration: TBD
Notes: 9. Mission Duty Cycle:
10. Interconnect Switch: (MXN)
11. Other:
—_——————————— | === _— —
Ground Segment H. Economic Data
No. of Stations/Users: Platform Service 1. Traific Capacity:
Antenna Size(s): 2. Space Segment Cost:
Beamwidth(s): 3. Ground Segment Cost:
Peak Gain(s): 4. Estimated Revenue/Yr: .
Noise Temperature: 5. User Communities: Government/Academic
Receive F requencies: 6. Technology Availability Date: Now
Transmit Frequencies: 7. Market Need Date: Now
Modulation/Access: 8. Other:
Transmit Power:
Other:
E-64
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Payload #19

Candidate Payload Data Summary - Sheet 3 Date: 8-1-79
I. Payload Development Schedule J. Supporting Research & Technology Needs
Item Calendar Year

1. Design

2. Development

3. Fabrication

4. Integration

5. Test

K. Special Requirements/Constraints




Candidate Payload Data Summary - S heet 1

Payload #20

mte: 8-7"79

Code No: EO4
Name: Microwave Radiometer
Category:  Environmental/Observation

Orbital Location(s):

TBD

A. Antenna/Sensor Configuration
See attachment #2

C. Antenna Sensor Dat

1. No. 1

2 Type: Offset fed reflector

3. Size: 4.4 meters

4. Coverage FOV: Global

10.

No. of Beams. Feeds: 1

Pattern/ Beamwidth: 0.03° scanning beam

Max. Pointing Error: 0.03°

Sensitivity (G’ T):

Peak EOC Gain:

Other:

E

Description:

High resolution microwave

imaging radiometer for research into severe

storm forecasting.

also see attachment #1

B.

Transponder / Processor Configuration

See attachment =3

10

Transponder/ Processor Data

No. 1

Type: Processor

Transmit ¥ recuency: _Platform Service

Receive Frequency: _118/183 GHz

Bandwidth(s) Data Rate(s): 500 Bps

Transmit Power(s)/ERP; Platform Service

Noise Figure/ Temperature:
Type of Access, Modulation: PSK

On-Board Switching: (Mx N) TBD

Qther:




Payload 20

Candidate Pavioad Dam Summary - Sheet 2 Date: _ 8-7-79
E. Weight/Power Weight _Power F. Support Requirements
Estimates (Kg) W)

1. Antennas,Sensors 56 20 1. Sunlight/Eclipse Power: 150 watts

2. Receivers: 50 | 130 2. Sunlight/Eclipse, Heat Loss: 150

3. Transmitters: ' 3. Platform Attitude Control:

4. Processors: 30 \ 4. Starionkeeping: Orb&geﬁfﬂ‘f“; ton within
3. Switch Mamix: | 5. Thermal Control: Radiative cooling

8. Power Coaverters: ‘ 6. Payload Volume:

7. Cabling, Harness etc. T. T, T&C/Avionics: . Yes No

3. Totais: 136 150 3. Mission Duration: 2 yrs.

g. Notes: 9. Mission Duty Cycle: 100",

10. Interconnect Switch: (MxN)
11. Other:
— —

G. Ground Segment H. Economic Data

1. No. of Stations/ Users: Platform Service 1. Traific Capacity:

2. Antenna Size(s: 2. Space Segment Cost: $15M

3. Beamwidthis:: 3. Ground Segment Cost:

4. Peak Gain(s): 4. Estimated Revenue/Yr:
5. Noise Temperature: 5. User Communities:Government & Academic
6. Receive I requencies: 6. Technology Awailability Date: Now

7. Lransmit Frequencies: 7. Market Need Date: Now

8. Modulation/Access: 8. Other:

9. Transmit Power:
10. Other:

E-67
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Payload #20

Candidate Pavload Data Summary - Sheet 3 Date: 8-7-79
[. Pavload Development Schedule J. Supporting Research & Technology Needs
ltem Calendar Year
'[-_—-—1
1. Design .[
2. Development |
3. Fabrication '
4. Integration

Test

(9]

K. Special Requirements Conswaints

E-68




Candidate Payload Data Summary - Sheet 4

Payload #20

MICROVAVE ATMOSPHERIC SOUNDING RADIOMETER

OBJECTIVL/MISSION DLSCRIPTION

The ohjective of this pavload is to monitor and predict trends in the
severity of thunderstorms and tropical cyclones by continous measurement
of three-dimensional atmospheric temperature and relative humidity.

The micsion will consist of a microwave radiometer. Thermal radiance of
the atmosphere will be determined using the 118 GHz oxygen absorption
line, HKunmidity will be determined from the 133 GHz H20 vapor linc. The
experimental data will be transmitted to Carth using existing
geosynchronous platform communication channels. Likewise, command and
control will use existing sub-system of the platform.

JUSTIFICATICN/NEED

Scvere storms analysis and prediction require rapid observation cycle

(of the order of 1 hour or less) which can only be obtained from geo-
synchronous platforms or a large fleet of lower Earth orbiting satellites.
Current ceosynchronsus meteorological satellites have only IR and vicible
chanrcls vhich are useless for severe storm observation, because there
ill always be extended cloudy areas.

Microtiaves can "sce through" most of non-raining clouds. Microwave
radicriesyv can be used to measure atmopsheric temperature profiles and
humidity nrofiles. It can also bc used to infer wind velocity field
from teorperature measurements. The "temperature anomally™ or "hot spot"
near the eye of a storm or hurricane, is a good indicator of the storm

system. These indicators can only be measured by a microwave system
describcd here.

USER COMIUNITY

The matcorological data will be used by NASA, NOAA, DOD, and universities
involved in atmospheric and meteorological research. Of principal interest
is the apilicaticn of these data to monitoring and forecasting of hurricanc
and severe thunderstorm activity.




Candidate Payload Data Summary - Sheet 5 Payload
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Payload #20

Candidate Payload Data Summary - Sheet 6
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Candidate Payload Data Summary - S heet 1

Code No: EO 5

Name: R. F. interferometer

Puyload #27

Date: 8-2-79

Dl a—

Description: Provides a facility for tracking

balloons, buoye, land vehicles and ships to

Category: Environmental/Observation

Orbital Locationis): TBD

an accuracy of 1 Km.

A. Antenna/Sensor Configuration
See attachment #2

C. Antenna Sensor Dan

l. No. 7

2 Type: Helices

3 Size:

4. Coverage ro\v: Global

5. No. of Beams Feeds: 7

€. Pattern/Beamwidth: 22°

7. Max. Pointing Error: 0.1

8. Sensitivity (G Ti:

9, Perk EOC Gaun: 17.5 dB

10. Other:

See also attachment #1

B. Transponder Processor Configuration

D. Transponder Processor Data

i No. 1

Type: Processor

3. Transmit Frequency: Platform Service

4. Receive Frequencyv: _ 1.2 GHz

U

Bandwidth(s), Dat: “ate(s): TBD

©. Transmit Power(s)/EIP.P: Platform Service

7. Noise Figure/ Temperature:
8. Type of Access, Modulation:

3.  On-Board Switching: (M= N)

10 Other:
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Payload #27

Candidate Payload Data Summary - 3heet 2 Date:  8-2-79
E. Weight/ Power Weight _Power F. Support Requirements
Estimates (Kg) (W)

1. Antennas/Sepsors 7 1. Sunlight/Eclipse Power: 215

2. Receivers: 50 l 200 2. Sunlight/Eclipse, Heat Loss: 215

3. Traosmitters: 3. Platform Attitude Control: _ =0.5°

4. Processors: B) 15 4. Stationkeeping: Sgt%iigdseégrgehtlgg?n
3. Switch Mawix: . 5. Thermal Control: Radiative cooling

6. Power Converters: ; 6. Payload Volume: l.5cu. M

7. Cabling, Harness etc. 50 7. T, T&C/Avionics: / Yes No
8. Touals: 112 215 8. Mission Duration:

3. Notes: 9. Mission Duty Cycle: 1007

10. Interconnect Switch: (MxN)
11. Other:
= —- e e

G. Ground Segment H. Economic Data

1. No. of Stations/ Users:Platform Service 1. Traffic Capacity:

2. Antenna Size(s:: 2. Space Segment Cost: $15M

3. Beamwidth(s): 3. Ground Segment Cost:

4. Peak Gain(s): 4. Estimated Revenue/Yr: .
5. Noise Temperature: 5. User Communities: Government, Academic
6. Receive Freguencies: 6. Technology Availability Date: Now
7. TLransmit Frequezcies: 7. Market Need Date: Now
8. Modulation/Access: 8. Other:

9. Transmit Power:
10. Other:

E-73
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Payload #

Candidate Payload Data Summary - Sheet 4

INTERFERCMETER

OBJECTIVE/MISSION

The objective of the interferomster is to provide an on-board facility at
L-band for tracking balloons, drifting buoys, land vehicles, and ships
to an accuracy of 1 )m.

There is an urgent nead by metcorologists to detcrmine wind valocity at
a constant altitude to an accuracy of 1 Xm per hour in order to predict
weather ccnditions more accurately. 'The system could accemmodate ug
to 1500 Lalloens containing beacens and moving at a ccastant altitude.
The balloons would also have temperature and pressure rcadouts on the
1 watt beacon. ’

The passage of Public Law 94-265, the Fishery Conservation and Management
Act of 1976, extended U.S. responsibility for fisheries managewent to a
200-nautical mile zone covering 2.2 million square miles of ocean along
an 5,70C-nile perimeter. The Tanker and Vessel Safety Act of 1977
providcs for major amendments to the Ports and Waterways Safety Act of
1972 which call for increased navigational safety within a 200-nautical
mile marine safety zone.

MISSICN TAYLCAD DESCRIPTION

a. Functional

Four helical antennas will be spaced as far apart as possible on the
earth vivwing side of the structure forming a large cross as shown in
Figure 1. Taree more will be spaced closer together on the structure to
recolve aniguity. These circularly polarized antennas will have a

22 degree tcamwidth and 17.5 dB gain at L-band. The interferometer
systems [unctional diagram is shown in Figure 2.

The beacon signal from the Earth containing the I.D. code, the tempcra-
ture and pressure, is of 8 second duration and is turned on every two
hours by the beacun timer. An inexpensive oscillator coperates as a
free running clock with low accuracy which enhances operation of the
random multiple access mode to the platform.

The advantages of an intarferometer are that the gpacecraft electronics
system 1i¢ simplified. It employs a simple oscillatur such that mAaintain-
ing stabtility is not a problem. The spacecraft needs no auxillary
eguipmecint on-board and uses a one way transmission only. Only one
spacecraft is used; therefore, it providcs coverage for the entire

Earth disc (field of view).

NOTE: Although the above describes the balloon system, the interferometer
appliications for buoys, aircraft, ships, and land-mobile are sirnilar.

27
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Payload #27
Candidate Payload Data Summary - Sheet 5

QO Antenna 4

\l_" fniznni ?

Figure | . Daselire:




DOD Candidate Pavloads for the Geostationary Platform
Payload #31

Mission Name: Defense Meterological Satellite Program Data Relay

Mission Description: This payload is designed to relay 2-3 MBPS from 3 satellites
in 450 n.m. sun synchronous orbits (98. 7 inclincation). The payload will operate

in the 1-3 GHz frequency band. Maximum of 30 minutes delay in data reception.
Desired IOC of 1985,

Platform Interface Requirements:

Weight: 150 Kg

Power: 100 watts
Volume:

Thermal Control:
Pointing Accuracy: =0, 3°
Qther:

Experimenter: Capt. Ed Merz
Organizartion: SAMSO
Telephone No.: (213) u43-0708
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DOD Candidate Payrloads for the Geostationary Platform
Payload #31

Mission Name: Defense Meterological Satellite Program Data Relay

Mission Description: This payload is designed to relay 2-3 MBPS from 3 satellites
in 450 n.m. sun synchronous orbits (98. 7 inclincation). The payload will operate é

in the 1-3 GHz ﬁrequéncy band. Maximum of 30 minutes delay in data reception. i

Desired IOC of 1985.

Platform Interface Requirements:

Weight: 150 Kg

Power: 100 watts
Volume:

Thermal Control:
Pointing Accuracy: =0, 3°
Other:

Experimenter: Capt. Ed Merz
Organization: SAMSO
Telephone No.: {213) v43-0708
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DOD Candidate Payloads for the Geostationary Platform
Payload #32

Mission Name: Advanced Operations Linescan System Cloud Imager

Mission Description:  Will provide mosaic storage of cloud images.

Platform Interface Requirements:

Weight: 150 Kg

Power: 150 watts

Volume:

Thermal Control: Radiative cooling of IR detector
Pointing Accuracy: = 0.01°

Qther:

Experimenter: Capt. Ed Merz
Organization: SAMSO
Telephone No.: (213) 643-0708 1

E-78
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DOD Candidate Payloads for the Geostationary Platform
Payload #33

Mission Name: Materials Exposure/Unrecovered

Mission Description: Will monitor on orbit failure of electronic devices. Effects will be
correlated with the output of a charged particle monitor.

Platform Interface Requirements:

Weight: 10 Kb
Power: 25 watts ]
Volume:

Therma] Control:

Pointing Accuracy:
Qther:

Experimenter: AFGL
Organization:
Telephone No.: 1
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DOD Candidate Payloads for the Geostationary Platform
' Payload #34

Mission Name: Adaptive Control of Space Structures Demoastration

Mission Description: Will demonstrate ability to satisfy HALO requirements by active
control of a 4 meter diameter test structure. Disturbance and high rate slewing motions
will be simulated. Structure orientation will be varied from earth to black space to
check albeds effects. !

Platform Interface Requirements:

Weight: 1200 Kg

Power: 500 watts

Volume:

Thermal Control:

Pointing Accuracy: +0,030°

Other:  Drift <0.2 microradians
Jitter <0.02 microradians

-

Experimenter: Tom Pitts
Organization: RADC
Telephone No.: (315) 330-3148

T R T TR T T
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DOD Candidate Payloads for the Geostationary Platform
Payload #35

Mission Name: Mirror Control Experiment (HALO)

Mission Description: Will determire the line of sight stability of a 2-3 meter segmented

mirror. T he mirror will be cryogenically cooled, possibly combined with integral
cooling to 100-150°K.

Platform Interface Requirements:

Weight: 1200 Kg
Power: 300 watts
Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter: Tom Pitts
Organization: RADC
Telephone No.: (315) 330-3148

E-81
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DOD Candidate Payloads for the Geostationary Platform

Mission Name: Advanced On-Board Signal Processor

Mission Description:

Platform Interface Requirements:

Weight:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter: John McNamara/Tom Pitts
Organization: RADC
Telephone No.: (315) 330-4437/3148

E-82

Payload #36
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DOD Candidate Payloads for the Geostationary Platform
Payload #37

Mission Name: Pulsed Plasma Propulsion

Mission Description: will test suitability of pulsed plasma propulsion units for space
vehicle attitude control and north/south station keeping.

Platform Interface Requirements:

Weight: 360 Kg

Power: 80 watts

Volume:

Thermal Control:

Pointing Accuracy:

Other: Possible RF compatibility problem due to radiation from arc.

Experimenter:  Jerry Sayles
Organization: AFRPL
Telephone No.: (805) 277-5342

E-83




DOD Caadidate Payloads for the Geostationary Platform

Mission Name: Aerosol & Cloud Height Sensor

Mission Description: Downward-looking scanning telescope covering earth's disc which
uses illtered back scattered sunlight to sense aititudes of water vapor and gas layers.

Platform Interface Requirements:

Weight: 50 Kg

Power: 100 watts (27 volts)
Volume: 0.75 cu meter
Thermal! Control:

Pointing Accuracy: :0,1°
Other: 1 year mission life

Experimenter: AFGL
Organization:
Telephone No.:

Payload #38
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DOD Candidate Payloads for the Geostationary Platform
Payload #39

Mission Name: Solar Flare Monitor

Mission Description: WIill provide x-ray and gamma ray imaging of the solar surface.
The results w%ﬂ be correlated with in-situ measurements of charged particles

{protons, electrons, etc.).

Platform Interface Requirements:

Weight: 100 Kg

Power: 100 watts (27 volts)
Volume: 0.75 cu. meter
Thermal Control:

Pointing Accuracy: +1,0°
Other: Sun-orientation

6 moath to 1 year mission life

Experimenter: AFGL
Organization:
Telephone No.:

E-85




DOD Candidate Payloads for the Geostationary Platform

Mission Name: Solar Flare Isotope Monitor

Mission Description:

Platform Interface Requirements:

Weight: 13 Kg
Power: 6 watts
Volume:

Thermal Control:
Pointing Accuracy:
Qther:

Experimenter: J. A. Simpson
Organization: University of Chicago
Telephone 2v0.: (312) 753-8541

F-86
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DOD Candidate Payloads for the Geostationary Platform
Payload #41

Mission Name: Energetic Proton & Heavy lon Sensor

Mission Description:

kst e

Platform Interface Requirements:

Weight: 8 Kg
Power: 6 watts
Volume:

Thermal Control:
Pointing Accuracy:
OQther:

_Experimenter: R. D. Sharp
Organization: Lockheed
Telephone No.: (415) 493-4411, Ext. 45884

E-87
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DOD Candidate Payloads for the Geostationary Platform
Payload #42

Mission Name: Global Ultraviolet Radiance

Mission Description: will use imaging sensors (digicon) at the focal plane of an ultra-
violet spectrometer o obtain spatial correlation. The sensors will scan the earth's
disc from nadir to limh.

Platform Interface Requirements:

Weight: 50 Kg

Power: 20 watts (27 volts)

Volume: 0.4 cu. meter

Thermal Control:

Pointing Accuracy: :0,1°

Other: 1 month minimum mission duration

Experimenter: AFGL
Organization:
Telephone No.:




DOD Candidate Payloads for the Geostationary Platform
Payload #43

Mission Name: Magnetic Substorm Monitor

Mission Description: Will use particle sensors and magnetometers to measure fluxes
and fields. Spinning sensor required.

Platform [nterface Requirements:

Weight: 5 Kg

Power: 5 watts (27 volts)
Volume 0.1 cu. meter
Thermal Control:

Pointing Accuracy:

Qther:

Experimenter: AFGL
Qrganization:
Telephone No.:
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DOD Candidate Payloads for the Geostationary Platform
Payload #44

Mission Name: Charged Particle Monitor

Mission Description: Will measure particles with energies in the range 1 eV to 100 eV
and provide a time-history of particle flux levels. Monitor will be oriented along the
platform velocity vector and will require 2000 sq. meters of conducting surface.

Platform Interface Requirements:

Weight: 5 Kg
Power: 10 watts
' Volume: 0.1 cu. meter
| Thermal Control:
Pointing Accuracy: + 0.1°
QOther: 6 Months to 1 year mission duration

Experimenter: AFGL l
Organization:
Telephone No.:

E-90
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DOD Candidate Payloads for the Geostationary Platform
Payload #45

Mission Name: Materials Exposure/Recovered

Mission Description: Will monitor on-orbit degradation/failure of solid state device
fabrication materials, multilayer insulation, thermal control coatings, and conductive
charge control elements. The payload must be retrievable.

Platform interface Requirements;

s il cin

Weight: 140 Kg
Power:

Volume:

Thermal Control:
Pointing Accuracy:
QOther:

it

Experimenter: Mr. Bill Lehn
Organization: AFML
Telephone No.: (573) 25530238

E-91
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DOD Candidate Payloads for the Geostationary Platform

Payload #46

Mission Name: Solar Ultraviolet Irradiance

Mission Description:

Will monitor solar ultraviolet radiance with two spectrometers

which require annual recalibration. The spectrometers will operate for 5 minutes/day
for 1-11 years.

Platform Interface Requirements:

Weight: 50 Kg

Power: 10 watts (27 volts)
Volume: 95 x 26 x 12 cm.
Therma! Control:

Dointing Accuracy: :1° (at sun)

Other: Requires periodic retrieval

Experimenter: AFGL
Organization:
Telephone No.:

E-~92




DOD Candidate Payloads for the Geostationary Platform
Payload #47

Mission Name: Cosmic Ray Monitor

Mission Description: Will measure isotopic composition of cosmic rays with active
(electronic) and passive (plastic/emulsion) detectors. Exposure in the ecliptic

plane required.

Platform Interface Requirements:

Weight: 250 Kg

Power:

Volume: (.75 cu. meter

Thermal Control:

Pointing Accuracy:

Other: 1 month to 1 year mission duration

Experimenter; AFGL
Organization:
Telephone No.:

E-62
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DOD Candidate Payloads for the Geostationary Platform

Mission Name: Mini-High Altitude Large Optics Program

Mission Description:

Platform Interface Requirements:

Weight: 700 Kg

Power: 1000 watts
Volume:

Thermal Coatrol:
Pointing Accuracy: +0,03°
Other:  Drift 0.5 microrad/sec
dJitter ¢0.05 microrad RMS (0.1 to 1 Hz)

Experimenter:
QOrganization; DARPA

1 e N '
Telephone No (202) 494-3007

E-94

Payload #48
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DOD Candidate Payloads for the Geostationary Platform
Payload #49

Mission Name: Mosaic Sensor Program

Mission Description:

Platform Interface Requirements:

Weight: 900 Kg

Power: 650 watts

Volume:

Thermal Control:

Pointing Accuracy: :g, 03°

Other: Stabilization to 0.1 arc sec/sec in a 0.1 to 5 Hz frequency band

Experimenter: Lt Col Tom May
Organization: SAMSO/YCD
Telephone No.: (213) 643-1262

E-95

rrv e




T —

L rye A e e

DOD Candidate Payloads for the Geoatationary Platform

Payload #50

Mlission Name: Space Based Radar Experiment/Demenstration

Mission Description:

Will demonstrate SBR performance characteristics by deploying
a 20 meter or more diameter antenna, to permit pattern measurements with 100 or

momT/R modules. Line of sight aperture sensing tests and clutter measurements
will also be performed.

Platform Interface Requirements:

Weight: 900 Kg
Power: 20,000 watts
Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter: Lt Col Tom May
Organization: SAMSO/YCD
Telephone Nc.: (213) 643-1262
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DOD Candidate Payloads for the Geostationary Platform
Payload #51

Mission Name: Cryogenic Infrared Radiator

Mission Description: Measure the performance of a large very low temper ature radiator which
would be used to passively cool infrared sensor components.

Piatform Interface Requirements:

Weight: 120 Kg

Power:

Volume: Radiating surface area 10 sq. meters
Thermal Control:

Pointing Accuracy:

Other: Black space orientation

Experimenter: Bill Haskin
Organization: AFFDL
Telephone No.:  (513) 255-4853

E-97
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DOD Candidate Payioads for the Geostationary Platform
Payload #52

Mission Name: BOSS Evaluation

Mission Description: Will provide IR surveillance from space using a 0.5 meter diameter
telescope with an optics temperature of 200°K and a detector temperature of 77°K.
Telescope will scan £30° from the nadir.

Platform Interface Requirements:

Weight: 150 Kg

Power: 400 watts (27 volts)

Volume: 1 cu, meter

Thermal Control:

Pointing Accuracy: :5 arc secs

Other: Minimum mission duration of 2 weeks. Optical systems need protection
from contaminants.

Experimenter: Rene Cormier
Organization: AFFDL
Telephone No.: (513) 255-4853

E-98
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DOD Caadidate Payloads for the Geostationary Platform
Payload #53

Mission Name: GEMINI Evaluation

Mission Description: will provide IR surveillance from space using two 0.5 meter diameter
telescopes with a 5 meter separation. The telescopes will scan +30° from the nadir
Telescope optics temperature of 200°K and a detector temperature of 77°K s required.

Platform [nterface Requirements;

Weight: 820 Kg

Power: 1800 watts

Volume: 20 cu. meters

Thermal Control:

Pointing Accuracy. .5 arc secs,

Qther: Minimum mission duration of 2 weeks. Optical systems need
proteciion from contamination,

Experimenter: Rene Cormier
Organization: AFGL
Telephoae No.: (617) 861-3606




DOD Candidate Payloads for the Geosmtionary Platform
Payload #54

Mission Name: EHF System

Mission Description:

Platform Interface Requirements:

Weight: 230 Ky
Power: 500 watts
Volume:

Thermal Coatrol:
Pointing Accuracy:
QOther:

Experimenter: Maj Jerry Fjetland
Organization: SAMSO
Telephone No.:

E-100
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DOD Candidate Payloads for the Geostationary Platform : ' ;
Payload #55

Mission Name: Aircraft Laser Relay

Mission Description:

o

o o e e e TR T R T

Platform Interface Reyuirements:

: Weight: 320 Kg
Power: 550 watts
Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter: Maj Jerry Fjetland
Organization: SAMSO
Telephone No.:

E-101
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DOD Candidate Payloads for the Geostationary Platform
Payload #56

\lission Name: Fiber Optics Demonstration

Mission Description:

Platform Interface Requirements:

Weight: 12 Kg
Power: 30 watts
Volume:

Thermal Control:
Pointing Accuracy:

Qther: Requires a 1 MBps Digital Data Link

Experimenter: Dave Zann
Organization: AFAL
Telephone No.: 785-4594

E-102




DOD Caandidate Payloads for the Geostationary Platform
Payload #57

Mission Name: Space Sextant

Mission Description: pemonstrate space sextant performance characteristics, e.g.,
non radiating, autonomous operation, immune to ground based jamming, self calibrating.

Platform Interface Requirements:

Weight: 85 Kg

Power: 220 watts

Volume:

Thermal Control: --40°F +10°
Pointing Accuracy: :10° j

Other: Field of view must include sky and moon.

Experimenter: Barbara Corn/Lt James/Capt Roberts
Organization: SAMSO/YCD
Telephone No.: (213) 648=-7044/643=141¢

E-103
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DOD Candidate Payloads for the Geostationary Platform

Payload #58

Mission Name: pyggively Damped Structure

Mission Description: Demonstrate a structure with integral passive damping such
as would be required for a precision pointing and tracking system or a stable platform.

Platform Interface Requirements:

Weight:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter: Dr. Lynn Rogers
Organization: AFFLD
Telephone No.: {513) 255-2967
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DOD Candidate Payloads for the Geostationary Platform
Payload #59

Mission Name: Thermally Stable Structure

Mission Description: Demonstrate a thermally stable structure which can provide
precise alignmentwith limited deflections due to thermal gradients.

Platform Interface Requirements:

Weight:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Qther:

Experimeanter: Jack Wood
Organization: AFFDL
Telephone No.:(513) 255-3736
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DOD Candidate Payloads for the Geostationary Platform

Payload #60

Mission Name: Electronic Counter Counter Measures Processing TDMA

Mission Description:

Platform Interface Requirements: . 4

Weight:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter; Tom Treadway
Organization: RADC
Telephone No.: (315) 330-3046

E-106
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DOD Candidate Payloads for the Geostationary Platform

Payload #61
Mission Name: Lasercom - Space to Ground

Mission Description:

Platform Interface Requirements:

\Weight: 250 Kg

Power: 830 watts
Volume:

Thermal Control:

Pointing Accuracy: 10,1°
Other:

Experimenter:
Organization: SAMSO/SKX
Telephone No.: (213) 643-1761
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DOD Candidate Payloads for the Geostationary Platform

Payload #62

Mission Name: Enhanced IR Emissions

Mission Description:

Platform Interfi;.ce Requirements:

Weight: 480 Kg

Power: 300 watts
Volume:

Thermal Control:

Pointing Accuracy: 20.1°
Other:

Experimenter: Dr. Stair
Organization: AFGL
Telephone No.: ( ) 861-4910

E-108
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DOD Candidate Payloads for the Geostationary Platform

Payload #63
Mission Name: AIRGLOW Far - UV Radiometers

Mission Description:

Platform Interface Requirements:

Weight: 20 Kg

Power: 1 watt

Volume:

Thermal Control:

Pointing Accuracy:  %10°
Qther:

Experimenter;: C.B. Opal
Organization: NRL
Telephone No.: (202) 767-2764
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DOD Candidats Payloads for the Geostntionary Platform

Payload #64
, Mission Name: Particle Beam - Emission System

Mission Descrigtion:

i

Platform Interface Requirements:

Weight:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter:
Organization:
Telephone No.:

E-110
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DOD Candidate Payloads for the Geostationary Platform

Payload #65

Mission Name:  Pparticle Beam - Ionospheric Effects

Mission Descr igtion:

Platform Interface Requirements:

Weight:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Qther:

Experimenter:
; Organization:
Telephone No.:
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DOD Candidate Payloads for the Seostationary Platform

Payload #66

Mission Name: Particle Beam - Plasma Precipitation

Mission Description:

Platform Interface Reguirements:

Weight:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Qther:

Experimenter:
Organization:
Telephone No.:

E-112
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DOD Candidate Payloads for the Geostationary Platform

Payload #67

Mission Name: Dynamic Power System

m“uion Description:

Platform Interface Requirements:

Weight: 250 Kg
Power: 200 watts
Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter:
Organization:
Telepmne No.:

E-113




DOD Candidats Payloads for the Geostationary Platform

Mission Name: Battlefield Nlumination

Mission Descriptioa:

Platform Interface Requirements:

Welght:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimeater:
Organization:
Telephone No.:

E-114
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DOD Candidate Payloads for the Geostationary Platform

Fayload #69
Mission Name: Battlefield Cloud/Fog Dissipation

Mission Description:

Platform Interface Requirements:

Weight:

Power:

Volume:

Thermal Control:
Pointing Accuracy:
Other:

Experimenter:
Organization:
Telephone No.:

o . o ¥ s b A SRt
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NASA-QSS Candidate Payloads for the Geostationary Platform
Payload #71

Mission Name: Earth Viewing Optical Telescope

Mission Objectives:
1. High resolution studies of atmospheric structure.

2. Studies of wind velocity and flow regions.

3. Investigations of variations of major and minor constituents of
the earth's atmosphere.

4, Small scale density and temperature structure and dynamics.

5. Trancition regions structure and dynamics.,

Platform Interface Requirements:

Weight: 1100 Kg
Power: 2000 watts
. Volume: 1.5m x 2m

Thermal Control:
Pointing Accuracy: +1.0 arc sec.
Other:

Experimenter:
Organization: NASA-~-OSS
Telephone No.:

P T .. T T j




T TR TR T

NASA-OSS Candidate Payloads for the Geostationary Platform

Mission Name: Particle Beam Injection Facility

Payload #72

Mission Objectives:

1.

2.
3.

4.

Studies of the effects of controlled energy injections in the
auroral zones.

Active investigations of sub-storm onset conditians.

Investigations of the eiffects of induced ionization paths to
release magnetotail energy.

Determination of the location, extent, and conditions for
magentospheric electric fields.

Platform Interface Requirements:

Weight: 500 Kg
Power: 1000 watts
Volume: 0.5 x1.0 x 2.5 meters

Thermal Control:
Pointing Accuracy: +1°
Other:

Experimenter:
Organization:
Telephone No.:

-
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NASA-OSS Candidate Payloads for the Geostationary Platform
Payload #73

Mission Ni.me: Chemical Release Module Observations

Mission Objectives:

1. Determine entry points in the magnetosphere for the solar wind
plasma.

2. Investigate the transport paths and mechanisms for magnetospheric
plasmas.

3. Investigate acceleration processes for magnetospheric plasmas.

Platform lnteriuce Requirements:

Weight 200 Kg
Power: 250 watts
Volune: © 0.5m x 1.5m
Thermua! Control:

Pointine Aceuracy:  =0,01°
Othey:

Panorinienier:
Organizoriogn:
Tolephone N,

E-118
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NASA~OSS Candidate Payloads for the Geoétationary Platform
Payload #74

Miscion Name: Plasma Diagnostic Satellite

Mizsion Objectives:

1. To provide a remote, maneuverable, free flying platform to make
correlative measurements of particles and fields pérturbed by wave

injections and particle injections.

2, To provide background information on the unperturbed environment
which may be used to calibrate the effects of perturbations.

3.  To carry instruments away from the perturbation source to increase
the spatial experiment coverage.

Platform: interfuce Reuuirements:

Weight: 1000 Kg
Power: 100 watts
Volume: 1.5m x 2m
Therma! Contrenl:

Pointing Aceuracy: £ 0,01°

Other:

Daperimenteyr:
Organization:
Telephone Noo

E-119
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NASA-0OSS Candidate Payloads for the Geostationary Platform :
Payload #75

Mis ion Name:  Imaging Spectrometric Observatory

Miss=ion Ohbjectives:

1. Determination of distributions of atmospheric constituents
(0‘2) Nz, NO, 00 H2+’ O+)

2. Studies of atmospheric motions and flow patterns.

3. Investigations of atmospheric constituent variations on a
global scale.

4, Dynamics of auroral and airglare phenomena.

Platform interfuce Rewuirements:

Weight, 350 Kg
Power: 150 watts i
Volume: 1.5m x 1.5m x 2.0m

Thermal Control:
Pointine \ccuriacs: +Q,1°
Other:

Fanoerirenic o
Opaanization:

Telephone o

e S VT a4
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NASA-OSS Candidate Payloads for the Geostationary Platform
Payload #76

Mission Name:  Fabry-Perot Interferometer/Photometer

Mission Objectives:

1. Obtain high resolution interferometric observations to provide
doppler velocity and temperature measurements of specific constituents.

2. Perform high resolution, high throughput photometry.

3. To determine the prevailing wind structure of the atmosphere on
a global basis.

Platformi Interfuce Requirements:

Weight: 150 Kg

Power: 200 watts
Vedume: 0.5m dia x 2,5m
Thermal Controg:

Pointine Accurscs: + 1 sec of arc.
Other:

Esberimentey
Opeanization:

Telephon: No. |

E-121
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NASA-QOSS Candidate Payloads for the Geostationary Platform

Payload #77

Mission Name: IR Occultation Instrument

Mission Objectives:

1. Obtain high resolution spectra of the atmosphere seen in
absorption, with the sun as the source.

2. To determine densities and distributions of trace gases in
the atmosphere.

3. To gather high resolution spectra of radiation reflected from
the lower atmosphere.

Platform: Interface Reguirements:

Weigh!: 200 Kg
Power: 400 watts
Volumue. 0,5m x1.0m %X 2,5m

Therma! Controis
Pointing Accuracy: +0,1°
Other:

aperimeniess

Organization:

Telephope Noo, .

P

ORIGINAL pag
OF PooRr mh-l?mf,s
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NASA-0SS Candidate Payloads for the Geostationary Platform . )
Payload #78 '

Mission Name: Cryogenically Cooled Limb Scanner

Mission Obiectives:

1. Determine atmospheric constituent concentrations.
2. Determine global atmospheric temperature profiles.

i 3. Determine relaxation times by measuring spatial distributions of ,
' infrared radiation from the sarth's limb.

Platform luterfuce Recuirements:

Woight: 250 Kg
Power: 500 watts
Voalumnie: 1m dia x 3m
Thermual Conteads

Pointing Accuracs = 1min of arc.

b Other: )
bl
Laperimento v
crganization:
Tolephone No. e
£-123
e e ——a i e enrtir s ol A e <. . o »
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. NASA-0OSS Candidate Payloads for the Geostationary Platform

Mission Nume:  Low Light Television

Payload #79 .

Miszion Objectives:

1.

2.
3.

4.

Plattorm intertace Reuniremoents:

Investigation of natural and induced auroral and airglare
emissions.

Determination of global wind systems.

Measurements of excitation cross sections for atmospheric
constituents.

Determination of atmospheric temperature.

Wedant:

.
Pawer:

Vot
Thermal Control:
Bointing Accuracy . + 1 minute of arc.

Other:

Pne ity e

organivation:

Tolonh . No,

300 Kg
1000 watts
1.0m dia x 2.5m

E-124
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NASA-OSS Candidate Payloads for the Geostationary Platform
Payload #80

Mission Name: Plasma Wave Injection Facility

Mission Objectives:

1. Studies of wave-particle interactions.
2. Generation and propagation of magnetic pulsations.
3. Investigations of plasma instabilities.

4. Measuremer s of the electron distributions in the inner
magnetosph :re.

5. Interactio' s of turbulence with magnetic fields.

6. Acceluration of energetic particles.

Platform Interfuce Reuuirements:

Weight: 750 Kg
Power: 5000 watts
Volume:

Thermui Contrai:

Pointine Neeuraes + 0,50
Other:

Fanerimenneo
Crroanizotion:
Tolephone No.

E-125
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NASA-OSS Candidate Payloads for the Geostationary Platform

Payload #81

Mission Namo:  Microwave Sounder

Mission Ohjectives:

1.  General purpose receiving system for cm and mm wavelength
emissions from the earth and sun.

2. Global mapping of atmospheric constituents such as precipitable
water vapor.

3. Mapping of dispersion patterns of certain atmospheric pollutants
with emission lines in the mm.,

4. Measurements of ocean surface perturbations.

Platform Interface Reguiremoents:

Waoieht 100 Kg
Powet. 200 watts
ARTIERA N

Thermot @i s

Daintine Neeurae

Orther:

Panermen . -
vrganiztior:
Telenbane N

E-126
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NASA-OSS Candidate Payloads for the Geostationary Platform
Payload #82

Missfon Name: Soft X-Ray Telescope

Mission Chiectives:

1. Simultaneous measurements of the hard and soft X-ray emission
characteristics of the earth's Aurora with high spatial resolution
(1 arc sec or 175 meters) and high temporal resolution (~ 1 millisecond).

2. Investigations of the morphology and evolution of the daytime aurora.
3. Investigate size and spatial distribution of electron precipitation regions.

4. Investigate spectra of X-ray emissions from electron precipitation regions
with coarse spectral resolution.

9. Investigate size and motion effects in microburst precipitation.

6. Investigate with high time resolution temporal variaticne and periodicities
of hard and soft X-ray emissions from microburst precipications.

7. Investigate resonance scattering of plasmosphere at He™ 304 A and 584 A
emissfon from neutral helium.

Platform Interfuce Reuuiremonts:

Weignt: 400 Kg
Power: 3000 watts
Volume: 0.5mdia x 3.5m
Therm:at Control:
Prirtine Aceurae + = 1 minute of arc.
Other: ‘
‘ URIGINAL pa
Corgamizatyt:

Tolephone \.

t7)
[
—
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NA3A-OSS Candidate Payloads for the Geostationary Platform

Payload #83
Mission Name::  Hard X~Ray Telescope
i
2
i
]
Mission Obiectives: :
See Payload #82
1
Platform Interfice Ree: ivemoents:
Weight: ) ]
Power:
Volime: See Payload #82

Thermal Contreld
Pointiny e

Other: J

Paneripve e
Ormanistion:
Telenhoie No,

E-128




3; NASA-OSS Candidate Payloads for the Geostationary Platform

Payload #84

< Mission Name: Bistatic Forward Incoherent-Scatter Radar

Missior Ohiectives:

1.  Measurement of ionospheric ion and electron temperatures, density,
velocity and composition on a diurnal basis above selectud transmitting
sites.

A Studies of natural perturbations of the medium created by current
driven, drift, crossed-field or other instabilities.

3. Measurements of the natural propagation of plasma irregularities by
sensing transmissions from spatially separated ground-based trans-
mitters.

4. Measurement of density distribution along field lines.

‘R
; IGINAL, PAGR

Platform Interfuce Reguirem ats:

Welalit: 700 Kg
Power: 100 watts
Volume,

Thermis! Control:

Pointing \cewrner . +1.0°
Other: '

Experiment. v
Organization:
Teiephon. N .,

E-129
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APPENDIX F
PAYLOAD ALLOCATION

NOMINAL TRAFFIC MODEL

Specific payload allocations were made to all 72 platform sets (Items 1 -72) and
for the individual satellite mode using the common bus (Item 145). The payload
assignments to each of the platforms in each set are tabulated in Table F-1. The
payload mass and power requirements for each platform bus are also tallied.

HIGH TRAFFIC MODEL
Specific payload allocation to platform sets were made for the 12 most promising

concepts (Items 73 - 84) and for the individual satellite mode (Item 148). These
assignments are tabulated in Table F-2.

F-1
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APPENDIX G

PLATFORM SYNTHESIS

Parametric platform design concepts were developed for each of 72 sets for
Mission Sets N and V. For each set, a standard platform bus was parametrically
designed to accommodate the maximum weight and maximum power requirements
of each payload group. Based upon payload weight and power requirements,
the platform structure and supporting subsystems were sized, taking into
account redundancy and modularity appropriate for each operational mode. The
structural weight estimates included the impact of high T/W ratios. Then the
total platform weight, including payloads, was calculated and a 15% contingency
factor included.

The parametric platform designs were developed using scaling factors and weight
estimating relationships developed from the preliminary trade studies for each of
the operational modes. A series of point designs were developed that spanned a
wide range of payload mass and power support requirements for each of the 4
candidate operational modes. These designs were then used to develop scaling
factors for synthesizing the 144 platform sets used in the basic system trade
studies. These scaling factors are listed in Table G-1.

These scaling factors were then used to set up a platform synthesis model to
define the parametric platform designs. A set of data sheets was developed for
each operational mode which contains all of the mass and power estimating
relationships for the platform structure and subsystems. The data sheets
employ the previously defined scaling factors plus a 15% contingency factor to
estimate platform mass and power as a function of payload mass and power.

Table G-2 contains the p'atform mass and power estimating data sheets for the
144 platform system concepts that were developed for Buildup Mode K.
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Table G-1. Platform Subsystem Scaling Factors, Contd
o  Mass
Oper. Range, Equation
o Parameter - - Mode kg o (Y =mx +b)
Rendezvous and Docking E MPY ~ 2600 MRD = 0.0388 MPY + 400 kg
Mass (MRD)
E MPY < 2600 MRD = 0.1175 MPY + 200 kg
{i c All MRD =0.0193 MPY + 200 kg
i
L EPS Mass (ME) B All ME = 0.055 Po + 187 kg
| C All ME = 0.0713 Po + 240 kg
E All M_ =0.0620 P + 210 kg
() E o
i
“ 2" All My = 0.0609 P_ + 200 kg
ACS Mass (MA) B All MA = 0.0228 MPL + 50 kg
' =
Cy € All MA 0.0294 MPL + 64 kg
E All MA = 0.0258 MpL + 56 kg
EPS Power Losses ana All All PE = 0.067 P0 + 100 W
‘\ Battery Charge (PE)
‘[. ACS Power (PA) All All PA =0.011 MPL + 30 W
L RCS Power (PR) All All PR = 0.008 MpY +20W
' TCC Power (PT) All All P, =0.0195M + 40 W

T PY




N T S T NN————

b-D

Table G-1. Platform Subsystem Scaling Factors, Contd
’ ’ ~ Mass
Oper. Range,

N Parameter Mode kg o
TCS Power (PH) All All
Rendezvous and Docking E, C All
Equipment Power (PRD)
RCS Dry Weight (MR) All All
Propellant Mass (MP) B All

C All

ct All

E All
MPY = Payload Mass, kg
P“ = EPS Output Power, watts
MPI. = Platform Mass, kg

Equation
(Y =mx + b)

PH = 0.0438 MPY + 100 W
PRD =200 W
MR =0.2 Mp
Mp = 0.1660 MPL
MP = 0.3320 MPL
MP = 0.1660 M_,,‘.J
MP = 0.0623 MPL




Table G-2. Platform Mass and Power Estimating Data Sheets




9-0

PLATFORM MASS & POWER ESTIMATES

orv:__ OTV, L.T. Reusable

Platform Elemgm s

1. Payload Equipment
2. Structure - Basic
- Secondary

- T /W Penalty

3. EPS

4. ACS

5. RCS l\lp = 0.332 (MPL)
MR - Mp + 0.2 Mp

6 ECC

7. TCS

8. Rendezvous and Docking

9. Contingency and Integration

NO. OF PLATFO IMS: 67

PLATFORM NO._%1aC
OPER. MODE: _ C - Non-serviced, 16 year life =~

S Mass,
Estimating Basis i lfg

Item: 1 Case: Il (MPY < 3000) 322

Mg = 0.31 (Mp ) + 50 = 150 kg 165

10% of M_ = 15 kg

T/W = 0.13: Penalty = 0 kg

ME = 0.0713 (Po) + 240 = 430 kg 430

P = 0.067 (P ) + 160 = 279 W

E o

M, = 0.0294 (M, ) + 64 = 137 kg 137

PA = 0.011 (MPL) + 30 =57 W

Mp = 1,2 (MP) = 1.2 x (825) = 990 kg 990

PR = 0.008 (MPY) + 20 = 23 W

(MPY < 4400)

M, = 0.0319 (MPY) + 52 = 56 kg 58

> = =

lT 0.0195 (MPY) + 40 = 46 W

M” = 0.0175 (MPY) + 52 = 58 kg 58

PH = 0.0438 (MPY) + 100 = 114 W

N/A N/A
Sub Tot 2,158

15% of the above power and mass 324

PL
TOTALS: 2,482
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,‘ PLATFORM MASS & POWER ESTIMATES PLATFORM NO._32rC
[ ory: Centaur, Expendable - OPER. MODE; _C - Non-serviced, 16 year life
- - Power,  Mass,
| Platform Elements _ stimating Zasis  watts kg |
}' 1. Payload Equipment Item: 4 Case: II (MPY < 3000) 4,100 684
2. Structure - Basic MS = 0.31 (MI'Y) + 50 = 262 kg 0 688
Secondary 10% of Ms = 26 kg
- T/W Penalty T/W = 1.76; Penalty = 400 kg
i 3. EPS Mh‘ = 0.0713 (Po) + 240 = 639 kg 639 F
PE = 0.067 (PO) + 100 = 475 W 475
: 5 4. ACS MA = 0.0294 (MPL) + 64 = 212 kg 212
<5 PA = 0.011 (MPL) + 30 = 85 W 85
5. RCS Mp = 0.332 (MPL) MR = 1.2 (MP) = 1.2 = (1666) = 1999 kg 1,999
MR - MP + 0.2 M]’ PR = 0.008 (MPY) + 20 = 25 W 25
(MPY < 4400)
6. TCC M = 0.0319 (M, ) + 52 = 74 kg 74
[ Py = 0.0195 (M, ) + 40 = 53 W 53
7= TCS MH = 0.0175 (MPY) + 52 = 64 kg 64
P” = 0.0438 (MPY) + 100 = 130 W 130
8. Rendezvous and Docking N/A ' N/A N/A
Sub Tot 4,869 4,360
9. Contingency and Integration 15% of the above power and mass 730 654
po MPL

NO. OF PLATFORMS: 26 - N TOTALS: 5,6900 5,014




-~ 929'7  izg'c ISIVIOL ) 61 'SSWHOILVTd 40 *ON
1d o
N d
£re 6S. SSBW pur damod 2A0qQm Ay} jo 9¢q uonevadejuy pue Ao:vm:::co ‘6
b8z ‘2 290°g 10], qng
—_— —_ ay
002 M 007 = d
Ad . au .
6L2 3 6L2 = 00z + ( W) SLI1°0 = W dup{do pue SNoAzZapuay g
0€T  (009z > Zs: M OET = 001 + AZ_,: 8EF0 "0 = :._
LS 9N 16 = ¢p 4+ AZ_E SLI0 0 = :s SOL -2
£6 M ES = 0p + A?_s: S610°0 = sm
] Ad . €L .
99 33199 = gp + ( W) 418070 = "' 001 ‘9
[
4 (oovp > ?_s: M SZ = 0z + 1&:: 800°0 = J ._s_ 2°0 + ,_2 = :2
L61 3N 16T = (p91) a1 + ls: 2°0 = zs_ AEs: £290°0 = mz SO ¢
69 M 6S = og + ( 1y, oo = Vg
241 3% pz1 = 95 + AEs: 85200 = <s_ SOV p
0
06F M 06F = 00T + ( d) 1900 = mm
0
145 M 1L = 01z + (a) 0z9070 = Ty Sda ‘g
33 0 = Aywvuag ‘€10 = M/ 1L feusag M/ g, -
3y g7 = m.s_ JO 201 Aawpuooag -
S
Sig 0 3% 987 = g + A?_s: SE0 = W OISBH - aanjonayg  +g
SL9 SOT‘p (ooLz > Z% IT 988D ¢ :wayg Wuswdmby projheg
:’.WMII‘ o ‘mmwm.s: o o ‘ m._mvan .wczs:l_:n.d . SjuUawaly waoyyneig
‘ssBp ‘a9mMog

A1ddns sajqeunsuos 14 € ‘o 1k g7 ¢ pooIAtag- 7 (HAOW “HAJO

degg "ON

WHOILV'Id

d[qusnay 1 ‘ALO ‘ALO
SALVIWILSH HAMOJ % SSYIW WHOA.LVT1d

G-10




'

L19°S
o
d

€eL
G88 ‘P

V/N
PEl

92

86

9LY

SIVIOL

ssrw puw Jamod aAoque a4y} Jo Wm~
105, Qng
V/N
mopet = 001 + (M) gepoo = Hy
3 99 = 26 + (M) gu1000 = H
mss = or + (AW set0m0 = g
s =25 + AW srgoo = T
orr > )
Mmooz =0z + (AW gooro - Yg
3 111z = b9L1) « 271 = (YW 21 = Uy
mas =o0c+ () 11000 = Vg
1d v

3022 = v9 + (W) ¥620°0 = "W
0
M 9L = 001 + ( d) L9070

I
=5

0
319 =0vz + () €1L0°0 = "I
3% g1v = Amuag ‘8L°0 = M/ L

s
3% 82 = W Jo %01
s
mx:&uom: 1:.:: ;.ouz

(062¢ > >n__>: I :8sv) 9 :waj]

~ sisng. Jupwupnsy

“9JT awdX 91 ‘padIAIasS-UON-) TAAOW ""Hado
"ON WHO4LV1d

61  ‘SWNOALYId A0 "ON

uonvadajul pur Aouadunuon ‘g

Bup{do(] pur SNOAZAPUIY g

SOL "L
D0L 9
Inzo+ Iw= Yy
M) zego0 - W sou e
SOV ‘b
Sdd ‘g

Apuag M/ -
Aawpuooag -
DISBE - 8aNnPNa}g 7

juswdmbyg peodeg 1

SIUDWAlY WJI0JIB[J

ooy ‘Ao AL

SALVWILST ¥AMOd % SSYW WHOALV'1d

G-11




09b°E
1d
150

800°€

612

99

LL

069

991

966

99b
bLL

N
‘SSBN _

obge

1p8°G 'SIVILOL

gspw puw aamod aaoqu Ayl JO 61

il
a d

ay
: W

= d
H

= W

= d

= W

i
~
o

1" n
=

i
-~
—_

= N

s
= W

Twag

6L0°S 101, ang
002 M 002 =
3 ~ Ad
A g1z = 002 + ("TW) £610°0 =
vel M PEL = 001 + AW sevoo
A 99 = 26 + iis: GLIO0
S M SS = 0b + AWy g610°0
AN LL = 26 + AW s180°0
9z oby > “w) M9z = 0z + Aw) 8000
A% 069 = (6L8) =« 2°1 = A,_s: ¢
89 M 89 = 0F + ) 11000
8% 991 = v9 + M) vezo-o
(8]
16¥ M 16 = 001 + C d) L9070
0O
A3 9¢¢ = 002 + ( d) 6090°0
A Lp1 = Ayeuag ‘801 = M/ L
s
3 62 = W JO %01
Ad .
0 3% 062 = 06 + (7 W) 1£°0
SOT‘¥ (000§ > Ay 11otesen L
o_.u:Iaz ‘ 8180 .w::q:::nm_
_ ‘domod

————mawef g 1o poysTUAIdIT :gqonW IO
ga[qRUNSU0D ‘I J8dA 9] ‘PADIAIIS-UON - D

“*ON WHOALVTd

61 :SWHOALY'Td 40 "ON

uonradojuy pue Adusdunuod 6

Aun{po( pPuB SNOAZIPUIY 8§

SOL "L
00L 9
{
duz0 + W= Ui
"Id . d .
W) 991°n = W SOU 7S
m
|
(&)
SOV b
sdd ¢

Kymuad M/ L -
Aavpuodag -
oIsug - 2aniPnaI§ g

juawdmby pwolArd 1

S IuUAWA WI0JIB[J]

ajqusnay ‘ALO ALO
SALVWILSH UIMOd % SSVW WHOALVId




0v9°2
1d

1427
9627

(4

19

LTS

o1t

00S

96¢
069

bl
‘gsB

269°S

47
6V6°Y
T VIN
0e1

€S

92

6S

18V

0
002V

— e

81)18M

‘I9Mod

e

(g IVILIOL

gsBWw pue 1amod aaoqu oyl JO %G1
j0], ans

V/N
W ost = 001 + (9w sevoco = d
a3 26 = O + AW se100 = i

Ad o _ &
MES = 0p + ( W) s610°0 = d
3 19 = Ob + A?_s: 90£0°0 = T

oove > 9w

Mmooz = 0z + (“Iw) 800"0 = 4y
I 126 = (6EV) » T = AWy 201 = T
wes = 0g + (W) 11070 = Va
3 011 = 0G + M) 822070 = VYin

0 7
W 18 = 001 + (d) 290°0 = Ay

o q
9% 006 = L81 + ( d) §S0°0 = W

3y 0 = Awuad ‘€170 = M/ L
s

A 2 = W 3% %01

B gze = 06 + AZ_E 968 °0 =

.mam...:u u:::i::.u-

paosidaa ‘93N J82A 8 .umo;._wm',ﬂoz - g

gepe

*ON WHO4LV1d

W) 11 :eseDd 8

SAOW “¥ddOo

8

W

T wol]

ajqusnay "L°1 “ALO
LYWILSH HIMOd ¥ SSYIW WHOALVId

=

 SWHOALV'Id 40

uonypadaju] pus Aouadunuod

duniooq pue SNOAZIPUIY

SOl
00l
&—Z 2°0 + &E = Z—Z
Td . d
(W) 9910 = W SOY
SOV
Sdd

Ayeuad M/ L -

AaBpuodag -
orseg - 2IN}dONIIS

juawdmbyg puolAed

sjuswold WI0JIvld ‘

‘S

*ALO

G-13




08L‘V seL's :siviol Y SWHOALVId 40 "ON
Ty °a
£29 6¥L gsgw puv aamod asoqu a9yl Jo §GI uonwadajuy pus Adouadunuo)d ‘6
6ST‘¥ 066 ‘P 105, ans
T V/N T V/N v/ N Jun{o0( pUBR SNOAZAPUdY '8
6€1 M 6ET = 001 + Ay gepoco = Ha
89 3 89 = 26 + (“Iw) L1070 = U SOL L
LS M LS = 0V + Ay g610°0 = Tq
08 A% 08 = 26 + (CIW) 616070 = n 201 9
worr > 2w
L7 Mz =0z + (W) 8000 = Ya dyzo + Iw = Uw
L06“T 8% L0671 = (68BST) x 2°1 = w201 = W) zee0 = N sou ¢
£8 M €8 = 08 M) 11070 = Va 44. ]
S02 A% 607 = ¥9 + 1wy v6z0°0 = Vi SOV b “
v8Y M P8V = 00T + Ca) 19070 = g
6¥9 33 6b9 = 0T + a) £120°0 = I Sdd '€
83 0 = ABuag 6170 = M/ L Ayeuad M/ L -
AN ge = W IO 0T Argpuodag -
8GE 0 35 926 = 06 + W) 1870 = I oisBg - 24njonalg g
068 00%‘V moog > 2wy 11 resep 6 we juswdinbyg protAeg "1
T Ay T sneEm T gswg Sunwupsy - sjuewely WI0JIB[d
I.mma_z ‘asmod e o - ) )
- 5Ji] 499K 91 ‘peodlAdas-uoN - o ATOW "HAdO T aiqupuedxg ‘L' ‘anejuapy  ALO
*ON WHOJLV'Id SALVWILLSA MAMOd ® SSYW WHOALV1d

oare

m




,‘
%
i PLATFORM MASS &« POWER ESTIMATES PLATFQRM NO._M_KE.__.
OTV: IOTV, Expendable OPER. MODE: C - Non-serviced, 16 year life
Power, Mass,
Platform Elements Estimating Basis watts kg i
1. Payload Equipment Item: 10 Case: 1II (MPY < 3000) 4,200 890
2. Structure - Basic MS = 0.31 (MPY) + 50 = 326 kg 0 806
- Secaondary 10% of Ms = 33 kg
- T /W Penalty T/W = 0.69; Penalty = 448 kg
3. EPS ME = 0.0713 (PO) + 240 = 650 kg 650
PE = 0.067 (PU) + 100 = 485 W 485
- 4. ACS MA = 0.0294 (Mp]‘) + 64 = 234 kg 234
- Py = 0.011 (M ) + 30 = 94 W 94
3 3. RCS MP = 0.352 (MPL) MR =1.2 (MP) = 1.2 x (1925) = 2310 kg 2,310
My =M, 0.2 My P = 0.008 (M, ) + 20 = 27 W (M, < 4400) 27
6. TCC MT = 0.0319 (MPY) + 52 = 80 kg 80
PT = 0.0195 (MPY) + 40 = 57 W 57
7. TLS M“ = 0.0175 (MPY) + 52 = 68 kg 68 |
Pkl = 0.0438 (MPY) + 100 = 139 W 139 |
8. Rendezvous and Docking N/A N/A N/A
| Sub Tot 5,002 5,039
9. Contingency and Integration 15% of the above power and mass 750 756
Po MPL
NO. OF PLATFORMS: 16 TOTALS: 5,752 5,795




91-D

PLATFORM MASS & POWER ESTIMATILS
orv: _ OTV, Reusable =

l’l{jtform Elements

1. Payload Equipment
2. Structure - Basic
- Secondary

- T/W Penalty

3. EPS
4. ACS
5. > = 0.
RCS MP 0.0623 (MPL)
M. =M_+0.2M
R p 0 P
6. TCC
7. TCS

8. Rendezvous and Docking

9. Contingency and Integration

NO. OF PLATFORMS: 15

PLATFORM NO._55qE

OPER. MODE: E-serviced, 16 yr life, 3 yr consumables supply

- Power, Mass,
Estimg(@ng 9Q§is B ___watts kg
Item: 11 Case: 1 (MpY < 2700) 4,230 866
MS = 0.35 (MPY) + 50 = 318 kg 0 497
10% of Ms = 32 kg
T/W = 108; Penalty = 147 kg
ME = 0.0620 (Po) + 210 = 528 kg 582
PE = 0.067 (Po) + 100 = 502 W 502
MA = 0.0258 (MPL) + 56 = 138 kg 138
PA = 0.011 (MPL) + 30 =65 W 65
MR = 1.2 (MP) + 1.2 x (197) = 237 kg 237
PR = 0.008 (MPY) + 20 =27 W (MPY < 4400) 27
MT = 0.0317 (MPY) + 45 = 72 kg 72
PT = 0.0195 (MPY) + 40 = 57 W 57
M, = 0.0175 (M, ) + 45 = 60 kg 60
P" = 0.0438 (MPY) + 100 = 138 W (MPY < 2600) 138
MRD = 0.1175 (MPY) + 200 = 302 kg 302
Pep = 200 W 200
Sub Tot 5,219 2,754
15% of the above power and mass 783 413
Po MPL
TOTALS: 6,002 3,167
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PLATFORM MASS & POWER ESTIMATES PLATFORM NO, 35¢C
& OTV: OTV, Expendable OPER. MODE: C - Non-serviced, 16 year life
| - — . - T Power, Mass,
Plaiform Elements Estimating Basis watts kg
1. Payload Equipment Item: 14 Case: 11 (MPY < 3000) 4,900 1,109
t 2. Structure Basic Ms = 0.31 (MPY) + 50 = 394 kg 0 925
; ' - Secondary 103 of M = 39 kg
S
- T /W Penalty T/W = 0.64; Penalty = 492 kg
b 3. EPS ME = 0.0713 (PO) + 240 = 715 kg 715
PE = 0.067 (PO) + 100 = 546 W 546
4. ACS M = 0.0294 (M__) + 64 = 262 kg 262
Q A PL
- = 0.011 (N =
- PA 0.011 ( 1PL) + 30 104 W 104
5. RCS M_ =0.232 (M M_ =1.2 (M = 1.2 x (22 - ,682
RCS p 0.232 ( PI,) R ( p) 2 x (2235) - 2682 kg 2,68
M. =M_+0.2M > = 0.008 (M = M < 4 29
R P 0 p lR 008 ( PY) + 20 29 W ( PY 400)
6. TCC MT = 0.0319 (MPY) + 62 = 87 kg 87
] — 1 + —
IT 0.0195 (N PY) 40 = 62 W 62
7. TCS M“ = 0.0175 (MPY) + 52 = 71 kg 71
) — =
l“ 0.0438 (MPY) + 100 = 149 W 149
8. Rendezvous and Docking N/A N/A N/A
Sub Tot 5,788 5,852
9. Contingency and Integration 15% of the above power and mass 868 878
po MPL
NO. OF PLA't FORMS: 14 TOTALS: 6,657 6,730
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PLATFORM MASS & POWER ESTIMATES

Platform Elements

i
k
r oTv:  Centaur, Expendable

2.

NO.

82-D

Payload Equipment
Structure - Basic
‘- Seccendary
- T /W Penalty
EPS

ACS

RCS Mp = 0.166 (MPL)

Mp =M, + 0.2 M,
J I &1 &
TCS
Rendezvous and Docking

Contingency and Integration

OF PLATFORMS: 9

PLATFORM NO. 38rB

OPER. MODE: B - Non-serviced, 8 year life, replaced

Power,
Estimating Basis watts
Item: 23 Case: Il (M;)Y < 2200)” 6,000
M&l = 0.396 (Mpy) + 50 = 529 kg 0
10% of MS = 53 kg
T/W = 1.76; Penalty = 400 kg
ME = 0.055 (I’O) + 187 = 627 kg
I’i = 0.067 (PO) + 100 = 637 W 637
MA = 0.0228 (MPL) + 50 = 156 kg
PA = 0.011 (MPL) + 30 = 81 W 81
M" =1.2 (Mp) 1.2 = (771) = 925 kg
Pl{ = 0.008 (MPY) + 20 = 30W 30
(M, < 4400)

My = 0.0306 (M) + 40 = 77 kg
P = 0.0195 (M, ) + 40 = 64 W 64
M“ = 0.0175 (MPY) + 40 = 61 kg
l’“ = 0.0438 (MPY) + 100 = 153 W 153
N/A N/A

Sub Tot 6,964
15% of the above power and mass 1,045

Po

TOTALS: 8,008

~ Mass,
kg

1,210
982

627

156

925

4

61

N/A

4,039
606

PL
4,645
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PLATFORM MASS &% POWER ESTIMATES PLATFORM NO._39%E
OTV: OTV, Reusable B OPER. MODE: E-serviced, 16 yr!Jife._&_yr_conaumablesqsupply
- - Power,  Mass,
Platform Elements Estimating Basis ~ walts - kg
1. Payload Equipment [tem: 29 Case: 1II (MpY < 2700) 7,520 1,496
2. Structure - Basic MS = 0.35 (MPY) + 50 = 574 kg 0 1,044
- Secondary 10% of MS = 57 kg
- T/W Penalty T/W = 0.78; Penalty = 413 kg
f 3. EPS ME = 0.0620 (Po) + 210 = 841 kg 841
PE = 0.067 (PO) + 100 = 782 W 782
4. ACS M_=0.0258 (M_ ) + 56 = 190 kg 190
a A PL
c':. PA = 0.011 (MPL) + 30 = 87T W 87
5. RCS MP = 0.0623 (MPL) MR = 1.2 (MP) + 1.2 x (322) = 387 kg 387
MR = MP + 0.2 MP PR = 0.008 (MPY) + 20 = 32 W (MPY < 4400) 32
6. TCC MT = 0.0317 (MPY) + 45 = 92 kg 92
PT = 0.0195 (MPY) + 40 = 69 W 69
7. TCS M” = 0.0175 (MPY) + 45 = 71 kg vl |
I’ll = 0.0438 (MPY) + 100 = 166 W (MpY < 2600) 166
8. Rendezvous and Docking MRD = 0.1175 (MPY) + 200 = 376 kg 376
PRI) = 200 W 200
Sub Tot 8,856 4,498
9. Contingency and Integration 15% of the above power and mass 1,328 675
po MPL
NO. OF PLATFORMS: 8 A 7 , B lOlA},S 10,185 5,173
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3 PLATFORM MASS & POWER ESTIMATES PLATFORM NO,_40mC
— OTV, Expendable B OPER. MODE: C - Non-serviced, 16 year life
e e - Power, Mass,

Platform Elements Estimating Basis watts kg
1. Payload Equipment Item: 32 Case: 1II (MPY < 3000) 8,120 2,270
2 Str'uctun:- Basic MS = 0.31 (MPY) t 50 = 754 kg 0 1,545
- Secondary 10% of Ms = 75 kg
T /W Penalty T/W = 0.43; Penalty = 716 kg
3. EPS Ml-l = 0.0713 (Pu) + 240 = 1013 'kg 1,013
l’“ = 0.067 (l’“) + 100 = 826 W 826
| - 4. ACS MA = 0,0294 (MI’L) + 64 = 404 kg 404
el il‘i l’A = 0.011 (Ml’l.) + 30 = 157 W 157
5. RCS Ml’ = 0.332 (Ml’l.) MR = 1.2 (MP) = 1.2 = (3841) = 4609 kg 4,609
1 Mg =M, + 0.2 M P = 0.008 (M o) + 20 = 38 W (M < 4400) 38
6. TCC M, 0.0319 (M) + 52 = 124 kg 124
PT = 0.0195 (MI’Y) + 40 = 84 W 84
W« TGS M” = 0.0175 (MPY) + 62 = 92 kg 92
P = 0.0438 (M, ) + 100 = 199 W 199
8. Rendezvous and Docking N/A N/A N/A
Sub Tot 9,425 10,057
9. Contingency and Integration 15% of the above power and mass 1,414 1,509
' Po ML
NO. OF PLATFORMS: 6 | - TOTALS: 10,839 11.566
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|

PLATFORM MASS & POWER ESTIMATES PLATFORM NO._41leE
orTv:_ OTV, Expendable i ) OPER. MODE: E-serviced, 16 yr life, 3 yr consumables supply
' ~ Power,  Mass,
Platform LElements L‘ts[imuting Basis - h@tti o _,ng o
1. TPayload Equipment Item: 39 Case: 1l (MI’Y < 2700) 8,630 2,216
2. Structure - Basic MS = 0.35 (MPY) + 50 = 826 kg 0 1,400
Secondary 10% of Ms = 83 kg
T /W Penalty T /W = 0.64; Penalty = 492 kg
3. EPS Ml’, = 0.0620 (l’U) + 210 = 917 kg 917
PE = 0.067 (P”) t 100 = 864 W 864
R 4. ACS MA = 0.0258 (Ml’l,) + 56 = 232 kg 232
_"; !’A = 0.011 (MPL) + 36 = 105 W 105
5. RCS Mp = 0.0623 (Ml’l.) MR = 1.2 (MI’) + 1.2 » (426) = 511 kg 511
MR = MI’ + 0.2 Mp [’R = 0.008 (MI’Y) + 20 = 38 W (MpY < 4460) 38
6. TCC M _ = 0.0317 (MPY) + 45 = 115 kg 115
’ l’T = 0.0195 (MPY) + 40 = 83 W 83
T« TE€S M” = 0.0175 (Mpy) + 45 = 84 kg 84
l’” = 0.0438 (MPY) + 100 = 197 W (MPY < 2600) 197
8. Rendezvous and Docking MRD = 0.1175 (MPY) + 200 = 460 kg 460
PRD = 200 W 200
Sub Tot 9.917 5,935
9. Contingency and Intcgration 15% of the above power and mass 1,488 890
Po MPL
NO. OF PLATFORMS: 5 ] '{0'1‘}\[;3: - 11,405 6,8?5
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09-D

PLATFORM MASS & POWER ESTIMATES

orv: OFV, Expendable

Platform Elements

1. Payload Equipment

o

Structure - Basic
- Secondary

- T /W Penalty

3. EPS
4. ACS
- >S M = 0.1 M
5 RCS Mp 0.166 (I pL)
M =M_+0.2M
R 0 p
6. TCC
7. TCS

8. Rendezvous and Docking

9. Contingency and Integration

NO. OF PLATFORMS: 3

PLATFORM NO.

44hB

OPER. MODEB - Non-serviced, 8 year life, replaced

o Power, Mass,
Estimating Basis watts kg
Item: 55 Case: |III (MPY > 2200) 15,500 3,480
Ms = 0.29 (MPY) + 300 = 1309 kg 0 2,156
10% of M_ = 131 kg
T/W = 0.43; Penalty = 716 kg
ME = 0.055 (Po) + 187 = 1295 kg 1,295
PE = 0.067 (P()) + 100 = 1449 W 1,449
\! = 0.022 =
IA 0.0228 (MPL) + 50 305 kg 305
> = 0.011 (M = 153 W 1
IA 0.011 ( PL)+3() 53
MR = 1.2 (Mp) + 1.2 x (1854) = 2224 kg 2,224
> = 0.008 (M 20 = 48 W (M < 48
lR 0.008 ( PY) - 5 ( PY 4400)
M, = 0.0306 (M + 40 = 146 k 146
T 0.0306 ( PY) 0 g
) — " M = 1
lT 0.0195 ( PY) + 40 108 W 08
M _ = 0. + =1 101
" 0175 (M ) + 40 01 kg
= , = 2
Pu 0.0438 (MPY) + 100 252 W 52
N/A N/A N/A
Sub Tot 17,510 9,707
15% of the above power and mass 2,626 1,456
TOTALS: 20,136 11,163
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PLATFORM MASS & POWER ESTIMATES

63d4C'
C' - Non-serviced, PLATFORM Nu. 77
OPER. MODE: 16 yr life, consumables replenished at 8 yrs _

orv: OTV, L. T. Expendable

____ Platform Elements
1. Payload Equipment
2. Structure — Basic

- Secondary

- T /W Penaity

0.166 (MPL)
+
Mp 0.2 Mp

Rendezvous & Docking

Contingency & Integration

NO. OF PLAIFOF}M§ 29* -

Power, Mass,
Estimating Basis watts kg

PY < 30060) 8,500 2,051

MS = 0.31 (MPY) + 50 = 686 kg 0 754

10% of My = 69 kg
T/W 0.07; Penalty = 0 kg

76 Case: 11 (M

M _ = 0.0609 (PO) + 200 = 899 kg
= 0.067 (PO) + 100 = 869 W

P
0.0294 (M, ) + 64 = 257 kg

0.011 (M, ) + 30 = 102 W

1.2 (M)= 1.2 x (1092) = 1310 kg
0.008 (M, ) + 20 = 36 W (M, < 4400)
0.0319 (M, ) + 52 = 117 kg

0.0195 (M) + 40 = 80 W

0.0175 (M, .,) + 52 = 88 kg

0.0438 (M, ) + 100 = 190 W

= 0.0193 (M, ) + 200 = 240 kg

= 200 W

RD

RD
Sub Tot:

15% of the above power and mass

TOTALS:
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£8-D

PLATFORM MASS & POWER ESTIMATES

oTV:

1

o

2 STG, OTV, Reusable

PLATFORM NO.651C

_Platform Elements )
Payload Equipment
Structure — Basic

— Secondary

— T /W Penalty

EPS

ACS

RCS M, = 0.332 (M, )
Mg =M, + 0.2M,

TCC

TCS

Rendezvous & Docking

Contingency & Integration

NO. OF PLATFORMS: 12

OPER. MODE: C — Non-serviced, 16 year life

Power, ‘Mass,
Estimating Basis o watts o kg
Item: 78 Case: III (MPY + 3000) 16,600 3,418
MS = 0.225 (MPY) + 300 = 1069 kg 0 1,956
10% of My = 107 kg
T/W = 0.31; Penalty = 780 kg
ME = 0.0713 (PO) + 240 = 1779 kg 1,779
PE = 0.067 (PO) + 100 = 1546 W 1,546
M, =0.0294 (M, ) + 64 = 562 kg 562
[’A = 0.011 (MPL) + 30 = 217 W 217
MR =1.2 (MP)= 1.2 x (5629) = 6755 kg 6,755
PR = 0.008 (MI’Y) + 20 =47 W 47
(MPY < 4400)

MT = 0.0319 (MPY) + 52 = 161 kg 161
PT = 0.0195 (MPY) + 40 = 107 W 107
M = 0.0175 (M, ) + 52 = 112 kg 112
P“ = 0.0438 (MPY) + 100 = 250 W 250
N/A N/A N/A

Sub lot: 18,766 14,743
15% of the above power and muss 2,815 2,212

P0 MPL

TOTALS: 21,581
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68-D

|
PLATFORM MASS & POWER ESTIMATES PLATFORM NO. 67TmC
OTV: 2 STG OTV, Expendable - - OPER. MODE: C - Non-serviced, 16 year life
- Power, Mass,
~ Platform Elements ~ Estimating Basis watts kg
1. Payload Equipment Item: 80 Case: III (MPY > 3000) 29,200 6,102
2. Structure - Basic MS = 0.225 (MPY) + 300 = 1673 kg 0 1,840
— Secondary 10% of MS = 167 kg
— I'/W Penalty T/W = 0.22; Penalty = 0 kg
3. EPS ME = 0.0713 (PO) + 240 = 2940 kg 2,940 '
l’E = 0.067 (PO) + 100 = 2637 W 2,637
4. ACS MA = 0.0294 (Ml’l,) + 64 = 819 kg 819
l’A = 0.011 (MPL) + 30 = 312 W 312
5. RCS Mp = 0.332 (MPL) MR =1.2 (Mp) = 1.2 » (8525) = 10,230 kg 10,230
MR :MP+ 0.2 MP PR:O.OOS (Mpy) + 20 =69 W 69
(MPY -~ 4400)
6. TCC M'l‘ = 0.0263 (MPY) + 77 = 237 kg 2317
l’T = 0.0195 (MPY) + 40 = 159 W 159
7. TCS MH = 0.0175 (MPY)+ 52 = 159 kg 159
P“ = 0.0438 (MPY) + 100 = 367 W 367
8. Rendezvous & Docking N/A ’ N/A N/A
Sub Tot: 32,924 22,327
9. Contingency & Integration 15% of the above power and mass 4,939 3,349
P ]

PL

o
NO. OF PLATFORMS: 6 TOTALS: 37, 863 25,676




98-D

PLATFORM MASS & POWER ESTIMATES PLATFORM NG . _681B
OTV:_ 2 STG OTV Reusable OPER. MODE: B — Non-serviced, 8 year life, replacei
- o o - Power, Mess,
___ Platform Elements S MMEEiEn_ntLrlg Basis watts kg
1. Payload Equipment Item: 81 Case: III (MPY > 2200) 31,700 5,350
2. Structure - Basic Ms =0.29 (MPY) + 300 = 1852 kg 0 2,817
— Secondary 10% of Ms = 185 kg
— T /W Penalty T/W = 0.31; Penalty = 780 kg
3. EPS Mb. 0.055 (P ) + 187 = 2418 kg 2,418
Ph 0.067 (PO) +100 = 2818 W 2,818
4. ACS MA = 0.0228 (MPI.) + 50 = 436 kg
PA=0.011(M ) + 30 = 216 W 216
5. RCS Mp = 0.166 (MPL) MR =1.2 (M ) = 1.2 x (2811) = 3374 kg
MR=MP+0.2Mp P :0.00B(M )+20=63W 63
(MPY > 4400)
6. TCC MT = 0.026 (MPY) + 60 = 199 kg
PT =0.0195 (MPY) +40 = 149 W 144
7. TCS M” = 0.0175 (M ) + 406 = 134 kg
“ = 0.0438 (M Y) + 100 = 334 W 334
8. Rendezvous & Docking N/A N/A
Sub Tot: 35,275
9. Contingency & Integration 15% of the above power and mass 5,291

P
o
NO. OF PLATFORMS: 6 TOTALS: 40,567
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PLATFORM MASS & POWER ESTIMATES
OTV: 2 STG, OTV, Expendable

PLATFORM NO. 70mB _

OPER. MODE:B — Non-serviced, 8 year life, replaced

Power, Mass,
Platform Elements Estimating Basis watts kg
1.- Payload Equipment Item: 83 Case: 1ill (MPY > 2200) 57,280 9,240
2. Structure - Basic MS =0.29 (MPY) + 300 = 2980 kg 0 3,278
— Secondary 10% of MS = 298 kg
- T /W Penalty T/W = 0.22; Pcnalty = 0 kg
3. EPS ME = 0.055 (Po) + 187 = 4198 kg 4,198
PE = 0.067 (Pu) + 100 = 4986 W 4,986
4. ACS MA = 0.0228 (MPL) + 50 = 658 kg 658
PA = 0.011 (MPL) + 30 = 323 W 323
5. RCS MP = 0.166 (MPL) MR =1.2 (MP) 1.2 x (4427) = 3312 kg 5,312
MR - MP + 0.2 MP PR = 0.008 (MPY) +20=94W 94
(MPY > 4400)
6. TCC MT = 0.026 (MPY) + 60 = 300 kg 300
PT = 0.0195 (MPY) + 40 = 220 W 220
7. TCS M“ = 0.0175 (MPY) + 40 = 202 kg 202
P“ = 0.0438 (MPY) + 100 = 505 W 205
8. Rendezvous & Docking N/A N/A N/A
Sub Tot: 63,408 23,188
9. Contingency & Integration 15% of the above power and mass 9,511 3,478
P0 MPL

NO. OF PLATFORMS: 3

TOTALS: 72,919 26,666
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PLATFORM MASS & POWER ESTIMATES

oTv: OTV, L. T, Reusable

PLATFORM NO. 72aC

____ Platform Elements

1. Payload Equipment
2, Structure - Basic
- Secondary

~ T/W Penalty

3. EPS

4. ACS

5. RCS Mp = 0.332 (MPL)
MR = Mp + 0.2 MP

6. TCC

7. TCS

8. Rendezvous & Docking

9. Contingency & integretion

NO. OF PLATFORMS: 225

- OPER. MODE: € - Non-serviced, 16 year life
S Power, Mass,
Estimating Basis watts kg

Item. 85 Case: 1l (MPY < 3000) 1,800 320

Mg = 0.31 (M, )+ 5u = 149 ky 0 164

10% of MS = 15 kg

T/W = 0.13; Penalty = 0 kg

ME =0.0713 (PO) + 240 = 430 kg 430

PE = 0.067 (PO) + 100 = 279 W 279

MA = 0.0294 (MPL) + 64 = 137 kg 137

PA = 0.011 (MPL) + 30 =087TW 57

MR = 1.2 (MP) = 1.2 = (826) = 991 kg 991

PR = 0.008 (MPY) + 20 =23 W 23

< 4
(MPY 400)

MT = 0.039 (MPY) + 52 = 62 kg 62

PT =0.0195 (MPY) + 40 = 46 W 46 -

My, = 0.0175 (M, ) + 52 = 58 kg 58

PH = 0.0438 (MPY) + 100 = 114 W 114

N/A N/A N/A
Sub Tot: 2,319 2,164

1% of the above power and mass 348 324

Py Mpy,
TOTALS: 2,967 2,487

’
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NO. OF PLATFORMS: 90

TOTALS: 5,535

‘ " “. ey
3 .
:
PLATFORM MASS & POWER ESTIMATES PLATFORM NO._77pC
oTv: OTV, Reusable OPER. MODE: C - Non-serviced, 16 year life
. - B Power, Mass,
r - }?!gt_fcgqn E}?T@Pm - - Estimating Basis - watts kg
' 1. Payload Equipment [tem: 90 Case: Il (MpY < 3000) 4,040 762
: 2. Structure — Basic Ms =0.31 (MPY) + 50 = 286 kg 0 728
— Secondary 10% of MS = 29 kg
! — T /W Penalty T/W =0.0713 (PO) + 240 = 413 kg
3. EPS ME =0.0713 (PO) + 240 = 635 kg 635
| P = 0.067 (P ) + 100 = 471 W 471 |
; _ 4. ACS M, =0.0294 (M, ) + 64 = 219 kg 219
‘ ;_l’i. PA =0.011 (MPL) + 30 = 88 W 88
5. RCS Mp = 0.332 (MPL) MR =1.2 (Mp) = 1.2 =« (1752) = 2102 kg 2,102
MR - Mp + 0.2 MP PR = 0.008 (MPY) + 20 =26 W 26
(MPY < 4400)
6. TCC M, = 0.0319 (M, ) + 52 =76 kg 76
PT =0.0195 (MPY) + 40 = 55 W 55
7. TCS M” =0.0175 (MPY) + 52 = 65 kg 65
P“ = 0.0438 (MPY) + 100 = 133 W 133
8. Rendezvous & Docking N/A N/A N/A
Sub Tot: 4,813 4,587
9. Contingency & Integration 15% of the above power and mass 722 688
l)o MPL

5,275




M
: PLATFORM MASS & POWER ESTIMATES ! : PLATFORM NO.78qC"
| C' - Non-serviced, 16 yr life,
: OTV: _OTV, Reusable OPER. MODE: consumables replenished at 8 yrs
. - Power, Mass,
L Platform Elements Estimating Basis watts kg
1. Payload Equipment [tem: 91 Case: Il (MPY < 3000) 4,150 793
2. Structure — Basic MS = 0.31 (MPY) + 50 = 296 kg 0 472
’ — Secondary 10% of M = 30 kg
’} — T /W Penalty T/W = 1.08; Penalty = 147 kg
3. EPS ME = 0.0609 (PO) + 200 = 563 kg 563
PE = 0.067 (PO) + 100 = 500 W 500
4. ACS MA = 0.0294 (Mp[) + 64 = 167 kg 167
o P, =0. =69 W 6
iy A 0.011 (MPL) + 30 =6 9
@ 5 o -~ = Y —
5. RCS Mp =0.166 (MPL) MR 1.2 (Mp) 1.2 =« (583) = 700 kg 700
MR _ Mp +0.2 Mp PR =0.008 (MPY) +20=26W (MPY < 4400) 26
6. TCC M’l‘ =0.0319 (Mpy) + 562 =177 kg 77
PT = 0.0195 (MPY) +40 = 55 W 55
; 7. TCS M“ =0.0175 (MPY) + 52 = 66 kg 66 {
P“ = 0.0438 (MPY) + 100 = 135 W 135
8. Rendezvous & Docking MRI) =0.0193 (MPY) + 200 = 215 kg 215
RD 200 W 200
| Sub Tot: 5,185 3,054
f: 9. Contingency & Integration 15% of the above power and mass 778 458
|
| Po MPL
NO. OF PLATFORMS: 87 . TOTALS: 5,963 3,512
| —
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86-D

PLATFORM MASS & POWER ESTIMATES PLATFORM NO._80bC
OTV: Centaur, I.. T. Expendable - OPER. MODE: _C — Non-serviced, 16 year life
o ' o Power, Mass,
- ﬂ“tfoTAQEEE@E_, - - ~ Estimating Basis watts kg
1. Payload Equipment Item: 93 Case: 11 (MPY < 3000) 4,250 942
2. Structure — Easic MS =0.31 (MPY) + 50 = 342 kg 0 376
— Secondary 10% of MS = 34 kg
— T /W Penalty T/W = 0.19; Penalty = 0 kg
3. EPS ME =0.0713 (PO) + 240 = 654 kg 654
PE = 0.067 (PO) + 100 = 489 W 489
4. ACS MA =0.0294 (MPL) + 64 = 210 kg 210
PA =0.011 (MPL) + 30 = 84 W ‘ 84
5. RCS MP = 0.332 (MPL) MR = 1.2 (Mp) = 1.2 =« (1645) = 1974 kg 1,974
MR = Mp + 0.2 MP PR = 0.008 (MPY) +20=28W 28
(MpY < 4400)
6. TCC M, = 0.0319 (M, ) + 52 = 82 kg 82
PT = 0.0195 (MPY) + 40 = 58 W 58
7. TCS M“ = 0.0175 (MPY) + 52 = 68 ky 68
P“ = 0.0438 (MPY) + 100 = 141 W 141
8. Rendezvous & Docking N/A N/A N/A
Sub Tot: 5,051 4,306
9. Contingency & Integration 15% of the above power and mass 758 646
Po MPL
NO. OF PLATFORMS: 79 TOTALS: 5 ggg 4,952
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PLATFORM MASS & POWER ESTIMATES

orv: 10TV, Expendable

PLATFORM NO. 80fC

- P}a}{orm Blements
1. Payload Equipment
2. Structure — Basic
— Secondary

— T /W Penalty

3. EPS

4. ACS

5. RCS M_ = 0.33:

5 S p 332 (MPL)

M. =M + 0.2M

R P P

6. TCC

7. TCS

8. Rendezvous & Docking

9. Contingency & Integration

NO. OF PLATFORMS: 70

OPER. MODE: C — Non-serviced, 16 year life
- Power, Mass,
- / Estuuut)ng ngia 7 watts kg
Item: 94 Case: Il (MPY < 3000) 4,250 942
MS = 0.31 ‘Mpy) + 50 = 342 kg 0 824
10% of M, = 34 kg
T/W = 0.69; Penalty = 448 k¢
Mb =0.0713 (P ) + 240 = 672 kg 672
IE 0.067 (P ) + 100 = 506 W 506
¢ ¥y ¢
1A 0.0294 (Mpl) + 64 = 241 kg 241
IA OUIl(MI)r30296W 96
MR =1.2 (MP) = 1.2 x (1995) = 2394 kg 2,394
y = F e if :
fl{ 0.008 (MI’Y) 20 = 28 W 28
(MPY < 4400)
M, = 0.0319 (MPY) + 52 = 82 kg 82
PT = 0.0195 (MPY) + 40 = 58 W 58
1\1“20.0175 (M, ) + 52 = 68 kg 68
” =0.0438 (M ) + 100 = 141 W 141
N/A N/A N/A
Sub Tot: 5,274 5,224
15% of the above power and mass 791 784
M
Po PL
TOTALS: 6,066 6,008
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PLATFORM MASS & POWER ESTIMATES PLATFORM NO.EZLE___
OoTV: 4STG IUS (2L, 2L) OPER. MODE: _C - Non-serviced, 16 year life
o Power, Mass,
- _?_la_t_{oLm_E_lamenis_ - Estimating Basis watts kg
1. Payload Equipment Item: 96 Case: III (MPY < 3000) 4,330 1,017
: 2. Structure — Basic MS =0.31 (MPY) + 50 = 365 kg 0 1,259
— Secondary 10% of MS = 37 kg
— T /W Penalty T/W = 1.93; Penalty = 857 kg
l 3. EPS ME =0.0713 (Po) + 240 = 664 kg 664
PE = 0.067 (Po) + 100 = 498 W 498
4. ACS MA = 0.0294 (MPL) + 64 = 274 kg 274
! 2 P, =0.011 (M, ) +30=109W 109
i 2 5. RCS Mp = 0.332 (MPL) MR = 1.2 (MP) = 1.2 x (2374) = 2849 kg 2,849
MR - Mp + 0.2 Mp PR = 0.008 (MPY) + 20 =28 W 28
(MPY < 4400)
6. TCC MT =0.0319 (MPY) + 52 = 84 kg 84
1 PT = 0.0195 (MPY) + 40 = 60 W 60
7. TCS M" = 0.0175 (MPY) + 52 = 70 kg 70
PH = 0.0438 (MPY) + 100 = 145 W 145
8. Rendezvous & Docking N/A N/A N/A
Sub Tot: 5,170 6,217
9. Contingency & Integration 15% of the above power and mass 776 933
Po MPL
NO. OF PLATFORMS: 58 TOTALS: 5,946 7,150
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PLATFORM MASS & POWER? LSTIMATES ' PLATFORM NO.E__
OTV: OTV, Reusable OPER. MODE:B — Non-serviced, 8 year life replaced =
S Power, Mass,
~ Platform Elements - ~ Estimating Basis watts kg
1. Payload Equipment Item: 97 Case: II (MPY < 2200) 4,700 860
2. Structure — Basic MS = 0.396 (MPY) + 50 = 391 kg 0 877
~ Secondary 10% of MS = 39 kg
T /W Penalty T/W = 1.08; Penalty = 147 kg
3. EPS Mh‘ = 0.055 (PO) + 187 = 536 kg 536
PE = 0.067 (Po) + 100 = 525 W 525 J
4. ACS MA =0.0228 (MPL) + 50 = 126 kg 126
PA =0.011 (MPL) + 30 = 66 W 0
5. RCS Mp = 0.166 (MPL) MR =1.2 (MP) = 1.2 x (550) = 660 kg 660
MR = MP + 0.2 MP PR = 0.008 (MPY) +20=27TW 27
(MPY < 4400)
6. TCC MT = 0.0306 (MPY) + 40 = 66 kg 66
PT = 0.0195 (MPY) + 40 = 57T W 57
T rcs M“ =0.0175 (MPY) + 40 = 55 kg 55
Pll = 0.0438 (MPY) + 100 = 138 W 138
8. Rendezvous & Docking N/A N/A N/A
Sub Tot: 5,512 2,87¢
9. Contingency & Integration 15% of the above power and mass . 827 432
po MPL
NO. OF PLATFORMS: 52 TOTALS: 6,339 3,311
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p11-D

PLATFORM MASS &« POWER ESTIMATES
OTV: OTV, Reusable

PLATFORM NO.

91pB

OPER. MODE: B — Non-serviced, 8 year life, replaced

- o Power, Mass,
_Platform Elements  Estimating Basls MArS kg
1: Payload Equipment Item: 109 Case 11l (MPY < 2200) 7,290 1,420
2. Structure — Basic MS = (0.396 (MPY) + 50 = 612 kg 0 1,087
~ Secondary 10% of MS = 61 kg
- T /W Penalty T/W = 0.78; Penalty = 413 kg
3. EPS ME = 0.055 (Po) + 187 = 717 kg 717
PE = 0.067 (PO) + 100 = 746 W 746
4. ACS MA =0.0228 (MPL) + 50 = 171 kg 171
PA=0.011 (MPL)+30=88W 88
5. RCS MP = 0.166 (MPL) MR =1.2 (MP) = 1.2 x (877) = 1053 kg 1,053
MR = Mp + 0.2 MP PK = 0.008 (MPY) +20=31W (MPY < 4400) 31
6. TCC M'l‘ = 0.0306 (MPY) + 40 = 83 kg 83
PT =0.0195 (MPY) + 40 = 68 W 68
7. TCS M, = 0.0175 (M, ) + 40 = 65 kg 65
P“ =0.0438 (MPY) + 100 = 162 W 162
8. Rendezvous & Docking N/A N/A N/A
Sub Tot: 8,385 4,596
9. Centingency & Integration 15% of the above power and mass 1,258 689
Po MPL
NO. OF PLATFORMS: 24 TOTALS: 9,645 5,285

4
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:
PLATFORM MASS & POWER ESTIMATES PLATFORM NO._938C
otv: 10TV, L. T. Expendable OPER. MODE: C — Non-serviced, 16 year life
- Power, Mass,
- ~ Platform Elements Estimating Basis watts kg
t. Payload Equipment Item: 112 Case: III (MpY < 3000) 7,900 1,954
2. Structure — Basic MS =0.31 (MPY) + 50 = 656 kg 0 721
— Secondary 10% of MS = 66 kg
— T /W Penalty T/W = 0.06; Penalty = 0 kg
f 3. EPS ME =0.0713 (PO) + 240 = 989 kg 989
PE = 0.067 (Po) + 100 = 803 W 803
1 . 4. ACS MA =0.0294 (MPL) + 64 = 326 kg 326
:': PA =0.011 (MPL) + 30 = 128 W 128
= 5. RCS MP = 0,332 (MPL) MR = 1.2 (Mp) = 1.2 x (2954) = 3544 kg 3,544 :
MR = Mp + 0.2 MP PR = 0.008 (MPY) +20=36W (MpY < 4400) 36 i
6. TCC M, = 0.0319 (M, ) + 52 = 114 kg 114 f
PT =0.0195 (MPY) + 40 = T8 W 78
| 7. TCS M“ =0.0175 (MPY) + 52 = 86 kg 86
| P, = 0.0438 (M, ) + 100 = 186 W 186
8. Rendezvous & Docking N/A N/A N/A
Sub Tot: 9,130 7,735
9 Contingency & Integration 15% of the above power and mass 1,370 1,160
po MPL

NO. OF PLATFORMS: 22 TOTALS: 10,500 8,895
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: 4
PLATFORM MASS & POWER ESTIMATES PLATFORM NO. 98hE
oTv: OTV, L.T. Expendable " OPER. MODE: E-serviced, 16 yr life, 3 yr cansumahles supply
' A - ~ Power, ~ Mass,
Platform Elements Estimating Basis  watts wk"g _
L l. Payload Equipment Item: 136 Case: III (MPY > 2700) 21,000 3,938
2. Structure - Basic Ms = 0.259 (MPY) + 300 = 1320 kg - 0 1,452
- Secondary 10% of Ms = 132 kg
- T/W Penalty T/W = 0.05; Penalty = 0 kg
3. EPS ME = 0.0620 (Po) + 210 = 1901 kg 1,901
PE = 0.067 (PU) + 100 = 1927 W 1,927
*_ 4. ACS M_ = 0.0258 (M__ ) + 56 = 331 kg 331
3 a A PL
1 o = " + =
g - lA 0.011 (MPL) 30 147 W 147
1 = 5. RCS Mp = 0.0623 (MPL) M“ = 1.2 (MP) = 1.2 =« (663) = 796 kg 796
/ = ‘ o = —
MR MP + 0,2 Mp lR 0.008 (MPY) + 20 52 W (MpY < 4400) 52
6. TCC M, = 0.0317 (M, ) + 45 = 170 kg 170
P_ = 0. )+ =
! T 0.0195 (MPY) 40 = 117 W 117
7. CS = 0. =
TCS M” 0.0175 (MPY) + 45 = 114 kg 114
P =10.04 M + 100 = 272 M > 2600)
H 0438 ( PY) 0 272 W ( py = 272
8. Rendezvous and Docking MRD = 0.0388 (MPY) + 400 = 553 kg 553
PRI) = 200 W 200
‘ Sub Tot 23,715 9,253
9. Contingency and Integration 15% of the above power and mass 3,557 1,388
P M
o PL
NO. OF PLATFORMS: 9 7 ~ TOTALS: 27,273 10,641
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F
' PLATFORM MASS & POWER ESTIMATES PLATFORM NO. 68B
oTV: 2 STG. OTV, L.T. Reusable OPER. MODE: B - Non-serivced. 8 year life, replaced
- S ~ Power, " Mass,
Platform Elements listimuting Dusis - _7Au\_~atts __,___,,,kg___
i 1. Payload Equipment Item: 139 Case: 111 (MPY > 2200) 31,700 5,400
2. Structure - Basic Ms = 0.29 (MPY) + 300 = 1866 kg 0 2,053
- Secondary 10% of Ms = 187 kg
- T/W Penalty T/W = 0.035; Penalty = 0 kg
3. EPS ME = 0.055 (Po) + 187 = 2418 kg 2,418
PE = 0.067 (PO) + 106 = 2817 W 2,817
4. ACS MA = 0.0228 (MPL) + 50 = 411 kg 411
PA = 0.011 (MPL) + 30 = 204 W 204
5. RCS liP = 0, 166 (MPL) MR = 1.2 (MP‘; = 1.2 x (2629) = 3155 kg 3,155
MR - Mp + 0.2 MP PR = 0.008 (MPY) + 20 = 63 W (MPY > 4400) 63
6. TCC MT = 0.026 (MPY) + 60 = 200 kg 200
PT = 0.0195 (MPY) + 40 = 145 W 145
/| Ircs M” = 0.0175 (MPY) + 40 = 135 kg 135
P“ = 0.0438 (MPY) + 100 = 337 W 337
8. Rendezvous and Docking N/A N/A N/A
Sub Tot 35,267 13,772
9. Contingency and Integration 15% of the above power and mass 5,290 2,066
Po MPL
NO. OF PLATFORMS: 6 , ~ TOTALS: 40,556 15,838
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