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INTRODUCTION

This 1985 Outside Users Payload Model is a continuation of
such documents which have been prepared for NASA over a number of years.
It replaces and supersedes the July 1984 edition. The time period covered
by this model is 1985 through 2000.

' The following sections contain:

A definition of the scope of the model
A discussion of the methodology used
An overview of total demand '

A summary of the estimated market segmentation by launch
vehicle

A summary of the estimated market segmentation by user type
Details of the STS market forecast
A summary of transponder trends

A model overview by mission category
Detailed mission models

Bibliography

List of acronyms.

The mode] follows closely the format of the 1984 edition.

SCOPE

A1l known non-NASA, non-DOD reimbursable* payloads forecast
to be flown by non-Soviet-bloc countries** are included in this model
with the excéption of Spacelab payloads and Small Self-Contained Payloads.
Certain DOD-sponsored or co-sponsored payloads are included if they
are reimbursable launches.

*Those payloads (i.e., JEA, SSIP, Cooperative) for which NASA provides
free transportation in exchange for other considerations are not
included.

**Payloads of the People's Republic of Chfna are included in the model.



METHODOLOGY

_ A brief overview of the approach used in preparing the model
is presented in this section.

Key Assumptions

Four major assumptions underlie all the work reported in this
model. Additional specific assumptions for certain market areas are
identified later in the report.

t

Assumption 1: There will be no revolutionary technical,

economic, or social developments which will drastically alter current

plans. While both "High" and "Low" planned projections are made (see
fo]]owing);.the model does not attempt to encompass the full range of
possible futures. Thus, major wars, drastic swings in the world economy,
and totally unforeseen technological breakthroughs are not included.
(Evolutionary techno]ogica]' improvements in both space-based and
terrestrial technologies are considered in the development of the High
and Low models.) ‘

Assumption 2: Both Shuttle and Ariane a}e technb]ogica]lx
successful and price competitive. Neither launch system has been
trouble-free, and an extended period of down time for either could
significantly impact overall launch schedules. As of the time of
preparation of this document (Spring 1985), the STS launch price for
FY 90 and beyond had not been established. Major disparities between
STS and Ariane prices could lead to some customer shifts between the
two vehicles. It appears very unlikely that total demand for launch
of commercial communications satellites will be affected significantly

by moderate changes in price.



Assumption 3: The impact of U.S. commercial expendable launch

vehicles is not considered in this model. At the time this document

was prepared, there were no known commitments to use these vehicles.
The entry of such vehicles into the marketplace will 1likely have a
negligible effect on total launch demand, but may affect the market
shares of STS and Ariane. Although both the Soviet Union and mainland
China have offered expendable 1launch vehicles commercially to Western
and third-world countries, there have been no takers to date; it is
too early to determine the effect of these offers.

Assumption 4: In the time frame of this model (1985-2000),
the major impacts of'Space Station are likely to be in the MPS area
and should be reasonably bounded by the High and Low models. The planned
initial operational cépabi]ity date for Space Station is now around
1992. There is little interest in this activity in the communications

satellite industry, and interest Tlikely will not pick up until there
is an operational capability with a demonstrated economic advantage.
It appears that any economic advantage would come in the form of reduced
requirements for Tlaunch services. Uncertainty in the MPS field is so
great that a very wide range of possible demand is forecast. This range
is believed adequate to cover a variety of operational scenarios. There
may, however, be significant differences in the -.ways in which payloads
are flown and MPS 1is accomplished when the Space Station becomes
operational.

Nature of the Forecasts

The OQutside Users Payload Model is created from the bottom
up in the sense that data on discrete payloads are used to construct
an overall demand model. The projections are based largely on information
about specific transportation requirements of specific users of space:
transportation (e.g., INTELSAT) rather than on analysis of derived space
transportation demand created by a given end-market demand (e.g.,
international telecommunications).



In general, the model is based only on demand and is not assumed
to be capacity limited. However, in the near term, user plans may be
based on projected available capacity and may to some extent be capacity
limited.

Because both user plans and NASA needs are defined in terms
of discrete payloads rather than average rates, this model also is
expressed in terms of discrete payloads.. In the near term, the data
on the payloads themselves should be reasonably accurate. Near-term
launch.forecasts are the best available, but there has been a considerable
" history of slippage in all launch schedules.* Substantially more latitude
should be given to the longer term forecasts. These might best be
interpreted as indications of probable activity levels in appropriate
time frames. At a minimum, it should not be inferred that the Tlevel
of precision expressed in some of the tables is an indication of the
accuracy of the forecasts. .

While the models draw heavily on specific user plans for data,
some adjustments have been made. These adjustments reflect the authors'
judgments on such matters as the Tlikelihood of achieving a stated
schedule, the impact of total market demands on the viability of all
the announced candidates to provide a given service, etc. In addition,
adjustments in long-range demand are included in the form of follow-on
and ‘“market forecast" payloads. The follow-ons consist of payloads
which may be used to replace and/or expand an existing service. Market
forecasts are hypothetical payloads inserted in recognition of the fact
that there will be additional long-term demand which has not yet been
identified.

*Typically, the number of actual 1launches achieved in a given year
represents about 70 percent of the launches scheduled at the beginning
of that year.
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"High" and "Low" Model Concepts

As 1in previous editions of this document, both "High" and
"Low" models are presented. These two models are not intended to
represent absolute bounds on any program or mission category, but it
is believed that there is a reasonable likelihood that total activity
will, on the average, fall within the indicated bounds. (Historically,
the actual number of near-term launches has been much closer to the
Low model forecasts than to those of the High one.) The two models
thus define a range of potential demand which might be considered in
making planning decisions.

Inherent in the High model are more optimistic assumptions
of sustained growth in established demand and the early success of planned
new activities; e.g., direct broadcasting and materials processing.
In general, data included in this model are based on the authors'
assessment of announced plans, with additional market forecast payloads
included in later years. Few program delays are assumed, as is a lower
level of market penetration by competing terrestrial technologies.

A reduction of the level of activity is assumed in the Low
model. This could result from a variety of causes. Among them are
slower growth in total demand; budgetary problems in government programs
or financing problems in the private sector; technological improvements
which allow demand to be met with smaller payloads or payloads with
Tonger 1life; capture of a part of the total demand by a competing
terrestrial technology; and unanticipated schedule slips.

No attempt is made to force the number of payloads in the
Low model for any given year in a category to be lower than the number
of payloads in the High model for the same year and same category. This
results in an occasional anomaly where there may be more payloads in
a given year in the Low model than in the High. One example of this
can be found in Table 3 in the "Foreign Reg. Comm." line for the year 1993
which shows 7 launches in the High model; 8 in the Low. Hypothesized
slips in launch schedules in the Low model is the explanation for this



particular entry. The intent of the 1labels "High" and "Low" is to
identify tendencies in the aggregate over the period covered by the
OQUPM; this is amply reflected by the total launches displayed at the
end of the "Foreign Reg. Comm." row: High = 141, Low = 86.

Data Sources

A variety of data sources was used in preparation of the model.
The Opinions of spacecraft manufacturers and other aerospace firms,
space system operators, NASA Shuttle mission planners, NOAA, and NASA
launch vehicle planners were obtained. These contacts were made both
by phone and in visits to the various organizations.

Additionally, data were obtained from the available literature
(e.g., Aviation Week and Space Technology, Satellite Week, and.
Interspace). Other models and projections of future traffic and related
areas (e.g., on-orbit transponder requirements) were reviewed for

additional data and insights into future space activity. Projected
launch schedules for the Shuttle, Atlas/Centaur, Delta, and Ariane were
used as guidelines for the early years of the model. A list of data
sources is provided in Appendix B. ‘

' With the wide variety of data inputs and the continually
changing plans of the various organizations involved, there are, as
would be expected, a number of conflicts. Where possible, these conflicts
are resolved via direct contact with the user organization. In other
cases, judgment is used to resolve the conflicts. Since the data inputs
reflect plans and intentions of the organizations, some judgments are
made as to the validity of the schedules and the potential for schedule
slips.



Estimation of Equivalent Shuttle Flights

Because the primary objective of this document is to provide
information to Shuttle planners, an attempt is made to characterize
all payloads in terms of equivalent Shuttle flights. The payloads
included in the OUPM vary widely in size, weight, shape, destination,
and are scheduled to be launched on a number of different launch vehicles,
so the conversion is not necessarily a straightforward one.

For Shuttle payloads, the equivalent portion of a Shuttle
flight is based on the estimated load factor as defined in existing
reimbursement policies. Where both the length and weight of the payload
are known, both length and weight load factors are computed and the
larger is used. Computation of the weight load factor is based on
advertised Shuttle capability to the intended orbit (e.g., 65,000 1bs
to 28.5°/160 nm, 32,000 1bs to 90°/160 nm). For payloads not yet well
defined, estimated Shuttle payload weight 1is used as the basis for:
computing load factor on the assumption that these payloads likely will
be Shuttle-optimized such that 1length and weight load factors are
essentially identical.

The construction of the Shuttle equivalent load factors for
payloads designed exclusively for flight on other launch vehicles is
based on determining the weight of a Shuttle cargo which could place
the same spacecraft weight in geosynchronous transfer orbit as the launch
vehicle in question. For each vehicle, the maximum capability of the
launcher i-s used as opposed to the weight of a specific payload. In
translating payload capability of a specific expendable launch vehicle
to an equivalent Shuttle load factor, an equivalent Shuttle cargo weight
is determined by assuming a PKM with a Isp of 285 seconds, an expended
mass fraction of 0.91 (typical of a solid motor), and a cradie factor
of 0.2. An additional correction is made to account for differences
in launch site. A minimum equivalent load factor of 0.05 is assumed
since this is the minimum STS charge factor. The resulting load factors
based on these assumptions are shown in Table 1.



TABLE 1.

EQUIVALENT SHUTTLE LOAD FACTORS FOR
VARIOUS EXPENDABLE LAUNCH VEHICLES(a)

Payload to Equivalent
Geosynchronous Shuttle
Launch Vehicle Transfer, 1bs ' Load Factor
Delta 3914 2070 0.11
Delta 3924 2470 0.13
Delta 3910/PAM 2450 0.13
Delta 3920/PAM 2840 0.14
Atlas-F -- 0.25(b)
Atlas-G Centaur 5200 0.27
Scout -- 0.05(¢c)
M-3S -- 0.05(c)
N-I1 1500 0.08
H-1Ia 2370 0.12
H-I1 7800 0.50
Ariane 1 3750 0.22
Ariane 2 4630 0.27
Ariane 3 5500 0.32
Ariane 4 4200-9250 0.24-0.53
SLV-3 - 0.05 c;
ASLV - 0.05\¢
PSLV - 0.10
CZ-3 3800 0.19
c-1 -- 0.10
Conestoga -- 0.05(c)
Dual Launch
Ariane 1 1720 0.10
Ariane 2 2200 0.13
Ariane 3 2640 0.15
Ariane 4 4280(d) 0.24

(a) See text for assumptions.
(b) Based on equivalent capability to LEO.
(c) Set to minimum Shuttle load factor used for reimbursement purposes.

(d) Obtained by subtracting the weight of the long SPELDA Dual Launch System
(800 1b) from the Ariane 4 maximum payload weight and dividing by 2.



Shuttle load factors for dual-compatible payloads are based
on the load factor of the payload as configured for Shuttle flights.

Once the equivalent Shuttle load factor is computed for each
payload, this is converted into equivalent Shuttle flights in the same
way that the Shuttle charge factor is computed from the 1load factor.
If the payload's 1load factor is 0.75 or 1less, the Shuttle flight
equivalent 1is computed by dividing the load factor by 0.75. If the
load factor is greater than 0.75, the Shuttle flight equivalent is set
to 1.0.

The method of computing equivalent Shuttle flights has a
significant impact on the apparent demand. For example, implicit in
this approach is the assumption that the Shuttle is capable of carrying
almost five PAM-D class payloads. While it might be argued that this
is an overstatement of Shuttle capability, the approach is consistent
with current shared-flight reimbursement practices. To the extent thai
this approach overstates capacity, the mission models understate demand
in terms of equivalent Shuttle flights.
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OVERVIEW OF TOTAL DEMAND

This section presents a brief overview of total demand.
Specific details and rationale are contained in later sections. |

Comparison of 1984 and 1985 Models

Table 2 provides a summary comparison of the 1984 and 1985
models. It shows significant decreases in the number of payloads in
both High and Low models.

The number of payloads in the High model has decreased by
almost 12 percent, but the number of equivalent STS flights in the same
model has decreased by less than 1.5 percent. The payload count is
lower primarily because of reductions in the numbers of communications
satellites being projected for the 16-year period of the OUPM. Reasons
for these major reductions are presented in the sections containing
discussions of these three mission categories. The number of equivalent
STS flights 1is not similarly impacted because of the addition of about
19 STS flights in the materials processing category. More than half
of these are attributable to adding CY 2000 to the model and dropping
CY 1984 (there were no MPS payloads in 1984; there are enough predicted
for 2000 to require nearly 10 STS flights). The rest have been added
at various points in the detailed MPS model and are discussed Tlater
in this report. '

The reduction in number of payloads in the Low model is also
about 12 percent; however, the reduction in equivalent STS flights is
9.6 percent 1in this case. Again, major decreases in the number of
communications satellites are responsib]é for virtually the entire loss
of payload count in the Low model. In this model, however, .the MPS
category is not nearly so dominant as in the High model; thus, there
is a much more significant loss of equivalent STS launches.
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TABLE 2. COMPARISON OF 1984 AND 1985 MODELS

High Model Low Model

Number of Equivalent Number of Equivalent

Payloads  STS Flights(1) Payloads STS Flights(1)
Mission Categories '84 '85 ‘84 ‘85 '84 '85 '84 '85
International
Communications 74 59 32 25 50 36 19 14
U.S. Domestic
Communications 163 111 45 38 97 69 26 21
Foreign Regional
Communications 170 141 49 42 98 86 27 25
U.S. Geostationary
Earth Observations 8 9 2 2 6 7 1 1
Foreign Geostationary .
Earth Observations 30 26 6 6 19 17 4 4
U.S. Low Earth
Orbit Observations 42 25 9 6 14 15 4 4
Foreign Low Earth -
Orbit Observations 68 62 13 13 39 36 7 7
Navigation Aids 37 41 2 4 10 8 1 1
Foreign Planetary 10 10 3 3 7 6 2 2
Scientific/Technical
Development 60 66 8 8 42 45 6 6
Materials Test/
Processing 149 166 56 75 46 52 7 7
Multiservice Spacecraft
Vehicles 12 11 3 2 9 8 2 2
ToTALS(2) 823 727 227 - 224 437 385 104 94

(1) Based on assumed 75 percent (of advertised capacity) Shuttle load factor on shared
flights, rounded to nearest flight.

(2) Equivalent flight totals are rounded totals, not totals of rounded values.
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In most of the other mission categories, few dramatic changes
have occurred. A brief category-by-category summary fo]]pws; details

are provided in a later section.

International Communications

Significant decreases in both numbers of payloads and equivalent
STS flights are shown in both High and Low models. These decreases
are due primarily to two factors; a decrease in experienced and forecast
growth for international communications and a major increase in announced
fiber-optics communications capacity for both the Atlantic and Pacific
Ocean regions. This capacity could take most, if not all, of any
increased demand for international traffic in these regions.

U.S. Domestic Communications

Both High and Low models show drastic reductions of payloads
when compared to the 1984 OQUPM. These reductions are attributed to
a variety of reasons: (1) delays in beginning new projects are due
to difficulty in finding financing and delays in regulatory procedures;
(2) there is no apparent great demand for new satellite communications
capacity in the near future; (3) advances in fiber-optics techno]bgy
and announced domestic fiber-optic communications capacity portend a
low-growth future for satellites if the promise of fiber optics is
fulfilled; (4) the direct-broadcast satellite segment of the market
is apparently having difficulty defining a market, obtaining fiﬁancing,
and coping with pioneering an entirely new area of television delivery.

Both models also show decreases in egquivalent STS flights,
but the decreases are not so large, percentagewise, as the decreases
in numbers of payloads. Although number of payloads declined about
30 percent in both models, the equivalent 1load factors declined only
about 18 percent. This potentially indicates a modest trend to larger
satellites.
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Foreign/Regional Communications

As in International and U.S. Domestic Communications, there
have been substantial reductions of payloads and equivalent STS launches
in both the High and Low models. These changes are due to a number
of reasons, the most substantial of which are: (1) reduction of projected
Chinese satellites based on a clearer perception of their plans,
(2) reduction of ‘"market model" satellites, based on the Tlikelihood
of . fewer of these unidentified entities being needed, and (3) projected
capture of a portion of this communications market by alternative means
~ of transmission.

U.S. Geostationary Earth Observation

The only changes from last year's model is the addition of
one GOES satellite launch in each of the High and Low models in accordance
with NOAA's current plans. Because of satellite size, these additions
make no significant impact on the number of equivalent STS flights.

Foreign Geostationary Earth Observation

Changes in this category are minor and are the result of
perceived small changes in the ESA and Japanese programs.

U.S. Low Earth Observation

~ The Low model shows ‘negligible change from last year. The
High model has been revised downward rather drastically to reflect the
belief that commercial LEO projects, aside from the commercialized
LANDSAT, are not likely to occur in the quantity included in last year's
OQuPM, if at all.
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Foreign Low Earth Observation

The small decreases. in payload numbers seen in this year's
High and Low models are mainly due to reducing the numbers of satellite
launches contained in the "market forecast" areas. Since these were
relatively small payloads, their deletions had no discernible effect
on the numbers of equivalent STS flights projected for this category.

Navigation Aids

-

The only changes in this category are the addition of a proposed
geopositioning system in the High model, and the dropping of 1984 data
and adding of CY 2000 data.

Foreign Planetary

There are no changes of significance in this category.

Scientific/Technical Development

There are minimal changes in this category. The payload changes
that were made were occasioned by obtaining better definition of the
ESA, Indian, and Japanese S/TD programs for the near and, particularly,
medium term. These changes are not significant in changing the number
of projected equivalent STS flights in either the High or Low model.

Materials Processing

In the Low model, several additional small payloads were added
in the area of pharmaceutical research; these made no impact on the
number of equivalent STS flights. In the High model, however, there
have been large increases in both numbers of payloads and numbers of
equivalent STS flights when compared to the 1984 QUPM. There 1is one
major reason for these differences: 1in 1984, there were no materials
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processing payloads included in the model; CY 2000, added in the 1985
OUPM, contains two mature space production programs, each of which
accounts for a number of very large payloads, as well as a variety of
other programs with MPS payloads of varying size. Because MPS is still
a very speculative program in terms of both viability and schedule,
very large differences are shown between the High and Low models.

Multiservice Spacecraft

The mode]v remains largely unchanged, save for addition of
CY 2000 data and deletion of 1984 data. -

Annual Demand

Cumulative total demand, in equivalent Shuttle flights, is
portrayed in Figure 1. Table 3 presents a breakdown of forecast total
payload demand by year for each mission category. This same demand
is displayed in equivalent Shuttle flights in Table 4.

Near-term demand is almost the same in both High and Low models
because virtually all Tlaunches in the first few years are essentially
firm. (It is worth'noting, however, that past major slips in both Shuttle
" and Ariane programs have resulted in the launch rate of previous Low
models not being achieved. As in past models, this model assumes that
no further such slips occur.) Divergence of the models with time is
traceable to differences in rates of growth in virtually every payload
category. Major contributors to the divergence are communications
satellites and payloads dedicated to materials processing activity.

It is also noted in Tables 3 and 4 that communications satellite
demand is somewhat cyclical, with a relatively high number of launches
in a given period followed by a similar bulge about 10 years later as
replacement satellites are 1launched. Some reasons for these cycles
are discussed in a later section.

Table 5 presents total payload demand by type of user for
readers desiring this information.



Cumulative Demand, equivalent shuttle flights
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FIGURE 1. CUMULATIVE TOTAL DEMAND, EQUIVALENT SHUTTLE FLIGHTS1

1 Based on assumed 75% (of advertised capacity) Shuttle load facter on shared

flights.
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MARKET SEGMENTATION BY LAUNCH VEHICLE

A number of figures and tables in this section present an
overview of potential market segmentation. Special emphasis is placed
on the Shuttle/Ariane market split. The approach used in assigning
market segments is discussed. 4

Figures 2 and 3 show a breakdown of the total market assigned
to each category of launch vehicle. The shaded area on each figure
represents those payloads for which Ariane/Shuttle competition is assumed
to exist.

Table 6 contains summary data which were used in the preparation
of Figures 2 and 3. (Detailed data are contained in Appendix A.) Ariane
and/or STS payloads were.divided into five categories, and a probable
market share was assigned to each category as indicated in the "STS %"
column. For example, it was assumed that 100 percent of the payloads
in the "STS" class would fly on Shuttle, while only 25 percent of those
in the "Ariane/STS" class would do so. These assignments formed the
basis for what might be termed "expected value" forecasts. That is,
if a single payload were classed as "STS/Ariane", 3/4 of that payload
would be assigned to STS and 1/4 to Ariane. While this obviously does
not represent physical reality, it does provide a reasonable basis for.
forecasting aggregate market splits.

Assignments of STS and Ariane payloads were made according
to the following general guidelines.

e Payloads already under contract to fly only on a given vehicle
were assigned to that vehicle.

e Payloads requiring the unique services of Shuttle were
assigned to Shuttle, as were those of U.S. government agencies
and those flown as part of a joint program with NASA.

o Payloads of ESA and ESA member state governments were assigned
to Ariane unless unique Shuttle capabilities were required
for the launch.

-PRECEDING PAGE BLANK NOT FILMED
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TABLE 6. SUMMARY OF LAUNCH VEHICLE ASSIGNMENTS(1)

Payloads Equivalent Shuttles(2,3)
Launch Vehicle(s) sTs %(4) High Model Low Model High Model Low Model
STS 100 279 127 109.2 28.8
STS/Ariane 75 62 34 20.2 9,1
STS or Ariane 50 74 41 25.1 13.9
Ariane/STS 25 _ 52 25 17.9 7.7
AR-3 6 4 1.9 1.2
AR-4 13 5 6.2 2.2
ARI 33 16 9.8 4.3
Ariane 0 109 52 24.2 14.6
AR-2 7 6 2.4 1.9
AR-3 32 15 8.5 4,2
AR-4 10 8 4.3 3.3
ARI 4 60 23 9.0 5.2
NASA ELV ' 0 22 22 5.0 5.0
3914 2 2 0.4 - 0.4
3920P 1 1 0.2 0.2
A/C 6 6 2.2 2.2
AT-F 5 5 1.7 1.7
Scout 8 8 0.5 _ 0.5
Japanese ELV 0 56 41 9.8 7.1
H~IA 18 . 19 3.0 3.2
H~I1 13 : 5 4,5. 2.3
M~3S 17 11 1.1 0.7
N~11 2 .2 0.2 0.3
N/H 6 4 1.0 0.6
Miscellaneous ELV 0 73 43 12,4 7.6
ASLY 10 6 0.7 0.4
Conestoga 6 - 1.0 -
€Z-3 12 10 3.7 3.1
PSLV 10 7 1.3 0.9
Unknown 34 19 5.5 3.0
(mostly Chinese)
c-1 1 1 0.2 0.2
TOTAL 727 385 223.8 - 93.8

(1) See text for assumptions.
(2) Based on assumed 75 percent (of advertised capacity) Shuttle load factor on shared flights.
(3) Subtotals and totals are rounded sums, not sums of rounded values,

(4) Indicates fraction of demand in a given category expected to go to STS.
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e A mix of launch vehicles was used for INTELSAT payloads,
reflecting that agency's tendency to utilize both launchers.

e Most U.S. domestic communications satellites were assigned
to Shuttle, but a portion were considered to be
Shuttle/Ariane, reflecting recent trends in competition.

e European foreign regional communications satellites were
assigned primarily to Ariane, and similar satellites for
other areas of the world were assigned a mixture of
"STS/Ariane", "STS or Ariane", and "Ariane/STS".

e A1l MPS payloads were assigned to Shuttle. However,it is
recognized that toward the end of the century, some MPS
activity may take place on ESA's Hermes and Columbus Space
Station module and be launched by Ariane 5. Since there
is a good deal of uncertainty about the scheduling of these
programs, their potential impact is not considered in this
issue of the OQUPM.

e Most Chinese, Japanese, and Indian payloads were assumed
to be launched by launch vehicles of their respective nations.

One special word of caution should be stated. The market segmentation
activity is better viewed in the aggregate than at the individual payload
level. In some cases, the assignment of payload "X" to market segment
"Y" was based on achieving a reasonable market balance rather than on
specific knowledge of that payload.

Tables 7 and 8 and Figure 4 provide a further breakdown of
Shuttle/Ariane competition. The first columns in Tables 7 and 8 indicate
the number of payloads (or equivalent Shuttles) which were assigned
to Shuttle, Ariane, or some combination of both (all other launch vehicles
are excluded). ‘"Assigned" payloads are those which were classed as
"STS" or "Ariane" only. The "potentially competitive" category includes
all payloads for which some STS-Ariane mix was indicated ("STS/Ariane",
"STS or Ariane", "Ariane/STS"). Nominal values for each vehicle were
computed by the expected-value procedure discussed earlier. All these



25

TABLE 7. ARIANE/STS COMPETITION--PAYLOADS

Payloads STS Potentially Ariane STS Ariane

Mission Categories Model  Included(1) Assigned(z) Competitive(3) Assigned(z) Nomina1(4) Nomina1(4)
International H 56 2 50 4 28.8 27.2
Communications L 33 2 27 4 17.0 16.0
t.S. Domestic H - 107 =~ - 61 . 42 4 90.0 17.0
Communications L 65 40 21 4 55.0 10.0
Foreign Regional H 123 15 76 32 47.0 76.0
Communications L 70 13 - 39 18 29.0 40.5
U.S. Geostationary H 7 7 0 .0 7.0 0.0
Earth Observations L 5 5 0 - 0 5.0 0.0
Foreign Geostationary H 14 0 4 10 1.0 13.0
Earth Observatjons L 9 0 3 6 0.8 8.3
U.S. Low Earth H 14 14 0o . 0 14.0 0.0
Orbit Observations L 10 10 0 0 10.0 0.0
Foreign Low Earth H 30 2 5 23 4.5 25.5
Orbit Observations L 16 0 4 12 2.0 14.0
Navigation H 33 6 0 27 6.0 27.0
Aids L 0 0 0 0 0.0 0.0
Foreign H 2 0 0 2 0.0 2.0
Planetary L 2 0 0 2 0.0 2.0
Scientific/Technical H 13 0 6 7 1.5 11.5
Development L 9 0 3 6 0.7 8.2
Materials Test/ H 166 166 0 0 166.0 0.0
Processing L 52 52 0 0 52.0 0.0
Multiservice Spacecraft/ H 11 6 5 0 9.7 1.3
Vehicles L 8 5 3 0 7.2 0.8
TOTALS H 576 279 188 109 375.5 200.0

L 279 127 100 52 179.2 99.8

(1) Does not include payloads assigned to ELVs other than Ariane.

(2) "Assigned" payloads assumed to have high probability of being captured by indicated vehicle for technical,
political, economic, or other reason.

(3) Contains all payloads included but not assigned. Includes only a portion of the payloads which are
capable of being flown on either vehicle.

{4) Based on allocating demand by proportion indicated in Table 6.
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TABLE 8. ARIANE/STS COMPETITION--EQUIVALENT SHUTTLE FLIGHTS(1)

Equ1¥a1ent sTS : A

Flight Potentially riane STS Ariane
Mission Categories Model Includedfz) Ass1gned(3) Competitive(4) Assigned(3) Nomina1(5) Nomina1(5)
International H 23.8 1.4 20.6 1.8 12.5 11.3
Communications L 13.3 1.4 10.1 1.8 6.7 6.6
U.S. Domestic H 36.8 20.2 15.6 1.0 30.9 5.9
Communications L 19.9 12.6 6.3 1.0 17.3 2.6
Foreign Regional H 36.3 3.8 22.6 9.9 12.6 23.7
Communications L 20.4 3.2 11.6 5.6 7.8 12.6
U.S. Geostationary H 1.6 1.6 0.0 0.0 1.6 0.0
Earth Observations L 1.0 1.0 0.0 0.0 1.0 0.0
Foreign Geostationary H 2.8 0.0 0.8 2.0 0.2 2.6
Earth Observations L 1.8 0.0 0.6 1.2 0.2 1.6
U.S. Low Earth Orbit H 3.7 3.7 0.0 0.0 3.7 .0.0
Observations L 2.2 2.2 0.0 0.0 2.2 0.0
Foreign Low Earth H 7.3 0.9 0.8 5.6 1.3 6.0
Orbit Observations L 3.7 0.0 0.7 3.0 0.4 3.3
Navigation H 3.0 1.2 0.0 1.8 1.2 .1.8
Aids L 0.0 0.0 0.0 0.0 0.0 0.0
Foreign H 1.1 0.0 0.0 1.1 0.0 1.1
Planetary L 1.1 0.0- 0.0 1.1 0.0 1.1
Scientific/Technical H 2.3 0.0 1.2 1.1 0.3 2.0
Development L 1.6 0.0 0.6 1.0 0.1 1.5
Materials/Test H 75.5 75.5 0.0 0.0 75.5 0.0
Processing - L 7.5 7.5 0.0 0.0 7.5 0.0
Multiservice Spacecraft/ H 2.4 0.9 1.5 0.0 2.0 0.4
Vehicles L 1.6 0.7 0.9 0.0 1.4 0.2
TOTALS H 196.6 109.2 63.1 24,3 141.8 54.8

L 74.1 28.6 30.8 14.7 44,6 29.5

(1) Based on assumed 75 percent (of advertised capacity) average Shuttle load factor on shared flights.
(2) Does not include payloads assigned to ELVs other than Ariane.

(3) “Assigned" payloads assumed to have high probability of being captured by indicated vehicle for
technical, political, economic, or other reasons.

(4) Contains all payloads included but not assigned. Includes only a portion of the payloads which are
capable of being flown on either vehicle.

(5) Based on allocating demand by proportions indicated in Table 6 in QUPM.
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values should be interpreted rather liberally. There is no guarantee
that Ariane will capture all payloads assigned to it, nor is there any
certainty that the predicted STS nominal share will be that actually
achieved. Rather, these data should be interpreted as general indicators
of likely market trends. Figure 4 shows the market sources, by mission
category, of all payloads likely to be flown on either the Shuttle or
Ariane.

Certain information contained in Tables 7 and 8 deserves
highlighting--virtually the entire competition between STS and Ariane
for payload launches will concentrate on communications satellites.
Table 7 shows that 168 of 188 potentialiy competitive payloads contained
in the High model are accounted for in the three categories of
communications satellites; in the Low mode]; 87 of 100. This is
89 percent and 87 percent of the market, respectively. On an equiva]enf
Shuttle flight basis (see Table 8), the percentages are 93 percent for
the High model and 91 percent for the Low model. So even though the
projected number of communications satellites was reduced substantially
from last year's model, they still compose the overwhelming majority
of the future payload launches expected to be the subject of competition
between STS and Ariane. “
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SHUTTLE MARKET DETAILS

Because this document is prepared primarily for Shuttle planning
purposes, some additional details on Shuttle demand are included here.

Tables 9 and 10 show estimated Shuttle demand. Optimistic,
nominal, and pessimistic forecasts are included in both the High and
Low models. The optimistic forecast is based on STS capturing all the
flights assigned to it, plus all those identified as being STS-Ariane
competitive. Expected-value results are indicated in the nominal case.
Pessimistic values assume that Shuttle will capture none of the
competitive market.* The optimistic and pessimistic cases thus represent
extreme conditions not likely to occur. They at least provide a rough
indication of the market swings which .could occur in a competitive
environment. ’

Tables 11 and 12 indicate the nominal STS demand by year and
mission category; Table 11 by payload, and Table 12 by equivalent Shuttle
flights. Nominal demand is based on the expected value approach. As
before, these tables should be viewed more as general indicators of
demand rather than as precise forecasts, especially in the later years
of the program.

*Thelability of Ariane to handle all the inferred demand is not considered
here.
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. TRANSPONDER TRENDS

Estimates are presented here of the theoretical number of
operating on-orbit transponders for each year of the time period covered
by this model. These estimates provide a basis for comparison with
forecasts of communications demand done by others. A convenient measure
of communications capabilities in space 1is the equivalent 36-MHz
transponder. While it is sometimes difficult to equate a given
communications requirement to 36-MHz transponders, estimates have been
made for all the communications satellites in the model. Data on
transponders have been grouped by bands: C, Ky, and Kz.* It is in
these bands that almost all of the standard communications traffic
(civilian telephony and data .transmission, TV and radio distribution)
will occur during the period covered by this model. In determining
the number of transponders on orbit over the time period of the model,
the first step was to tabulate data on satellites already in operation.
These satellites were assigned expected remaining lifetimes. Then,
for satellites in the model, the following assumptions were made: (1) the
satellites are launched on schedule (if a satellite launch has failed,
the transponders on that satellite are not counted), (2) they operate
as expected (i.e., no failures) and (3) they last for their predicted
design ]ifetimes, no longer/no shorter. From these data, the number
of active transponders on orbit is calculated.

Data on five different portions of the model are presented.
These are U.S. domestic, WARC Region 2 (primarily the Americas),
international communications (i.e., INTELSAT), foreign/regional, and
total world demand. These data are shown for both the High and Low
models in Figures 5 through 9. In each figure, a breakdown by transponder

*C-band is 6/4 GHz, K, is 14/11 GHz, and K3 is 30/20 GHz. This model
does not present data on transponders in other frequency bands for
other communications purposes such as 8/7 GHz for military communications
and 1.6/1.5 GHz for maritime.
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1Inc] udes only payloads contained in this model.

2Assumes all launches succeed, all transponders operate for full design life.



36

4000

HIGH MODEL

3500_. .......

30004+ ......... ... ......... .....

2500

....................................

2000 - .........

Number of Transponders

1000

uuuuu-unuu’uuu-u?

.........................

2000

LOW MODEL

1000

nuon-.i----u"'.’""""‘-,""'""g"""'n:cn
. . . e

195004 SRS SRS SOS: NSO SO

Number of Transponders

. l.tl'.”' M ; i . L
soo.. ",.u\" R % CIT LT T IS SO Rt PRt H B R T “‘““"vm --nn.!.'l.!.!.
H : H H . : -‘--II-..-’.-.-'-.--....... “.""lnunnu
n----‘.--.-.P-.-..h.-..:t-...:'.--';-.-'.- §
° ¥ L ¥ Ll 1 T 1 ¥ L 1 J L]

85 8 & 88 89 90 91 92 93 .

FIGURE 6. THEORETICAL INTERNATIONAL TRANSPONDERS ON ORBIT

1

2Assumes all launches succeed, all transponders operate for full design life.
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type is presented. These data provide insight into what communications
growth 1is represented by the two models. They have not been used for
feedback to the model to approximate any preconceived growth curves.
The rationale for this is that estimation of transponder demand curves
based upon raw communications needs is beyond the scope of this effort
and accepting any one projection over others is not justified. There
is a natural tendency to compare these data with other forecasts, but
that is appropriately left to the reader.

Figure 5, Theoretical Total World Transponders on Orbit,
indicates that this year's projection is consistently lower than the
-one containedl in the 1984 OUPM. For 1985 and 1986, the projections
are quite close to last year's, reflecting the fact that plans already
underway will likely not be revised in the near term. The gréwth rate
in 1987-89 is considerably smaller than that shown in last year's model;
this is primarily due to low growth rates experienced by INTELSAT and
U.S. domestic carriers and reflected in their Tlaunch plans for this
period. By 1989, the 1985 High model projections are about 30 percent
lower than shown in the 1984 model. From 1990 to 1997, the transponder
growth parallels that shown last year, but is moved about two years
to the right. In 1997 the shortfall has narrowed to about 15 percent.
During the last three years of the period, the 1985 OUPM High model
projects little more than replacement, resulting in an increasing gap
in projected number of transponders between the 1984 and 1985 models.
The Low model shows a steadily increasing divergence between the 1985
and 1984 projections, with the 1985 model showing approximately one-third
fewer transponders in 1997 than does the 1984 model. After about 1995,
the Low 1985 model shows .replacement only. The High model shows a growth
rate of about 10 percent during the overall period covered by the model,
while the Low model shows about 5 percent growth in numbers of
transponders. Factors contributing to the lower numbers contained in
this year's OUPM include (1) in the near term, a slackening of current
and projected growth rate of -international communications servi’ces,
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(2) about a two-year delay in an anticipated large increase in U.S.
domestic space communications capacity, and (3) the rapid emergence
of fiber optics as a formidable competitor on all high-traffic routes
in the medium and long term.

International transponders, shown in Figure 6, exhibit
significantly different behavior from that presented in the 1984 model.
The 1985 Low model shows international transponders reaching a total
of nearly 1000 by 1987, then maintaining supply at about this quantity
for the rest of the century. This contrasts with last year's Low model,
which reached about 1750 transponders in 1997 before leveling off. This
Low model projection is a result of massive amounts of fiber-optic
communications capacity (discussed elsewhere) that have been announced
for introduction to service in the 1988-90 time frame. In the High
model, it is assumed that the fiber-optic networks come on line more
gradually and that the space-segment providers of communications are
able to compete more vigorously either by exploiting niche-market
opportunities or by more competitive pricing strategies. The High-model
figures presented in Figure 6 show a growth rate of about 5'percent
in the 1986-2000 period; this growth still results in a
turn-of-fhe-century shortfall of about a thousand transponders compared
to projections of the 1984 OUPM. Another factor that may have to be
considered in future models (but was not, in this model) is the
possibility of the Soviet Intersputnik satellite system diverting a
significant portion of third-world traffic from entities considered
in the QUPM.

Figure 7, Theoretical U.S. Domestic Transponders on Orbit,
- shows a High model picture that is not changed much from the 1984 High
model. The major change is about a two-year delay, in the mid-term,
in addfng a large increase in capacity. Whereas the 1984 QUPM showed
this growth taking place between 1988 and 1991, the 1985 model shows
it happening in the 1989-93 period. From 1993 to the end of the century,
the 1984 and 1985 High models show virtually identical growth, resulting
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in about 3600 domestic transponders being the projection for the year
2000. The two-year lag in capacity in the late 1980s and early 1990s
can be attributed to delays by the FCC in considering the large number
of applications to provide both new and continuing services that were
filed before November 1983. As of the date of this publication, there
‘has been no FCC action on these applications, but such action is expected
in Summer, 1985. A contributing factor to the lag is an apparent lack
of demand for additional satellite capacity in the near term. The Low
model transponder curve in Figure 7 shows a much slower growth picture
. for U.S. domestic transponders. It shows an average growth of only
about 30 transponders per year for the 10-year period, 1987-96. It
also projects a total number of domestic transponders by the turn of
the century that is only about 40 percent of the number projected by
the High model. The Low model assumes that none of the new applicants
follow. through on their plans to launch satellites and that fiber optics
takes the lion's share of growth in point-to-point communications within
the U.S. market. Any growth in provision of U.S. domestic communications
satellite services is assumed to be in point-to-multipoint traffic.

The depiction of Region 2 transponders, given in Figure 8,
is about the same as in Figure 7 since U.S. domestic communications
make up 80-90 percent of the Region 2 total. This is true despite the
addition of domestic systems for Mexico and Brazil, and the addition
of a potential network for Agentina in the High model. Telesat Canada
has reduced its projected launches for the remainder of the century,
so U.S. domestic transponders still dominate the numbers for Region 2.

Figure 9 shows foreign and regional transponder projections
for the first time in an OUPM. The High model shows a relatively high
growth (about 9 percent annually) between 1985 and 1998, with a leveling
off after 1998 at about 1700 transponders. The Low model shows a more
modest growth rate of about 5 percent with a transponder count of about
1000 by the year 2000.
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MODEL OVERVIEW BY MISSION CATEGORY

The payload model is divided into twelve mission categories.
In this section, a discussion of each category presents rationale for
levels of activity, schedules, differences between High and Low models,
as well as changes from the 1984 model.

International Communications

Major changes from the 1984 OUPM are apparent in this category.
The 1984 High model included a total of 74 international communications
satellites; the 1985 High model, 59. The 1984 Low model showed 50
satellites; the 1985 Low model, 36. Most of the changes in these totals
are due to reductions in projections for INTELSAT in the period covered
by this OUPM. Several factors contribute to reduced projections for
INTELSAT: (1) proliferation of proposed international fiber-optic
communications networks, (2) lower current and projected growth of
communications traffic 1in portions of the INTELSAT network, and
(3) increased likelihood of competition from other projected satellite
networks. ’

Last year's OUPM mentioned the TAT-8 fiber-optic 1link for
the North Atlantic. Since then a TAT-9 cable has been proposed and
two additional entities have filed for permission to build fiber networks
on the same route; these are Tel-Optik, Ltd. and Submarine Light Cable
Co. (SLC), both with desired initial operating dates of 1989. The FCC
has recently approved both of these companies' applications for cable
landing rights. An industry analyst has said that, if all these plans
are effected, there will be six times more capacity available for the
North Atlantic route than current projections indicate will be needed
by 1995. In the Pacific basin, Japan is planning to lay a fiber-optic
cable between Hawaii and Japan to be operating by 1988, and AT&T and
21 other communications companies are planning a fiber-optic cable between
the U.S., Hawaii, and the western Pacific to be operational in 1989.

EH
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Other fiber-optic-cable systems for the Pacific region are being
discussed.

INTELSAT can also expect competition from other organizations
that have app]ied for authorization to supply satellite-based
communications capacity between Europe and North America, North America
and South America, and North America and Asia. It appears that the
FCC 1is close to granting approval to one or all of the applications
by Orion Satellite Corporation, Cygnus Satellite Corporation,
International Satellite, Inc., and RCA Americom for service across the
North Atlantic. Other intercontinental systems are not so far along
in the process, but approval of the domestic North Atlantic cdmpetitors
will probably provide impetus for entities desiring to supply satellite
communications in other regions.

The third development impacting this year's projections is
the fact that INTELSAT traffic growth is slowing down. From 1965 to
1980, international satellite communications grew at greater than a
15 percent annual rate, compounded. In 1984, use of INTELSAT circuits
in the Atlantic Ocean Region (where a 1large majority of its capacity
is located) grew by only 7 percent. Growth in other regions also did
not match earlier projections.

The result of the preceding factors has resu]ted.in a slower
growth scenario for INTELSAT in both High and Low models than was
presented last year. The remaining satellites of the INTELSAT V (and
V-A) series are already committed and will be launched by 1987 in both
models.

The 1984 Low model projected only five large INTELSAT VIs.
This year, both models show only five I-VIs, the ones that have already
been contracted for. These would be launched between 1986-90 in the
High model, and 1987-91 in the Low.

An INTELSAT VII series 1is projected for both models, with
fewer transponders than the I-VIs and weighing about 20 percent more
than the I-Vs. In the Low model, ten of these I-VIIs would be launched
between 1991-2000. These launches would reflect a gradual loss of
capacity for INTELSAT during the latter half of this decade. In the
High model, the I-VII series would consist of twelve satellites with



45

these beind launched 1990-95; an I-VIII series of eight satellites with
20 percent more capacity than the I-VIIs would be launched 1996-2000.
In the high scenario, the I-VIIs and I-VIIIs would present about a
6 percent annual market growth for INTELSAT.

In the High model, it is projected that one of the international
competitors can find a niche market in the Atlantic region and would
launch a three-satellite system in 1989-90 with slight growth and
replacement by the end of the century. The Low model shows the same
system, but with no growth. _

A satellite communications system for the Pacific basin is
shown, and is largely unchanged from last year's projection. It consists
of a two-satellite system in the High model, starting with 1989 and
1991 launches with replacement and growth by the end of the century.
In the Low model, the first satellite is launched in 1990; the second,
in 1993; no growth is projected, only rep]aceﬁent. A two-satellite,
inter-Americas system (PANAMSAT) is projected for 1991 in the High model;
in the Low model, this system does not get past the planning stage.

One more international system exists: INMARSAT. There has
been no change made from last year's model with the exception of
replacement satellites needed in CY 2000. Earlier this year, a team
led by British Aerospace Dynamics Group (BADG) was awarded a contract
by INMARSAT for three satellites with options for six more. The High
model assumes that these options are exercised and that the satellites
are launched 1988-91; replacements are shown starting in 1998. In the
Low model, a four-satellite system is projected with launches in 1989-92
and replacements starting in 1999.

U.S. Domestic Communications

Total numbers 'of U.S. Domestic communications satellites in
both the High and Low models of the 1985 QUPM show a dramatic decrease.
The High model goes from 163 to 111; the Low, from 97 to 69.
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These changes are a reflection of several developments of
the past year. Since the FCC has not yet acted on the majority of the
applications received in November 1983, a number of potential launches
have been postponed from the 1987-88 period to later years. In some
cases, this has meant that follow-on launches have slipped out of the
OUPM horizon. Because of STC abandoning the DBS area and the difficulty
of other groups in lining up firm financing, the number of projected
DBS satellites has been dropped from 16 to 8 in the High model and from
8 to none in the Low. The number of "market projection" satellites
~has been reduced from 15 to 8 in the High model and from 7 to 4 in the
Low, reflecting the belijef that a good bit of new applications needs
will be met by capacity that is included elsewhere in the model. Finally,
rapid strides are being made in fiber-optics technology along with a
speed-up in establishment of fiber-optics links, resulting in a general
Towering of growth rate in domestic satellite communications after the .
early 1990s. '

Several established U.S. commercial satellite systems for
domestic communications are currently in existence: they are WESTAR,

SATCOM, TELSTAR, SBS, and Hughes Galaxy. In 1984, the first two GTE
» Spacenet satellites were 1launched, as well as two Syncom satellites
that are leased by the U.S. Navy. In 1985 the GSTAR and Amersat systems
will be initiated with launch of their first satellites. Follow-on
and replacement satellites for these systems are projected for the period
covered by this QUPM. '

In addition to these systems that are already established
or in the process of becoming operational, there are a number of potential
systems that have applied to the FCC for authorization to build, launch,
and operate domestic satellite communications systems. These applications
are for three different types of service: (1) fixed satellite service
(FSS), (2) broadcast satellite service (BSS), and (3) mobile satellite
service (MSS). ‘ :
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The fixed satellite service refers to satellites operating
in C, K; and, eventually, Kz bands and providing telephone transmission,
data transmission, and distribution of network radio and television
programming to ‘subsidiaries and individual stations. A1l U.S. domestic
communications satellites currently in orbit operate in FSS. Over the
past several years, a number of potential new suppliers of communications
services in the FSS category have filed applications with the FCC.
Table 13 presents a 1list of these entities, shows their status with
the FCC, and lists the number of satellites included in this issue of
the OUPM for the period 1985-2000. The systems included in the High
model are viewed as having a reasonable chance of coming into existence,
based upon a high-growth scenario with fiber-optic competition
encountering unforeseen difficulties. In the Low model, a more
conservative view of growth in user demand and development of new markets
was taken, as well as adopting the view of major growth by fiber-optic
competitors, starting in the 1late 1980s. While a number of these
applicants had expressed a desire to commence operations in 1987, the
lack of positive action by the FCC to date makes it highly unlikely
that any of these applicants could have satellites in. orbit prior to
1989.

Examining Table 13 shows that the only actions the FCC has
taken on these applications have been negative ones; disapproval ‘of
the Rainbow, ABCI, and USSSI applications. In addition, in May 1985,
the FCC proposed that any applicant to launch a new system or add
satellites to an existing system meet two criteria:

(1) Unequivocally demonstrate that it can carry the financial

burden of buying, Tlaunching, and operating the system
for one year.

(2) Provide proof of customer commitments for 80 percent
of the capacity of the proposed system.
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TABLE 13. POTENTIAL NEW DOMESTIC SYSTEMS
IN THE 1989-1992 PERIOD

Number of Satellites(1)

System or User FCC Action High Model Low Model
Advanced Business Comm., Inc. Disapproved 0 0
Alascom (Aurora) Pending 2 0
Cablasat General Pending 0 0
Columbia Communications Pending 0 0
Digital Telesat Pending 0 0
Equatorial Communications Pending 2 0
Federal Express Pending 4 0
Ford Aerospace Satellite Pending 4 3

Services
Martin Marietta ' Pending 3 0
National Exchange Pending 2 0
Rainbow | Disapproved 0 0
U.S. Satellite Systems, Inc. Disapproved 0 0

(1) Includes follow-ons through 2000.

If this proposed rulemaking is adopted by the FCC, it will become much
more difficult for applicants to receive an operating license. Spot
checks carried out by the FCC over a period of at least three years
show 40-43 percent of U.S. domestic transponders are not in use at the
times of the checks.

There have been significant developments in the BSS area in
the past year. The company that was seen to be the front runner in
direct-broadcast satz1lites (DBS), Satellite Television Corporation
(STC), withdrew from this endeavor and is left with two nearly finished
spacecraft and two STS launch slots that are largely paid for. There
are a number of companies that have announced they are going to establish
U.S. domestic DBS systems. These companies are listed in Table 14
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along with their status with the FCC. In addition, both CBS and Vestern
Union applied for authority to build DBS systems, but withdrew their
applications before FCC action. STC is shown with two Taunches in the
High model since they have stated they will proceed with the Tlaunches
(at least the first one) while they try to sell the satellites.

TABLE 14. POTENTIAL U.S. DBS SYSTEMS

Number of Sate11ites(1)

System FCC Action High Model Low Model
Dominion Video Approved 4 0
Satellite Television Corp. Approved - 2 0
Advanced Communications Conditional Approval 0
Antares Satellite Corp. Filed 0
DBS Corp. Conditional Approval 0
Hughes Communications Conditional Approval 0
Galaxy

National Christian Conditional Approval 2 0
Network

National Exchange Conditional Approval 0

RCA Filed 0

Satellite Development Conditional Approval 0
Trust

Satellite Syndicated Conditional Approval 0
Systems

USSB Conditional Applr‘ova]_J 0

(1) Includes follow-ons through 2000.
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In addition to the STC satellites, which may or may not become part
of an operational DBS system, the high model shows two U.S. commercial
DBS systems consisting of two satellites each. One system is shown
coming into being in 1989-90; the other, in 1991-92. The Low model
is based on a scenario that assumes either (1) no demand for the DBS
medium with the concomitant result of no DBS satellite launches or (2) a
relatively minor market (primarily in outlying areas) that is served
by medium power transponders on FSS satellites.

In the area of mobile satellite services (MSS), the FCC accepted
applications from twelve companies in April 1985. These twelve are
listed in Table 15. Three of these applicants also filed requests to
offer RDS (radiodetermination satellite) services on the same satellite
as they would use to provide the MSS services. |

TABLE 15. U.S. MOBILE SATELLITE SYSTEM APPLICANTS

Global Land Mobile Satellite

Globesat Express

Hughes Communications Mobile Satellite
McCaw Space Technologies

MCCA American Satellite Service

Mobile Satellite Corp.

Mobile Satellite Services, Inc.

North American Mobile Satei]ite
Omninet

Satellite Mobile Telephone

Skylink

Wismer & Becket/Transit Communications
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It is expected that only a single applicant will be approved originally
to provide a two-satellite system to cover the U.S. and to operate in
conjunction with a Canadian MSAT system. The High model shows such
a two-satellite system with a first launch in 1989, while the Low model
projects a single-satellite system with a 1990 launch. Both High and
Low models show replacement launches after 10 years.

Foreign/Regional Communications

The category of Foreign/Regional Communications includes
satellites launched by single countries (private or government sponsored)
and also satellites sponsored by organizations established to provide
services to a regional group of countries (e.g., Eutelsat). Certain
satellites with broader international services (e.g. INMARSAT) or
sponsored by an organization whose .charter is to sell international
services (e.g., Cyprus) have been included in the International category.
The discussion of Foreign/Regional Communications satellites is grouped
into three areas: Europe, Asia/Africa/Pacific, and Latin America plus
Canada. A 1list of the new systems being proposed for each of these
regions is given in Table 16. The number of foreign and regional
satellites to be Tlaunched in the period covered by this OUPM have not
changed so dramatically as those for the international and U.S. domestic
sectors. Nevertheless, the total number of payload launches has fallen
from 170 to 141 in the High model and, from 98 to 86 in the Low. The
méjor contributors to these reductions were clarification of China's
future plans and provision of fewer satellites to currently unknown
entities. More detailed discussion of changes is provided in the
following paragraphs dea]ihg with the separate areas mentioned above.
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TABLE 16. POTENTIAL NEW FOREIGN/REGIONAL SYSTEMS
IN THE 1980s AND EARLY 1990s

System or User

Number of Sate]]ites(l)

Italsat (Italy)
0lympus (England)
TELE-X (Scandinavia)
NORDCOM (Scandinavia)
TDF (France)

TV-SAT (Germany)
GDL/SES (Luxembourg)
DFS/KOPERNIKUS (Germany)
UK DBS

Sarit (Italy)

DRS (ESA)

Yugoslavia

Romania

. F-Sat (France)
Videosat (France)
Luxsat (Luxembourg)
Helvesat (Switzerland
Mailstar (Sweden)

European Business System (Sweden)

European

High Model Low Model

3 2
2 2
1 1
4 2
4 2
4 3
4 -
4 2
.4 -
3 -
3 -

B S W
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TABLE 16. POTENTIAL NEW FOREIGN/REGIONAL SYSTEMS
IN THE 1980s AND EARLY 1990s (Continued)

Number of Satellites(1)
System or User High Model Low Model

Latin America/Canada

Morelos

SBTS

Argentina (Nahuel) .
Cuba , - -
Satcol - -
Carib-sat - -
Andes-Sat - -

w o ;m

Asia/Africa/Pacific

AMS (Israel)
Arabsat

Aussat

INS (Japan)

JSC (Japan)

China DBS

STW (China)

AFSAT

PAKSAT (Pakistan)
KOREASAT

Egypt - -
Nigeria - -
Arab DBS - -
Thaisat (Thailand) - -

- N = W O R NN =
[ T A T Y % TR o AT -

(1) Includes follow-ons through CY 2000.
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In WARC Region 2, the U.S. and Canada will be joined this
year by Mexico and Brazil in having domestic communications satellites
on orbit; Brazil with two SBTS satellites scheduled for launch on Ariane,
one this year and one next year, and Mexico with two Morelos satellites
to be Shuttle-launched in 1985 (in the Low model, one of these is shown
slipping to a 1986 launch). Both Mexico and Brazil are shown with
follow-on launches in the mid-1990s in both High and Low models. The
High model shows Argentina establishing a two-satellite domestic network
in 1990-91, while the Low model assumes Argentina will continue to procure
needed satellite communications services from Intelsat or from one of
its potential competitors. None of the other proposed national or
regional systems shown in Table 16 is inc1uded' in either the High or
Low models.

Predicted and current demand for .satellite communications
in Canada has decreased drastically from earlier projections with the
following consequences:

(1) The High model for 1985 projects 5 Telesat-Canada launches
as opposed to 10 contained in the 1984 High model.

(2) The equivalent figures for the Low model are 7 and 4.

(3) Telesat's Anik C-3, Tlaunched in April of this year is
planned to remain inactive in on-orbit storage for about
3 years before it is expected to be needed (it was launched
because it was more economical to be stored on orbit than
to be stored on the ground and launched during a period
of considerably higher costs for launch services).

Although there appears to be a good chance that Canada will proceed
with a mobile communications satellite (MSAT) to be coordinated with
the U.S. commercial Mobilsat program, there are indications that the
launch of such a satellite would be underwritten partially or totally
by NASA. This eventuality would class the launch of a possible Canadian
MSAT as a NASA launch and, thus, not qualified for inclusion in this
model.
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In 1985 several countries/organizations will join the 1list
of Asian and African countries that have already orbited test and
operational systems. Joining Indonesia, Japan, and China will be
Australia and the Arab Satellite Communications Organization. Table 16
lists not only Arabsat and Aussat, but also a number of other systems
being proposed, studied, or planned by Asian/African countries, groups
of countries, and commercial organizations. Arabsat and Aussat each
has two launches scheduled in 1985; it is interesting that there is
apparently enough demand for the services to be provided by the Aussat
- network that a third satellite in that series is already scheduled for
launch in 1986. In the High model, both Aussat and Arabsat are shown
with replacement satellites including growth; the Low model indicates
replacement, only. | ,

Among previously established entities in Asia, only Indonesia's
projected launches 1look much the same as last year. A Palapa launch -
(B-3) 1is scheduled for 1986; three replacements are scheduled for the
early 1990s in the High model, with only two in the Low model. This
model predicts that an operational STW system for China will not be
established so rapidly as predicted in the 1984 QUPM, with several
launches being removed from both High and Low models. During the past
year, China's near-term plans for DBS have become clearer with its issuing
an RFP for procurement Qf a two-satellite system, and reserving launch
space on both Ariane and STS. As a result, the numbers of DBS satellites
predicted for Mainland China during the remainder of the century have
been reduced by about' half in both High and Low models. Japan is shown
with follow-ons to both their BS and CS series of satellites. In
addition, the High model shows one of the recently formed Japanese-U.S.
commercial joint ventures launching a two-satellite network in the late
1980s, and replacing it in the late 1990s. In the Low model, a totally
domestic Japanese system is shown in the early 1990s. While fiber-optic
communication is not 1likely to affect the growth of communications
satellite systems in Indonesia and China in the near .future due to the
widespread geographic dispersibn of population in both of these countries,
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it could have a severe impact in Japan due to (1) the compact nature
of the Japanese nation and (2) the fact that Japan is a world leader
in fiber-optic devices and systems.

Among smaller Asian countries, Pakistan and Korea are shown,
in the High model, initiating domestic satellite communications networks
in the 1990s. An African-Mediterranean area satellite (AMS) proposed
by an Israeli consortium is also shown being launched in the early 1990s
in the High model only. Although Thailand has been expressing possible
interest in buying and launching one of the recovered and refurbished
HS-376 satellites, it could be considered to be included in the "market
model" projections for other entities that could launch systems in the
future.

Thé_ situation with respect to European area communications
satellites is largely unchanged from that presented in last year's OUPM.
The 1984 OUPM showed 57 satellites in the High model and 35 in the Low.
The 1985 version 1lists 59 in the High and 31 in the Low. Since the
totals are so close, only the relatively significant changes are
discussed.

ESA has proposed a data relay system (DRS) consisting of three
satellites to be used in relaying information from the ESA Space Station
module, Columbus, to Earth. ~ This system would be launched in the
mid-1990s in the High model, but is not contaiﬁed in the Low. Italy
is studying a three-satellite combined DBS-FSS system, called Sarit,
to be orbited over a 7-year period starting in 1989. This system also
is contained in the High model but not in the Low.

A series of follow-on satellites to the British military
Skynet IV system was proposed during the past year. This raised the
number of launches shown in the High model from four to eight, and in
the Low from four to six. Because Great Britain appears to be having
both commercial and political problems in establishing a DBS program,
the Unisat and Eiresat programs shown last‘ year have been collapsed
into a single "UK DBS" system with High model launches reduced from
6 to 4. Neither the 1984 or 1985 Low model envisions a DBS system
dedicated to the United Kingdom.
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The nine-satellite ECS system of EUTELSAT shown in the 1984
High model is reduced to six satellites in this year's issue, whereas
the Low model remains at six. An Olympus II satellite is now scheduled
in both High and Low models; last year, only the first 0lympus was shown
in both models.

The remainder of the satellite systems shown in the 1985 OUPM
in this category remain largely as shown in the 1984 version, with a
few launches being slipped a year or two, and an occasional satellite
being added or dropped. There has been a name change:  the German
"Postsat” of last year is now "DFS-Kopernikus". ,

As a matter of policy, the French amateur radio satellite
"Arsene" was dropped from the OUPM. These satellites are usually quite
small compared to most payloads contained in this model. In addition,
they have little commercial significance, since they are usually launched
at a minimal charge (or gratis). By including this type of satellite
in an overall count of payloads launched, an artificially high sum is
arrived at. There will be no more of them included in the OUPM.

One idea, recently broached by EUTELSAT, but not included
in this year's OUPM, is that of a Pan-European DBS system that would
be analagous to the ECS system in the FSS band. Since this proposed

‘plan is so new it has had no reported reaction yet, it was not factored
into this year's OUPM.

As is seen from Table 16, there are two newly proposed systems
(both Swedish) for which no satellites have been included in either
High or Low model. One is the low-Earth-orbit Mailstar message-relay
system, and the other is a proposed business data-transfer system.

U.S. Geostationary Earth Orbit (GEQ) Observations

. GOES (Geostationary Operational Environment Satellite) is
a system operated by NOAA which provides data to weather stations
throughout the entire U.S. The system undergoes periodic improvements
by installation of additional sensors and/or new improved sensors on
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the next series of satellites. The design life of the GOES spacecraft
is 7 years. In the High model, replacements are launched every 5 to
6 years to keep three active satellites on orbit with an in-orbit spare,
if possible. In the Low model, fewer launches are forecast under the
assumption that the replacement time is 7 to 8 years due to satellites
exceeding their design life. There are no significant changes from
the 1984 OUPM.

Foreign Geostationary Earth Orbit (GEO) Observations

To the Tprésent time only Europe and 'Japan have built and
launched satellites for observing the Earth from geosynchronous orbit.
Both Europe and Japan launched their ffrst such satellites for
meteorological purposes in 1977. The Japanese GMS-1 (Geostatic
Meteorological Satellite) launch was followed up with replacement launches
in 1981 and 1984. Future replacement launches are expected in 1989,
1994, and 1999 in the High model. The Low model projects that a 7-year
lifetime will be achieved for these follow-on satellites, resulting
in a need for only two additional launches by the end of the century.
An experimental satellite to test instruments for a more advanced version
of the GMS for the early 2000s is forecast for launch in the late 1990s
fn both High and Low models. Japan is also expected to launch a satellite
to geosynchronous orbit to be used for geo1ogica1 and othér resource
observations about 1990 in both models with a follow-on in about 7 years
in the High model, and an experimental satellite toward the end of the
century in the High Model. Japan is also projected to launch two
additional geostationary Earth observations satelites in both models
in the 1990s; marine observation is a possible use for these satellites.

The European EUMETSAT program is planning to launch a prototype
of a Meteosat Operational Program satellite in 1986, with launches of
a three-satellite network projected for 1987, 1988, and 1991.
Replacements are forecast for seven years after the original satellites
are launched. The Low model projects a two-satellite system launched
in 1987 and 1988 with follow-ons eight years later. It 1is expected
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that ESA will begin a geostationary Earth observations program in the
mid-1990s, and three satellites are projected in the High model, only
one in the Low. .

It is expected that China will become the third foreign entity
to Taunch geostationary Earth observations satellites. The High model
projects a single satellite in 1990, with replacements at 5-year
intervals; the Low model delays initial launch to 1991, again with a
5-year replacemeht schedule.

Five additional foreign geostationary Earth observation
satellites are included in the High model, and three in the Low model,
in antic%pation of other national entities initiating their own domestic
or regional systems.

The Low model scenario assumes that improvements in reliability
and lifetime will reduce the follow-on launch rate. In addition, part.
of the reduction in activity is attributed to budgetary constraints
which impact the initial R&D activities and force a stretchout of .
replacements for the operational meteorological satellite systems.

U.S. Low Earth Orbit (LEO) Observations

Payloads in this category generally operate in the altitude
range of 210 to 600 nmi and are usually sun-synchronous. The service
life of these satellites is generally short compared to communications
satellites. The short service life results from economic trade-offs
of the following parameters: (1) fuel required to maintain desired
orbit, (2) service lives of special instruments, (3) reliability of
system components, (4) total power requirements, and (5) obsolescence
due to significant improvement 1in sensors, on-board data processing,
and new techniques for reducing processed-data costs. A planned STS
operation which may change the design requirements of LEO payloads is
the retrieval of LEQ payloads for resupply. It is believed to be
premature to factor the impact of these planned operations into either
the High or Low models.
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Satellites in this category traditionally have been supported
by NASA. They provide valuable data for a large portion of the
population. The TIROS-N series of weather satellites has been transferred
to NOAA, and NASA's LANDSAT system is in transition to a commercial
operation. The High model shows the Tlaunch of the first commercial
LANDSAT occurring in 1988 with a two-satellite system being established
by 1991. Four replacement Tlaunches are also shown in the 1990s at
intervals that could provide some backup capability in case of premature
satellite failure. The Low model shows a first commercial LANDSAT launch
in 1989 with replacement launches occurring at five-year intervals.

The High model includes a postulated 1low-cost, short-life
series of LEQ satellites customized for géo]ogical investigations for
individual corporate users. This satellite series is not included in
- the Low model.

Foreign Low Earth Orbit (LEQ) Observations

To date, the U.S. LANDSAT program has been the only operational
LEQO Earth observations program. This monopoly will be broken when the
French SPOT-1 satellite is launched toward the end of 1985. A number
of other countries and ESA are also planning to launch LEQ satellites
during the remainder of the century for a variety of purposes.

The SPOT program is poised to take advantage of a two-year
gap in LANDSAT operations that could occur as a result of the prolonged
process of selecting a commercial operator to assume the U.S. Earth
observations program. A commercial marketing organization, SPOT-Image,
was formed in 1982 to market imagery and other products to be obtained
and enhanced from the SPOT satellites. The High model predicts. five
launches of SPQTs, while the Low model projects four. ESA proposes
a series of ERS (Earth Resources Satellite) spacecraft whose primary
missions will be observations of ice cover, oceans, and weather. The
High model shows four of these starting in 1989; the Low model, three,
beginning in 1990. Other European LEQ satellites such as an Advanced
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Land-1 for a 1995 launch are included in a generic "Operational LEQ"
category that contains two launches in the last half of the 1990s in
both High and Low models. The oft-discussed Franco-German military
reconnaissance satellite, SAMRO, is projected to have seven launches
in the High model, while it is absent from the Low model.

Japan is planning a series of Maritime Observation Satellites
(MOS) with seven launches shown in the High model and five in the Low,
starting in 1986. Both models show a Japanese experimental geodetic
payload being launched in 1986. In the 1990s, Japan has plans for a
series of Earth remote sensing (J-ERS) satellites that would be slanted
toward LANDSAT-type rather than 6cean-sensing applications. The High
model shows five of these satellites; the Low model, only three. In
all of these Japanese LEQ satellites, the first of the series is an
experimental, proof-of-concept satellite, with operational ones being
built and Taunched only after successful demonstration of the originals.

A series of Indian. remote sensing (IRS) satellites is shown
with a planned first launch on a Soviet ELV in 1986; five follow-on
launches, to be carried out with the Indian-developed PSLV starting
in 1988, are shown in the High model. The Low model projects only three
follow-on IRS launches by the end of the century. Two series of South .
American and Chinese LEO Earth-observation satellites are also anticipated
with the first Chinese launch occurring in 1986. The first South American
launch, possibly by Brazil (which has plans to develop its own launch
vehicle), is not expected until 1990 in the High model and 1991 in the
Low.

Thére are three other LEQ satellites shown in the High model,
but not in the Low. These are a two-satellite POPSAT (Precise Orbit
Prediction Satellite) being studied by ESA for 1992 and 1996 launches,
and the on-again, off-again TERS (Tropical Earth Resources Satellite)
being put forth as a joint venture of Indonesia and the Netherlands
with a projected 1996 launch in the High model. In addition, the High
model contains six and the Low model three satellites to account for
countries that might decide to get into the LEQ business, but have not
yet made their interest known.
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Navigation Aids

This category shows little change from the numbers that were
presented last year. The only change is the addition of a commercial
position-determining system in the High model. The only other satellites
are those of the NAVSTAR system being studied by ESA, and the U.S. Navy's
Transit satellites.

Since the Transit spacecraft have, historically, exceeded
their design lifetime of 4 years by large margins, their actual launches
have been fewer than scheduled. The U.S. Navy has decided to launch
the remainder of the Transits and maintain them in on-orbit storage
until needed. To this end, the S00S (Stacked Oscar On Scout)* Program
was initiated to enable two Transits to be Taunched by a single Scout.
The High model shows eight Transits being launched in the 1985-87 period,
in accordance with the Navy's planned schedule. The Low model contains
the same number of satellites, but assumes the S00S program 1is not
effected until 1988 and spreads the total program out until 1994. The
NAVSAT system currently being studied by ESA is similar to the DOD's
NAVSTAR project, but with simpler spacecraft. The High model assumes
that ESA adopts the program and deploys 27 spacecraft (including three
on-orbit spares) over a 5-year period beginning in 1990. The Low model
does not include a NAVSAT system.

The High model also contains a position-locating satellite
system being established in 1989-90, with replacement launches seven
years later. Four companies have applied to FCC to be considered for
launching satellites in the RDSS (Radio Determination Satellite System)
spectrum. They are (1) Geostar Corporation; (2) MCCA American
Radiodetermination Corp.; (3) McCaw Space Technologies, Inc.; and
(4) Omninet Corporation. Geostar has carried out ground tests of its
concept and has applied to FCC for permission to place an experimental

*Oscar is the Navy's name for Transit.
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payload aboard the GSTAR A-2 satellite to be orbited in 1986. The Low
model includes no such satellites under the assumptions that (1) orbital
tests prove unsuccessful, (2) there is no market for the service, or
(3) the function can be provided with auxiliary payloads included aboard
satellites operating in the fixed-satellite service.

Foreign Planetary

This category is little changed from the 1984 model. Foreign
~ planetary missions currently are being planned by two organizations:
ESA and Japan. ESA has firm plans for two missions,—Giotto (a Halley's
comet mission) and International Solar Polar, for the mid-1980s. With
their general interest in this area, additional missions could occur
in the 1990s, and one is included in both the High and Low models in
1998. The ISPM mission is not included in the mode! since it is a
cooperative mission with NASA providing the STS launch at no charge
to ESA. The Japanese also have specific plans for the future and are
likely to continue their program into the 1990s. The Japanese are
expected to use one of their national launchers for these missions.
The High model includes three additional planetary missions before the
turn of the century, while the Low model lists only one.

Scientific/Technical Development

There are few differences between the 1984 OUPM and this year's
issue in the S/TD category outside of four payloads added in the High
model and two in the Low because of the one-year change in the period
being covered.

' The majority of payloads in this category are sponscred by
ESA, Japan, and India. The High model projects that each of these
sponsors will have expanding scientific programs in the 1980s and will
maintain a high level of activity using automated payloads in addition
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to Spacelab. Only the automated payloads are included in this model.
ESA has a relatively constant budget for science missions (adjusted
for inflation), thus the overall ESA activity remains relatively constant
throughout the time period.

In the Low model, it is assumed that Spacelab will be the
focal point of the ESA activity, with less emphasis on automated payloads.
A trend toward cooperative missions may further reduce the number of
ESA scientific automated payloads.

In Japan, the Institute of Spate and Aeronautical Sciences
(ISAS) 1is responsible for carrying out the space-science program. As
the Japanese space-science’ program expands, it is projected that the
payloads will increase in mass and size, and will utilize the capabilities
of the N series launch vehicles rather than the smaller Mu vehicles.
The number of Japanese scientific satellites and the projected launch
schedule were derived from the proposed Japanese 15-year space prbgram
plan. The proposed program, which is considered ambitious, was reduced
slightly and used for the High model. The Low model reflects a greatly
reduced level of activity for the Japanese scientific programs.

India is planning an increasingly active program of scientific
space exploration. Since 1979, India has launched three of its Rohini
scientific satellites using its own SLV-3 launch vehicle. The High
model projects 15 additiona]AIndian S/TD satellite launches during the
16 years covered by the OQUPM. The majority of these launches would
use the Indian-developed ASLV (ready this year) and PSLV (to be
operational about 1988) expendable launch vehicles. The ASLVs would
be used to launch stretched versions of the Rohinis (SR0OSSs); the PSLV,
with more capability, is planned to be used for sun-synchronous launches
of payloads weighing up to about 1300 pounds. The Low model projects
a total of ten Indian S/TD Tlaunches, six of them being SROSS-type
pay]bads.
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A Chinese S/TD payload program is also postulated, with six
launches being contained in the High model and four in the Low.

Emerging scientific and technical development launch programs
are projected for both India and China. It is expected that payloads
developed under these programs will be launched on domestic Indian and
Chinese ELVs.

Materials Test and Processing

The materials processiﬁg mission category has the potential
of becoming one of the major segments of the overall model. However,
there are still a great number of uncertainties regarding the commercial
viability of materials processing in space (MPS). Consequently, there
is a large difference between the High and Low models.’

The availability of Space Station and the cost of doing business
both could be big factors in determining the economic feasibility of
MPS and how it is performed. Given the uncertainties associated with
Space Station today, it was decided that no attempt would be made to
differentiate between operations with and without Space Station.
LEASECRAFT/EURECA-type operations . therefore are assumed through the:
model, except for a few attached R&D payloads. The High and Low models -
appear to contain sufficient latitude to deal with a wide variety of
other possible outcomes.

The NASA Joint ‘Endeavor Agreement (JEA) program will Tlikely
be the beginning of many commercial operations. The initial JEA was
established with McDonnell Douglas Astronautics Company and Johnson
and Johnson (MDAC/JJd) for their Electrophoresis Operations in Space
(EOS) program. The MDAC/JJ EOS program began in 1976 and had its first
flight in the Shuttle mid-deck in 1982. Additional JEA flights have
been made and others are scheduled in the 1984-1986 time period. These
JEA flights, being non-reimbursable, are not shown in the model. The
EOS models for 1985 are identical to those of 1984. Flights to date
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are reported to have verified expected performance, and there are no
announced reasons to change the 1984 numbers. In the High model the
EOS program is shown as beginning commercial operations in the late
1980s and growing to full-scale operation in the 1990s. In the Low
model, however, the EQOS program is shown as being tried in the 1980s
and not being continued. A number of factors could cause this. They
include technical problems, economic viability, and development of a
less expensive ground-based system. In both the High and Low models,
it is assumed that a mix of shared and dedicated flights will be used
in conjunction with the use of factories aboard free-flying space
platforms that can rendezvous with the Orbiter to exchange processed
product for a resupply of raw materials. Fairchild (with Leasecraft),
RCA, and Ball Aerospace are proposing such platforms.

Although there are a large number of other products/processes
that have been considered- for materials processing in space, only a
few have been identified as having a chance at becoming commercial
ventures. These are production of Gallium Arsenide chips and Mercury
Cadmium Telluride detectors, an isoelectric-focusing-separation technique
which would complement EOS, and small-scale research programs in
metals/ceramics and protein crystals which would be used to better
understand ground processes. In the High model, all these possibilities
are included; while in the Low model only one is shown as being
commercially successful in competition with evolving terrestrial
technologies. Since pharmaceuticals appear to hold promise for producing
high value-added products through space processing, a number of
pilot-plant size payloads are shown in the Low model. In the High model
it has been assumed that sufficiently positive results are obtained
in early JEA-supported flights to move immediately to production-size
payloads in several cases; thus, no pilot plant payloads are shown on
a separate line in the High Model.

One additional generic MPS series involving relatively high
transportation demand is included in the High model. This demand could
represent the later entry of a competitor in the EOQS field or evolution
of a major new proddct through JEA activities by firms such as 3M.



67
In the foreign area, ESA's EURECA mission is included in both
models, as well as some generic materials processing, which could be

an outgrowth of German, French, or Japanese programs.

Multiservice Spacecraft/Vehicle

The first operational satellite to operate in a multiservice
mode was India's INSAT-1A, launched in 1982. This satellite, operating
in geostationary orbit, provided communications services, TV broadcasting,
- and meterological observations before its premature demise after less
than five months of service. INSAT 1-B was launched in August 1983,
and is functioning properly. The communications functions of this
satellite have been designed to be compatible with Indonesia's
second-generation communications satellite PALAPA-B. Thus, for the
communications task, INSAT can back up PALAPA. and vice versa. West
Germany's deployable Shuttle Pallet Satellite (SPAS) 1is included in
this category since it has the capability of accepting a variety of
different types of payloads.

In future issues of the OUPM, more payloads may be included
under this category. As an example, several of the applicants for-
authorization to build and launch satellites for mobile communications
included requésts to brovide position determination capability aboard
the same satellites or filed separately for RDSS satellites. As this
issue. becomes clearer, reassignment of such satellites may be made.
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APPENDIX A
DETAILED PAYLOAD MODELS

INTRODUCTION

- Detailed High and Low payload models are found in this appendix. Tables A-1A and A-1B present
the High model and Tables A-2A and A-2B present the Low model. In each case, the "A" tables contain schedule,
launch, and organizational data; while the "B" tables contain technical details of the payloads themselves.
Definitions of the symbols used are given in the "Key to Tables and Table Symbols".

In some cases, a single type of payload may be represented by multiple entries in the tables.
Typica] examples would include: : |

e A single series of payloads, some of which are committed to Shuttle and others committed to Ariane

o A series of payloads which transitions from one form of ownership to another during the forecast
period.

o A series of related payloads (e.g., MPS) which have a variety of launch weights.

Fairly detailed technical data are provided (in the "B" tables) on near-term payloads and others
that are well defined. Estimated values are frequently used for longer-term payloads.,



DESIGN LIFE: Design service life of the satellite system is shown in years. These data are needed to estimate
replacement schedules. '

LAUNCH SCHEDULE: Number in cb]umn is the quantity per calendar year, not the month in which a launch is
planned.

GROUND SPARE: Ground spares are not counted in any of the totals. The entry is included to provide
accountability for the total buy of flightworthy satellites. Launches of on-orbit spares are not
differentiated from the launches of active satellites.

PROGRAM STATUS: Program status is provided to assist the user in assessing the level of commitment to the
program and the certainty of the launch schedule. Frequently these data are missing due to data unavailability
and/or lack of clarity in categorizing the status. '

- Program approved

- Contracted

- Design/competition stage

- Expected follow-on

Already launched within the year of the OUPM
- Market forecast

- Option

- Proposed/planned

w v o =T - Mmoo >
]

- Being studied.



LAUNCHER STATUS:

A - Alternative

C - Captive (no choice)
F - Firm

P - Probable

U - Unknown

If a single launch vehicle is shown and is éssigned "F", "“C", or'"P", it is assumed that the vehicle will
get 100 percent of the market. Where two launch vehicles are shown, the nominal market split is assumed
to be 75/25 if one vehicle is listed as "P" and the other is listed as "A". Where both are "A", a 50/50
nominal split is assumed. This does not mean that the individual payload's flights will be split as indicated.
Rather, it is 5 rough guess of which way the market for paylbads of this type will be split. (In some cases,
a single type of payload may bé flown on more than one launcher.)

- TRAJECTORY: Payloads destined for Geostationary Orbit will not have a specific transfer orbit stated.
Sun-synchronous orbits may not have altitude and inclination specified. '

Key to Tables A-1B and A-2B

NOTE: The "B" tables contain a number of physical payload parameters: dimensions, weights, etc. These
parameters are not always readily available and frequently cannot be estimated with any degree of certainty.
A short dash -- or OPEN means data not available. A question mark indicates that data missing from this
report should be available from other sources.
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SPACECRAFT DESCRIPTION: Describes type of bus or spacecraft to be used.

EQUIVALENT 36-MHz TRANSPONDERS: For communications satellites, an estimated number of equiavalent 36-MHz
C, Ky, and Kz band transponders is shown.

SPACECRAFT WEIGHT: Weight, 1bs, of the spacecraft at the beginning of its operational life.

CONFIGURATION FOR STS LAUNCH: Appropriate data (below) are indicated.for those payloads where STS launch
parameters are known.

UPPER STAGE USED: Where perigee stages are used, indicates name or type to be used. A name followed by
a question mark is used to indicate approximate stage size, not the actual stage to be used.

LIFTOFF WEIGHT: Weight, 1bs, of the complete STS payload. Includes spacecraft, propulsion stages, cradles,
etc. ‘

LIFTOFF LENGTH: Length, ft, of the complete STS payload. Includes spacecraft, propulsion stage, cradles,
etc. -

MOUNTING: Indicates horizontal (H) or vertical (V) mounting in the STS.

STS CHARGE POLICY: STS transportation charge category.
0 - NASA payload - no reimbursement to NASA (may appear in the OUPM for some joint payloads)
1 - Transportation charges per 14 CFR 1214.1
2 - Transportation charges per 14 CFR 1214.2
3 - DOD payload
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OUTSIDE USERS PAYLOAD MODEL TABLES

HIGH MODEL
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TABLE A-tA HIGH MODEL

TRAJECTORY
wl : Suw 8,13, LAUNCH SCHEDULE 2w [Fgl——" DEC)
zs MISSION < SPONSOR Lo 24 |Gk 3
55 ny i g 2% 02| venicLe | & | = | APOGEE

> s g [a} oL lcn o < PERIGEE .
85 |86 [87 [a8 89|90 [91 [92 [93 [94 [o5 [96 [97 [98 |99 Joo [ToTAL o fa lincLinaTion
INTERNATIONAL COMMUNICATIONS

INTELSAT V, : L [asc Je [F
F-10 D | INTELSAT . Al 7] 1 GEOSYNCH
TRANSFER

INTELSAT V-A, c [asc E |F
F-11, F-12 D | INTELSAT Al 7] 2 2 GEOSYNCH
’ TRANSFER

INTELSAT V-A, C |AR-2 [K [F
F-13. F-14, F-15 D | INTELSAT Al 7 3 3 GEOSYNCH
TRANSFER

INTELSAT VI c [s1s E|F
F-1, F-2 D | INTELSAT Al 1o 1] 1 2 GEOSYNCH
TRANSFER

INTELSAT VI c [AR-4 [k [F
F-3 D | INTELSAT A |10 1 1 GEOSVYNCH
TRANSFER

INTELSAT VI c |sts [ [a
F-4. F-5 o | INTELSAT a0 1] 2 GEOSYNCH
; AR-4 |k |a | TRANSFER

' g

INTELSAT VI1 o |ar-4 [k |p
O | INTELSAT a0 2| tf 2] 1{1 7 GEOSYNCH
STS € | A | TRANSFER

INTELSAT VII o [sTs E |P
D | INTELSAT A |0 1] 2] 1] 5 GEOSYNCH
AR-4 |k {A | TRANSFER

INTELSAT VIII F |sTs E |A
D | INTELSAT alo 2} 1l 2t 1l2) s : GEOSYNCH
AR-4 |k | A | TRANSFER

OTHER INT. psts e |p
(ORION, CYGNUS, D | OTHER afto 1| 2 1 1| 2 7 GEOSYNCH
I1SI) AR-2 |k |A | TRANSFER

INMARSAT c |sts |e|[a
1, 2, 3 D | INMARSAT a0 1] 2 3 GEOSYNCH
ART K |a | TRANSFER

INMARSAT o] STS E A
4. 5, 6. o | INMARSAT A0 a| 3 6 GEOSYNCH
7. 8,9 ART Kk | A | TRANSFER

INMARSAT F/O F |sTs |E [A
0 | INMARSAT A |10 1] 2|3 6 GEOSYNCH
ART K |a | TRANSFER

=xB8CL-Y (3-83i ECT




TABLE A-1B. HIGH MODEL
2 CONFIGURATION
o EQUIVALENT FOR w
x b 36-MHZ SPACE- STS o

wd SPACECRAFT | SPACECRAFT < | vRansPONDERS | CRAFT LAUNCH 3

zg MISSION BUILDER OESCRIPTION N WEIGHT x5 NOTES

'} = © o

5 = (LBS) UPPER Q o
2 o BOL STAGE LIFTOFF JLIFTOFF| 2 | wa
g c | x|l «a PRM) WEIGHT |LENGTH| & |1
H USED (LBS) (FT) g
INTERNATIONAL COMMUNICATIONS
INTELSAT V, LAUNCHED
1 {Ff-10 FORD 3-AXIS | 40] 21 o] 2315 | Na - - | 3-22-85
NA NA '
INTELSAT V-A,
2 | F-11, F-12 . FORD 3-AXIS | 44] 21 o] 2395 | Na - -
' ‘ ) NA NA
INTELSAT V-A,
3 [F-13. F-14, F-15 FORD 3-AXIS | 44} 21 o] 2395 | Na - -
NA NA
INTELSAT VI

4 |F-t, F-2 HUGHES SPIN 62| 24| o| 4800 | INT. 35274 |27.9 | H 1
INTELSAT VI

5 | F-3 HUGHES SPIN 62 24| o] 4soo | INT. - -

NA NA
INTELSAT VI

6 | F-4, F-5 HUGHES SPIN 62} 24| o] 4800 INT. 35274 |27.9 | H 1
INTELSAT VII

7 UNK UNK 40| 40} o 3000 | UNK 25000 |[22.5 | H 1

(EST) (EST) | (EST)
INTELSAT VII )
8 UNK UNK 40| 40f of 3000 | UNK 25000 |22.5 | H 1
(EST) (EST) | (EST)
INTELSAT VIII .
g9 UNK UNK 48| 48] o 3500 | UNK 30000 |24.0 | H 1
] . (EST) | (EST)
OTHER INT.

10 | (ORION, CYGNUS, UNK UNK 22] o] -o|: 1300 | uNk 10000 | 8.5 | v 1
1S1) (EST) (EST) | (EST)
INMARSAT

1111, 2. 3 BADG EUROSTAR 3-AXIS of of o| teoo | unk 14550 |13.0 | Vv 1

’ (EST) (EST) | (EST)
INMARSAT

12| 4. 5. s, BADG EUROSTAR 3-AXIS of o o] 1e00 | unk 14550 [13.0 | Vv 1
7, 8, 9 (EST) (EST) | (EST)
INMARSAT F/O

13 UNK UNK o] o o]l 1600 ] unx 14550 | 13.0 | Vv 1

(EST) (EST) | (EST)

“A-10
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TABLE A-1A HIGH MODEL

['4 TRAJECTORY
yi Sy 2ul3y LAUNCH SCHEDULE 9y [Egl——— s
yd MISSION stl  sponsor  fzd|ow se 82 13
-5 Qi G g% lorlvemicte = | £ | APQGEE
z = a {0 (OR3P | PERIGEE
S 85 |86 [a7 [ae [so[a0 |91 ]a2 |93 [a4 [os [96 [97 Joa [og Joo JroTaL o t [incLiNATION
INTERNATIONAL COMMUNICATIONS
PASS PACIFIC AREA p [sts Je [a
1 D | SATELLITE A |10 1 1 2 . | ceosyncH
SYSTEM ART k |'a | rransFer
PASS F/O PACIFIC AREA F [sTs E [A
2 D | SATELLITE A {10 1]t 2 GEOSYNCH
‘ SYSTEM AR-4 |K | A | TRANSFER
! -
PANAMSAT P |sTs E |P
3 D | PAN AMERICAN a |10 2 2 GEOSYNCH
SATELLITE ar-4 |k |a [ TRANSFER
4 | totaL 3| 4|l 1| afs|7f{7|3]3]2]2]2]1]4[6|6] so
5
6
- A
1
7
8
9 i
10
1"
12

13

2

XBZL-1 13-4 E




_ TABLE A-1B. HIGH MODEL .
D > CONFIGURATION
. o VALENT FOR w
@ s EQ;’;_Mﬁg SPACE- STS g2,
wi | SPACECRAFT | ‘SPACECRAFT N TRANSPONDERS | CRAFT LAUNCH <0
s MISSION BUILDER DESCRIPTION 3 WEIGHT 5= NOTES
35 = LBs) UPPER 2 o
2
< o BOL STAGE LIFTOFF LIFTOFF| 2 | o
RS c | ko lca PKM) WEIGHT [LENGTH| = |
4 {LBS) (FT)
v USED g
INTERNATIONAL COMMUNICATIONS
PASS
UNK UNK 12| 12} o] 1800 | UNK 15000 [15.0 | v 1
(EST) (EST) | (EST)
PASS F/0O
UNK UNK 24| 24| o0f 3000 | UNK 25000 |22.5 | H 1
' ) . (EST) (EsT) | (esT)
PANAMSAT HS-393
HUGHES? CLASS SPIN 24/ 12| o] 1900 | INT 15000 {15.0 | Vv ]
(EST) (EST) {EST)
|
‘ =2-0-
MR
“rm
7o
o
UJ
B &=
< O
D
I
=Sl
10 : H
11
12
13

A-12
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TABLE A-1A HIGH MODEL

TRAJECTORY
W Bu Bul5., LAUNCH SCHEDULE 9w figb——" iDEG)
ge MISSION af| SPONSOR [<&f2t 5 57 NE
-3 2F i - fw €& locfvenicle| = | = | APOGEE
z s o |o R 2 el PERIGEE
o 85 |86 [a7 [aa [as |90 o1 |92 |o3 o4 |95 |96 [97 [oa oo [oo [TOTAL & [INCLINATION
U.S. DOMESTIC COMMUNICATIONS
WESTAR c [sts [e [F
6s D | WESTERN B |10 1 t GEOSYNCH
UNION TRANSFER
WESTAR P |STS E |P
-8 . D | WESTERN B |10 1 1 GEOSYNCH
, UNTON : ARI K | Ao | TRANSFER
WESTAR F/O : F |sTs |E |A
9. 10, 11, 12, 13 D | WESTERN B |10 2 1l | 1 5 GEOSYNCH
UNION ARI K | A | TRANSFER
WESTAR KU plsts e |p
A. B D | WESTERN B |10 1| 1 2 GEOSYNCH
UNION ARI K | A | TRANSFER
FORDSAT FORD AEROSPACE A |sts |E |P
1. 2 0 | sSATELLITE serv.|B | 10 1] 2 |1 GEOSYNCH
CORP . ' ARL K [A | TRANSFER
FORDSAT F/0 FORD AEROSPACE : F [sTs [E [P
D | SATELLITE SERV.|8B | 10 1] 2 GEOSYNCH
, ; CORP. TRANSFER
I ‘ '
AMERSATY ‘ AMERICAN c |sTs E|F
-A, -8B D | SATELLITE B 9 1 1 2 1 : GEOSYNCH
. COMPANY TRANSFER
AMERSAT F/0 ‘ AMERICAN FIsTs J|e |P
D | SATELLITE B |10 1R 1 3 GEOSYNCH
COMPANY TRANSFER
AMERSAT K AMERICAN P |sTs [E |P
D | SATELLITE B |10 1 1 GEOSYNCH
COMPANY TRANSFER-
MOBILSAT MOBILE SAT. p[sts |e{r
-1, -2 D | CORP., SKYLINK,!B 10 1 1 1 1 4 GEOSYNCH
ETC. TRANSFER
GSTAR; . L [ar-3 [k [F
A-1 : D | GTE SATELLITE B 10 1 1 GEOSYNCH
CORP (GSAT) TRANSFER
GSTAR C |AR-3 K |F
A-2 D | GTE SATELLITE B 10 1 . 1 GEOSYNCH
CORP (GSAT) TRANSFER
GSTAR c {sts |E |P
A-3 D | GTE SATELLITE B 10 1 1 1 GEOSYNCH
CORP (GSAT) AR-3 K | A | TRANSFER

XBCL=1 -3-8d1 £22




TABLE A-1B. HIGH MODEL
- CONFIGURATION
o FOR w
: 2| euae | pace. :
w g ' N TRANSPONDERS | CRAFT LAUNCH <5 .
go . MISSION SPACECRAFT SPACECRAFT N WEIGHT 3¢ NOTES
52 ’ BUILDER DESCRIPTION 5 (LBS) UPPER 5 103
z i o BOL STAGE LIFTOFF LIFTOFF| 2 |wa
: R c | lxa PRI WEIGHT [LENGTH| = |1
() USED (LBS) FT) g
U.S. DOMESTIC COMMUNICATIONS
WESTAR ‘
1 | ss HUGHES HS-3786 SPIN 24| o| o] 1450 pam-D 9962 | 8.2 | v 1
WESTAR
2 1-8 ) UNK UNK 24| o] o] 1450 | PaAmM-D 10032 | 8.2 | Vv 1 ]
' y QO
. - \-n "‘;’3
WESTAR F/0 w5
3-19., 10, 11, 12, 13 UNK UNK 24| o| o] 1450 | PaAmM-D 10032 | 8.2 | V 1 o 5
(EST) o]
WESTAR KU ek
4 |Aa. 8 UNK UNK ol 16| o] 2100 | pamM-D2 16000 {15.0 | V 1 Q) =3
(EST) Cooxn
N Emy
FORDSAT oty
g (1. 2 FORD 3-AXIS | 24| 24 o] 3too | UNK 17914 [16.5 | H 1 R
=5 &
FORDSAT F/0
6 FORD 3-AXIS | 24| 24] O] 3100 | UNK 17914 |16.5 | H 1
AMERSAT
7 |-a, -8B RCA 3-AXIS | 24| 12 o] 1487 | PAM-D 10068 | B.2 | V 1
AMERSAT F/0
8 UNK UNK 24| 121 o] 1467 | Pam-D ? 10068 | 8.2 | V 1
AMERSAT K
9 UNK UNK 24| 30| 38| 2200 | PaM-aA ? 16000 [15.0 | Vv 1
(EST)
MOBILSAT HS-376 »
10 -1, -2 UNK CLASS UNK o 271- o] 1300 | PpamM-D 10000 | 8.2 | V 1
(EST) (EST) | (EST)
GSTAR LAUNCHED
11 | A-1 RCA 3-AXIS ol 24| o] 147t NA - - | s5-7-85
NA NA
GSTAR
12 | A-2 RCA 3-AXIS ol 24| o] 1471 NA - -
NA NA
GSTAR
13 | A-3 RCA 3-AXIS ol 24 o] 1471 PAM-D2 13430 | 8.2 | Vv 1

A-14
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TABLE A-1A HIGH MODEL

TRAJECTORY
& S ME LAUNCH SCHEDULE 2w [yl — e
w = 0
z2 MISSION o SPONSOR  |<g|2t SE 2P NG {DEG)
5 38 [B5 | veware | £ | £ [7poem
(&) n 0
o 8s |86 {87 [aa |89 |90 |01 ]92 |93 |94 [os5 [96 [97 [aa Joo Joo [ToTAL . ? | & pincuivaTion
U.S. DOMESTIC COMMUNICATIONS
GSTAR F/0 sTs
1 GTE SATELLITE 10 1] 2 GEOSYNCH
CORP (GSAT) ART |k TRANSFER
SPACENET AR-3 | K
2 |-3 GTE SPACENET 8 GEOSYNCH
TRANSFER
SPACENET F/0 sTs |E
3 GTE SPACENET 10 2| 1 GEOSYNCH
ARY K TRANSFER
sBs SATELLITE ARI |k
4 |-s BUSINESS 10 GEOSYNCH
SYSTEMS TRANSFER
SBS SATELLITE sts e [P
5 |-s. -7. -8, -9 BUSINESS 10 1 1 GEOSYNCH
SYSTEMS ART |k | A | TRANSFER
SBS SATELLITE sTs |E [P
6 | -1o. -1 BUSINESS 10 GEOSYNCH
SYSTEMS ARI k | A | TRANSFER
GALAXY HUGHES 3920P |E |F
7 |-o COMMUNICATIONS ) GEOSYNCH
INC. TRANSFER
GALAXY F/0 HUGHESS : s1s  |E
8 COMMUNICATION ) 2 1 1 GEOSYNCH
INC. TRANSFER
GALAXY K HUGHES sTs €
g |-1. -2 COMMUNICATIONS 10 GEOSYNCH
INC. TRANSFER
GALAXY K F/0 HUGHES sts [e
10 COMMUNICATIONS 10 GEOSYNCH
INC. TRANSFER
GALAXY KA HUGHES sTs €
M- -2 COMMUNICATIONS 10 1 GEOSYNCH
INC. TRANSFER
LEASAT HUGHES sTs  |E
12 | (syncom 1v) COMMUNICATIONS 10 GEOSYNCH
-3 SERVICES, INC. TRANSFER
LEASAT HUGHES sTs |
13 | (sYncom 1v) COMMUNICATIONS 10 GEOSYNCH
-4, -5 SERVICES, INC. TRANSFER

ABCL-% 3-881 ECZ




TABLE A-18. HIGH MODEL
> CONFIGURATION
o EQUIVALENT FOR w
G " . 36-MHZ Sc*;{‘:\?‘i- LASUTNSCH g,
w SPONDE <0
zg MISSION SP;‘S'EL%RE:” 35?55.?3?3« N TRANSPONDERS | e GHT I3 NOTES
- P L]
5 2 (LBS) UPPER 9 o
z a BOL STAGE LIFTOFF |LIFTOFF 2 |wa
R c Lo lca PIM) WEIGHT [LENGTH]| £ |5
1LBS) FT)
« USED g
U.S. DOMESTIC COMMUNICATIONS
GSTAR F/0
1 UNK UNK o] o] 13s| 4500 | TOS? 35000 |30.0 | H 1
(EST) (EST) | (EST)
SPACENET
2 | -3 RCA 3-ax1s | 24| 12] o] 12860 | Na - -
NA NA
SPACENET F/0
3 UNK UNK ol of 139] 4s00 | TOS? 35000 |30.0 | H 1
(EST) (EST)
sSBS
4 ]-s HUGHES HS-376 SPIN ol 24] o] 1438 | NaA - -
NA NA
SBS .
5 |-8. -7, -8, -9 HUGHES HS-393 SPIN ol 24| of 2900 INTEGRAL 17000 [15.0 | H 1
(EST) (EST) | (EST)
SBS .
6 | -10. -11 HUGHES? ol 33] o] 3500 ] TOS? 20000 |20.0 | H 1
: (EST) (EST) | (EST)
GALAXY
7 1-0 HUGHES H5-3786 SPIN 24| o of 1174 ]| Na - -
NA NA
_ | caLaxy F/o ]
8 HUGHES HS-3937 SPIN 48] o o] 2900 INTEGRAL 17000 |15.0 | H 1
. (EST) (EST) | (EST)
GALAXY K
g [-t. -2 HUGHES HS-393 SPIN o| 23 0| 2900 | INTEGRAL 17107 |14.8 | H 1
(EST)
GALAXY K F/O . :
10 HUGHES HS-393 SPIN o|l: 321 o] 2900 INTEGRAL 17000 | 15.0 | H 1
(EST) (EST) | (EST)
GALAXY KA
111 -1, -2 HUGHES HS-393 SPIN ol o] 142 2300 INTEGRAL 17000 {15.0 | H 1
(EST) | (EST)
LEASAT LAUNCH
12 | (sYNcom 1v) HUGHES SYNCOM 1V SPIN ol o of 2s00 INTEGRAL 17260 {15.8 | H 1 FAILED
-3 4-12-85
LEASAT
13 | (sYncom 1v) HUGHES SYNCOM 1V SPIN of o] o] 2900 INTEGRAL 17260 | 15.8 | H 1
-4, -5

-A-16
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TABLE A-1A HIGH MODEL

g 5 Sulz LAUNCH SCHEDULE I
w Yuw =wi Z 2
zg MISSION &l SPONSOR |eg|2& 3% 5% N i
35 w s i Oa |5 wig APOGEE
e loc| vemere | £
F4 s @ o (U i IS PERIGEE
85 |a6 [87 |8 [sa]ao0]a1]o2]a3 |94 Jos |06 [97 Joa |sa Joo JToTAL & |incLinaTion
U.S. DOMESTIC COMMUNICATIONS
TELSTAR L [sTs E|F
1 |3-0 AT&T 10 GEOSYNCH
TRANSFER
TELSTAR STs E
2 |3 AT&T 10 1| 1 GEOSYNCH
F/0 TRANSFER
TELSTAR K ~ sTS E
3 AT&T 10 1] 1 GEOSYNCH
TRANSFER
SATCOM STS E
4 | -1 RCA 10 1| GEOSYNCH
AMERTCOM TRANSFER
SATCOM F/0 STs E
5 RCA 10 | 1 1 GEOSYNCH
AMERICOM AR-4 |k TRANSFER
SATCOM ST§ E
6 | K1. k2, k3 RCA 10 GEOSYNCH
AMERICOM TRANSFER
[ I
SATCOM K ol STS E
7 | Fro RCA 10 GEOSYNCH
AMERICOM TRANSFER
FLEETSATCOM A/C E
8 U.S. NAVY 5 GEOSYNCH
TRANSFER
FLTSATCOM F/0 STs E
9 U.S. NAVY 10 . 1 1 GEOSYNCH
TRANSFER
sTC SATELLITE STS E
10]-1. -2 TELEVISION 7 GEOSYNCH
CORP. TRANSFER
DOMINION DBS DOMINTON sTs E|p
1 VIDEO 10 1] GEDSYNCH
SATELLITE AR-4 [k |a | TRANSFER
DOMINION DBS F/O DOMINION STS E|P
12 VIDEO 10 GEOSYNCH
SATELLITE AR-4 |K |A | TRANSFER
OTHER DBS RCA. USSB, STS E |A
13 DBS. GALAXY, 10 1| 1 GEOSYNCH
ETC. ARY K | A | TRANSFER

XBCL- 1 13-83 ECT




TABLE A-18. HIGH MODEL
- CONFIGURATION
o EQUIVALENT FOR W
& < 36-MH2 S;:':C\igr- LASUTNSCH <5
w TRANSPONDER <0
z2 MISSION SP;‘&EL%'EQFT gggg:ﬁ,“r’?gl‘ N SPONDERS | Ve IGHT : z3 NOTES
4 o O
S5 2 Les) UPPER ) o
z @ BOL STAGE LIETOFF [LIFTOFF| 2 | &
< - el a o welGHT liencThl & |
& bste LBS) #n | 8
U.S. DOMESTIC COMMUNICATIONS
TELSTAR LAUNCHED
1 |3-o HUGHES HS-376 SPIN 24 o] o] 1438 | Pam-D 10100 | 8.2 v| 1| e-19-85
TELSTAR
2 | UNK UNK a0l o] o} 1700 | pam-b2 2 | 15000 |12.0| Vv | 1
F/0 | , (EST) (EST) | (EST)
-
TELSTAR K
3 UNK UNK ol 20 of 2200 | Pam-a 2 186000 |15.0 | v | 1
: (EST) (EST)
SATCOM
4 | -1 RCA ADV SATCOM |3-axis | 24| o] o] 1451 | pam-p 10002 | 9.2 ] v | 1
SATCOM F/0
5 RCA? ADV saTcom |[3-axis | 24| ol ol 1as0 | PaAM-D2 1sc00 |11.5 ) v | 1 oo
(EST) (esT) | (EsT) ;H
SATCOM RCA SATCOM )]
6 | K1. k2. k3 RCA? KU ° 3-AXIS ol 16] of 1481 | pam-D2 15900 |11.5 ] v | 1 Eg =
B E
SATCOM K RCA SATCOM O
7 | Fro RCA? Ku 3-AXIS ol 24 of 2300 | PAM-A 2 15000 |12.0 | v [ 1 S o
(EST) (EST) | (EST) S =
FLEETSATCOM :a =
TRW 3-AXIS ol ol o] 2200 na - ¥
8 (EST) NA NA =
FLTSATCOM F/0
9 UNK UNK o/l of ol 4500 | uUNKNOWN 35000 [30.0 | H | 1
(EST) (EST) | (EST)
sTC
10 -1. -2 RCA 3-AXIS ol 3| ol 1430 ] pam-o 10200 |10.7 | v | 1
DOMINION DBS
11 HUGHES HS-394 HYBRID ol e o] 3000 | INTEGRAL | 17000 [is.0 ]| B | 1
(EST) (EST) | (EST)
DOMINION DBS F/O0
12 UNK UNK ol 6 of 3000 ] scors 7 17000 {15.0 | v | 1
(EST) {EST) | (EST)
- | oTHER DBS :
13 HUGHES? UNK UNK ol e of 3000]| vos? 17000 | 15,0 | H | 1
(EST) (EST) | (EST)

A-18
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TABLE A-fA HIGH MODEL

TRAJECTORY
w 8 6.5 LAUNCH SCHEDULE gy fFql VT oEe)
o .
22 MISSION a%l . SPONSOR [¢g|zH 3% (8% w | 8
35 9 i - e [Oc]{veHicte | = | £ | APOGEE
z s e |o G lah @ | 2| PeERIGEE
o 8s |86 [87 [as [aa [s0 |91 [92]93 [94 a5 |06 [a7 |98 |99 [oo JToTAL o & [incuinaTion
U.S. DOMESTIC COMMUNICATIONS
OTHER NEW ' M |sTS E|P
KU-BAND USES o | var1OUS 8o : 1 1 2 GEOSYNCH
AR-4 |k | A | TRANSFER
OTHER NEW ) M |sTs Elpr
KA-BAND USES o | varRIOUS B| 8 1 1 1 1 4 GEOSYNCH
. TRANSFER
! -
MMSAT P |sTs EI|P
o | MARTIN-MARIETTAl B | 10 1] 1 1 3 GEOSYNCH
AR-4 |k | A | TRANSFER
FEDSAT P [sts E|p
D | FEDERAL EXPRESS| B | 10 1| 1 1] 1 4 GEOSYNCH
TRANSFER
SPOTNET K . P |sTs E |P
o | NATIONAL 8|10 1K 2 GEOSYNCH
EXCHANGE , AR-4 [K | A | TRANSFER
AURORA P |sTs E|P
-2, -3 o | aLascom, INc. |B | 10 1 1 2 GEOSYNCH
. TRANSFER
Ve o}
EQUASTAR T P |sts Elp
-, -2 D | EQUATORIAL B |10 1] 2 GEOSYNCH
comm. ., INC. : TRANSFER
TOTAL ol 8| 4| af 9| 7] 9l12| s} 6| 6] a| 2| s}io} o} 111
10
11
12
13

ABCL-t 11-84) EC2Z




TABLE A-1B. HIGH MODEL
> CONFIGURATION
. O EQUIVALENT FOR w
o < 36-MH2Z scr;ir;e{ LASUTNSCH ¥
w <€
go MISSION SPACECRAFT | SPACECRAFT N TRANSPONDERS | ot e NOTES
a5 BUILDER DESCRIPTION ! (LBs) UPPER o (%] 6
_ 2
z a BOL STAGE LIFTOFF JLIFTOFF z wua
< c e lka PRV WEIGHT |LENGTH| 2 |5
1P USED (LBS) (FT) 8
U.S. DOMESTIC COMMUNICATIONS
OTHER NEW
1 | kU-BAND USES UNK UNK ol 24| o] 2200 | pAmM-A ? 16000 [15.0 | . H 1
(EST) (EST) | (EST)
OTHER NEW
2 | kA-BAND USES UNK UNK ol o] 70{ 3000 | TOS? 16000 |15.0 | H 1
. (EST) | (EST) | (EST)
MMSAT
3 UNK UNK ol 84f o] 3000 | TOS ? 16000 | 15.0 | H 1
(EST) (EST) | (EST)
FEDSAT
4 UNK UNK ol 48] o| 2150 | PAM-A ? 15000 [15.0 | Vv 1
(EST) (EST) | (EST)
SPOTNET K
5 UNK UNK of 24] o] 1400 | PAmM-D 7 10000 | 8.5 | Vv 1
(EST) (esT) | (EST)
AURORA
6 | -2. -3 RCA? 3-AXIs | 36| o] o} 1600 | PAM-D2 14000 | 12.0 | V 1
(EST) (EST) | (EST)
EQUASTAR 00
7 |-1. -2 UNK UNK 24] o] o| 1400 | pamM-D 10000 | 9.0 [ v 1 St
(EST) (EST) | (EST) za
o M
8 O
A -
P SR 1R Y
e,
C .
9 1> 6
[
10 N <t
1
12
13

XBLZ-2 (3-8%) SFD
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TABLE A-1A HIGH MODEL

TRAJECTORY
wl 8. 2.5 LAUNCH SCHEDULE 2y [Fgl——" DEG)
zg MISSION 0 SPONSOR <Slnw 35k wl|3
=5 2 Wi &% 0| vericte | = | & | APOGEE

F3 s a lo [Tl A7) pr :5 PERIGEE
o 85 |ee |a7 |es |ao |90 |o1 [92]93 |94 |95 |96 |97 Joa [as [oo JTOTAL o % [incLinaTION
FOREIGN REGIONAL COMMUNICATIONS -
TELESAT L [sTs E|[F ]

-1 D | canapa | 7] 1 1 GEOSYNCH
(ANIK C-3) TRANSFER

TELESAT F |sTs E |A
-Jd, -L D | CANADA E |10 1 1 2 GEOSYNCH
(ANIK C-4, C-5) ARI kK | A | TRANSFER

TELESAT F [sTS E|A
-K, -N D | CANADA E| 10 1 1 2 GEOSYNCH
(ANIK D-3, D-4) ARI K |A | TRANSFER

ARABSAT ARAB SATELLITE L |[aR-3 |k [F
-A D | communicaTIONS [E | 7] 1 1 GEOSYNCH
ORGANIZATION TRANSFER

ARABSAT ARAB SATELLITE L |sTts E|F
-8 o | communicaTIons | | 7| 1 1| GEOSYNCH
ORGANIZATION TRANSFER

ARABSAT F/0 ARAB SATELLITE F [sTs E |A
D | commuNIcATIONS | E | 10 2 . 1 3 GEOSYNCH
ORGANIZATION ARI kK |A | TRANSFER

Ce g ‘

ITALSAT o P |AR-4 [k [P
(PRE-OPERATIONAL ) o | rTaLy p| s 1 1 GEOSYNCH
STS E |A | TRANSFER

ITALSAT P |ART K |Pp
(OPERATIONAL) D|1TALY o| s 1 1 2 GEOSYNCH
STS € |A | TRANSFER
SARIT P [AR-3 |K |P | GEOSYNCH
D | rTALy b0 1 1 1 3 TRANSFER

MORELOS c [srts E|F
-1, -2 p | mExICO E| 9] 2 2 GEOSYNCH
‘ TRANSFER

MORELOS F/O F [sTs E [P
o [ mexico el o 2 1 3 GEOSYNCH
AR-3 |k [A | TRANSFER

SBTS L |arR-3 [k [F
-1 o | BRAZIL e |10} 1 1 GEOSYNCH
. TRANSFER

SBTS , C |AR-3 |K [F
-2 o | BRAZIL E |10 1 1 GEOSYNCH
: TRANSFER

X3TL-) 13-4 EC.




TABLE A-1B. HIGH MODEL .
z , CONFIGURATION
= EQUIVALENT FOR w
& e 035_MHZ SPACE- STS 2,
w < CRAFT LAUNCH <5
z2 MISSION SPESESRATT | SEeSECRAFT N TRANSPONDERS | \WEiGHT z3 NOTES
a5 2 LBs) UPPER 9 1“0
z @ BOL STAGE LIFTOFF [UFTOFF| 2 lua
& e | lsa PR WEIGHT |LENGTH[ Z |t
o USED LBS) Latl I
FOREIGN REGIONAL COMMUNICATIONS
TELESAT LAUNCHED
1| -1 HUGHES HS-376 SPIN of 24| o| 1250 | pam-D ggoo | 8.2 | v ] 1| 4-12-85
(ANIK C-3)
TELESAT
2 |-v. L UNK UNK o] 24| o| t3s50 | Pam-p 10000 | 8.2 | v | 1
(ANIK C-4, C-5) (EST) : (EST) | (EST)
TELESAT
3 |-k, -N UNK UNK 24] of o| t13so | Pam-D 10000 | 8.2 | v | 1
{ANIK D-3, D-4) (EST) (EST) | (EST)
ARABSAT SPACEBUS LAUNCHED
4 |-a AERO 100 3-ax1s | 25| o] o] 1206 | Na -] -] 2-8-85
NA NA
ARABSAT SPACEBUS . . LAUNCHED
5 | -8 AERO 100 3-ax1s | 25| o] o] 1296 | PaM-D 10337 | 9.8 | v| 1| e-18-85
ARABSAT F/O
6 UNK UNK 23| 12 O} 1500 PAM-D ? 10500 | 10.5 v 1
(EST) (EST) | (EST)
ITALSAT
7 | (PRE-OPERATIONAL) SELENIA 3-AXIS of of s t700| Pam-D2 14746 [ 11.3 | v | 1
(EST) | ° (EST) [ (EST)
ITALSAT
8 | (oPERATIONAL) UNK 3-AXIS o] o] 1] 1750 | Pam-D2 15000 [11.5 ) v | 1
(EST) (EST) | (EST)
SARIT .
9 SELENIA? |OLYMPUS-27? | 3-AXIS o] 22| o] 2700 | Na -] -
(EST) NA NA
MORELOS -1
101-1. -2 HUGHES HS-376 SPIN 24| 12| r 0. 1465 | PAM-D 9974 | 8.2 | v | 1| LAUNCHED
6-17-85
MORELOS F/0
11 UNK UNK 24] 20| o] 1500 | PAM-D ? 10500 | 8.5 | v | 1
(EST) (EST) | (EST)
SBTS LAUNCHED
12 | -1 SPAR HS-376 SPIN 24] of o] 1450 | Na -] - | 2-8-88
(EST) NA NA
SBTS
13| -2 SPAR HS-376 SPIN 24| o] o] 1450 | NA -1 -
(EST) NA NA

A-22
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©-D

U
TABLE A-1A HIGH MODEL
TRAJECTORY
wl S M LAUNCH SCHEDULE 2w [Fgl— DEG)
Pt w
22 MISSION ns] SPONSOR [ggf2 3%15% w |8 —=t
—-+ D ‘_’_”_ . whw - xl |0y VEHICLE | ¥+ - APOGEE
z s o 10 [Chd 37 & | I | PERIGEE
o 85 |86 [87 [88 |8a |90 |91 |92]e3 |94 [os5 |96 [97 [aa {99 Joo JToTAL t [INcLINATION
FOREIGN REGIONAL COMMUNICATIONS
SBTS F/0 F [aRT [k [P
D | BRAZIL E |10 2 1 3 GEOSYNCH
STS E |A | TRANSFER
AUSSAT c |sTs E|F
-1, -2 D | AUSTRALIA el| 7| 2 2 GEOSYNCH
: TRANSFER
AUSSAT -3 C [AR-3 |K |F | GEOSYNCH
D | AUSTRALIA El 7 1 1 TRANSFER
AUSSAT F/0 F [sTs E (P
p | AusTRALIA e |10 2f 1 1 4 GEOSYNCH
| ARI kK | A | TRANSFER
PALAPA 8-3 c |s1s E|F
0 | INDONESIA E| 8 1 1 GEOSYNCH
TRANSFER
PALAPA F/0 F [sTs E|P
D | INDONESIA e |10 2f 3 GEOSYNCH
» ARI kK | A | TRANSFER
ECS T ' c |AR-3 |k |F
-3, -4 D | EUTELSAT el 7| 1| o 2 |1 GEOSYNCH
TRANSFER
ECS F/0 F | ART K [P
o | EUTELSAT e |10 1| 1 1 1 4 GEOSYNCH
STS € |a | TRANSFER
TELECOM 1 L |AR-3 |K |F
-B D | FRANCE el 7] 1 1 GEOSYNCH
TRANSFER
TELECOM 1 c [ar-3 |k [F
-c D | FRANCE e] 7 1 1L 1 GEOSYNCH
TRANSFER
TELECOM F/0 F | ARI K |p
D | FRANCE e |10 TRIE 3 GEOSYNCH
TRANSFER
OLYMPUS Cc |AR-3 [k [F
(FORMERLY L-SAT) p | Esa o] 7 1 1] GEOSYNCH
TRANSFER
OLYMPUS 1T F |AR-3 |K |F |GEOSYNCH
D | ESA p| 10 1 1 TRANSFER

XBCL-1 13-B41 EC2



TABLE A-1B. HIGH MODEL
> CONFIGURATION
o UIVALENT FOR w
« e E°36_M,§§ SPACE- STS 2y
W < CRAFT LAUNCH <0
zZ MISSION SPQ&EL%’;Q” g:;‘g:g}?g:l N TRANSPONDERS |\ e\ GHT x5 NOTES
25 2 LBS) UPPER o |Yo
2
z ) BOL STAGE LIFTOFF LIFTOFF| 2 |wa
g c w | ka PKM) WEIGHT ILENGTH} = a
n USED (Les) (FT) 2
FOREIGN REGIONAL COMMUNICATIONS
SBTS F/0
1 UNK UNK 24| 12 o| 1500 PAM-D ? 10200 8.5 v 1
. (EST) (EST) (EST)
AUSSAT
2 -1, -2 HUGHES HS-376 SPIN ol 1s o| 1430 PAM-D 10008 8.2 v 1
‘ -
AUSSAT -3
3 HUGHES HS-376 SPIN o] 19 o| 1430 NA - -
NA NA
AUSSAT F/0
4 HUGHES? UNK ol 286 o| ts00 PAM-D ? 10200 8.5 v 1
(EST) (EST) (EST)
PALAPA B-3
5 HUGHES HS-376 SPIN 24 o o[ 1437 PAM-D 9992 8.2 v 1
PALAPA F/O ]
6 UNK UNK 24| 12 o| tso00 PAM-D ? 10200 9.0 v 1
(EST) (EST) | (EST)
ECS
1 -3, -4 MESH 3-AXIS ol 12 o| ts500 NA - -
: NA NA
ECS F/0
8 UNK UNK ol 18 o| 2000 NA - -
(EST) NA NA
TELECOM 1 LAUNCHED
g9 -8 MATRA 3-AXIS o 6 o] 1430 NA - - 5-7-85
. NA NA
TELECOM 1 ’
101 -¢ MATRA 3-AXIS o] . 6 of 1430 NA - -
NA NA
TELECOM F/0
1 : UNK UNK 12| 12 ol 1500 PAM-D ? to200 | 10.0 v 1
i (EST) (EST) | (EST)
OLYMPUS
12 | (FORMERLY L-SAT) BADG 3-AXIS o 7 2| 2840 NA - -
: NA NA
OLYMPUS I1I v
13 UNK 3-AXIS of 12 6| 3000 NA - -
(EST) NA NA

A-24
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TABLE A-1A HIGH MODEL

o« TRAJECTORY
& Z o |= o, 2w LAUNCH INM1)
wi Ow FuwlG LAUNC zZW |a>
48 MISSION otl  sponsor  [edilw UNCH SCHEDULE e g L)
535 tél._ 5 - 28 o] venice | £ = [ APoceE
(] o b PERIGEE
o 85 |86 |87 |8 |89 [s0 [91]92 |93 84 [o5 |96 [97 |98 [99 Joo [ToTAL o | 5 JincuinaTion
FOREIGN REGIONAL COMMUNICATIONS
TELE-X c |ar-3 Jk |F
{PRECURSOR OF D | SWEDEN D{ 5 1 1 GEOSYNCH
NORDCOM) NORWAY y TRANSFER
NORDCOM SWEDEN, NORWAY 1 P ] ARI K |P .
D | FINLAND(ICELAND[D | 7 11 (R IR 4 GEOSYNCH
' DENMARK ) : STS E |A | TRANSFER
TDF c [ar-4 [k [F
-1, -2 D | FRANCE o| 7 t] 1 , 2 GEOSYNCH
TRANSFER
TOF F/0 F | ARI K |p :
D | FRANCE o|1to 1] 1 2 GEOSYNCH
. STS E {a | TRANSFER
TV-SAT - ¢ |ar-2 |k |¥F
{PRE-OPERATIONAL) D | W.GERMANY D 7 1 1 GEOSYNCH
TRANSFER
TV-SAT P | ARI K [P
(OPERATIONAL) D | W.GERMANY p| 7 1 1 1 3 GEOSYNCH
: TRANSFER
LT I
GDL | S P | AR kK |[p
i D|S.E.S. Fl 7 1|1 2 GEOSYNCH
(LUXEMBOURG) TRANSFER
GDL F/0 ' F |ARI K |p
o]|s.e.s. Flto o]t 2 GEOSYNCH
(LUXEMBOURG) . TRANSFER
DFS-KOPERNIKUS ¢ [ar-4 |k JP |
-1, -2 D | W.GERMANY D {10 1] 1 2 GEOSYNCH
TRANSFER
DFS-KOPERNIKUS F | ARI K [P
F/0 D | W.GERMANY o| 1o , 1|1 2 GEOSYNCH
: sTS E | A | TRANSFER
UK DBS UNISAT, P | ARI K |p
D | BRITSAT, Fl 7 1] 1 2 |1 GEOSYNCH
WESTSAT, ETC. STS E |A | TRANSFER
UK DBS F/0 UNISAT, F | ARI K |P
D | BRITSAT, Fl 7 1] 1 2 GEOSYNCH
WESTSAT, ETC. STS E | A | TRANSFER
NATO IV P {sTS E A
D | NATO M| 7 11 1] 4 GEOSYNCH
ARI K | A | TRANSFER

>4

xBTL-1 i3-34) E




TABLE A-1B.

HIGH MODEL

2 CONFIGURATION
o EQUIVALENT FOR w
'] - 36-MHZ SPACE- STS g >
w i SPACECRAFT | SPACECRAFT N TRANSPONDERS | CRAFT LAUNCH | <o
zg MISSION BOILOER SEeCRIPTION N WEIGHT IS NOTES
3 : ran
35 . = (LBS) UPPER 9 0
= @ BoL STaGE LIFTOFF LIFTOFF| 2 |wa
N P v | VEET SR |
USED 2
FOREIGN REGIONAL COMMUNICATIONS
TELE-X
1 | (PRECURSOR OF EUROSAT 3-AXIS of 4 o 2860 | na - -1 -
NORDCOM ) : NA NA
NORDCOM
2 . UNK 3-AXIS oo 6 o] 3200 TOS 7 22800 {20.0 | H | 1
: (EST)
. (%
TDF
3 |-1. -2 AERO 3-AXIS of 3 ol 2620 | na -l -
NA NA
TDF F/0
4 UNK 3-AXIS ol s] ol 2700 wNa -1 -
(EST) NA NA
TV-SAT
5 | (PRE-oPERATIONAL) AERO 3-AXIS of 3 o| 2620 | Na -l -
g NA NA
TV-SAT
6 | (oPERATIONAL) UNK 3-AKIS of s| of 2700 | na -] -
. (EST) NA NA
GDL
7 UNK UNK ol 2 ol 1800 | Na -1 -
(EST) NA NA
GDL F/0 W
8 UNK UNK of 4 o 1800 | Na -l - :
(EST) NA NA
DFS-KOPERNIKUS
g (-1. -2 M8B 3-AXIS ol 1e] 1f 1800 | Na -l -
(EST) NA NA
DFS-KOPERNIKUS
10 | Fs0 MBB? 3-AXIS ol 12| 24| 2400 | Na -
(EST) NA NA
UK DBS .
11 UNK 3-AKIS ol e o 1870 ]| Pam-D2 2 | 14584 [11.8 | V[ 1
UK DBS F/0
12 UNK 3-AXIS o[ 1of] ol 2000} Pam-p2 2 | 15000 |12.0] v | 1
(EST) (EST) | (EST)
NATO IV
13 UNK URK of o of 17s0| Pam-p2 ? | 14100 | 8.0 v | 1
(EST) (EST) (EST)

A-26
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TABLE A-1A HIGH MODEL

TRAJECTORY
wl S 2ulz LAUNCH SCHEDULE gy [Tg|—" At
P w
z2 MISSION »&| SPONSOR [tz|2E 3% 5% ) ) L
—+3 Q- i - |w o 2% loc] vemcte | = | £ | APOGEE
4 b a o (U] gm n : PERIGEE
o a5 [s6 [87 [a8 |89 [90 |91 {92 |93 |94 |95 |06 [97 |98 [09 [oo froTAL t |incLINATION
FOREIGN REGIONAL COMMUNICATIONS
BS 2B c [N-11 |7 |F
D | VAPAN B| s 1 1 GEOSYNCH
NASDA . TRANSFER
BS F/O F lu-1a |1 [P
D | vAPAN | 7 1 1 1] 1 4 GEOSYNCH
NASDA TRANSFER
cs A |H-1a [T [P
-3A, 3B D | UAPAN o| 7} t] 1 . 2 GEOSYNCH
NASDA TRANSFER
cs JAPAN MINISTRY P |H-11 |7 |P |GEOSYNCH
-4A, -48 D | OF POSTS & D {10 1 1 2 TRANSFER
TELECOM. ‘
Jcs JAPAN P | ARI K [a
-1, -2 O { COMMUNICATIONS F 10 1 1 2 GEOSYNCH
SATELLITE, INC. STS € | A | TRANSFER
JCS F/O0 JAPAN F |sTs E (A
D | COMMUNICATIONS | F | 10 1] 1 2 GEOSYNCH
SATELLITE, INC. AR1 K | A | TRANSFER
L i
STW F/0O o PEOPLE’S Pplcz-3 |s Ju
o | REPUBLIC ol 7 1 1 1 1 11 1 1] 9 GEOSYNCH
OF CHINA TRANSFER
CHINA DBS PEOPLE’S D [STS E |A
D | REPUBLIC o| 7 1] 1 1|1 1 5 . GEOSYNCH
OF CHINA ARI K |A | TRANSFER
SKYNET - c [sts E [F
4-A, 4-8, 4-C D | GREAT m| 7 1] 1] 3 GEOSYNCH
! BRITAIN TRANSFER
SKYNET F/0 : P |sTs E|p
D | GREAT M| 7 : i 2 1 1] 5 GEOSYNCH
. BRITAIN : TRANSFER
AFSAT S | STS E A
D | uaPT My 7 1 1 GEOSYNCH
ARI K |A | TRANSFER
PAKSAT DBS ’ P | ARI K |p
D | PAKISTAN oDl 7 1 1 2 | cEOSYNCH
STS E {A' | TRANSFER
KOREASAT s |sts* e [P
D | S.KOREA p{10 1 1 GEOSYNCH
ARI K | A | TRANSFER

XBCL-1 12-83) ECZ




TABLE A-1B. HIGH MODEL
2 CONFIGURATION
] FOR w
« ) s -E°§2X$t§"f SPACE- STS 0
wi SPACECRAFT | SPACECRAFT N TRANSPONDERS | CRAFT LAUNCH <0
Zs MISSION BUILDER DESCRIPTION 2 WEIGHT 53 NOTES
35 = (L8s} UPPER g o
< o 80L STAGE LIFTOFF |LIFTOFF z o
g ‘A e, WEIGHT |LENGTH[ Z [
= c | ru i LBS) €T | 3
FOREIGN REGIONAL COMMUNICATIONS
BS 28
1 TOSHIBA 3-AXIS of 2 o 770 | wna . -1 -
NA NA
8BS F/0
2 . UNK 3-AXIS of 4 o 1200 wNa -1 -
- (EST) NA NA
CS
3 | -3a, 38 MELCO SPIN of of 12| 1210 | Na - -
NA NA
cs
4 | -4a, -aB UNK UNK ol o ea] 4400 | Na -l -
(EST) NA NA
——
JCS Mg
5 |-1. -2 HUGHES HS-393 SPIN ol 32 of 2000 | INTEGRAL | 17000 [1S.0 | H | 1 5
(EST) (EST) | (EST) o L)
O =
JCS F/0 } =]
6 UNK UNK ol 321 o 2000 | TOS ? 17000 |15.0 | H | 1 A =
(EST) (EST) | (EST) O o
STW F/0 >
7 CHINA UNK 24f o] o] 1900 | Na S - rd
NA NA -]
=1
CHINA DBS
8 RCA? 3-AXIS oo 2 ol 1500 | pam-D2 13500 | 12.0 | v | 1
(EST) (EST) | (EST)
SKYNET
g | 4-A, 4-B, 4-C BADG 3-AXIS of o o 1750} Pam-D2 ? | 14100 | 8.0 | V| 1
(EST)
SKYNET F/O0 .
10 UNK UNK of o o] 17s0 | pam-02 2 | 14000} 8.0 | V| 1
(EST) (EST) | (EST)
AFSAT HS-376 .
11 . UNK CLASS UNK 24 ol o] 1350 ] Pam-D ? 10200 [10.8 | v | 1
(EST) (EST) | (EST)
PAKSAT DBS .
12 UNK UNK of 3| o] 1800 | Pam-p2 2 | 11200 |10.8 ] v | 1
(EST) (EST) | (EST)
KOREASAT
13 UNK UNK 24 of o] 1800 | Pam-p2 2| 11000 {10.8}) v | 1
(EST) (EST) | (EST)

A-28
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A-29

TABLE A-1A HIGH MODEL

TRAJECTORY
ol B 8.3, LAUNCH SCHEDULE P (OEG)
g2 MISSION atl sponsomr [s¥[2t ¢ (z2 NE
= 2 - |w % lor]|venicLe | = | £ | APOGEE
2 s a |O U] @ » o "f PERIGEE
o 85 |86 |87 |88 [sa]o0 91 |92 |93 |94 a5 [e6 [97 [958 [9s |oo JToTAL o t |ivcLinaTion
FOREIGN REGIONAL COMMUNICATIONS
NAHUEL P Is1s E | A |GEOSYNCH
-1, -2 D | ARGENTINA ol 10 1] 2 TRANSFER
' ARI K |A
NAHUEL F/0 P |sTs E |A |GEOSYNCH
D | ARGENTINA p|10 1 1 TRANSFER
ARI K {a
' =
DRS (DATA RELAY S | ART K |Pp
SAT.) -1, -2, -3 D | ESA E |10 1] 2 3 GEOSYNCH
TRANSFER
AMS P |sTs E |A | GEOSYNCH
D | 1srAEL o |10 1 1 TRANSFER
' ART K |a
PAM-D CLASS M [sTs E |A
FOREIGN COMM. o | var1ous o] 7 1 1 1 R 1 5 GEOSYNCH
SATS. . AR-3 K |A | TRANSFER
PAM-D2 CLASS M |AR-3 |K |P
FOREIGN COMM. o | various p| 7 1 1 1 1] 1] 6 GEOSYNCH
SATS : STS E |A | TRANSFER
‘o i
OLYMPUS CLASS ' | M |AR-4 |k [P
FOREIGN COMM. D | varIOUS ol 7 1 1 1 1 1 5 GEOSYNCH
SATS. STS E |A | TRANSFER
TOTAL 10|10] 6| 8| o] al12{10] 7| ali2]iolio] 8] 5| 7] 141
10
1
12
13

XxBCL-1 {3-841 ECT




TABLE A-1B. HIGH MODEL
- CONFIGURATION
o EQUIVALENT FOR w
« 5 036_,\,,},5 SPACE- STS Q.
w CRAFT LAUNCH 0
22 sracecnart | seaceenart | 8| TaNrotoens | GEiG,
g 2 (LBS) UPPER 2 |V
Z
2 S oL STAGE LIFTOFF |LIFTOFF| 2 wa
< PR WEIGHT |LENGTH| & |5
0 KU USED Les) FT) Q.
b3
FOREIGN REGIONA MUNICATIONS
NAHUEL
1 1-1., -2 UNK UNK 24 2400 | TOS? 16000 | 15.0
(EST) (EST) | (EST)
NAHUEL F/0 )
2 UNK UNK 36 2700 | TOS? 16000 | 15.0
. (EST) (EST) | (EST)
i . -
DRS (DATA RELAY
3 | sat.) -1, -2, -3 UNK UNK 12 1500 | Na
i (EST) NA NA
AMS
4 UNK UNK 24 1800 | pPam-p27 14000 | 11.0
(EST) (EST) | (EST)
PAM-D CLASS
5 | FOREIGN comm. VARIOUS UNK of. 1400 | PAM-D ? 10000 | 10.0
SATS. (EST) (EST) | (EST)
PAM-D2 CLASS Q0
6 | FOREIGN comM. UNK UNK 24 1900 | Pam-D2 ? | 15000 | 12.0 ™ 3
SATS (EST) (EST) | (EST) 50 '
OLYMPUS CLASS Ej <=
7 | FOREIGN comm. UNK UNK 12 2650 | TOS 7 20000 | 18.0 3 ;:
SATS. (EST) (eEsT) | (EST) :
ol
S5
8 e W
=< &
9
10 U N
11
12
13

A-30
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TABLE A-t1A HIGH MODEL

TRAJECTORY
w By M LAUNCH SCHEDULE 2w 7 o
—_ w
Lo MISSION 2% SPONSOR [e&[2t 3557 w |3 s
35 u E e fri cd loclveniclte | & | £ | APOGEE
z s a [a] 0 [T x©w I : PERIGEE
o 85 |86 [a7 [sa [s9 |90 [91]92]93]e4 |a5 |96 [97 [a8 |99 oo froTAL N % |incLiNaTION
U.S. GEOSTATIONARY EARTH OBSERVATIONS
GOES c [3o1a [E [P
-G, -H o | noaA cl| 7 2 2 GEQSYNCH
TRANSFER
GOES c [sTs E |p
-1, -J, K, o | NoAA cl| 7 1] 1 3 GEOSYNCH
TRANSFER
GOES 0 [sTs E [P
-L, -M D | NOAA cl 7 1] . 2 GEOSYNCH
‘ TRANSFER
GOES F/O F [sTs E [P |GEOSYNCH
p | Nnoaa c|o 1] 2 TRANSFER
TOTAL ol 2y of of 1} 1] o] 1|0l 1t} 1}o]o]o]| 1] 9

10

1"

12

13

XBCL-1 1382 EC




TABLE A-1B. HIGH MODEL
= CONFIGURATION
o FOR w
@ o EO;’;Y,QSNT SPACE- STS Q N
wi < CRAFT LAUNCH <40
Yo MISSION SPACECRAFT SPACECRAFT N TRANSPONDERS WEIGHT T2 NOTES
3§ BUILDER DESCRIPTION 3 ( o jos
= LBS) UPPER Q Qo
z a BOL STAGE LIFTOFF |LIFTOFF| 2 | wna
g w | xa PKM) WEIGHT [LENGTH| z |5
= c USED 1LBs) UALE I
U.S. GEOSTATIONARY EARTH OBSERVATIONS
GOES
1 -G, -H HUGHES SPIN o] 0 0 97Ss NA - -
NA NA
GOES
2 -1, -J, -K, FORD UNK [o] o) 0} 1200 PAM-D ? 9500 7.5 v 1
(EST) (EST) (EST)
GOES
3 -L, -M FORD UNK 0 o] ol 1200 PAM-D ? 9500 7.5 Y 1
{EST) (EST) {EST)
GOES F/0
4 UNK UNK [0} (o] [o} 1500 PAM-D27? 13500 9.5 ' 1
(EST) (EST) (EST)
5
6 ' ggl:
Sl E
- )
0%
7 Q%
A =
s I
]
8 P o
£ 1
b~~: woa
g @
10 i il
1" :
12 ' 8
&
13 i

A-32
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TABLE A-1A HIGH MODEL

x TRAJECTORY
wl - MEW LAUNCH SCHEDULE oufEgl " DEG)
Zs MISSION Ty SPONSOR =Slak 3<[6% wl3
=5 2r i - | €% [On|venicte [ = | £ | APOGEE

> s e |o . G lewn o | PERIGEE
; _ 85|86 |a7]ss |sa [0 ]o1[92]93 )04 |95 |96 Ja7 a8 Jag Joo JToTaL t |INCLINATION
FOREIGN GEOSTATIONARY EARTH OBSERVATIONS

METEOSAT P2/LASSO , - ¢ [arI kK [F
D | ESA o| 3 1 1 GEOSYNCH
TRANSFER
Mop ¢ [ARI K [F ‘
(METEOSAT OPS. D | EUMETSAT ol 7 1| 1 1 3 GEOSYNCH
PROGRAM)-1,-2,-3 _ TRANSFER

MOP F/0 . F | ARI K |p
D | EUMETSAT p| 7 1] 1 1 3 GEOSYNCH
TRANSFER

EXPERIMENTAL M | ARI K [p
EARTH o | Esa p| 3 1 1 1 3 GEOSYNCH
RESOURCES TRANSFER

GMS -4, -5, -6 ' P |H-IA T|P
D | vAPAN ol s 1 1 1 3 GEOSYNCH
NASDA TRANSFER

GMS-X P [H-1A [T |P.
D | vaPAN o} s 1 ' GEOSYNCH
1 NASDA TRANSFER

C o

OTHER SYNCH. | Mm|H-1a [T |P
SYSTEM D | uaPaN ol s 1 1 2 GEOSYNCH
NASDA TRANSFER

CHINA METSAT PEOPLE ‘S m [cz-3 |s [P
D | REPUBLIC p| s 1 1 1 3 GEOSYNCH
OF CHINA TRANSFER

OTHER SYNCH VARIOUS M | ART K |pP
SATELLITES D | FOREIGN o| o 1 1 1 1 4 GEOSYNCH
GOVERNMENTS STS E |A | TRANSFER

GEOS- 1 pIH-1a [T |Pp
D | yaPaN o| 7 1 1 GEOSYNCH
NASDA TRANSFER

GEOS-2 . ‘ p [H-11 [1 |ep
D | JAPAN p| 7 - 1 1 GEOSYNCH
NASDA TRANSFER

EOTS-1 S |H-TII TP
o | yaPAN o| 7 1 1 GEOSYNCH
NASDA TRANSFER

TOTAL : of 1| 1| 1} 1] 2y 1| 2]0]3]|3|1]a]2]2]2] 26

x8CL-1 3-8 EC2Z



TABLE A-18. HIGH MODEL

> CONFIGURATION
o EQUIVALENT FOR w
« - 36-MHZ SPACE- STS g>_
wi < CRAFT LAUNCH <0
z2 MISSION SPBASE%FEARFT g::&ff;’}’}g& N TRANSPONDERS | /e GHT s NOTES
-3 = Lss) UPPER ¢ |Ys
z o LIFTOFF |uIFTOFF] € | wa
2 X 8oL S(;.fmcf WEIGHT |LENGTH ':z; G
s c ] ku | Kka USED LBS) FT) 2
FOREIGN GEOSTATIONARY EARTH OBSERVATIONS
METEOSAT P2/LASSO :
AERO . SPIN 0 0 (o} 770 NA - -
NA NA
MOP
(METEOSAT OPS. AERO SPIN o] of o 770 | NA : - -
PROGRAM)-1,-2,-3 . NA NA
. -
MOP F/O
UNK UNK 0 o) 0] 1200 NA - -
’ (EST) NA NA
EXPERIMENTAL
EARTH UNK UNK ol of o 1800 | Na - -
RESOURCES (EST) NA NA
GMS -4, -5, -6
NEC? UNK ol of o 880 | Na - -
NA NA
GMS - X
UNK UNK (o} o] (o} 1800 NA - -
: (EST) NA NA o~
D .
OTHER SYNCH. ]
SYSTEM UNK UNK o] [o] (s} 1200 NA - - 'ﬁ@
(EST) NA NA o :
=
CHINA METSAT ] FoF
CHINA UNK of ol o] tsoo | NA - - o
(EST) NA NA "
C im
OTHER SYNCH )
SATELLITES UNK UNK (o} (s} (o] 1200 PAM-D 7 9800 9.8 v 1 o m
(EST) (EST) | (EST) =l e
ot {e
GEOS- 1
UNK UNK o] s O} o] 1210 NA - -
(EST) NA NA
GEOS-2
UNK - UNK o] o] 0] 2200 NA - -
(EST) NA NA
EOTS- 1 .
UNK UNK ofl of o] 2200 Na - -
(EST) NA NA

A-34
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TABLE A-1A HIGH MODEL
TRAJECTORY
5 5 Buls LAUNCH SCHEDULE 2y gl s
w = w V] DEG
£a MISSION 2%| SPONSOR [s&|zt 3% 5% w |8 il
~3 £+ e g5 [o5  vemcie | £ | 5 | LTO0K
2 V] 0 r
o 85 |86 |87 [sa |89 |90 [91]02 |93 |94 [95 |96 [o7 o8 [oo Joo JToTAL = “ | &5 |inctinaTion
U.S. LOW EARTH ORBIT OBSERVATIONS
ADVANCED TIROS-N c [aT-F [w [F [ae5
1 | Nnoaa-c NOAA 456
98.9
ADVANCED TIROS-N AT-F W 465
2 | NoAA-H, NOAA-T, NOAA il 456
NOAA-J. NOAA-D 98.9
ADV. TIROS -N sTs  |w 465
3 | noaa -k, -L, .NOAA 1 1] 456
-M, -N 98.9
ADV. TIROS F/O sTs  |w 465
4 NOAA SUN-SYNCH
COMMERCIAL sTS  |w
5 | LANDSAT EOSAT 1 1 VARIOUS
GEOLOGY CON -
6 | saTeLLiTe UNK 1 1 VARIOUS
i - ";
7 | TotaL 2| 1] 2| 2] 1
8
9
10 ;
11
12

13

2

XBCL-1 13- 848) €



TABLE A-1B. HIGH MODEL
> CONFIGURATION
o EQUIVALENT FOR w
& k 36-MHZ SPACE- STS g
Yo SPACECRAFT SPACECRAFT N TRANSPONDERS | CRAFT LAUNCH <0
iz MISSION BUILDER DESCRIPTION S WEIGHT orren s 153 NOTES
z @ BOL STAGE LIFTOFF [LIFTOFF| 2 | wa
< c e lwa 1PKM) WEIGHT |LENGTH| 2 |5
o USED Les) LA -
U.S. LOW EARTH ORBIT OBSERVATIONS
ADVANCED TIROS-N
1 | NoaA-G RCA 3-AXIS oo o o] 1600 | Na -1 -
NA NA
ADVANCED TIROS-N
2 | NoAA-H, NoAA-T, RCA 3-AXIS of of of 1600 | Na -1 -
NOAA-J, NOAA-D . NA NA
-
ADV. TIROS -N
3 NOAA -K, -L, UNK UNK (o] 0 0o} 2400 UNK 4000 | 10.0 H 2
-M, -N (EST) (EST) | (EST)
ADV. TIROS F/O
4 UNK UNK o, of of 3000 | uNk 4500 [ 10.0 | H | 1
(EST) (EST) | (EST)
COMMERCIAL
5 | LANDSAT RCA? 3-AXIS of o o] sooo | uwnk 7500 {10.0 | H ]| 1
(EST) (EST) | (EST)
GEOLOGY
6 SATELLITE UNK UNK o] o 0| 1000 NA - -
(EST) NA NA
1
e Xe@)
8 M3
n o
Q2
9 o
=¥
T3
10 | i o I
= ™
=
«f {f
11
12 :
! g
13 | ¢

A-36 -
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TABLE A-1A HIGH MODEL
TRAJECTORY
g 8 Sul3 LAUNCH SCHEDULE 2y fFgl— bear
w Yw = wlg Z 2
22 MISSION #&] SPONSOR [3e!2¥ 3%15% ) i
-3 2 ui - s €% o] vericle | £ | £ | APOGEE
2 3z R b 59 lzh & | <1 PeriGee
o 85 |86 |87 [sa |89 ]s0]a1]92]93 |94 Jos5 |a6 a7 |98 |99 Joo froTAL = % incLINATION
FOREIGN LOW EARTH ORBIT OBSERVATIONS
MOS c [n-11 J7 |JF |ses
1 |- JAPAN SUN SYNCH
(MARINE OBS.SAT) NASDA 99
mos H-IA [T 565
2 |-2. -3 JAPAN 1 SUN SYNCH
NASDA o9
MoS H-IT |7 565
3 | -4a. -a8, JAPAN SUN SYNCH
-5A, -5B NASDA 99
EGP H-TA [T 932
4 | (ExPERIMENTAL JAPAN CIRCULAR
GEODETIC PAYLOAD) NASDA
J-ERS H-1A [T 3s5
§ | -1 (EarTH JAPAN SUN SYNCH
REMOTE SENSING) NASDA
J-ERS H-II |T 355
6 | -2a. -28, -3a, JAPAN SUN SYNCH
-38 NASDA
LT A
RADARSAT L STS W 373
7 CANADA 1 POLAR
ERS AR-4 | K 465
g8 |-t (earTH ESA 1 SUN SYNCH
RESOURCES SAT)
ERS AR-4 |K 465
g |-2.-3.-4 ESA 1 SUN SYNCH
sPOT AR-2 [k 517
10 -1, -2 FRANCE 1 SUN SYNCH
98.7
SPOT F/0 AR-3 K 517
1 FRANCE 1 SUN SYNCH
98.7
OPERATIONAL EUROPEAN AR-3 [k
12 | Leo GOV T/ 1 VARIOUS
INDUSTRY
IRS -1A c-1 P 540
13 INDIA SUN SYNCF
ISRO

RBCL- 1 ¢)-841 €S2



TABLE A-1B. HIGH MODEL
= CONFIGURATION
o FOR w
3 5 E°§’;Y,(;,5§"T SPACE- STS g,
z TRANSPONDERS | CRAFT LAUNCH €2
zg MISSION SPACECRAFT SPACECRAFT N NSPONDERS | e 1 GHT 2 NOTES
52 BUILDER DESCRIPTION o (LBS) UPPER e |53
z o BOL STAGE LIFTOFF |LIFTOFF] 2 | wa
R ¢ e l«a PR WEIGHT [LENGTH] 2 |5
* USED wBs) LA I
FOREIGN LOW EARTH ORBIT OBSERVATIONS
MOS
1 1]-1 . NEC 3-AXIS of o] o teso| Na -1 -
(MARINE OBS.SAT) NA NA
MoS
2 |-2, -3 N UNK 3-AXIS of ol o| 2840 | Na -1 -
\ (EST) NA NA
MOoS
3 | -4a. -4B, UNK 3-AXIS of o o 4400 | Na -1 -
-SA, -58B (EST) NA NA
EGP
4 | (EXPERIMENTAL KAWASAKI NONE ofl of of 1485 | Na -l -
GEODETIC PAYLOAD) NA NA
J-ERS
5 | -1 (EARTH UNK 3-AXIS ol of of 3090 | Na -1 -
REMOTE SENSING) (EST) NA NA
J-ERS N -
6 | -2A. -2B, -3a, UNK 3-AXIS of of o 4400 | Na -1 - {g.o
-38 (EST) NA NA o E
RADARSAT OLYMPUS 05
7 UNK CLASS 3-AXIS ol o] o 4400 | uUNK 7000 |21.0 | H| 2 05X
(EST) (EST) | (EST) a p=
ERS ) g
8 | -! (EARTH DORNIER 3-AXIS of of of 4750 NaA -1 - g?
RESOURCES SAT) (EST) NA NA 2 6
= Fy
ERS 2 pr
g |-2,-3,-4 UNK 3-AXIS of of of 4750 | Na -] - !
' (EST) NA NA
SPOT
10| -1, -2 CNES 3-AXIS of o] of 4080 Na -1 -
NA NA
SPOT F/0
1 CNES? 3-AXIS O] O O 5000 | NA - -
{EST) NA NA
OPERATIONAL ~
12 | L0 UNK 3-AXIS of of o] s000 | NA -1 -
(EST) NA NA
IRS -1A
13 INDIAN 3-AXIS of o o 1980 | NA -1 -
. NA NA

A-38
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A-39

TABLE A-1A HIGH MODEL

8 5 Bulz LAUNCH SCHEDULE oy a1 i
£ MISSION @& SPONSOR |¢&[ZH 3% [z5% w | 8 s
35 i 0 - fw a& lor]venicLe | = | & | APOGEE
z s Jo fO o lcan & | £ | PERIGEE
o 85 |86 [57[as [89 |90 |91 [92 |93 [94 o5 [o6 |57 [os [9s [oo |7oTAL o % [incLinaTiON
FOREIGN LOW EARTH ORBIT OBSERVATIONS
IRS p [pstv |1 [P [s40
1 1]-2. -3 INDIA 1 SUN SYNCH
ISRO
IRS F/0 PSLV |1
2 INDIA 1 1 SUN SYNCH
ISRO
SAMRO REPLACEMENT AR-3 | K
3 | (MILITARY FRANCE/ 1|1 1] SUN SYNCH
RECON) GERMANY
TERS STS E 1043
4 | (TROPICAL EARTH NETH. / INDONESIA 1 EQUAT.
RESOURCES SAT.) ART K
POPSAT ARI K
5 | -1, -2 EsA 1 1 UNKNOWN
VARIOUS CHINESE PEOPLE’'S UNKN | S
6 | LEO mISSIONS REPUBLIC 1 1 1 VARIOUS
OF CHINA
SOUTH AMERICAN | STS w A
7 | Leo saTs VARIOUS 1 1 1 VARIOUS
ARI K
OTHER FOREIGN UNKN | -
g | Le0 VARIOUS 1 1 1 CIRCULAR
: SUN SYNCH
g | roraL 2{3|s|le|t|3]7|7
10
1
12
13

XBCL-1 13-84) EC2



TABLE A-1B8. HIGH MODEL
z CONFIGURATION
o EQUIVALENT FOR 3
& < 36-MHZ CRAFT LAUNGH %5
w RANSP 4o
ze MISSION SPACECRAFT | SPacECRAFT N TRANSPONDERS |\ e |GHT s NOTES
2 =2 wes) UPPER v 195
P-4 ] BOL STAGE LIFTOFF {LIFTOFF é wna
S c KU KA (PKM) WEIGHT JLENGTH g :;;
) USED (LBS) FT) g
FOREIGN LOW EARTH ORBIT OBSERVATIONS
IRS
1 1|-2. -3 UNK 3-AXIS of o o] 1980 | NaA -1 -
(EST) NA NA
IRS F/0
2 UNK 3-AXIS of o o] 1980 | wNa -1 -
(EST) NA NA
SAMRO REPLACEMENT
3 | (MILITARY UNK UNK of o] o 3200] Na -1 -
RECON) (EST) NA NA
TERS
4 | (TROPICAL EARTH UNK 3-AX1S of o] o] 1850 | UNK 3000 | 6.0 ] V 1
RESOURCES SAT.) (EST) (EsT) | (EST)
POPSAT
5 |-1. -2 UNK UNK of of o] 3400 | NA -1 -
(EST) NA NA
VARIOUS CHINESE
6 | LEO missIONS UNK UNK ol of of 1200 Na -1 -
(EST) NA NA
SOUTH AMERICAN
7 | Leo savs UNK UNK ol o of 2800 | uNnk 4000 | B.o| v | 1
(EST) (EST) | (EST) oo
OTHER FOREIGN Ll
g | LeO UNK UNK of o] ol 200| Na - - T 0)
(EST) NA NA 0
(el
T
9 Q0
[
)
. = ¥H
10 i pox QI
L. ¢
1
12 ik
5
13 g
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TABLE A-1A HIGH MODEL

TRAJECTORY
wi By ME LAUNCH SCHEDULE Y] —— i
pt w w
29 MISSION af| sponsor |a¥|ot SEze .
-5 g ui - jw ~ ek |on|vericte | = | &
z s a o v |zn wl|Z PERIGEE
o 8s [a6 |87 [a8 [89 [90 |91 {92 [93 [94 a5 |96 [97 [98 [9s [oo froTAL o t [incLinaTION
NAVIGATION AIDS
TRANSIT ¢ |scout [w | [eo0
F/0 D |u.s. Navy m| 4| 2] 2| 4 8 CIRCULAR
90
NAVSAT S | ARI K (e
o | ESA E |10 3|l e|l s| 6| s 27 -| 12-Hour
55
GEOSTAR P |STS E [P
0 | GEOSTAR B| 7 1] 2 1| 2 6 GEOSYNCH
CORP. TRANSFER

TOTAL 2y 2y 4] 0| 1] 5| 6] 6| 6| 6|]0] 1} 2]0|O0] O0f 4t

«113-84) E

xBCY




TABLE A-1B. HIGH MODEL
> CONFIGURATION
o EQUIVALENT FOR w
] E 36-MHZ SPACE- STS N
w CRAFT LAUNCH %5
z2 MISSION S AT | orac ek N TRANSPONDERS | e 1GHT I= NOTES
a - o (3]
3 2 {LBS) UPPER o ]
z @ BOL STace LIFTOFF [LIFTOFF| 2 | 0@
< c o lxa Afas WEIGHT [LencTH| & |15
& e (LBS) L
NAVIGATION AIDS
TRANSIT )
1 | Fso0 RCA 3-AXIS of o of 142 Na -1 -
NA NA
NAVSAT
2 UNK UNK ol o o] eoo| nNa -1 -
C (EST) NA . |Na
-
GEOSTAR
3 RCA? 3-AXIS of o] o]l 1400 | pam-p scoo | 8.5 v | 1
) (EST) (esT) | (EsT)
4
5
6
7
o0
g
-
8 o
& 5
A
9 Q
C 3
£
3
10 : i =
. o i
1 ‘
12 :
g
13 g
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TABLE A-1A HIGH MODEL

TRAJECTORY
g 8 2ulz LAUNCH SCHEDULE ) ] S—— e
w Yuw = wig r4 3
22 MISSION sl  SPONSOR feglpk 3L 18T w3 kel
=5 . 2 W |w o e lor]|vermcte| £ | £ | APOGEE
z s o 10 G En ol PERIGEE
o 85 |e6 |87 |88 |8 [90 |91 [92]93 |04 |95 |96 [97 |os Jas [oo [ToTAL % |incLiNaTION
FOREIGN PLANETARY
G10TTO AR-2 |K [F
1 ESA 1 ESCAPE
OTHER ESA AR-4 |K
2 | PLANETARY ESA 1 ESCAPE
PLANET-A M-35 |A
3 JAPAN 1 ESCAPE
1SAS
PLANET UNKN | T
4 |-8. -c JAPAN 1 2 ESCAPE
ISAS
MUSES -A M-35 | T
5 JAPAN 1 1 LUNAR
I15AS
OTHER UNKN | T
§ | JAPANESE JAPAN 1 1 ESCAPE
PLANETARY ISAS
OTHER ' UNKN | -
7 | Fore1GN VARIOUS 1 1 3 ESCAPE
PLANETARY
g | TotaL of 1] 2{ ol of 1]1 10
9
10 g
1"
12

13

XBTL-1 {1-84; EC2Z




TABLE A-1B. HIGH MODEL
2 CONFIGURATION
o EQUIVALENT FOR w
« c 36-MHZ SPACE- STS o
w W < TRANSPONDERS | CRAFT LAUNCH <5
go MISSION SPACECRAFT | SPACECRAFT N WEIGHT o NOTES
52 BUILDER DESCRIPTION 3 LBS) UPPER 2 192
2 o oL STAGE LIFTOFF |LIFTOFF| 2 | wd
< WEIGHT |JLENGTH z 'J,
% c | ku{ kA LBS) FT) §
FOREIGN PLANETARY
GIOTTO
11 BADG SPIN of o 1129 | NA
NA NA
OTHER ESA ;
2 | PLANETARY UNK UNK o o 2500 | NA
(EST) NA NA
PLANET-A
3 UNK UNK of o 310 | Na
NA NA
PLANET
g4 |-8. -c UNK UNK of o 1000 | NA
: (EST) NA NA
MUSES! -A
5 UNK UNK of o 300 | nNa
(EST) NA NA
OTHER : .
6 | JAPANESE UNK UNK of o 1000 | NA
PLANETARY (EST) NA NA
F e P
OTHER S
7 | FOREIGN UNK UNK o o 1500 | UNK o S
PLANETARY . (EST) NA NA oY
Q55
O
8 <
Q v
i
S
g G
=) =
i
10 :
11
12
13

A-44

XBLC-2 15-88) SFD




A-45

TABLE A-1A HIGH MODEL

x TRAJECTORY
wl Su CwlEw LAUNCH SCHEDULE Sy [Tg—— (DEG)
zZs MISSION 0t SPONSOR S 3168 w3
55 2 e w2 g o vememe | £ | £ 7 APOGEE

2 3 R I o leh % | < | rericee

o 8s |a6 [a7 [as |89 |90 ]91[92]93 94 |95 |96 {97 [aa [as Joo |ToTAL o & incLinaTion

SCIENTIFIC/TECHNICAL DEVELOPMENT
ATHOS c [ARI K [F
1 FRANCE 1 : GEOSYNCH
TRANSFER
HIPPARCOS ARI K
2 ESA g NEAR GEO
3
150 ARI | K 21,600
3 | (InFRARED soLar ESA 1 ~ 540
OBSERVATORY ) 5.0
OTHER EUROPEAN ESA ART E
4 |sc1 & 1D (SoHO, FRANCE , WGERMANY 1 1 VARIOUS
CLUSTER, ETC.) ITALY sts |«
ASTRO M-35 | A 300
5 | -c JAPAN 300
1SAS
EXOS M-35 | A 540
6 | -0 JAPAN 1 160
I1SAS 65
EXOS S M-35 [A
7 |Fr0 JAPAN 1 1 VARIOUS
ISAS
UVSAT M-35 | A
8 JAPAN 1 UNKNOWN
ISAS
MS-T5 M-35 | A
9 JAPAN ESCAPE
I1sAS
MS F/0 UNKN [a
10 JAPAN 1 1 1 ESCAPE
ISAS i
ETS H-1A [T
1M1V JAPAN GEOSYNCH
NASDA TRANSFER
ETS VI H-11 | T
12 JAPAN 1 GEOSYNCH
NASDA TRANSFER
OPEN-J N/H [T
13 JAPAN 2 UNKNOWN

ABCL-1 43-BM) €22



TABLE A-1B. HIGH MODEL
> CONFIGURATION
o EQUIVALENT FOR w
= ’ ps 36-MHZ SPACE- STS g5
w ! < P CRAFT LAUNCH <0
z2 { MISSION spgg&%’é““" g:sfg:ﬁ%gq N TRANSPONDERS |\ ol Gt I35 NOTES
a5 = (LBS) UPPER ¢ 1Y%
F4 @ 8oL STAGE LIFTOFF |LIFTOFF| 2 |wa
& c |l «a PEN) WEIGHT |LENGTH| £ [
o USED LBS} (FT) g
SCIENTIFIC/TECHNICAL DEVELOPMEN
ATHOS
1 SATCOM 3-AXIS 8] o 3] te3o | Na - -
NA NA
HIPPARCOS
2 MESH SPIN of of o] 1000} NA - -
i (EST) NA NA
-
1s0
3 | (INFRARED SOLAR UNK 3-AXIS of of of 3s00] Na - -
OBSERVATORY) (EST) NA NA
OTHER EUROPEAN OO0
4 | sc1 & TD (SOHO, UNK UNK of o] o] 4000 | unk 9000 | 9.8 | H 1 ol )
CLUSTER, ETC.) : (EST) (EST) | (EST) 6
ASTRO 6) =
5 | -c NEC UNK oo of o] 478 | Na - - 3 Lo
NA NA =
v ]
EXOS &
6 | -0 NEC UNK o ofl o] 2ses NA - - p IR
NA NA =
| 5
EXOS . )
7 | Fro NEC? UNK of o o 300]| Na - -
(EST) NA NA
UVSAT
8 UNK UNK of o o 400} NaA - -
(EST) NA NA
MS-T5 LAUNCHED
g9 UNK UNK of o o 300| NA - - 1-8-85
NA NA
MS F/0
10 UNK UNK o ol o] 300| NA - -
(EST) NA NA
ETS :
111V UNK 3-AXIS o/l of o] 1200 Na - -
NA NA
ETS VI
12 UNK 3-AXIS o] o] 20| 2000 | Na - -
: NA NA
OPEN-J
13 UNK UNK o o o] 1200 | Na - -
(EST) NA NA

A-46
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A-47

; TABLE A-1A HIGH MODEL
[ TRAJECTORY
wi Sy 2ulBuw LAUNCH SCHEDULE oy [igl—— |
g8 MISSION af| SPONSOR [ef|2t 5% (57 NE
=5 ¥ g a o vermce | = | £ [ APOGEE
z S a |o oY |Eea ol PERIGEE
S 85 |86 ]e7 [as [s9]00 |91 ]92]93 |04 [o5 |96 [97 |98 [99 Joo fToTAL o t |INcLINATION
SCIENTIFIC/TECHNICAL DEVELOPMENT
OTHER M-3S CLASS M-35 |A |u
1 | vapanese JAPAN 1 1 7 UNKNOWN
SCIENTIFIC
OTHER N/H-CLASS A N/H [T
2 | vapanese JAPAN 1 1 4 VARIOUS
SCIENTIFIC ISAS
1
VIKING ART K 9000
3 SWEDEN 1 500
98.7
ITALIAN ART K
4 | scientiFic ITALY 1 1 3 UNKNOWN
PROGRAM
SROSS ASLV |1
5 INDIA 1 4 VARIOUS
ISRO
SROSS F/0 ASLV |1
6 INDIA 1] 1 6 VARIOUS
1SRO
LT Iy
INDIAN T PsLv |1
7 | sun synew INDIA 1 1 SUN SYNCH
PROTOTYPE 1SRO
OTHER INDIAN PSLV |1
g |s/m INDIA 1 4 - VARIOUS
SPACECRAFT ISRO
CHINESE PEOPLE 'S UNKN S
g | s/ REPUBLIC 1 1 8 VARIOUS
SPACECRAFT OF CHINA
OTHER UNKN |-
10 | Fore1cn VARIOUS 1 4 VARIOUS
S/TD SPACECRAFT
11 | roraL 7] 5] 3 al 6] 4 686
12
13

XBCL-1 t3-84 E



TABLE A-18. HIGH MODEL
z CONFIGURATION
o FOR w
- z E°§’;§m§”‘ SPACE- STS 9
Yo SPACECRAFT | SPACECRAFT N TRANSPONDERS | CRAFT LAUNCH <8
Zs MISSION BUILDER DESCRIPTION o WEIGHT I3 NOTES
-5 2 (LBS) UPPER e |Yp
€ @ BOL STAGE LIFTOFF [LIFTOFF] 2 |0 &
< n Ao WEIGHT |LENGTH| £ |H
n c KU USED (LBS) (FT} g
SCIENTIFIC/TECHNICAL DEVELOPMENT
OTHER M-3S5 CLASS :
1 JAPANESE UNK UNK 0 o o) 400 NA - -
SCIENTIFIC (EST) NA NA
OTHER N/H-CLASS
2 | yAPANESE . UNK UNK ol o o 1200] na -1 -
SCIENTIFIC ‘ ) (EST) NA NA
VIKING
3 SAAB SPIN ol ol o 1200 wNa -1 -
(EST) NA NA
ITALIAN
4 | SCIENTIFIC UNK UNK o] o of s8oo| Na -1 -
PROGRAM (EST) NA NA
SROSS
5 ISRO UNK of of of 330 Na -1 -
{EST) NA NA
SROSS F/0
6 ISRO UNK of ol of 330| wNa -1 -
) (EST) NA NA
INDIAN
7 | sun svyncH ISRO UNK of o o] 1320] na -1 -
PROTOTYPE NA NA o0
. . e
OTHER INDIAN —
8 | s/ ISRO UNK of of of 1300 Na -1 - ;g 22
SPACECRAFT (EST) NA NA o) :Z;
CHINESE SR
g | s/To CHINA UNK ol o o] 2000] Na -] - O T
SPACECRAFT (EST) NA NA C »
M . Y
OTHER =
10 | Fore1oN UNK UNK ol o ol 2000 wNa -1 - - oo
S/TD SPACECRAFT (EST) NA NA < I
11
12
13

XBLC-2 (5-8%) SFO
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TABLE A-1A HIGH MODEL

« TRAJECTORY
wis Sy culdw LAUNCH SCHEDULE ] E——— IDEG)
5 MISSION ad| SPONSOR [¢¥[2t 3% (5% ME
=35 D i - |w - 2% lod  venice | £ | = [ APOGEE

2 s e’ [a [Chdl 2% & | PERIGEE
85 |86 |87 [aa [so [a0]a1[92 |03 [94 [o5 [s6 [97 |08 [ae oo |ToTAL t» [incLinaTiON
MATERIALS TEST/PROCESSING .
EURECA STS E [c
1 |- ESA 1 SHUTTLE
ORBIT
EURECA STS E
2 | RETRIEVAL ESA 1 SHUTTLE
-1 ORBIT
t
EURECA F/O STS E
3 ESA 1 1 4 SHUTTLE
ORBIT
EURECA F/0 STS E
4 | reTRIEVAL ESA 1 1 a SHUTTLE
ORBIT
GALLIUM ARSENIDE PRIVATE STS E
5 | TEST/PRODUCTION MFG IRIRIEIRE R 1 SHUTTLE
(MRA?) ORBIT
HG-CD- TE PRIVATE STS E
6 | TEsT MFG 1 SHUTTLE
(MONEYWELL?) ORBIT
L N
HG-CD- TE T PRIVATE STS E
7 | PRODUCTION MF G IRIEIRIRIE 10 SHUTTLE
(HONEYWELL?) ORBIT
ISO-ELECTRIC STsS E
8 | Focusing (IEF) PRIVATE 1 2 SHUTTLE
SEPARATION TESTS MFG ORBIT
1EF STS E
9 | PrRobUCTION PRIVATE 1 1] 1] 2] 2] 2 19 SHUTTLE
MFG ORBIT
MATERIALS PRIVATE STS E
10 | RESEARCH MFG 1 IRIRIE 12 SHUTTLE
(DEERE?) ORBIT
FOREIGN STS E
11 | maTERIALS VARIOUS 1} 1] 2] 1] 2] 2] 2 24 SHUTTLE
RESEARCH ORBIT
E0S STS E
12 MDAC/J&Y 2 SHUTTLE
ORBIT
EOS STS E
13 MDAC/J&J 1 SHUTTLE
ORBIT

XBCL-1 (3-541 €.



HIGH MODEL

TABLE A-18B.
2 CONFIGURATION
o A FOR w
© = iz T | sace- sTS Q.
w CRAFT LAUNCH <40
z2 MISSION SPACECRAFT R N TRANSPONDERS | e {GHT 1= NOTES
S5 ] LBS) UPPER ¢ |YB
z m BOL STAGE LIFTOFF {LIFTOFF .5_ no
g ¢ x| ka PEM) WEIGHT [LENGTH| 2 [H
n USED {LBS) {FT) g
MATERIALS TEST/PROCESSING
EURECA
1 |- mMBB 3-AXIS of of o] 77te | Na 7716 | 7.8 | H | 2
EURECA
2 | RETRIEVAL MBB 3-AXIS ol o] of 7716 | NaA 7716 | 7.5 | H| 2
-1 i .
EURECA F/0
3 MBB 3-AXIS o/ o]l o] 7700 | Na 7700 | 7.5 | H]| 2
(EST) (EST) | (EST)
EURECA F/0
4 | RETRIEVAL MBB 3-AXIS of of o] 7700 ] Na 7700 | 7.5 | H | 2
(EST) (EST) | (EST)
. | cALLIUM ARSENIDE
5 | TEsT/PRODUCTION UNK ATTACHED NA of o] o] esoo| na 6500 | 6.0 | H ] 1 o
(EST) (EST) | (EST) F 3
HG-CD-TE R
6 | TEST UNK ATTACHED NA of o ol 6500} NaA esoo | 6.0 | W | 1 Q0
: (EST) (EST) | (EST) O w
%) goea
HG-CD-TE -~ -
7 | ProbucTION UNK ATTACHED NA of o of esoo| na 6500 | 8.0} H | 1 Qﬁ Jg
(EST) (esT) | (EST) B i,
ISO-ELECTRIC I
8 | FOCUSING (IEF) UNK ATTACHED NA ol o o esoo | Na 6500 | 8.0 | H| 1 R
SEPARATION TESTS (EST) (EST) | (EST) =
1EF
g | PrRobuCTION UNK ATTACHED NA of o o 8s00 | Na 6500 | 8.0 | H | 1
(EST) (EsT) | (EST)
MATERIALS ; .
10 | RESEARCH UNK ATTACHED NA ol " of of ésoo | Na 6500 | .o | H| 1
(EST) (esT) | (eEST)
FOREIGN
11 | MATERIALS UNK ATTACHED NA of o of &s00 | Na 6500 | 6.0 | H | 1
RESEARCH (EST) (EST) | (EST)
€0S
12 FAIR? LEASE- 3-AXIS ol o] o|l28000]| NA 28000 [25.8 | H | 1
CRAFT? (EST) (EST) | (EST)
EOS
13 FAIR? LEASE- 3-AXIS ol o] of28000]| NaA 28000 [25.8 | H | 1
CRAFT? (EST) (EST) | (EST)

A-50
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A-51

TABLE A-1A HIGH MODEL
wid Ow cuwll LAUNCH SCHEDULE 2¥ |42
z3 MISSION ws) SPONSOR [<glzd 3% 5% o=
55 ¥ gl brigs] Qa0 venice | E | 7 APOGEE
z s a jo [CRC -3 el IS PERIGEE
o 85 |86 [a7 |88 |89 |90 o1 [e2]93 |94 a5 [e6 Ja7 [as Jaa Joo JToTAL . % |INcLINATION
MATERIALS TEST/PROCESSING
EOS p |sTs E |[c
1 X | MDAC/u&Y B| o 1 3 4 SHUTTLE
ORBIT
EOS P |sTs E|c
2 x | moac/ugy B| o 1 1| 3| 2f 2| 2| 2| 2| 2 2] 19 SHUTTLE
' ORBIT
EOS P [sTs E [c
3 X | MDAC/J8Y B| o 1 1] 2f 2f 2| 2| 2] 2| 2| 18 SHUTTLE
ORBIT
OTHER MPS M |sTs E |c
4 | PRODUCTION A | VARIOUS B{ O 1| 2 SHUTTLE
(E.G., 3M) ORBIT
OTHER MPS M {sTs E|c
5 | PRODUCTION D | VARIOUS B| o 1 1 SHUTTLE
(E.G.. 3M) ORBIT
OTHER MPS M | STS E |C
6 | PRODUCTION x | var1OUS Bl of 1 3 4 SHUTTLE
(E.G.., 3M). ORBIT
OTHER MPS " m[sTs E|c
7 | PrODUCTION X | VARIOUS B8] o 1 1] 3] 2|2 9 SHUTTLE
(E.G.. 3M) ORBIT
OTHER MPS M [sTs E[c
g | probucTioN x | various B| o 112 1] 2] 2 8 SHUTTLE
(E.G.. 3M) ORBIT
OTHER MPS M |STS E [C
g | PRODUCTION A | VARIOUS B| o 2] 1 3 SHUTTLE
ORBIT
OTHER MPS M |sTs E |cC
10 | proODUCTION o | var1oUS B| o 2 1] 2] 6 SHUTTLE
ORBIT
11 | TOTAL 2] 7| 4 101015 |15 {14 120 |17 [20 |21 | 166
12
13

XBCL-1 J-B EC2Z




TABLE A-1B.

HIGH MODEL *

CONFIGURATION

Z
3] ALENT FOR w
& E Ea e | seace- STS e
w CRAFT LAUNCH 40
1 seacecnar | gpacenarr | & | avsronoens | L
35 3 wss) UPPER 2 |90
2
2 o BOL STAGE LIFTOFF |[LIFTOFF s na
5 c U KA (PKM) WEIGHT JLENGTH g :;',
" USED LBS) #n | 3
MATERIALS TEST/PROCESSING
EOS
1 FAIR? LEASE- 3-AXIS ol of of3sooo| Na 35000 |32.4 | H| 1
CRAFT? {EST) (EST) | (EST)
EOS .
2 FAIR? LEASE- 3-AXIS ol o] o]a42250] Na 42250 |38.0 ] H | 1
CRAFT? : (esT) |- (EST) | (EST)
EOS :
3 FAIR? LEASE- 3-AXIS ol o oflsoo00| Na 50000 |80.0 | H | 1
CRAFT? (EST) (EST) | (EST)
OTHER MPS
4 | ProDUCTION FAIR? LEASE- 3-AXIS ol ol o] esoo| wna 6500 | 8.0 | H [ 1
CRAFT? (EST) (EST) | (EST)
OTHER MPS
5 | PRODUCTION FAIR? LEASE- 3-AXIS o] o| o|28000 | na 28000 |25.8 | H | 1
CRAFT? (EST) (EST) | (EST)
OTHER MPS
6 | ProDuUCTION FAIR? LEASE- 3-AXIS o] o| o|3sooo | NaA 35000 [32.4 | H ]| 1
CRAFT? (EST) (EST) | (EST)
OTHER MPS
7 | PRODUCTION FAIR? LEASE- 3-AXIS ol o o]a2250] Na 42250 [39.0 | H | 1
CRAFT? (EST) (esT) | (eEsT)
OTHER MPS Q0
8 | prooucTIoN FAIR? LEASE- 3-AXIS ol o] o]socoo| Na 50000 |60.0 | H | 1 S
CRAFT? (EST) (EST) | (EST) o 0
OTHER MPS o =
g | PRODUCTION FAIR? LEASE- 3-AXIS o] of o|l1e250]| Na 16250 [15.0 | H | 1 ] ?2
CRAFT? (EST) (EST) | (EST) :
N\ o
.| oTHER MPS o
10 | proDUCTION FAIR? LEASE- 3-AXIS o] o| -o|l32s00| Na 32500 |30.0{ H ]| 1 PERT
CRAFT? (EST) (EsT) | (EST) =
_ A
1
12
13

XBLC-2 (3-85) SFD
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A-53

TABLE A-1A HIGH MODEL

« > s |, o 5w LAUNCH T“A(-’:'alr,o’w
w O T4
Ex MISSION GE SPONSOR Eg \(%xl; LAUNCH SCHEDULE éz 52 I3 {DEG)
I s 35 5[ voee |2 | £ | Tomce
(V] @ v I [
o 85 |86 [a7 |ea]as [90[91[92]93 |94 |95 |96 Ja7 [oa [99 [oo |ToTAL o ? 15 JinciinaTion
MULTISERVICE SPACECRAFT/VEHICLES
INSAT sTs |e [F
1 | -1c o | INDIA GEOSYNCH
ISRO TRANSFER
INSAT STS E|P
2 | ProTOTYPE D | 1NDIA 1 GEOSYNCH
1SRO AR K {A | TRANSFER
INSAT -11 STS E |P
3 p | INDIA 1 GEOSYNCH
1SRO AR K | A ] TRANSFER
SPAS F/0 STS E[c
4 o | mes 1 1 VARIOUS
W.GERMANY
5 TOTAL 1 0of 2 1 (o] 1 (o]
1
8
9
10
11
12

13

KBCL- 1 +3-B4) ETZ




TABLE A-18. HIGH MODEL
> CONFIGURATION
[e] FOR w
« c Eauvane T | space- sTS 9
wi : SPACECRAFT g TRANSPONDERS | CRAFT LAUNCH <5
2= MISSION BUILDER DESCRIPTION 3 WEIGHT 53
= o
335 2 (LBS) UPPER ol ¢ ]
F S BOL Srace LIFTOFF |LIFTOFFf 2 |0 e
& e | o | ca vt WEIGHT [LENGTH| £ | &
& USED ) LR
MULTISERVICE SPACECRAFT/VEHICLES
INSAT
1 | -1c FORD 3-ax1s | 18] o 1300 | PaM-D 9929 | 8.2
INSAT
2 | ProTOTYPE UNK UNK 24| o 1700 | PaM-p2 ? | 15000 | 13.0
, (EST) (EST) | (EST)
+
INSAT -IT1 )
3 UNK UNK 24 (o] 1700 PAM-D2 ? 15000 13.0
(EST) (EST) | (EST)
SPAS F/0 ONBOARD
4 MEB? ORBITER NA o] o 4000 | NA 4000 | 6.0
(EST) (EST) (EST)
5
6
Q0
ST
7 55
82
20 =
8 Q
C >
= 6
9 i
3
10 p
1
12
13

A-54

XELC-2 15-8%) SFD




OUTSIDE USERS PAYLOAD MODEL TABLES
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A-56

TABLE A-2A LOW MODEL
« TRAJECTORY
o 3y ulBw LAUNCH SCHEDULE oy figl T ]
zg MISSION g SPONSOR  [g%|qe 3< 6% w |9
55 0 el i Qa loX vemice | F | F APOGEE
2 s a |o 0 €0 o | I | PERIGEE
o 85 |ae a7 [sa[s9[s0[91]92]93 a4 [o5[o6 [87 |98 [95 Joo [ToTAL % [incLinaTION
INTERNATIONAL COMMUNICATIONS
INTELSAT V, L |asc E |F
1 | F-10 INTELSAT 1 GEOSYNCH
TRANSFER
INTELSAT V-A, A/C E
2 | F-11, F-12 INTELSAT 2 GEOSYNCH
‘ TRANSFER
INTELSAT V-4, AR-2 |K '
3 | F-13. F-14, F-15 INTELSAT 3 GEOSYNCH
TRANSFER
INTELSAT VI STS E
4 | F-1. F-2 INTELSAT 1 2 GEOSYNCH
TRANSFER
INTELSAT VI AR-4 | K
5 | F-3 INTELSAT 1 1 GEOSYNCH
TRANSFER
INTELSAT VI STS E
6 | F-4. F-s INTELSAT 1 2 GEOSYNCH
AR-4 |K TRANSFER
’ m , ﬁ‘
INTELSAT vII ! AR-4 |K
NTELSAT 2 1 10 GEOSYNCH
1 2
STS E TRANSFER
OTHER INT. STS E
8 | (ORION, CYGNUS, OTHER 1| 2 6 GEOSYNCH
1S1) AR-2 |k TRANSFER
INMARSAT STS E
g |1 2. 3 INMARSAT 1| 1 3 GEOSYNCH
ARI K |A | TRANSFER
INMARSAT STS E |A
101 4 INMARSAT 1 1 GEOSYNCH
ARI K | A | TRANSFER
INMARSAT F/O STS E |A
11 INMARSAT 2 GEOSYNCH
ARI K | A | TRANSFER
PASS PACIFIC AREA STs E [a
12 SATELLITE 1 1 3 GEOSYNCH
SYSTEM ARIX K | A | TRANSFER
13 | ToTaL 1| a| 4 3| 3] 1 36

ABCL-1 (3-84) £C2




TABLE A-2B. LOW MODEL
2 CONFIGURATION
o EQUIVALENT FOR w

5 = 36-MHZ SPACET' SUTNSCH g N

w TRANSPONDERS | CRAF LA <0

g MISSION SPACECRAFT SPACECRAFT N SPO S| WEIGHT $0 NOTES

52 BUILDER DESCRIPTION 3 > 10

o LBS) UPPER z o
z o BOL. STAGE LIFTOFF JuFtorF|l 2 | ya
< (PKN) WEIGHT [LENGTH| 2 | &
H C | ku | Kka veen LBS) FT) g
INTERNATIONAL COMMUNICATIONS
INTELSAT Vv, LAUNCHED
1 F-10 FORD 3-AXIS 40| 21 o] 2315 NA - - 3-22-85
NA NA
INTELSAT v-aA,
2 | F-11. F-12 FORD 3-AXIS 44| 21 o]l 23985 NA - -
NA NA
INTELSAT Vv-A,
3 {F-13. F-14, F-15 FORD 3-AXIS 44| 21| o] 2395 NA - -
NA NA
INTELSAT VI

4 |F-1. F-2 HUGHES SPIN 62| 24 o| 4800 INT. 35274 |27.9 | H 1
INTELSAT VI

5 | F-3 HUGHES SPIN 62| 24 o] 4800 INT. - -

NA NA
INTELSAT vI

6 [F-4. F-5 HUGHES SPIN 62 24 o]l 4800 INT. 35274 |27.9 | H t
INTELSAT VII

7 UNK | unk 24| 48 o] 2500 UNK 22500 |[20.0 H 1

(EST) (EST) (EST)
OTHER INT,

8 | (ORION, CYGNUS, UNK " UNK 22 o] ol 1300 | UNK 10000 8.5 v 1
1S1) (EST) (EST) | (EST)
INMARSAT

9 1, 2, 3 BADG EUROSTAR 3-AXIS 0 o o] 1800 UNK 14550 | 13.0 v 1

(EST) (EST) (EST)
INMARSAT
10| 4 BADG EUROSTAR 3-AXIS o ol . o] 1e00 UNK 14550 | 13.0 v 1
(EST) (EST) (EST)
INMARSAT F/0
11 UNK UNK o o o] teoo UNK 14550 {13.0 | Vv 1
(EST) (EST) | (EST)
PASS
12 UNK UNK 12} 12 o] 1900 15000 } 15.0 v 1
(EST) (EST) | (EST)
13

A-57
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A-58

TABLE A-2A LOW MODEL

« : TRAJECTORY
wl 8y cwl8uw LAUNCH SCHEDULE 9w [Fg|— EG)
4 MISSION 2¢l  sponsom [s¥[2t e E NE
35 v e i e |oc| ventcie | £ | £ | APOGEE

Z s o o ol len o | & PERIGEE

o 85 |86 |87 [88 [8a |90 |91 |02 |93 [94 |95 [s6 [97 |98 o9 Joo [ToTAL e % [incLinaTiON

U.S. DOMESTIC COMMUNICATIONS

WESTAR ' c |sTs E|F
6s D | WESTERN B|1o|. |1 1 GEOSYNCH
UNION TRANSFER

WESTAR F/0 F |sTs E |P
D | WESTERN 8 |10 1 2 1R 5 GEOSYNCH
UNION TRANSFER

FORDSAT FORD AEROSPACE A |STs E |P
1. 2 D | SATELLITE SERV.|B | 10 1| 1 2 |1 GEOSYNCH
CORP. ARI K |a | TRANSFER

FORDSAT F/0 FORD AEROSPACE ' F |sts E |P
D | SATELLITE SERV.|B | 10 1 1 GEOSYNCH
CORP., . TRANSFER

AMERSAT AMERICAN c [sts E |F
-A, -8B D | SATELLITE 8| of 1 1 2 GEOSYNCH
COMPANY . TRANSFER

AMERSAT K AMERICAN P [sTs E |P
D | SATELLITE B |10 1 1 2 GEOSYNCH
COMPANY TRANSFER

Lt I

MOBILSAT T MOBILE P [STS E |P
-1, -2. D | SATELLITE B |10 1 1 2 GEOSYNCH
CORP., SKYLINK TRANSFER

GSTAR — |v [ar-3 [k [F
A-1 D | GTE SATELLITE |[B {10} 1 1 GEOSYNCH
CORP (GSAT) TRANSFER

GSTAR C [AR-3 |K [F
A-2 D | GTE SATELLITE |B |10 1 1 GEOSYNCH
CORP (GSAT) TRANSFER

GSTAR c |s1s E P
A-3 D | GTE SATELLITE |B |10 1 1 GEOSYNCH
CORP (GSAT) AR-3 |k | A | TRANSFER

GSTAR F/0 ' F |sTs E|P
D | GTE SATELLITE |B |15 1] 3 GEOSYNCH
CORP (GSAT) ART kK |a | TRANSFER

SPACENE T c |arR-3 |k [F
-3 D | GTE SPACENET B| 8| 1 1 GEOSYNCH
: TRANSFER

SPACENET F/0 F [sTs E |A
D | GTE SPACENET B |15 2| 1 3 GEOSYNCH
ARI kK | Ao [ TRANSFER

XBCL-1 13-B4 €22




TABLE A-2B. LOW MODEL
> CONFIGURATION
o EQUIVALENT FOR w
; T |t | %
wa SPACECRAFT | SPACECRAFT N TRANSPONDERS | R4 LAuNCH 39
<z MISSION BUILDER DESCRIPTION - WEIGHT 3 NOTES
~2 2 {LBS) UPPER o |Yd
z a 8oL STAGE LIFTOFF [LIFTOFF| 2 |una
g c v lca PKM) WEIGHT [LENGTH| =z |7
s : USED wLBS) LA I
U.S. DOMESTIC COMMUNICATIONS
WESTAR
1 | es HUGHES HS-376 SPIN 24 o o] 1450 | PamM-D 9962 | 8.2 | v | 1
WESTAR F/0
2 UNK UNK 24] o o] 1450 | PaAmM-D toooo | 8.2 ] v | 1
(EST) (EST) | (EST)
FORDSAT
3|1 2 FORD 3-Ax1s | 24| 24f o] 3100 | TOS? t7914 [16.5 | H | 1
FORDSAT F/O
4 FORD 3-ax1s | 24| 24| o] 3100 ] TOS? 17914 |16.5 § H | 1
AMERSAT
5 | -A. -8B RCA 3-aX1S | 24 12| o] 1467 | pam-D 10068 | 8.2 | v | 1
AMERSAT K 3
6 UNK UNK 24| 30| 36f 2200 | PAM-A ? 16000 [15.0 | v | 1 R
(EST) R
£ L
MOBILSAT T
7 |-1. -2 UNK HS-376 UNK ol 271 of 1300 | PamM-D ? 10000 { 8.2 { v | 1 L
CLASS (EST) (EST) | (EST) "y oy
b S
GSTAR LAUNCHED % =
g8 | a1 RCA 3-AXIS of 24 o] 1439 | NA -| -| s-7-8s ORI
NA NA o b
ot
GSTAR T
g | A-2 RCA 3-AXIS ol 24| of 1439 | Na -1 -
NA NA
GSTAR
10 | -3 RCA 3-AKIS ol 24/ o] 1438 | pPam-D2 13430 | 8.2 | v | 1
GSTAR F/0
11 UNK UNK ol 36| of 2000 | Pam-a ? 14000 | 9.0 | V | 1
(EST) (EST) | (EST)
SPACENET
12| -3 RCA 3-Ax1S | 24| 12| o] 1260 | Na -] -
NA NA
SPACENET F/O
13 UNK UNK 3s| 20{ o] 1350 | PAmM-D 2 11500 | 8.2 | v { 1
(EST) (EST)

XBLC-2 13-85) SFD
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A-60

TABLE A-2A LOW MODEL
g 5 M LAUNCH SCHEDULE Y i
w Ouw —w| r4 o}
£g MISSION @%] SPONSOR [sg[Zk 3% 5% w3
=35 ur G - fw D z% [oc|venmicte | | F | APOGEE
F s o |o 0¥ zn o | < | PERIGEE
o as |86 |87 [as [aa|s0 9192 ]s3 |94 |95 |96 [97 |98 |99 Joo fToTAL t |incLiNATION
U.S. DOMESTIC COMMUNICATIONS
SBS SATELLITE c [arT Jk [f ] -
11-5 o | BUSINESS 8|10 1 GEOSYNCH
SYSTEMS TRANSFER
SBS SATELLITE c [sts |E |p
2 | -s D | BUSINESS 8 |10 1 GEOSYNCH
_SYSTEMS ART |k |a | TRANSFER
SBs F/0 SATELLITE : F [sTs [E [P
3 o | BUSINESS B |10 1 1 GEOSYNCH
SYSTEMS ART |k [A | TRANSFER
GALAXY HUGHESS Cc [3920p [E [F
4 -D D | COMMUNICATIONS | B 9| 1 GEOSYNCH
INC. TRANSFER
GALAXY F/O HUGHES F [sts |E |p
5 b | communtcaTIOoNs | B | 10 1] GEOSYNCH
INC. TRANSFER
GALAXY K HUGHES P [sTs |E [P
6 | -1.-2.-3 o | communicaTIONSs |8 | 10 1] GEOSYNCH
INC. TRANSFER
e
GALAXY K F/0 ' HUGHES P [sts [e [P
7 o | communicatIOoNs B | 10 GEOSYNCH
INC. TRANSFER
LEASAT HUGHES L |sts |E |c
g | (syncom 1v) o | communicaTions |8 | 10] 1 GEOSYNCH
-3 SERVICES, INC. TRANSFER
LEASAT HUGHES c |sts |E |c
g | (syncom 1v) p | communications |B | 10] 1] 1 GEOSYNCH
-4, -5 SERVICES, INC. TRANSFER
TELSTAR L [srs [e [F
10 | 3-0 o |atar B [10] 1 GEOSYNCH
TRANSFER
TELSTAR F[sts  [e [p
113 p|arsr B |10 1] GEOSYNCH
F/0 TRANSFER
SATCOM C | sTS E F
12 | -1 . o | rca B |10 1 GEOSYNCH
AMERICOM TRANSFER
SATCOM F/0 F STS E |P
13 o | rca B |10 1 1 GEOSYNCH
AMERICOM A |ar-4 [x [a | TRANSFER

ABCL-V 13-84) ECD



TABLE A-28. LOW MODEL

> CONFIGURATION
o EQUIVALENT FOR w
e P 36-MHZ SPACE- STS 2.
wa MISSI SPACECRAFT | SPACECRAFT N TRANSPONDERS | CRAFT LAUNCH g0
52 OoN BUILOER DESCRIPTION 3 WEIGHT 3 NOTES
35 = iLBS) UPPER 2 o
z
z o BOL STAGE LIFTOFF |LIFTOFF| 2 | wda
& et WEIGHT [LenGTH| & | &
b c | Kku|ka USED LBs) (FT) é
U.S. DOMESTIC COMMUNICATIONS
sBS
-5 HUGHES HS-376 SPIN of 24 o 1438 | Na - -
NA NA
SBS
-6 HUGHES HS-393 SPIN 0] 24 0| 2900 INTEGRAL 17000 | 15.0 H 1
(EST) (EST) | (EST)
SBS F/0
HUGHES? HS-3937 SPIN? ol 24 of 2900 | 1INTEGRAL | 17000 |15.0 ] H |
(EST) (EST) | (EST)
GALAXY
-D HUGHES HS-376 SPIN 24/ o of 1174 | nNa - | -
NA NA
GALAXY F/O
HUGHES HS-3937 SPIN 3e] o] o 2900 | INTEGRAL | 17000 [15.0 | H | 1
(EST) (EST) | (EST)
GALAXY K A
-1,-2,-3 HUGHES HS-393 SPIN ol 23] o 2900 | INTEGRAL | 17107 [14.8 | H | 1
(EST)
GALAXY K F/0
HUGHES HS-393 SPIN o] 32| of 2900 | 1INTEGRAL | 17000 [15.0 | H | 1
(EST) (EST) | (EST)
LEASAT LAUNCH
(SYNCOM 1V) HUGHES SYNCOM IV SPIN ol of o] 2900 1nTEGRAL | 17260 [t5.8 | H| 1 | FAILED
-3 4-12-85
LEASAT
(SYNCOM 1V) HUGHES SYNCOM IV SPIN of of ol 2000 ] INTEGRAL | 17280 [15.8 | H | 1
-4, -5
TELSTAR » LAUNCHED
3-D HUGHES HS-376 SPIN 24| of of 1436 | Pam-D 10100 | 8.2 | v | t | e-19-85
TELSTAR
3 UNK UNK 40 ol o] 1700 ]| PamM-D2 2?2 | 15000 [12.0 | Vv | 1
F/0 (EST) (EST) | (EST)
SATCOM
-1 RCA aov satcom §3-axxs | 24 of ol t4s1 | pam-D 10002 | 9.2 | v | 1
SATCOM F/O _
RCA? ADV SATcoMm |3-ax1s | 24/ o of 1450 | PAM-D2 15000 | 11.5 [ v | 1
(EST) (EST) [ (EST)

A-61
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A-62

TABLE A-2A LOW MODEL

TRAJECTORY
uf Sy 2ulss LAUNCH SCHEDULE oy (Fgl Tt
29 MISSION =&l SPONSOR [if|2t 5% 5% NE
S35 Vi i - [ % |[ov|vericte| = | £ | APOGEE

z s a |O Ui 0 o | PERIGEE
o as |a6 [a7]sa |89 [90 |91 |92]e3 |94 [a5 |96 [97 |98 |89 Joo fToTAL t {INCLINATION
U.S. DOMESTIC COMMUNICATIONS
SATCOM c |sts Je|r
K1, K2, K3 o | rca B |10] 2 1 3 GEOSYNCH
AMERICOM TRANSFER
SATCOM K . F }STS E |P
F/0 o | Rca B |10 2 1 3 GEOSYNCH
AMERICOM TRANSFER
FLEETSATCOM c |a/c [ [F
o |u.s. Navy c| s 1] 1] 1 3 GEOSYNCH
TRANSFER
FLTSATCOM F /O , Flsts e fc
p|u.s. Navy B |10 | 1) 4 GEOSYNCH
TRANSFER
OTHER NEW M [sTs. |E |P
KU-BAND USES p | var1oUS 8 |10 1 1 2 GEOSYNCH
AR-4 |k |A | TRANSFER
OTHER NEW M [sTs [E |P
KA-BAND USES D | var1OUS B| 8 _ 1 1 2 GEOSYNCH
TRANSFER
: r.'!
TOTAL o 7{ a| 3| 2| 4| 3| 6| a|l a]s|a]7|2]3]2] eo
10
1
12
13

XBCL-1 i3-83) €C2Z




TABLE A-2B. LOW MODEL
2 CONFIGURATION
o EQUIVALENT FOR w
& < 36 MHZ sc’:z;:\(l::ET‘ LAsuTn\JSCH ¥
us (8]
z2 MISSION SPQS&%‘;‘;” gg:g:g}‘l‘g}; N TRANSPONDERS | el ot I NOTES
335 = {LBS) UPPER v |95 )
2 a BOL STAGE LIFTOFF [LIFTOFF| 2 lwd
& e ol ea PRMI WEIGHT [LENGTH| % |5
o . USED (LBS) FT) 8
U.S. DOMESTIC COMMUNICATIONS
SATCOM
1 | k1. K2, k3 RCA? RCA SATCOM | 3-AXIS ol 18] o] 1461 PAM-D2 15900 [11.5 ] Vv 1
Ku
SATCOM K
2 | Fro RCA? RCA SATCOM | 3-AXxIS o] 24| o] 2300 | PaM-A ? 15000 [ 12.0 | V 1
. KU (EST) : (esT) | (esT)
FLEETSATCOM
3 TRW 3-AXIS of of o] 2200| wNa - -
(EST) NA NA
FLTSATCOM F/0
4 UNK UNK ol o] o] 4500 | UNKNOWN 35000 |30.0 | H 1
(EST)
OTHER NEW
5 | KU-BAND USES UNK UNK o] 24] o] 2200 | Pam-a ? 16000 [15.0 | H 1
(EST) (EsT) | (eEST)
OTHER NEW : 2
6 | KA-BAND USES UNK UNK ol o] 36] 2200 | PAM-A ? 16000 { 15.0 1 S ed
(EST) (EST) | (EST) )
N e
7 2 =
W) nls)
Cn
s ()
8 _’: P
“‘i el
S g
9
10
1
12
13

A-63
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A-64

TABLE A-2A LOW MODEL
TRAJECTORY
wl 5 Pul5 LAUNCH SCHEDULE 2p g — (DEG)
22 MISSION #%| SPONSOR [¢g¢|zt 5z er g |__oeo)
335 D4 G- Jw : 2% [os| vemicte | £ | = | APocee
= s a. |O (Rl 27 o | PERIGEE
o 85 |ac {87 |88 |so |90 |s1]o2]s3 [o4 [o5 |96 [97 [sa [o0 Joo fToTAL % [incLinaTiON
FOREIGN REGIONAL COMMUNICATIONS
TELESAT - STS E|F
1 ]-1 CANADA 7 GEOSYNCH
(ANIK C-3) TRANSFER
TELESAT STS E|A
2 {-v CANADA 10 1 GEOSYNCH
(ANIK C-4) ARI K |A | TRANSFER
TELESAT STS E |A
3 | -K. -N CANADA 10 1 1 GEOSYNCH
(ANIK D-3, D-4) ARI kK | A | TRANSFER
ARABSAT ARAB SATELLITE AR-3 |K
4 | -a COMMUNICATIONS 7 GEOSYNCH
ORGANIZATION TRANSFER
ARABSAT ARAB SATELLITE STS E
5 | -8 COMMUNICATIONS 7 GEOSYNCH
ORGANIZATION TRANSFER
ARABSAT F/O ARAB SATELLITE sTs E |A
6 COMMUNICATIONS 10 1| 1 GEOSYNCH
ORGANIZATION ARI K | A | TRANSFER
s )
ITALSAT ! AR-4 ]k |P
7 | (PRE-OPERATIONAL) ITALY 5 1 GEOSYNCH
STS £ |A [ TRANSFER
ITALSAT ART K |P
8 | (OPERATIONAL) ITALY 10 1 GEOSYNCH
sTS £ | A | TRANSFER
MORELOS STS E |F
g |-1. -2 MEXICO ) GEOSYNCH
: TRANSFER
MORELOS F/O STS E
10 MEXICO 9 1 GEOSYNCH
i AR-3 |k TRANSFER
SBTS ART K
11 - BRAZIL 10 GEOSYNCH
TRANSFER
SBTS ART K
12 | -2 BRAZIL 10 GEOSYNCH
TRANSFER
SBTS F/0 ART K
13 BRAZIL 10 GEOSYNCH
STS E TRANSFER

XBCL-1 §3-84) EC2Z




TABLE A-28. LOW MODEL
z CONFIGURATION
o EQUIVALENT Fon w
] 7 36-MHZ SC';';‘-;EI‘ LASUTNSCH 2,
Y . TRA ! 9
z2 MISSION AT | oraaE Rt N NSPONDERS | \EiGHT I3 NOTES
~32 = {LBS) UPPER ¢ |5
< o BOL STAGE LIFTOFF |LIFTOFF § na
& c Ll ka PKM) WEIGHT [LENGTH| 2 |5
0 USED LBs) LAl I
FOREIGN REGIONAL COMMUNICATIONS
TELESAT LAUNCHED
1 |-t HUGHES HS-376 SPIN o| 24 o 1250 | PaAm-D 9800 | 8.2 v | 1| 4-12-85
(ANIK C-3)
TELESAT
2 |-Y UNK UNK ol 24, ol 1350} Pam-D 10000 | 8.2 [ v | 1
(ANIK C-4) . (EST) (EST) | (EST)
TELESAT
3 |-x. -N UNK UNK 24 o] o] 1350)] PaM-D 10000 | 8.2 | v ]| 1
(ANIK D-3, D-4) (EST) (EST) | (EST)
ARABSAT ) LAUNCHED
4 |-a AERO SPACEBUS 3-AxIS | 251 o] of 1296 | Na -t -1 2-8-85
100 NA NA
ARABSAT LAUNCHED
5 | -8 AERO SPACEBUS 3-ax1s8 | 251 o] of 1206 | PAM-D 10337 | 9.8 | v{ 1] e-18-85
100
ARABSAT F/0 (WY
6 UNK UNK 23] 12| o] 1500 | PAM-D ? 10500 {10.5 | Vv | 1 ALY
(EST) (EST) | (EST) 3 £
ITALSAT ¢ o
7 | (PRE-OPERATIONAL) SELENIA 3-AXIS of of o 1700 | pPaAmM-D2 14746 [11.3 | v | 1 D
(EST) (EST) [ (EST) . i
Ty
ITALSAT L
8 | (OPERATIONAL) UNK 3-AXIS ol o 18| 1750 | PAmM-D2 15000 {11.5 | v | 1 Lo E
(EST) (EST) | (EST) |__; i
MORELOS -1 “d e
g [-1., -2 HUGHES HS-376 SPIN 24 12| o] 1465 | Pam-D 9974 | 8.2 | V i 1 | LAUNCHED
6-17-85
MORELOS F/0
10 UNK UNK 24 20| o| 1500 | PaM-D ? 10500 { 8.5 | v [ 1
(EST) (EST) | (EST)
SBTS LAUNCHED
111 - SPAR HS5-376 SPIN 24] o] o] 1450 | NA -| - | 2-8-85
(EST) NA NA
SBTS !
12| -2 SPAR HS-376 SPIN 24 o] o] 1450 ] Na N
(EST) NA NA
SBTS F/0 : '
13 UNK UNK 24| 12| o] 1500 | PamM-D ? 10200 | 8.5 | V| 1
: (EST) (EST) | (EST)

XBLC-2 15-85) SFD
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A-66

TABLE A-2A LOW MODEL
« TRAJECTORY
wl Sy Culdu LAUNCH SCHEDULE Y | E—— DEG)
€2 MISSION atl SPONSOR [sglat 3% 5% L -
<3 2 w [ 28 [02 | vencre | & | £ | APOGEE
z s a |o oY |xn o | £ 1 PERIGEE
o gs |86 |87 [as [sa|s0 |91 |92 |93 |94 [o5 |96 [97 |98 |99 Joo fToTAL B t {INCLINATION
FOREIGN REGIONAL COMMUNICATIONS
AUSSAT c [sts [e[F
1 |-1. -2 D | AUusTRALIA el 7 GEOSYNCH
TRANSFER
AUSSAT -3 c [ar-3 [k [F
2 o | AusTrALIA el 7 GEOSYNCH
TRANSFER
AUSSAT F/0 F [sTs |E [P
3 o [ AusTrRALIA E |10 1 ] GEOSYNCH
ARI |k |[a | TRANSFER
PALAPA B-3 F [sts |e [F
4 o | 1NDONESIA E|l o GEOSYNCH
TRANSFER
PALAPA F/O F | sTS E |pP
5 D | INDONESIA e |10 GEOSYNCH
ART |k [A | TRANSFER
ECS C | ARI K |F
6 [-3. -4 o | euTELSAT el 7 1 GEOSYNCH
TRANSFER
ECS F/O ‘ F | ARI K P
7 o | EuTELSAT e o 1 GEOSYNCH
sts |e | A | TRANSFER
TELECOM 1 L [ART |K [F
g |-® o | FRANCE el 7 1 GEOSYNCH
TRANSFER
TELECOM F/0 F [ART [k |P
9 p | FRANCE e 1o 1 GEOSYNCH
TRANSFER
OLYMPUS c [ar-3 [k [F
10 | (FORMERLY L-sAT) o | EsA o| 7 1 GEOSYNCH
‘ TRANSFER
OLYMPUS 11 F [arR-3 [k [F
1 o|esa oo 1 GEOSYNCH
TRANSFER
TELE-X c [ar-3 |k [F
12 | (PRECURSOR OF o | swepen o| s ' GEOSYNCH
NORDCOM) NORWAY TRANSFER
NORDCOM SWEDEN, NORWAY P [ART |k |P
13 o | FINLAND(1CELAND| D | 10 GEOSYNCH
DENMARK ) sTs |E | A | TRANSFER

ABEL-V ()-841 EC2




TABLE A-2B. LOW MODEL
> CONFIGURATION
o EQUIVALENT FOR w
i < 36 MHz CHAFT LAUNCH @5
w q€0
22 MISSION SPQ&EL%'E‘;” g:gg;f;’}?ga N TRANSPONDERS |\ e 1GHT I3 NOTES
35 = LBS) UPPER o Y5
4
z @ BOL STAGE LIFTOFF |uFTOFF| 2 | wd
B c e lxa PR WEIGHT [LENGTH| £ 11
LBS) FT)
n USED g
FOREIGN REGIONAL COMMUNICATIONS
AUSSAT
1 -1, -2 HUGHES HS-3786 SPIN ol 19| o] 1430 | pam-bD 10008 | B.2 v 1
AUSSAT -3
2 HUGHES HS-376 SRIN ol 19] o] 1430 | Na - -
. NA NA
AUSSAT F/O
3 HUGHES? UNK ol 26/ o] 1soo| PAM-D ? 10200 | 8.5 v 1
(EST) (EST) | (EST)
PALAPA B-3 .
4 HUGHES HS-376 SPIN 24 ol o] 1437 PAM-D 9992 8.2 v 1
PALAPA F/O
5 . UNK UNK 24] 12| o] 1500 | PAM-D ? 10200 | 9.0} v 1
‘ (EST) (EST) | (EST)
, .
ECS
6 | -3. -4 MESH 3-AXIS ol 12 o] 1s00 | .NA - -
NA NA
ECS F/0
7 UNK UNK o] 16 o] 2000 ] Na - -
(EST) NA NA
TELECOM 1 LAUNCHED ,
8 -8 MATRA 3-AXIS 9 <] 0 1430 NA - - 5-7-85 {
NA NA 5
o
TELECOM F/0 :Q
g UNK UNK 12| 12 o] 1500 | PAM-D ? 10200 | 10.0 { V | .2
(EST) (EST) | (EST)
OLYMPUS
10 | (FORMERLY L-SAT) BADG 3-AXIS 0 7 2| 2840 NA - -
. NA NA
OLYMPUS I
1 UNK UNK ol 12] 6| 3000 | NA - -
(EST) NA NA
TELE-X
12 | (PRECURSOR OF EURQSAT 3-AXIS of 4 o| 2860 | NaA - -
: NORDCOM) NA NA
NORDCOM
13 UNK 3-AXIS ol 6 o] 3200 T0S ? 22800 {20.0 | H 1
(EST)

A-67

XBLC-2 t5-0S) SFD



A-68

TABLE A-2A LOW MODEL

TRAJECTORY
i : Sy M LAUNCH SCHEDULE T — ibra)
w = Y] DEG
g MISSION @L)  SPONSOR jegigt - 24 5% w |3 et
a5 ag g 2% [0 | verice | = | £ | APOGEE
z s a |O oY T n o | PERIGEE
o 85 |86 |87 [a8 [a9]o0 o1 |92 |93 |04 |95 [96 [97 [98 [as [oo fToTAL % lincLinaTion
FOREIGN REGIONAL COMMUNICATIONS
TOF : c [ar-4 [x [F
-1, -2 D | FRANCE o| 7 1 1 GEOSYNCH
TRANSFER
TDF F/0 c [ar-4 [x [P
o | France b |10 1 1 GEOSYNCH
TRANSFER
TV-SAT C [ART [k |F
(PRE-OPERATIONAL) D | w.GERMANY o| 7 1 1 GEOSYNCH
TRANSFER
TV-SAT plarT [k [P
(OPERATIONAL ) o | w.ceERMANY ol| 7 1 1 2 GEOSYNCH
TRANSFER
DFS-KOPERIKUS . C | AR-4 K |P
-1 D | W.GERMANY o |10 1 1 GEOSYNCH
TRANSFER
DFS-KOPERNIKUS F |[ART [k |P
F/0 D | W.GERMANY o |10 1 1 GEOSYNCH
sts |e |a | TRaNsFER
NATO Iv C P |sTs E |A
p | NATO M| 10 1 1 2 GEOSYNCH
ARI k |A | TRANSFER
BS 28 c [N-1T [T [F
o | vapan B| s 1 1 . GEOSYNCH
NASDA TRANSFER
BS F/G F|n-1a [T [P
D | vapanN o |10 1 1 1 3 GEOSYNCH
NASDA TRANSFER
cs A lH-1a [T [P
-3A, 3B o | vapan ol 10 1] 2 GEOSYNCH
NASDA ' TRANSFER
cs ' p [H-11 |1 ]
-4A, -4B D | vapan o |10 1] 2 GEOSYNCH
NASDA TRANSFER
INS P 1 ARI K |A
D { JAPAN F 10 1 1 1 3 GEOSYNCH
NTT STS E | A | TRANSFER
STW F/0 PEOPLE’S P [cz-3 [s |u
b | REPUBLIC o| 7 1 1 1 1 1 1 6 GEOSYNCH
OF CHINA TRANSFER

2

XBCL-1 13-84) £




TABLE A-2B. LOW MODEL
> CONFIGURATION
o EQUIVALENT FOR w
& < S CAAFT LAUNCH £
w Lqs)
1 srpcecnart | sracecnart || eahsronbens | el
35 = (LBS) UPPER ¢ |Ye
r4
z @ BOL STAGE LIFTOFF JLIFTOFF| 2 | wd
RS e Lol xa {PKM) WEIGHT [LENGTH| & | b
(LBSs) {FT)
0 USED g
FOREIGN REGIONAL COMMUNICATIONS
TDF
1 -1, -2 AERQ 3-AXIS Q 3 ol 2620 NA - -
NA NA
TDF F/0
2 UNK 3-AX1S (o] 5 O{ 2700 NA - -
(EST) NA NA
TV-SAT
3 | (PRE-OPERATIONAL) AERO 3-AXIS o 3 o] 2620 NA - -
NA NA
TV-SAT
4 (OPERATIONAL) UNK 3-AXIS o} 5 ol 2700 NA - -
(EST) NA NA
DFS-KOPERIKUS
5 {-1 MBB 3-AXIS ol 16 1| 1800 NA - -
(EST) NA NA
DFS-KOPERNIKUS
6 | F/o MBB? 3-AX1S ol 24 2| 2400 NA - - .
(EST) NA NA i B
NATO IV :: )
7 UNK UNK of o ol 1750 PAM-D2 ? 14100 8.0 v 1 Poged
(EST) (EST) (EST) u; ,.4
]
BS 2B .
8 TOSHIBA 3-AXIS o 2 0 770 NA - -
NA NA
BS F/0 T
9 UNK 3-AXIS o 4 o| 1200 NA - -
(EST) NA NA
CS
10 | -3a, 38 MELCO SPIN 0 ol 12] 1210 NA - -
NA NA
CcS
11| -4a. -48 UNK UNK o} o] e4] 4400 NA - -
(EST) NA NA
INS
12 UNK UNK o] s ol 2700 TOS 7 22700 | 20.5 H 1
(EST) (EST) | (EST)
STW F/0
13 CHINA UNK 24 0 o] 1900 NA - -
NA NA

A-69
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. A-70

TABLE A-2A LOW MODEL

TRAJECTORY
w S 2ul5u LAUNCH SCHEDULE gy fegl (OEG)
4 MISSION af| SPONSOR [z¥|2t LT NE
=55 i [ = e lo-|venmicle | £ | £ | APOGEE
z s o |o [Tl 7} b N PERIGEE
© 85 |86 |87 [as [89 o0 |91 [92]93 |94 [o5 |96 [97 |08 [oo Joo [roTAL o 2 [INcLINATION
FOREIGN REGIONAL COMMUNICATIONS
CHINA DBS PEOPLE’S D [cz-3 [s |u
o | REPUBLIC p| 7 1 1 2 GEOSYNCH
OF CHINA TRANSFER
SKYNET c |svs |E |F
4-A, 4-B, 4-C D | GREAT mi{ 7 o] 3 GEOSYNCH
BRITAIN TRANSFER
SKYNET P |sts [E|P
F/0 o | GREAT m|i10 il 1] 3 GEOSYNCH
BRITAIN TRANSFER
PAM-D CLASS m[sts [e [a
FOREIGN COMM. D | VARIOUS D 7 1 1 1 3 GEOSYNCH
SATS. AR-3 |k | A | TRANSFER
PAM-D2 CLASS M [AR-3 |K |P
FOREIGN COMM. o | var1oUS p| 7 1 1 1 1 4 GEOSYNCH
SATS sTs |E |a | TRANSFER
OLYMPUS CLASS M [AR-4 |K |P
FOREIGN COMM. p | var1OUS p| 7 1 1 1 1 4 GEOSYNCH
SATS. sTs |E |A | TRANSFER
_—
TOTAL sl 8| s|e|[s|a]e|e|af7|7]a]1]a]3]a]l se

10

11

12

13

13-84) EC2

xBCt-:




TABLE A-2B. LOW MODEL
> CONFIGURATION
o A FOR - w
« = EQUIVALENT | space- STS o,
w
W@ SPACECRAFT | SPACECRAFT N TRANSPONDERS | CRAFT LAUNCH L0
52 MISSION BUILDER DESCRIPTION 3 WEIGHT 53 NOTES
-3 = was) UPPER Q o
z o BOL STAGE LIFTOFF JLIFTOFF] 2 |ua
< < oo [ At WeiGHT |LEnGTH] & |1
& D {LBS) #n | 8
FOREIGN REGIONAL COMMUNICATIONS
CHINA DBS
1 RCA? 3-AXIS of 2| o] is00} PamM-D2 13500 [ t2.0 | w | 1
(EST) (EST) | (EST)
SKYNET
7 |4-A. 4-8, 4a-c BADG 3-AXIS of of ol t7s0 | pam-p2 2} 14100 8.0} v | 1
(EST)
SKYNET
3 | Fro UNK UNK o/l ol ol 1750 Pam-p2 2 | 14000 | 8.0 ] v | 1
(EST) (EST) | (EST)
PAM-D CLASS
4 | Fore1gn comm. VARIOUS UNK 24] o o] 1400 | Pam-p 2 10000 |10.0 | v { 1
SATS. {EST) (EST) | (EST)
PAM-D2 CLASS
5 | FOREIGN comm. UNK UNK o] 24 o]l 100 | pam-p2 2 | 1s000 |12.0| v | 1
SATS . (EST) (EST) | (EST)
OLYMPUS CLASS
6 | ForEIGN comm. UNK UNK 24] 12| o] 2850 rvos 2 20000 [18.0 | H ]| 1
SATS. (EST) (EST) | (EST)
1 20
7t
8 O i
S e
£ g
9 AT
A2 103
RV
10 P
1
12 .
13

A-71

XBLC-2 (5-8%) SFD



A-72

TABLE A-2A LOW MODEL

TRAJECTORY
g o Buls LAUNCH SCHEDULE 2p frgl—— et
w Qu WG w 4 (DEG)
28 MISSION ni| sponsom [e¥|2t 5% |57 w |5 ks
- = u &2 EHICLE | &= | &
5 2z G- fu o lehlV = | <] Pericee
o 85 |86 |87 [8a |9 oo |91 ]a2 |93 |o4 a5 |a6 [97 |98 [og Joo froTAL o % [iNcLINATION
U.S. GEOSTATIONARY EARTH OBSERVATIONS
GOES 3914 |E
1 -G, -H NOAA GEOSYNCH
TRANSFER
GOES sTs |E
2 |-1. -u. -k NOAA 1 1|1 GEOSYNCH
GOES sTS E
3 |-t -m NOAA GEOSYNCH
TRANSFER
4 | ToraL ol o} 1|]ofo]| 1| 1t]o]o
5
6
7
8
9
10
11
12

13

XBLL-1 -84 EC



TABLE A-2B.

LOW MODEL

CONFIGURATION

2
° EQUIVALENT FOR w
« P °JG.M;§ SPACE- STS g,
w < CRAFT LAUNCH <5
FoseoaT | spackee |8 | Teveronerns | Geo
3 o | O
-3 = Las) UPPER 9 o
z o BOL STAGE LIFTOFF |UFTOFF| 2 | wa
R c e lka PKM) WEIGHT [LENGTH| £ |1
s USED (LBS) FT) 2
U.S. GEOSTATIONARY EARTH OBSERVATIONS
GOES
1 -G, -H HUGHES SPIN of o o 975 NA
NA NA
GOES R
2 |-1. -J. -k FORD 3-AXIS 0 o ol 1200 PAM-D ? 9500 | 7.5
. (EST) (EST) | (EST)
GOES
3 |-L. -m FORD 3-AXIS o o o] 1200 PAM-D ? 9500.| 7.5
(EST) (EST) | (EST)
q
5
b o)
e } BESS|
g 0
7 <=5
05
L
)
W2 )
8 Co o
Ny ooty
[
9 =i
fad VIR
10 '
11
12
13

A-73

XBLC-2 (3-85) SFO




A-74

TABLE A-2A LOW MODEL

TRAJECTORY
w i : 0 25 LAUNCH SCHEDULE ) ] E—— oF0)
Zs MISSION as SPONSOR g , 2<|5% w3
S5 2 i - | 5 % [0 | venicLe | £ | £ | APOGEE
2 3 & la 59 |z G | < | Ppericee
o 8s [a6 |87 |ea [ao[s0]a1[92]e3 |94 |95 [s6 [97 [o8 [as Joo [ToTAL o & DincLinaTION
FOREIGN GEOSTATIONARY EARTH OBSERVATIONS
METEOSAT P2/LASSO c [ AR K |F
D |Esa o| 3 1 1 GEOSYNCH
TRANSFER
MOP (METEOSAT c |arI K [F
OPS. PROGRAM) D | EUMETSAT ol 7 1l 2 GEOSYNCH
-1, -2 TRANSFER
MOP F/O F | ART K [P
D | EUMETSAT p{ 7 1] 2 GEOSYNCH
TRANSFER
EXPERIMENTAL M | ARI K [P
EARTH D | ESA p| 3 1 1 GEOSYNCH
RESOURCES TRANSFER
GMS F/0 F [H-1A [T |P
D | vAPAN o| 7 1 1 2 GEOSYNCH
NASDA TRANSFER
GMS - X " P [H-1A [T [P
o | JAPAN p| 7 1] 1 GEOSYNCH
NASDA TRANSFER
OTHER SYNCH. | MlH-1Aa [T |P
SYSTEM o | uapPan o| 7 1 ' 2 GEOSYNCH
NASDA . . TRANSFER
CHINA METSAT PEOPLE’S Mm|cz-3 |s |P
o | REPUBLIC ol s 1 | . 2 GEOSYNCH
OF CHINA TRANSFER
OTHER SYNCH VARIOUS . M | ART K [P
SATELLITES 0 | FOREIGN p| o 1 1 1 3 GEOSYNCH
GOVERNMENTS STS E |A | TRANSFER
GEOS -t : P |H-11 T|P
10 JAPAN 1 1 GEOSYNCH
NASDA TRANSFER
11 | ToTaL o]l 1| 1] of 3| 2| 2 17
12
13

X812 3-8 £




TABLE A-2B. LOW MODEL
> CONFIGURATION
o EQUIVALENT FOR w
« Pt 16-MHZ SPACE- STS g5
wi i SPACECRAFT | SPACECRAFT N TRANSPONDERS | CRAFT -AUNCH £0
s SSIOoN BUILDER DESCRIPTION b WEIGHT ] NOTES
-5 = LBS) UPPER 9 o
z @ B0L STAGE LIFTOFF [LIFTOFF| 2° | wa
R c | ol «a PRM) WEIGHT [LENGTH| 2 |1
s USED (LBS) FT) 8
FOREIGN GEOSTATIONARY EARTH OBSERVATIONS
METEOSAT P2/LASSO
1 AERO SPIN of o] o 770| Na - -
NA NA
MOP (METEOSAT
2 | ors. proGram) AERO SPIN of of of 770 | Na - -
-1, -2 NA NA
MOP F/O
3 UNK UNK of o] o 1200 | Na - -
(EST) NA NA
EXPERIMENTAL .
4 | EARTH UNK UNK of o] o 1800 | Na - -
RESOURCES (EST) NA NA
GMS F /0
5 NEC? UNK of of o 1150 | Na - -
(EST) NA NA (2 <)
\ SRS
GMS - X g 0y
6 UNK UNK of of o] t1soo| Na - - S o=
(EST) NA NA o
OTHER SYNCH. ' T
7 | system UNK UNK of ol o] 1200 Na - - "%
(EST) NA NA
CHINA METSAT
8 CHINA UNK of of o] 1s500]| Na . - -
(EST) NA NA
OTHER SYNCH
Q | SATELLITES UNK UNK of of o] 1200} pamM-D2 ? gg8oo | 9.8 | v 1
(EST) (EST) | (EST)
GEOS-1
10 UNK UNK of o o 1210 | Na - -
(EST) NA NA
I
11
12
13

A-75

XBLC-2 {5-85) SFD



A-76

TABLE A-2A LOW MODEL
I TRAJECTORY
w By w8 LAUNCH SCHEDULE oy fEgl T ] b
48 MISSION a¢| SPONSOR  [1|o : LY N
35 a e et ' &% [0c|vericle | = | £ | APOGEE
z s [ (TRl 37 il N PERIGEE
o 85 |ae a7 [ss [sa]ao[a1]a2]93]a4 Jo5 o6 [a7 Jos [oo Joo JroTAL t JINCLINATION
U.S. LOW EARTH ORBIT OBSERVATIONS .
ADVANCED TIROS-N AT-F |w [F [465 .
1 | noaa-c NOAA 1 456
98.9
ADVANCED TIROS-N AT-F |W 465
2 | noaa-p.NoAA-H NOAA 1 1 4 456
NOAA-I.NOAA-U 98.9
ADV. TIROS F/O sTs  |w 465
3 |-k, -L. -m, - NOAA 1] 1 5 458
98.9
COMMERCIAL sTs  |w
4 | LaNDSAT EOSAT 1 1 3 VARIOUS
OTHER sTs  |w
5 | LEC OBSERV. MARKET 2 VARIOUS
PROJECTION
6 | ToTaL 1] i) of 1] 2 15
‘e - n'
7
8
9
10
1
12

13

XBLL-V {3-88) €22




TABLE A-2B. LOW MODEL
> CONFIGURATION
o EQUIVALENT FOR uw
p < 36-MHZ %%A;(’::ﬁ_- LASUTNSCH <>
w L <0
£0 MISSION SPACECRAFT SPACECRAFT N TRANSPONDERS [ FH Te NOTES
52 BUILDER DESCRIPTION o L BS) UPPER s |°a
- 2
z @ BOL STAGE LIFTOFF JLIFTOFFl 2 |wa
g e | kol ka PKM) WEIGHT |LENGTH| z |5
LBS) (FT)
v USED g
U.S. LOW EARTH ORBIT OBSERVATIONS
ADVANCED TIROS-N
1 NOAA-G RCA 3-AXIS o] o]} (o] 1600 NA - -
NA NA
ADVANCED TIROS-N
2 | NOAA-D,NOAA-H RCA 3-AXIS of of o] teoo | Na - -
NOAA-1I,NOAA-U . NA NA
ADV. TIROS F/O0
3 |-k -L. -m, -n UNK UNK ol o] o] 2400 UNK 4000 |10.0 | H| 2
(EST) (EST) (EST)
COMMERCIAL
4 | LaNosaT RCA? 3-AXIS o] o] o] sooo | uNk 7500 | 10.0 | H t
{EST) (EST) | (EST)
OTHER
5 | LEO OBSERV. UNK UNK ol o] o] 3000 | uNk 4500 |10.0 | H
(EST) (EST) {EST)
6
1 00
S
ol
8 22
N &2
9
10
1
12
13

A-77

XBLC-2 15-85) SFO



A-78

TABLE A-2A LOW MODEL
TRAJECTORY
- 8. Buls. LAUNCH SCHEDULE 2y Eg— " (0£G)
z2 MISSION 2%l SPONSOR [g%|q% <55 BME
33 wy ¥ a 3 w | 2 [TAPoGEE
2 s ol I o || VEHICLEL = [ < | periGEE
o 85 |86 |87 [8a [aa|a0 |91 ]92 93 [94 |95 [a6 [97 [98 |99 Joo [ToTAL o t [INCLINATION
FOREIGN LOW EARTH ORBIT OBSERVATIONS
Mos N-II |7 [F [se5
1 |- JAPAN SUN SYNCH
(MARINE OBS.SAT) NASDA 99
mos H-1A | T 565
2 |-2,-3,-4,-5 JAPAN 1 SUN SYNCH
NASDA 99
EGP (EXPERIMENTAL H-1A |7 932
3 | cEobeETIC PAYLOAD) JAPAN CIRCULAR
NASDA
J-ERS H-1A [T 355
4 | -1 (EARTH JAPAN 1 SUN SYNCH
REMOTE SENSING) NASDA
J-ERS H-1A | T 355
5 | -2. -3 JAPAN SUN SYNCH
NASDA
ERS AR-4 | K 465 )
6 | -1 (EARTH ESA 1 SUN SYNCH
RESOURCES SAT)
ERS B AR-4 |k 465
7 |-2. -3 ESA 1 SUN SYNCH
spoT AR-2 | K 517
g |- -2 FRANCE 1 SUN SYNCH
i 98.7
SPOT F/0 AR-3 | K 517
9 : FRANCE 1 SUN SYNCH
98.7
OPERATIONAL EUROPEAN AR-3 |k
10 | reo GOV T/ 1 VARIOUS
INDUSTRY
IRS -1A c-1 P 540
1 INDIA SUN SYNCH
ISRO
IRS PSLV |1 540
12| -2, -3 INDIA 1 1 SUN SYNCH
ISRO
IRS F/0 PSLV |1
13 INDIA SUN SYNCH
1SRO

XBCL-1 (3-84) &



TABLE A-2B. LOW MODEL
> CONFIGURATION
o EQUIVALENT FOR w
= P 36-MHZ SPACE- STS g,
Yo MISSION SPACECRAFT SPACECRAFT N TRANSPONDERS VSSQ;FJT LAUNCH § 154 NOTES
5 g BUILDER DESCRIPTION 5 BS) UPPER s 163
z o BOL STAGE LIFTOFF LIFTOFFl 2 |wd
g R PEM) WEIGHT ILENGTH| 2 |b
" USED {LBS) FT) 8
FOREIGN LOW EARTH ORBIT OBSERVATIONS
MOS
1 -1 NEC 3-AXIS o) 0 ol 1es0 NA - -
(MARINE OBS.SAT) NA NA
MOoS
2 -2,-3,-4,-5 UNK 3-AXIS o) o o] 2840 NA . - -
. (EST) NA NA
EGP (EXPERIMENTAL
3 | GEODETIC PAYLOAD) KAWASAKI 3-AXIS o o ol 148s NA - -
NA NA
J-ERS
4 [ -1 (EARTH UNK 3-AXIS o (o] o[ 3090 NA - -
REMOTE SENSING) (EST) NA NA
J-ERS
5 | -2. -3 UNK 3-AX1S 0 0 ol 3090 NA - -
(EST) NA NA
ERS 2y
6 | -' (EARTH DORNIER 3-AXIS of ©Of o©Of 4750 | NA -l - LN
RESOURCES SAT) (EST) NA NA " f
ERS v o
7 -2, -3 UNK 3-AXIS o) o ol 47s0 NA - - ] F;
(EST) NA NA
SPOT
g |- -2 CNES 3-AXIS o 0 o| 4080 NA - -
NA NA
SPOT F/0
9 CNES? 3-AXIS o) (o] o| so000 NA - -
(EST) NA NA
OPERATIONAL
10 | LEO UNK 3-AXIS 0 (o) o| soo00 NA . - -
(EST) NA NA
IRS -1A
11 INDIAN 3-AXIS o 0 ol t980 NA - -
NA NA
IRS
12 | -2. -3 UNK o) o o] tgso NA - -
' (EST) NA NA
IRS F/0
13 UNK 3-AXIS o] o o| 1980 NA - -
(EST) NA NA

A-79

XBLC-2 {$-8% SFD



A-80

TABLE A-2A LOW MODEL

TRAJECTORY
o
ol Su Cuwldu LAUNCH SCHEDULE 2y [E8l——— (0£G)
zg MISSION 0% "'SPONSOR sSlas <55l - wl3
35 i o |w - e o] vernicte | = | £ | APOGEE
2 s o Eo ek & | < | remicee
o 8s |sc|a7 [aa [aa]s0 |01 ]o2]o3]94 [os |06 [a7 [o8 oo Joo JToTAL t |IncLiNaTION
FOREIGN LOW EARTH ORBIT OBSERVATIONS
SAMRO REPLACEMENT AR-3 |K |P
1 | (mrczTany FRANCE / 1 3 SUN SYNCH
RECON) GERMANY
VARIOUS CHINESE PEOPLE’S UNKN | s
2 | Leo mIssToNs REPUBLIC 1 1 4 VARIOUS
' OF CHINA
SOUTH AMERICAN sTs W
3 | Leo sats VARIOUS 1 1 4 VARIOUS
ARI K
OTHER FOREIGN UNKN | -
4 | Leo VARIOUS 1 1 3 CIRCULAR
SUN SYNCH
5 | TotaL al 3| af 4| 2| 2] 2 3e
6
I3 hl
7
8
9
10
1
12

13

XBCL-§ {3-B43 EC2



TABLE A-28B. LOW MODEL
> CONFIGURATION
o EQUIVALENT FOR w
& < 36-MHZ SCF;C\(;ET- LASUTNSCH ¥
w TRANSPON 0
z2 MISSION sp&fﬁ%’;‘;” gg;&fﬁ,’ﬁg; N SPONOERS |\ E1GHT I NOTES
) o (&
35 2 Les) UPPER 9 O
z o BOL STAGE LIFTOFF |LIFTOFF| 2 lwa
R c v |l xa PRM) WEIGHT [LENGTH| 2 |5
" USED wBs) FT) g
FOREIGN LOW EARTH ORBIT OBSERVATIONS
SAMRO REPLACEMENT
1 (MILITARY UNK UNK of of o] 3200| Na - -
RECON) (EST) NA NA
VARIOUS CHINESE
72 | LEO MISSIONS UNK UNK o o o] 1200 | wNa - -
(EST) NA NA
SOUTH AMERICAN
3 | LEO sATS UNK UNK of o] o] 2800 | uNK 4000 | 8.0 | v 1
(EST) (EST) | (EST)
OTHER FOREIGN
4 | Leo UNK UNK of o] o] 2800 | Na - -
(EST) NA NA
5
5 {
7
RIS
8 A IR
i ‘k.
9
10
11
12
13

A-81

XBLZ-2 (5-8%) SFO



A-82

TABLE A-2A LOW MODEL

TRAJECTORY
wl S 2ul3 LAUNCH SCHEDULE 2w [Fol— oFa)
- w [+4
go MISSION nil SPONSOR [:¥|2t 5¢len NE
=5 2 i - |w - e lo-{vericte| = | £ | APOGEE
> s N o (U] EUI n .‘5 PERIGEE
o 85 |86 |87 [88 |89 |90 |91 ]a2]93 |94 [a5 |96 [97 [ Jos Joo froTAL t [incUinaTion
NAVIGATION AIDS
TRANSIT ¢ [scout [w [ [eo0
F/0 D |u.s. NAVY m| 4 2 2 2 2 8 CIRCULAR
90
TOTAL ol o] of 2[ o] 2| 0] 2 0| 2| o 0| 0f 0| 0] o} 8

10

11

12

13

XBCL-1 (3-8 €S2



TABLE A-2B. LOW MODEL
> CONFIGURATION
o EQUIVALENT FOR w
i < 36-Muz Scpnl,\c\CrET. LASUTNSCH 25
wao SPACECRAFT SPACECRAFT ~ TRANSPONDERS o
zg MISSION N WEIGHT 5 NOTES
52 BUILDER DESCRIPTION S LBE) UPPER Cerore lurrore] & o3
P-4 [+1] - [, )-8
< sot v WEIGHT [LenGTH| £ |5
B c | ku[xa PKM) wesi || g
NAVIGATION AIDS
TRANSIT
1 | Frso RCA 3-AXIS oo o o 142 | NA - -
NA NA
2
4
5
6
7
8 OO
:" :.s".l
b
L) w-
9 ol
Yot e
c
10 3
1 e
12 E
:
13 X

A-83
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AFSAT
AKM
AMS
ARABSAT

. ASTRO

ATHOS

AUSSAT
BS

BSS
CNES

COMSAT
CS

DBS
DOD

' ECS
EGP
ELV .
EOS
EOSAT

ERS
ESA
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APPENDIX C
LIST OF ACRONYMS

AFrican SATellite
Apogee Kick Motor
African/Mediterranean Satellite (Israeli consortium)

ARAB SATellite Communications Organization

ASTROphysica] Satellite (Japan-ISAS)

Tpp11ed Technologique Hyperfrequences en Qrbite Synchrone
France)

AUStralian SATellite
Broadcast Satellite (Japan-NASDA)
Broadcast Satellite Service

Centre National d'Etudes Spatiales (National Center for
Space Studies) (France)

COMmunications SATellite Corporation (U.S.)
Communications Satellite (Japan-NASDA)

Direct Broadcast Satellite

Department of Defense (U.S.)

European Communications Satellite

Experimental Geodetic Program Satellite (Japan)
Expendable Launch Vehicle

Electrophoresis Operations in Space

Earth Observation SATellite Co. (Joint venture of RCA
& Hughes Aircraft Co.)

Earth Resources Satellite (ESA)

European Space Agency



ISAS

ISI

IS0
ISPM
ISRO
ITALSAT
JSC

JEA
J-ERS
LSAT

LEO
LEASAT
MBB
MDAC/JJ

MITI
MMSAT
MOBILSAT
MOP

MOS

MPS

MRA
MSAT

MSS
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Institute of Space and Aeronautical Sciences (Tokyo University,
Japan)
International Satellites, Inc.
Infrared Solar QObservatory (ESA)
International Solar Polar Mission
Indian Space Research QOrganization
ITALian SATellite

Japan Communications Satellite Company (a joint venture
of C. Itoh, Mitsui, and Hughes Communications)

Joint Endeavor Agreement
Japanese Earth Remote Sensing Satellite

Large SATellite (ESA-developed satellite bus; now called
0lympus) -

. Low Earth Orbit

LEAsed SATellite
Messerschmitt~Bolkow-Blohm GmbH. (Germany)

McDonnell Douglas Astronautics Corporation/Johnson and
Johnson

Ministry of International Trade and Industry (Japan)
Martin-Marietta SATellite

mgg;gg SATellite System

Meteosat Operational Program (Eumetsat)

Maritime Observation §pte1]ite.(Japan-NASDA)
Materials Processing in Space

Microgravity Research Associates

Mobile Communications SATellite (Canada)

Mobile Satellite Service



S/TD
STS
SYLDA

SYNCOM
TDF
TDRSS
TERS
T0S
UNISAT

UN-ITU
WARC
WTR
UAPT
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Scientific/Technical Development
Space Transportation System (Space Shuttle System) (U.S.)

SYsteme de Lancement Double "Ariane" (System for a double
Taunch on Ariane) (France)

SYNchronous COMmunications Sate]]ité (same as LEASAT)
Telediffusion de France (Television Broadcasting of France)
Tracking and Data Relay Satellite §y§tem (u.s.)

Tropical Earth Resources Satellite (Indonesia/Netherlands)
Transfer Orbit Stage

UNIted SATellites (A consortium of British Aerospace Dynamics,
GEC-Marconi and British Telecom)

United Nations International Telecommunications Union
World Administrative Radio Conference
Western Test Range (at Vandenberg AFB)

Union Africaine des Postes et Telecommunications (Organization
of 14 central African states)





