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1.0 INTRODUCTION

The purpose of the Economic Analysis 1is to evaluate the ecqnomic

~viability of alternative plans for MSAT. These plans are as follows:

Plan 1:  L-Band only (1645.5 to 1660.5 MHz and 1544 to 1559 MHz)
A satellite. ’ o

This plan involves the change of existing design of UHF
frequency to L-Band frequency.

Plan 2: Dual Band (L-Band and UHF) satellite.

This plan 1involves the1changé of existing design of UHF
frequency to a boncept that fintegrates UHF and L-Band
frequencies in one satellite. .

Plan 3: Separate L-Band and UHF satellites.
This plan employs separate L-Band and UHF sate111tes.

The ecbnomic ana1ysis results of each alternative plan are compared
to those of the Reference System which is a UHF system as described
in reference (1). In order to have valid comparisons, the market
forecasts, the financial and economic assumptions used in the
Reference System are retained for this study.




2.0

DEFINITION OF REFERENCE AND ALTERNATIVE PLANS

2.1 Reference Plan

The reference plan is the baseline system option as described
in the Business Proposal of February, 1985. It can be
described as follows:

No. of Beams " 2
No. of Spacecraft 2
Class of Spacecraft PAM D
Operating Frequency UHF
Feeder Link Frequency SHF
Payload Configuration UHF
System Availability : 98. 4%
System Capacity 35,000
Net Present Value (1984) -16
$MCD -

2.2 Alternative Plans

As described in Section 1, there are three alternative plans
of using L-Band for MSAT services. A1l plans assume a
Canada/US cooperative system. Within these three plans, there
are various options of -implementation. They are summarized in

Table 2.1.

Plan 1

Plan 1 consists of three alternatives as shown in Table 2.1.
The first alternative, utilizing a PAM D satellite with
2 beams, has a system capacity of 6,000 users. The second,
which is a PAM DII 2 beam satellite, has a system capacity of
13,000 users and the third alternative employs a PAM DIl
4 beam satellite with a system capacity of 21,000 users.

8340z/



TABLE 2.1
SUMMARY OF ALTERNATIVE PLANS

ALTERNATIVE PLANS

PLAN | PLAN 2 - " PLAN3
NO. OF BEAMS 2 2 4 2 UHF/4 L-BAND 2 UHF/2 L-BAND
NO. OF SPACECRAFT 2 2 2 2 " 2 UHF/2 L-BAND
CLASS OF SPACECRAFT ~ PAM D PAM DIl PAM DIl PAM DII HS 393 PAM D
OPERATING FREQUENCY  L-BAND L-BAND L-BAND  UHF/L-BAND UHF/L-BAND  UHF/L-BAND
FEEDER LINK FREQUENCY SHF SHF SHF SHF SHF SHF
PAYLOAD CONFIGURATION L-BAND L-BAND L-BAND  UHF/L-BAND UHF/L-BAND UHF/L-BAND
SYSTEM AVAILABILITY  97% 97% 97% 974 - 974 97%

SYSTEM CAPACITY 6,000 13,000 21,000 36,000 47,000 UHF -+ 35,000
. : L-BAND 6,000

Plan 2

Two alternatives were considered in Plan 2. The first
alternative consists of a PAM DII spacecraft employing 2 UHF
and 4 L-Band beams. The UHF system capacity is 35,000-u§ers
and the L-Band capacity is 1,000 users for a total system
capacity of 36,000 users as shown in Table 2.1. The second
alternative utilizes an HS 393 spacecraft with the same beam
configuration. The UHF capacity for this alternative is also
35,000 users but the L-Band capacity is 12,000 users for a
total system capacity of 47,000 users.

Plan 3

In the joint agreement for a cooperative system, Canada - and
U.S. satellite operators would share the procuremeht costs of
a four spacecraft system: two satellites for Canada and two
~satellites for the U.S. Therefore, from Canada's viewpoint,
Plan 3 consists of two satellites (1 UHF and 1 L-Band).

8340z/



.Two scenarios are envisaged:

Scenario 1: launch both UHF and L-Band satellites in 1991;

Scenario 2: launch UHF satellite in 1991. Launch L-Band
satel1ite when UHF capacity runs out. )

Each of the separate satellites used in Plan 3 is a PAM D
class with 2 beams. The UHF satellite has a system capaciFy
of 35,000 users and the L-Band satellite has a system capacity
of 6,000 users as shown in Table 2.1. '

8340z/



3.0 STUDY ASSUMPTIONS & ECONOMIC METHODOLOGY
3.1 General

The study assumptions and Economic Methodology delineated in

the MSAT Bus1ness Proposal Appendix F, reference (1), strictly

app]iés to this study. These assumptions are listed 1in the

following subsections. Only the first gengration, though, fis
considered in this study. The proposed firét generation

scenarios, Tike in reference (1), consist of a satellite used

by Canada in a Jjoint venture with a U.S. partner. In the

joint agreement, Canada and U.S. satellite operators would

share the procurement costs of a two spacecraft system. The
U.S. operator would launch the first spacecraft in April 1990,

as shown in Figure 3.1. Canada would Tease transpondefs on

this satellite for service fintroduction until the second

spacecraft is launched one year Tlater. This allows one full

year for building the Canadian market.

ONE GENERATION STUDY

- FIRST GENERATION »-
) STUDY PERIOD

i

l'sales8sla7lsslsoloolorloalosloslos]oslozloslooloolorlozl

FIRST GENERATION -
| CANADIAN SATELLITE LIFE |

- ? |

UTILIZED CAPACITY OF U.S. SATELLITE

Figure 3.1 Study Period Assumptions

8340z/
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3.2

3.3

For the analysis, the lease charges associated with using the -
American satellite and the revenues accrued from it have not
been incorporated into the cost and revenue profiles. It fis
expected that the lease charges and associated revenues would
be equivalent and would have no economic impact on the net.
result. However, all other costs, revenues and expensés have
been.brojected using this assumption as a basis. The income
tax calculations are derived with the assumbt1on that no
losses could be written off against any other profitable
project. The financial parameters are projected for the
period under study for cash flow analysis.

Study Period

The study period for all alternative ~ plans  is
14 years,commencing 1984. Other assumptions are as follows:
Life estimate of satellite: 7 years

Life estimate of ground segment equipment: 15 years

First Generation study period with

launch in 1991: 14 years
In-service date: 1990 second quarter
Base year: : " 1984

Financial Paramenter

The financial parameters used in the economic.analys1§ are as
follows:

RATE

Cost of 1ong.term debt - 13%
Cost of equity o 15%
Debt ratio 50%
Composite cosSt of capital _ 14%
Income tax _ 4 50%
Capital Cost Allowance (CCA) rate: ‘

- Space Segment ‘ 40%

- Ground Segment ‘ - 20%

. -6 -
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3.4

Cost and Revenue Increase Factors

3.4 Expense Increase Factors

A ten year profile of Cost Increase Factors was projected by

Telesat's _Finance_ Department 1in -November 1984. The factors

required béyond'the ten year projection perjod are assumed to
be the same as the last projected year. The factors represeht

economy-wide inflation rates. Figure 3.2 shows the projection

of inflation rates for the study period.

" leselaslasla7iaslaoi sol o192l 9309a 95l 98] 97 98] 991 0o

FigUre 3.2 Expense Increase Factors

3.4.2 Revenue Increase Factors

Revenues are inflated with rate increase factors which are
consistent with the existing regulatory environment. It has
been Telesat's experience that brice increases are not
normally compensafory for the effects of inflation. However,

8340z/



we have devised a reasonable strategy of rate 1ncreasés.
These Rate Increase Factors have been applied to both the
airtime and  access chafges. Figure 3.3 graphically
demonstrates the Rate Increase Factors.

8%

8%

12%

4%
4%
%
LY.
R
4%

(@e .85 86 471888990 | 91 1921931941951 96197198199 } ao !

Figure 3.3 Revenue Increase Factors
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4.0

4.1

CASH FLOWS

The cash flows consist of capital expenditures, operating
expenses, and revenues.

Capital Expend1tures
411 Space Segment

The spacé segment capital expenditures include the total
investment required for the design, procurement and launch of
the required satellite system. Annex A contains the detailed
analysis of space segment costs for the various spacecraft
classes. The Canadian investment portion required for a joint
venture has been calculated and inflated for the first
generation systems. The data in Annex A is used to calculate
annual space segment capital expenditure cash flows. The cash
flows are shown in Annex B.

For proper treatment of capital cost allowance and income tax 4
calculations purposes, the Economic Analysis System (EES)
requires a one-time capital injection in the in-service-date.
Therefore, it 1is necessary to calculate the future vaiue to
1991 of the space segment capital 'exbenditure cash flows..
These one-time capital injections for the various spacecraft
used in the alternative plans are shown in Tables 4.1, 4.2,
and 4.3.

8340z/



TABLE 4.1

MSAT SPACE SEGMENT COSTS: PLAN 1 (L-BAND)

FUTURE VALUE FOR

IN-SERVICE DATE L-BAND
. " 1991 DOLLAR - SYSTEM CAPACITY
SPACECRAFT CLASS '$ MCD* # OF USERS
PAM D, 2 Beams - 235.937 ' 6,000
PAM D II, 2 Beams 273.408 13,000

PAM D II, 4 Beams

305.187 21,000

* MCD: Million Canadian Dollars

TABLE 4.2

MSAT SPACE SEGMENT COSTS: PLAN 2 (DUAL BAND)

FUTURE VALUE FOR

IN-SERVICE DATE UHF SYSTEM  L-BAND SYSTEM TOTAL
1991 DOLLAR CAPACITY CAPACITY SYSTEM CAPACITY
SPACECRAFT CLASS $ MCD # OF USERS # OF USERS # OF USERS
PAM DI | - 332.097 35,000 1,000 36,000
2 Beams UHF :
4 Beams L-Band
‘H$393 325.668 35,000 12,000 47,000
2 Beams UHF :
2 Beams L-Band
/
- 10 - ,
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TABLE 4.3

MSAT SPACE SEGMENT COSTS:
PLAN 3 (SEPARATE UHF AND L~BAND’SATELLITES)

FUTURE VALUE FOR

v . .
.

IN-SERVICE DATE L-BAND
11991 DOLLAR SYSTEM CAPACITY

SPACECRAFT_CLASS $ _MCD # OF USERS

PAM D, 2 Beams UHF 265.397 %% | 35,000

PAM D, 2 Beams L-Band 235.937 6,000

** (QObtained from reference (1)

4.1.2 Ground Segment

The ground segment costs dncurred by Telesat include the
Central Control Station (CCS),' Network .Managemént Control
System (NMCS) and Demand Assigned Multiple Access (DAMA)
System. The costing methodology for the ground segment
portion 1is given in reference (2). A one-time capital
injection is calculated for the 1n—serV1ce—date in the same
manner as explained in subsection 4.1.1. The cost summary of
the ground segment is shown in Table 4.4, '

) -1 -
8340z/




PLAN 3
PLAN 1 PLAN 2 . SEPARATE UHF &
_ L-BAND DUAL_BAND L-BAND SATELLITES
Estimated Cost
1984 ¢ $25.5 MCD  $28.4 MCD $25.5 MCD
Inflated ‘ _
Currént Year $30.957 MCD  $33.822 MCD  $30.957 MCD
1987 ¢
Annual
(Current Year)
Construction Charges : -
1987 $10.319 MCD $11.274 MCD $10.319 MCD
1988 $10.3719 MCD  $11.274 MCD  $10.319 MCD
1989 $10.319 MCD $11.274 MCD $10.3719 MCD
Future Value _ :
For In-Service $40.462 MCD  $47.762 MCD  $40.462 MCD
Date 1990 $ :
4.3.1 Ground and Space Capitalized Development Costs

TABLE 4.4

MSAT GROUND SEGMENT COSTS

The capitalized developmental costs are assumed to be 1ncurred
prior to service introduction. These éosts include expenses
relating to marketing, business deve]opment, advertising and
promotion. For two Vyears ‘prior to service 1ntrodﬁct10n,
marketing, advertising and promotion expenses have been
a]]ocated Business development costs have been allocated for

two full earlier years, 1986 and 1987.

The costs have been estimated in 1984 dollars, as shown in
Table 4.5.
~outlined in Annex E of reference (1).

A detailed calculation of these figures is
The projected cost
increase factors are used to finflate the 1984 figures to
current year dollars. '

- 12 -
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4.2

JABLE 4.5
DEVELOPMENT COSTS
($1984 $ MCD)

- COST ITEM AMOUNT

Marketing _ 1.2
Advertising & Promotion 2.16
1.2

Business Development

These 1items have been affiliated with either the space or
ground capital equipment. It is necessary to allocate. an
equitable amount to each capital group. Such amounts were
computed in proportion to the space and earth expenditures in
a given year. Table 4.6 illustrates the annual allocations
associated with the space and ground segment capital. They

are listed in inflated current year dollars.

Operating Expenses

i

Operating “expenses consist of Operations and Maintenance
Expense, Genera1 and Administrative Expense, and Marketing,
Advertising, and Promotion Expense,

4,2.1 Operations and Maintenance (0&M) Expense
(1) Space Segment
As per Annex D of reference (1), the 0&M for the space segment

is estimated to be $1.5 MCD per year in 1984 dollars. This
cost is inflated using the cost increase factors.

- 13 - o :
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TABLE 4.6

CAPITALIZED COST BREAKDOWN

(Current Year $ MCD)

11986

1989

1987 1988 1990
Marketing 1.158 1.667 .450
Advertising & 2.084 3.000 .810
Promotion ‘ _
Business 1.336 1.429
Development
TOTAL 1.336 1.429 3.242 4.667 1.260
Portion Charged 1.336 1.159 2.153 . 3.141 1.260
to Space Segment
Portion Charged .2170 1.089 1.526
to Ground Segment

- 14 -
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4.3

(2) Ground Segment Equipment

o

-Operationé and maintenance expense associated with the ground

segment is estimated as 7.12% of the existing plant in service
for each year. Detailed description of methodology used in
the_ca]cujation is contained in Annex D of reference (1).

4,2.2 General and Administrative (G&A) ExpenSe

As per Annex D of reference (1), the following percentages
were used:

% of P1ant in Service

Space Segment 3.31%
Earth Segment 3.85%
4.2.3 Marketing, Advertising and Promotion Expense

As per Annex E of - reference (1), markéting expense s

estimated as $1.2 MCD per year, and advertising and promotion

expense is estimated as $1.3 MCD, both in 1984 dollars. These
cost estimates are inflated to current year dollars using the
study's cost increase factors.

Revenue Projections

4.3.1 L-Band Market Forecast

It has been determined in Sub-Task 3, that there 1is an
incremental cost of $700 in the mobile terminal cost because
of chénging the design from UHF to L-Band. The cost breakdown
is shown in Table 4.7.

15
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TABLE 4.7

MOBILE TERMINAL COST COMPARISON

UHF MOBILE L-BAND MOBILE

"TERMINAL COST TERMINAL COST
TERMINAL ‘ $3,500 $3,700
ANTENNA " $1,000 41,500

TOTAL 4,500 - 45,200

The effect of the cost increase on the market forecast derived
in reference (3) 1is a decrease of 2.8% 1in ‘the number of
terminals. This decrease 1is based on the Wood's Gordon
demand/price elasticity curve shown in Figure 4.1. The gurve
of interest is the dottéd one corresponding to an airtime
charge of $1.50 per minute. A straight line, as shown, is
assumed to be an approximation to this curve. From the
straight Tline, it 1is seen that when the terminal cost
increases from $4,500 to $5,200, the number of termiha]s
decreases from 112,500 to 109,400, a drop of 3,100 or 2.8%.

Figure 4.2 1is a graphical representation of the resultant '

L-Band market forecast. The two market forecasts are offset
by 2.8%. Table 4.8 gives the market forecasts in tabular form.

16
8340z/



FIGURE 4.1

MSAT POTENTIAL MARKET
CSENSITIVITY TO VARIATIONS IN PRICE OF USER TERMINALS
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FIGURE 4.2

MSAT BUSINESS PROPOSAL AND
L-BAND MARKET FORECASTS
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TABLE 4.8

Average Users

W ~N YL W N -

e )
W N - O W

(Users/Year)
PROJECTED PROJECTED
MSAT L-BAND

BUSINESS PROPOSAL

2,501
8,751
17,501
27,500
37,499
47,500
56,719
64,325
69,924
73,315
75,346
77,017
78,623
80,181

(2.8% REDUCTION)

2,431
8,509
17,018
26,742
36,467
46,191
55,156
62,553
68,000
1,296
73,271
74,896
76,458
77,972

- 19 -
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4.3.2 Revenue

The methodology used to calculate revenue is described in
reference (1). The L-Band market forecast, shown in Table 4.8
togethér with the price scenarios defined in Table 4.9; are
used -to project revenue. The revenue 1hcrease factors are
app11éd -to bring the revenue projections to current year
dollars. '

TABLE 4.9

1984 PRICE STRATEGY

Telesat's Service Provider's
User Payment Income Income
Access
Charge $50.00 $25.00 $25.00
Per Month _
Airtime \
Charge $ 1.50 $ 1.25 $ 0.25
Per Minute ~
1990 PRICE STRATEGY
Telesat's Service Provider's
User Payment Income Income
Access ‘
Charge $63.26 $31.63 . $31.63
Per Month ‘
Airtime . ' ‘ '
Charge $ 1.90 $ 1.60 $ 0.30
Per Minute :
- 20 -
8340z/



_ \- 1- -

HE N BN AN W A AN - - g -

The market forecasts have been defined by the number of Mobile
Radio Service (MRS) and- Mobile Telephone Service (MTS)
subscribers projected by the end of each year and the
corresponding monthly airtime. In order to ca1culéte the
revenue projections, the year-end data 1is modified to
represent- the average number of subscribers throughout each
year. This number of subscribers, shown in Table 4.4, is then
used to calculate the average monthly airtime based on a
monthly usage of 150 minutes per month per terminal. This
data is then wused as input to a computer model which
ca]du]ate; the projected revenue of the.var1ous MSAT system
scenarios. o

The revenue computer model calculates the year by year revenue
potential of a particular satellite system given the average
number of wusers and average monthly airtime. Given the
maximum user capacity of the first generation satellite
systems, the model restricts the total number of users to that
capacity. By Timiting the tota1 number of users, the amount
of airtime is also restricted and the resulting maximum
revenue potential is calculated. The spacecraft capacities
are identified to the model in thousands of users. When the
total capacity of the first generation satellite is saturated
by the market penetration, the model assumes that, when the
second generation is put into service, the market growth will
resume to the expected market penetration from the point of
the initial truncation.

The revenue projections, in current year dollars, for the
various satellite systems are shown in the Cash Flow Summary,
Annex B.

- 21 . :
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5.0

5.1

RESULTS OF THE ECONOMIC ANALYSIS

‘The preceeding data is fed into the Economic Evaluation System

(EES) model. The results are expressed in terms of the Net

Present Value (NPV). For comparison, the results of the MSAT

Business proposal baseline scenario have been included. ATl
the - NPV - values are negative, indicating that all plans
considered are not economically viable in the first generation.

Plan 1: L-Band Only Option

Plan 1 consists of three alternatives as shown in Table 5.1.
In this table, 97% availability corresponds to a satellite
L-Band EIRP of 32.3 dBW per carrier. This availability is
comparable to that in the UHF scenario. Therefore the service
quality of the L-Band alternatives is comparable to that of
the UHF MSAT Business Proposal scenario. g

The results in Table 5.1 show that between the three options,
only the 4-beam system using a PAM DII class spacecraft can
achieve a maximum capacity of 21,000 users. It has the best
NPV value. However, when compared to the UHF scenario, its
NPV is still less than that of the UHF option. This reduction
in the NPV value 1is largely due to the much lower revenues

‘arising from diminished spacecraft capéc1ty of the L-Band

alternatives as compared to the UHF case. Table 5.2 shows the
components making up the NPV.

Table 5.1 further 1nd1cates that, i1f we are restricted to the
same spacecraft class as that used in the UHF system, and the
aVai]abi]ity of 97%, the capacity for the 2-beam system using
a PAM D spacecraft is 6,000 users, a reduction of 29,000 users

~as compared to the UHF 2-beam system. The penalty of

maintaining a comparable availability and the same spacecraft
as in the UHF system js a drastic reduction in capacity and
therefore revenue. .In terms of the NPV, it is a reduction of
aboht $69 MCD as compared to the UHF 2-beam system.

- 22 - ,
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TABLE 5.1
ECONOMIC ANALYSIS OF L-BAND ALTERNATIVES
($MCD 1984) .
PLAN 1
E [ZBAND NPV
SPACECRAFT  NO. OF  EIRP/ SYSTEM $MCD
CASE CLASS BEAMS  CARRIER  .CAPACITY (1984)
1. PAM D 2 32.3 6,000 -83.988
2. PAM DII 2 32.3 ~ 13,000 -74.613
3. PAM DII 4 32.3 21,000 -59.647
PAM D 2 26.5 - 35,000 -15.601
(MSAT BUSINESS
PROPOSAL BASELINE)
TABLE 5.2
NPV_COMPONENTS ($MCD 1984) L-BAND
PRESENT WORTH  BASELINE- CASE 1 CASE 2 CASE 3
REVENUE 161.097 36.786 69.990 111.369
CAPITAL 121.129 109.358 124.333 137.908
EXPENSES - 35.915 - 34.925 36.977 39.038
INCOME TAX 19.654 -23.509  -16.707 -5.930
NPV ~15.601 -83.988 -74.613 -59.647
- 23 -
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5.2

This reduction in the NPV can be compensated by increasing the
service price. The new price option required to achieve the

"same NPV value as that for the UHF system is a subject for

further study. On the other hand, in order to provide a
capacity of 35,000 users and an availab111ty"of 97%, d
spacecraft larger than PAM DII would have to be considered.
Agajn,. the qost impact of such an option is a subject for
further study. A

Plan 2: Dual Band Option

" Two alternatives were considered 1n‘ Plan 2. The first

alternative consists -of a PAM DII spacecraft employing 2 UHF
and 4 L-Band beams and the second alternative an HS 393
spatecraft with the same beam configuration. Tables 5.3 and
5.4 present the results of the two alternatives in comparison
with the UHF system.

Table 5.3 indicates that . the alternative using the HS 393
spacecraft with a capacity of 47,000 users 1is economically
better than that employing the PAM DII spacecraft with a
capacity of 36,000 users. Despite the iarger number of users
as compared to the 35,000 users for the UHF system, the NPV
values of both alternatives are Tower than that of the UHF
system. A study of Table 5.4 shows that the contributing
factor for the poorer performance in NPV .is the capital cost
of the alternatives. The present worth of the capital costs
for the PAM DII spacecraft and the HS 393 spécecraff are about
$28 MCD and $25 MCD higher than that of the UHF system
respectively. '

The NPV of the alternative utilizing an HS 393 spacecraft 'is
only 35'MCD lower than the NPV of the UHF system. This is due
to the higher capacity of 47,000 users as ;ompared to 35,000
users for the UHF system. The NPV performance of alternatives |
in P1an 2 are much better than alternatives in Plan 1 due to
the larger spacecraft capacities in Plan 2.

- 24 - :
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TABLE 5.3

ECONOMIC ANALYSIS OF DUAL BAND ALTERNATIVES

L ) NPV
SPACECRAFT™ NO. OF EIRP/CARRIER SYSTEM CAPACITY $MCD
CASE CLASS  BEAMS dBW NO. OF USERS (1984)
UHF  L-BAND  UHWF L-BAND  TOTAL

| PAM DIt 2 UHF/4 L-BAND 26.5 32.3 35,000 1,000 36,000 -34.468

2 HS 393 2 UHF/4 L-BAND 26.5 32.3 35,000 12,000 47,000 -20.605
UHF PAM D 2 UHF 26.5 - 35,000 - 35,000 -[5.601
REFER- ’
ENCE

TABLE 5.4

NPV COMPONENTS ($MCD 1984) DUAL-BAND

BASELINE PAM DII HS 393
PRESENT PAM D 2 UHF/4 L-BAND 2 UHF/4 L-BAND
WORTH 2 BEAM UHF BEAMS BEAMS
REVENUE 161.097 162.606 185.754
CAPITAL 121.129 149.153 146.584
EXPENSES 35.915 . 34.925 34.925
INCOME TAX ©19.654 12.996 24,850
NPV ~15.601 -34.468 _20.605
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5.3

Plan 3: Separate L-Band and UHF Satellites

5.3.1 Description of theAScenar1os

Plan 3 consists of two sate11ites‘(1 UHF and 1 L-Band) used by
Canada- in a joint venture with a U.S. partner. The capital
costs for the UHF satellite, (a PAM D 2 beam) are the same as
those used 1in the UHF reference scenario. The .one time
capital 1injection in 1991 for the UHF satellite s
$265.397 MCD [from reference (1)] and that for the L-Band

‘satellite is $235.937 MCD (PAM D 2 beams shown in Table 4.1).

Two scenarios are envisaged:
Scenario 1: Launch both UHF and L-Band satellites in 1991

"In this scenario, the one time capita]'w
injection for the‘space segment in 1991 is the
sum of the capital injections for the two
satellites, i.e., -

$265.391 + 235.937 MCD = $501.328 MCD. The
one time capita]v injection for the ground
segment is $40.462 MCD as shown fin Table 4.4.
The operating eXpenses and revenues are given
in the Cash Flow Summary, Annex B.

Scenario 2: Launch UHF satellite in 1991. Launch L-Band
satellite when UHF capacity runs out.

It 1s assumed in this scenario that all the UHF
capacity 1is utilized first, and the L-Band
sate11ite 1is Taunched when the UHF capacity
ruhs out. Figure'5.1 illustrates the market
build up for this scenario. MSAT service fis
introduced in year 1 and the market builds up
along the L-Band market Aforécast curve until




the UHF capacity of 35,000 users exhausts in
year 5. In year 5, therefore, the L-Band
satellite is launched. and the market build up
continues. Since the capacity of the L-Band
satellite is only 6,000 users, there is a

“truncation at 41,000 users which is the sum of

the total number of users for the UHF and the
L-Band satellites. As shown in Figure 5.1,
there will be two satellites in service from
year 5 to year 8. Year 8 1is the end of the
first generation. When the second generation
is put in service in year 8, it is assumed that
the market growth will resume to the expected
market penetration from the point of initial
truncation. The one time capital injection for
the UHF satellite, $265.391 MCD, occurs in 1991
and for the L-Band. satellite, $235.937, in
1995. The one time capital 1njecti0n for the
ground segment is  $40.462, | as- shown in
Table 4.4. The operat1ng»expenses and revenues
are given in the Cash Flow Summary, Annex B.
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Table 5.5 gives the description of the UHF and L-Band
satellites used in Plan 3, '

TABLE §.5
PLAN 3
SPACECRAFT NO. OF EIRP/CARRIER SYSTEM CAPACITY
CLASS BEAMS dBW # OF USERS
PAM D¥ 2 UHF 26.5 35,000
PAM D 2 L-BAND 32.3 6,000

* Same as MSAT Business Proposal baseline scenario.

.5.3.2 Results of the Econom1c Analysis of Plan 3

The results of the Economic Analysis are given in Table 5.6.

'The NPV of Plan 3, scenario 1, is about $62 MCD lower than

that of the baseline UHF reference. However, it is marginally
better than the NPV of Plan 1, case 1 (L-Band, PAM D 2 Beam).

.-The poor performance in NPV of Plan 3, scenario 1, is due to -

the higher capital outlays in procuring two satellites.
Table 5.6 -shows that the present worth of capital for this
plan is $215.419 MCD as compared to $121.129 MCD for that of
the UHF baseline reference. A

The results of scenario 2 indicate that there 1is an

Aimprovement of about $44 MCD in NPV as compared. to

scenario 1. Indeed, scenario 2 has a better NPV than any of
the L-Band alternatives, and it is even marginally. better than
the Dual Band case 1 alternative (PAM DII spacecraft). The

.1mpr0vement in the NPV is due to two factors:

- 29 -
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Delay in the launch of the L—Band_sate]]ité.

2. End of study adjustment. The life estimate of the L-Band
satel1ite is 7 years. Therefore, at the end of the first
generation, there are four years of service potential

_left. To reflect this potential the alternative is
credited with the present worth of a pseudo-salvage
value, the end of study adjustment, which is subtracted
from the present worth of capital..

TABLE 5.6
PLAN 3 :
NPV_COMPONENTS ($ MCD 1984)

PRESENT PLAN 3 PLAN 3 BASELINE UHF
WORTH SCENARIO 1 SCENARIO 2 REFERENCE
REVENUE 173.666 173.666 161.097
CAPITAL 215.419 ' 162.249 121.129
EXPENSES 34.925 34.925 35.915
TAX .903 9.733 ‘ 19.654
NPV -77.581 -33.241 -15.601
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6.0 CONCLUSION

The results of the economic analyses show that the utilization of
L-Band for MSAT will not achieve the same economic viability as the
UHF ~-system. -A11 the NPV values in the plans considered were
negative,‘_and none qf them were better than the NPV of the UHF

reference system.

Since this was strictly a comparative study, assumptions made about
the spacecraft 1ife, and economic and financial parameters in the
UHF reference scenario, had to be carried over to the L-Band Study.
Comparison was also made on the bésis of equivalent quality of
service. If these assumptions were q]tered; the results could
change. For example, we could consider providing lower quality of
service at L-Band relative to UHF. For instance in a 2-beam L-Band
systém using a PAM D spacecraft, reducing the EIRP per carrier from
32.3 dBW to about 28.2 dBW would increase the capacity from 6,000

"users to about 22,000 users. To achieve a system capacity of 35,000

users or more, the EIRP per carrier, and therefore .quality of
service, would have to be reduced even further. The carrier level
and corresponding availability for such a system would have to be
determined. '

The resu]fs also indicate that the Dual-Band Plan is econom1cé11y
better than the L-Band Only Plan. By dropping the availability
figure to .94%, and increasing the spacecraft 1ife estimate from
7 years to 10 years, preliminary analysis, using current economic
and financial parameters, show that,theADual—Band‘system can achieve
a positive NPV. ‘ '

There is on-going work at Telesat to study the impact of Dual-Band
satellites on MSAT. For example, results show that a .27 STS

‘occupancy Dual-Band spacecraft 1is capable of a capacity of

35,000 UHF users and 25,000 L-Band users for a total capacity of
60,000 users. For a 10 year spacecraft 1life, the NPV is about
+37 MCD (1985%) in the first generation. The detailed results of
this study will be reported in Telesat's Business Proposal Revision

"at a later date. -
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7.0 . ANNEXES

7.1 ANNEX A

SPACE SEGMENT INFLATED COST PROFILES

TABLE 1.1 PAM D, 2 BEAM L-BAND -
TABLE 1.2 PAM-D2, 2 BEAM L-BAND
TABLE 2.1 _ PAM-D2, 4 BEAM L-BAND
TABLE 3.1 PAM-D2, 2 BEAM UHF -

4 BEAM L-BAND

TABLE 3.2 HS 393, 2 BEAM UHF
4 BEAM L-BAND

8340z/




ASSUMPTIONS

Join#_procurement, gqua1 cost sharing.
Separate ownership and operation.
Contract S1gnature_(K1ck-off) 30, 19867
First Delivery 1Q, 1990.

Qanadian spacecraft iaunched 2Q, 1991.
Payment time base; quarterly.

Incentive Payments: 12% at commissioning.

Insurance: 10% of insurable capital costs.

Satellite operations: pre-launch capital only.
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2-BEAM L-BRND PaM-D
SPACE SEGMENT PROGRAM CUSTS

CUERSION 31-,0%9735% DO.SHUWALTER>

il

CRFPITAL CORTS
CURRENCY $MCD- 3Q 1986
EXCHANGE RATE 1.30

DESCRIPTION

Launched:l FProcured:?2

‘12.0% Of Spacecratt »

GTO Mass: 1270.0kg '
Cargo Massi4619.8kg

Spacecraft 0
8
4
.5
.9 $2MUS Per Launch (STS)
0
6
é
7
2

3
Incentives 3
Upper Stage 9
Launch Vehicle é
Launch Site Supp. 2
Cap. Engineering 5. Procurement: JOINT

' 2 10.0% Of Above Coats

2

3

7

Uperation: SEPARATE

=y

Insurance
Mission Contral

Lifetime: 2.0yr

Sat. Operationz
Contingency 5% 0Of Total
Total 151.6
SCHEDULE
BASE DATE 4 1944
KICK-OFF DATE 3@ 1936
SPACECRAFT DELIVERY LAUNCH EOL STAGE CUST
1 113 1990 20 1%%1 20 1994 14.9
2 20 1990 30 1991 3 L2@vy 12.4
: : |



TABLE 1.1 (CONTD) 2-BEAM L-BAND PANM-D
‘Pragram Cost Disbursements PALE 1
;==========gz==-======a=-----a=-==========é========================--..-;-sz-===-=-====;g==================e
Dates (LUART)" 3,1986 4rlvyBe  1l/1987 271987 3/1987 41987 1/1988  2/1948 }/19H3 4/194Hd
; tvents ‘ - KICK | |
Spacecraft 1003 12.9 12.1 du.l .9 5.9 a3 5.1 2.2 1.5
lncent1vés |
Upper Staée v ‘ - LY
Launch Uehicle . §;i
Launch|S|te Supp , | .
Cap. Engineering .2 ‘. .2 .2 2 .2 .; .2 2 ’ .2
Insurance
Mission Control ' o ' ' - ' L2 .2
Sat. Uperatians :
Annual Totals 10.9 13.1 - 12.3 10.3 8;1 6.6 4.9 3.3 9./ , 5.2“



TABLE 1.1 (CONTD) 2-BEAM L-BAND PAM-D
FProgram Cost.Disbursements Pasge 2 }

T Dates (QUARTY  1/1985 12,1989 3/1989 as1989 11990 2,1990 3,1990 as199u L1991 2/ivi
Events = ‘ DEL 1UR | LAUNEH
Spacecraft 1.0 7 .5 .3 .2
Incentives
llpper Stage | 1.0 1.0 1.0 1.0 l.u 1.0 2.5 2.5 .Y .Y
Launch Uehicle 3.2 5.6 5.4 8.2 8.5

. Launch|81te Supp‘ ' | . ' w 3.2
Lap. Engineering .3 .3 .3 ' .3 .3 .3 .3 .3 .3 1.0
.lnsurance ' i ' 14.0
Mission Control .2 33 3 .3 ERS 5 P 3
Sat. Operations | .6 .6 .6 .6 .6 .6 .6 .6

Annual Totals 5.7 2.% 8.2 2.4 ‘8.2 2.1 11.8 - 3.6 lu.6 20,0
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CTABLE 1.1 (CONTD) 2-BEAM L-BAHD PAM-D

Frojram Cost Disbursements PAGE 3

I ERIC RS SR ERE R AT EESREE S EEIESESSSSC S S S CEEEECESSASSC SIS SR SN SN EEEEX IR CASRECSSSCSEIESSTaAMFSSSSSs=s====
©  Dates (QUART) 3/1991  4/1991 41991 '
tvents comMmMls  TOTALS
Spacecratt 73.0
; Incentives : 8.4 8.8
;_ Upper Stage 14.5
f Launch Vehicle ' 4.4
LaunchI51ie Supp 3.2 ‘ "
Lap. Engineering ‘ ' _ 6.2
Insurance . 14.0 ' .
.Hlssion Control 3.1
Sat. Opérations' 4.7
‘Annual Totals: 8.8 162.10
Contingency (%%) | : 8.1
TOTAL 170.1

I R ERR S IR ATTCE SR ER S S S I e A S R E T S N T R S I S R T R AR A S R I S X AN X A ISR EEE R E R T I R I R E BB E S S S S S S SSSFS R ERESEEs, s




TEBLE 1.2 :
2-BEAM L-BAND PAM-DZ
‘ SPACE SEGMEMT PROGRAM CUSTS

=3
CVERSION 31/705,8% D.SHOWALTER>

CAPITAL COSTS

CURRENCY S$MCD 3Q 1986
EXCHANGE RATE 1.30°

COMPONENT TYPE COosT A DESCRIPTION
Spacecraft A MSAT2 84.0 Launched:l Procured:2
Incentives 10.1 12.0% Of Spacecraft
Uppear Stage PAMD2 11.3 GTO Mass: 1500.0kg
Launch Uehicle STS - 33.9 - Cargo Mass:6073.0kg
Launch Site Supp.! 2.9 - $2MUS Per Launch (STS)
Cap. Engineering 5.0 Procuremant: JOINT
Insurance : 14.7 10.0% Of ‘Above Costs
Mission Control 2.6 Operation: SEPARATE
Sat. Operations 3.2 Lifetime: 10.0yr
Contingency’ 3.4 5% 0Of Total
Total 176.6

SCHEDULE
BASE DATE 44 1984
KICK-OFF DATE 3Q 1v86é
SPACECRAFT  DEL[VERY LAUNCH - EOL STAGE COST
1 1u 1990 20 1991 201 2001 17.5
2 213 1991, 20 1291 20 200l 14,7

==========================



TABLE 1.2 (CUONTD) 2-BEAM L-BAND PAaM-D2

Program Cost ﬁlsbursements PAGE 1

Dates (LUART) 371986 4/1986: 171987 2,/1987 3,/1987 4/1987 171988 2/1988 3/1989 4/1v49g
Events KICK

Spacecraft 11.9 la.v 13.9 11.6 9.1 6.8 5.uU 3.9 2.9 1.7

Incentives
Lipper Stage v _ : .4 1.8
Launch Uehicle ' , 5.9

Launch Site Supp

Lap. Engineering 2 2 2 2 .2 .7 y. 2 2 2
‘lnsurance §
Mission Control ) ' . ‘ L2 L2

Annual Totals 12.1 15.1 14.1 11.8 9.3 7.5 5.2 3.8 2. 4.0



TABLE 1.2 (CONTD) 2-BEAM L-BAND PAM-D2

Program Cost Disbursements PAGE 2

Dates (QUART) 171989 271989 3/1989 471989 1/1990 2/1990 371990 471990 L/1991 271991
Events = DEL 1UR S CALIMEH
Spacecraft 1.2 . g .9 4 .2

lncentives

[ : Upper Stage 1.2 1.2 - 1.2 1.2 1.2 1.2 3.0 3.0 1.1 1.1
Launch Vehicle 4.1 7.2 | 7;5 _10.5 . 10.9

’_ Launch Site Supp ‘ 3.2
Cap. quxneer:ng .3 .3 .3 .3 .3 BT .3 .3 % Ll

| Insurance ' : \ 14.5
Mission Control .2 .5 .3 .3 .3 .5 .5 .5 .3 .
Sat. Operations | .6 .6 .6 .6 .6 6 & .6
Annual Totals 7.0 2.5 10.6 2.7 10.0 2.3 14.6 4.1 15.1 2e.?
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TABLE 1.2 (CONTD) 2-BEAM L-BaND PaM-D2.

FProgram Cost Disbursements PAGE 3

T bates URRTY 31991 Ariswl aswel T
Ewvents ‘ ’ CoMMls  TOTALS
SpacecraFt' 84.0
lncentives 10.1 10.1
Upper Stage 17.5
Launch Uehycle 44.1
| Launch Site Supp 3.2
. Cap.'quxneerxng | ' 6.2 .
Insurance ' ' 16.5
Mission Control 3.1
Sat Dperaﬁjons 4.7
Annual Totéls | ' 16.1 189 .4
Uontlngency‘(S%) 2.5
TOTAL ' 198.9 |
 EmAmMEE A REE MR CaEeEE S RN C&CEEErXEREC SN AN eERArESEA R EA AR ANNASNKSRRSEISCBNSSSSSSSSSSSSISSSSESSSSsSC
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4-BEAM L-8AND PamM-D2
. SPACE SEGMENT PROGRAM COSTS

CUERSION 31/05/-8% D.SHOUALTER>

CAFITAL CUSTS

CURRENCY $MCD 3Q 19846

EXCHANGE RATE

COMPONENT

- P o T T - P . W S v e W T D WP I TE WP S W S e W e

Spacecratft

Incentives 11.8
Upper Stage PAMD2 11.4
Launch Uehicle STS 36.7
Launch Site Supp. 2.9
Cap. Engineering 5.0
Insurance 16.6
Missi1an Contral 2.6
Sat. Operations 3.7
Contingency 2.4
Total 1%8.1
SCHEDULE
BRASE DATE

KICK-0OFF DARTE

SPRCECRAFT DELIVERY LAUNCH
1 10 19%0 20 1991

2 20 1990 2Q 1%9%1

R R R E R A E L R A R Lt LTI EEEEREEEEEREFE RS R RS F R S RS EE R FFF RS T ErY 2

" Procurement:

1.30

DESCRIPTION

Launched:l Procured:2
12.0% Of Spacecraft
GTO Mass: 1700.0kg

" Carga Mass:6620.3kg

$2MUS Per Launch (STS)
JOINT
10.0% Of Abowve Costs
Operation: SEPARATE
Lifetime: 10.0yr

5% 0Of Total

4G 1984
30 1986
ECL STAGE COST
211 2001 12.7
2Q 2uul 14,9
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TABLE 2.1 (CONTD) 4-BEAM L-BAND PAM-D2Z2 .

Program Cost Disbursements PAGE 1

T ates (QURRTY | 3,1986 as1986 1,1987 21987 3/1987 41987 1/19us 2/1988 soivms  asiwwe
kEvents KICK ('
Spacecraft 13.9 17.3 16.2 15.5 10.6 7.9 5.4 4.1 - 2. 2.
Incentives
Upper Stage ‘ ‘ T ‘ .4 . l.d
Launch Uehiglé | : . ' 4.2
Launch Site Supp
LCap. Engineering L2 .2 .2 .2 .2 .7 2. e 2 o 2
Insurance : ' i
Mission Control ) : o  . . ; 4 2
Sat. Operations
Annual Totals 14.1 17.% 16.5 13.8  10.8 8.6 é,u 4.4 .U 4.3 -



/

TABLE 2.1 (CONTD) 4-BEAM L-BAND PAM-D2
Program Cost Disbursements PAGE 2

EF- S E 2 2 2 F F-F R 3-F F & B B Bk B g T2k Ao Rl

T Dates (QUART) 11989 2,149 3/1989 4/lo9 11990 2/1990 53,1990 as19v0 171991 2/19s1
Events ' A DELIVR | / - C LauieH
Spacecraft ‘ 1.4 .9 .6 -4 .3

.lncent\ves A
Lpper Stage / 1.2 1.2 1.2 1.2 1.2 1.2 3.0 570 1.1 1.1
Launch Ueﬁicle 4.4 7.8V - 8.1 11.4 11.49 -

,Lauﬁch Site Supp ' | ' 3.2
Lap. qulneerxng | >.3 .3 .5 .3 .3 .3 .3 . .5 .5 W laou
Insurance | : : _ . : 14.%
Mission Control .2 .3 .3 .3 .5 .3 .3 L3 .5 . .5
Sat. Upera;ions .6 - .6 ;6, .6 ' .6l .6 .6 L6
arnual Totals 7.5 2.7 10.2. 2.8 10.7 2.4 15.5 4.2 lalu 2406
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TAHLE 2.1  (CONTD) 4-BEAM L-BAND PAM-D2

Program Cost Disbursements PAGE 3

T Tbates auaRTY | 3/1991 asisv asevr T T T
Events cCoMMis  TUIALS
Spacecraft T 98.0 |
Incent 1ves 11.8 11.8
Upper étage 12.7
Launch Vehicle ' E 47.2
Launch Site Supp ‘ 3.2 ’
Cap. qulneering 6.2 "
Insurance 18.5
Missi1on Control 3.1
Sat. Operations 4.7
Annual Totals 11.8 21ﬂ.§
Continéency (5%5 10.%
TOTAL S 221.4 |
K EREEEECKE I RRIERRC S EREREFEE O S EAE IS A NN AR RRREAE I EARSREOE S MENKCRCECAEX ICEEESSSSSSXSSSESSsSsSSsSSSEss
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<VERS[UN 3170586

CURRENCY $MCD 3Q 1986
EXCHAMNGE RATE 1.30
COMPONENT TYPE COST DESCRIPTION
Spacecraft MSAT4 109.5 Launched:l Procured:?2
Incentives 13.1 12.0% Of Spacecraft
" Upper Stage PAMD2 11.4 GTO Mass: 19200.0kg
Launch Uehicle STS 39.5 Cargo Mass:’?167.6kg
Launch Site Supp. 2.9 $2MUS Per Launch (STS)
Cap. Engineering 5.0 Procurement: JOINT
Insurance 18.2 10.0% Of Above Coats
Mission Control 2.6 Uperation: SEPARATE
Sat. Operations 3.7 Lifetime: 10.0yr
Contingency 10.3 5% 0Of Total
Total 216.2
SCHEDULE
BASE DATE 4l 19e4
KICK-OFF DATE 3Q 1986
. SPARCECRAFT DELIVERY "LAUNCH EQL STAGE COST
110 1990 2Q 1991 20 2001 17.7
2 20 1990 20 1921 20 2u01l 14,7

FOIAS[CoSOO(AIIRNIES R

PESSSTTAAXTAAXNARSIATEARNXIIW IR WIS

TABLE 3.1°

QUHF /4L -BAND PAM-DZ
SEGMENT PROGRAM COSTS
D.sHOWAL TER>

CAPITAL COSTS
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- TRBLE 3.1 (CUNTD) 2UHF 74L-BAND PAM-DZ
Program Cost Disbursements PAGE 1

I TR I RN o - T E IR LN T I T R R O E EE EEE . I R L S T S S S S I S T R S S R I e e T R e S R T S SRS EEE R ENEBLET I B IR

Dates (QUART) 371986 471986 1,/1987 271982 3/1987 4/1987 1/1988 271988 :3j:;:8=‘:;1;;;-===~=
Ewvents | KICK -
Spacecraft 19.5 19 .4 18.1 15.1 11.9 8.9 6.% 4.6 - 5.2 2.3
Incentives
Upper Stage | _ .G 1.4
L;unch Uehicle | . ' 4.6
Launch Site Supp
Cap. ETgineering .2 .2 .2 2 .2 .7 .2 .2 .2 . .2
Insurance |

‘ Missi1on Control V .2
sat. Uperations
Ranual Totals | 15.7 19.¢6 18.4 15.4 ~12.4 9.6 6.7 4.9 - H./ 4.5 -



- ‘.ll; - !l- - - fll!’ - == lllf!l!- IIl - . Ny W W ER .

.
TeéLE 3.1 (CONTD) 2UHF/4L-BAMD PAM-D2
Program Cost bisbursements PARGE 2 |
T lates (QUARTY | 11989 2/1989 3/1989 4/195 11990 21990 3/1990 4s199u 11991 291
Events . ’ ' DEL IUR ‘ s . LALMLH
Spacecraft 1.5 1.1 .7 .5 .3
Incentives
Lpper Stage _ ' 1.2 1.2 1.2 '~1.2l 1.2 1.2 . 3.0 3.0 1.1 11
Launch Uehicle 4.7 B.4 8.7 12.2 V2o
-Launch Site Supp .2
Lap. qunneering ‘ .5 .5 .3 .5 ;3 .% .5 .3 .5. ‘ﬁ‘l.n
_ Insurance | . : : : VAT
Mission Controi 2 .3 ' .3 - I .3 33 s LS i&
Cat Dperations‘ .6 .6‘ .6 .6 .6 | & & &

Annual Totals g.u 2.8 11. 4 2.8 11.4 2.4 16.4 4.2 - 14.9. ve L3 :.
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TABLE 3.1 (CONTD) 2UHF /4L-BAND PAM-DZ

Program Cost Disbursements PAGE 3

T Dates QUARTY 341991 asiswl asieer T T
Events | ' commis  TOTALS
Spacecraft ' 1ﬁ9.5
"Incentives 13.1 13.1
Upper Stage 17.7'
Launch Uehicle | . ' 21.3
Launch Site Supp ‘ 3.2
Cap. Engineering . o 6.2 | . . | o
Insurance S 20.1 |
Mission Control 3.1
Sat. Uperatiohs | 4.’
Annual Totals 13.i‘ 229.0 _. ' ' - -
‘Contiﬁggncy (5%) 11.5 :
TOTAL . o 240.5 4 ' | S



. TRBLE 3.2 ¢

' : ZUHF 7aL.-BrHND H%393

SPACE SEGMENT PROGRAM COSTS

======,’=’I”":=’=."======B:==’:======’====:===:8=3’:::===’---=-===============

<VERSIUON 31-05-85 D.SHOWALTER>

CAPITAL CUSTS

CURRENCY $MCD 3Q 1986

EXCHANGE RATE "1.30
l : COMPONENT TYPE  COST DESCRIPTION
Spacecraft MSAT4 117,40 Launched:1l Procured:2
Incentives 14.0 12.0% Of Spacecraft :
N Upper Stage MM3 2.9 GTO Mass: 2000.0kg \
: Launch VUehicle STS 37.9 - Cargo Mass:6845.6kg
. Launch Site Supp. 2.9 $2MUS Per Launch (STS)
l Cap. Engineering ' 5.0 Procurement: JOINT
Insurance 18.0 10.0% Uf Above Costs
Mission Control 2.6 Uperation: SEPARARTE
l Sat. Operations _ 3.7 Lifetime: 10.0vyr
Contingency 10.2 5% Of Total
.\ Total 214.2
SCHEDULE
- BASE DATE 41 1984
KICK-OFF DATE 3Q 1986
» SPACECRAFT DELIVERY LAUNCH EOL STAGE COST
1 19 1990 2 1991 260 2001 4.1
i 2 . 2Q 19290 20 19+l 21 2001 4.1

9
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'aBLE 3.2 (CONTD) 2UHF74L-BAND HS393
Program Cost Disbursements PAGE 1

I E RS T TSI EEE I N R S N E E I R I s S S S R R T R I I AN A S CE R r T S E S S EE S EE N IS I N IR E T I E TS TEESESSEERS==

[}
n

Dates (QUART) 371986 471986 1/1987 271937 3,/1987 4/1987 171988 2/1988 3/1988  4/1vEg
Events KICK
Spacecraft 16.5 2u.7 19.4 16.2 12.6 9.% 6.9 4.9 . 3.9 2.4

Ilncentives

Upper Stage . L5 ,
. Launch Uehicle 2 4.4

Launch Site Supp

llap. Engineering .2 p .2 .2 .2 .7 .2 p y4 L2

Insurance

Missi1on Control 2 2

Annual Totals 16.8 20.9 19.6 16.4 12.9 10.2 7.1 5.2 8.4 3.4
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TABLE 3.2 (CONTD) 2UHF/4L—BHNb H5393

Prngram Cost Disbursements PAGE 2

Dates (LUART) 171989 271989 3-/1989 41989 171990 271990 3/1990 471990 171931 2/719910
Events ' DEL TUR . o LAUNLH
Spacecraft : 1.7 1.1 .8 .9 .3

Incentives

Upper Stage .3 .3 .3 .3 .3 .3 .7 .7 .2 .2

Launch Uehicle 4.5 8.0 8.3 1.7 V2.2

Launch Site Supp ' 3.7
Lap. Eﬁgineerlng .3 > 3 3 .3 .3 3 5 $ L.u
Insurance 1v.4
Mission Contral L2 3 3 .3, .3 .3 .3 .3 3 .3
Sat. Operations .6 6 6 6 .6 6 & 6
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Annual Tatals 7.0 1.9 10.1 1.9 10,1 1.4  13.6 1.9 13.6  24.7
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TABLE 3.2 (CONTD) 22UHF74L-BAND HS5393

Program Cost Disbursements PAGE 3

T baves (WUARTY | 3/1991 asdevi astwer T

Events ’ COMMIS  TOlaLs
Spacecraft 117.0 )
Incentives ‘ la.0 14.0
Upper Stage | | , 4.1

) Launch Uehicle o 49.2
lLaunch Si1te Supp | 3.2
Lap.vKgxqeerxng ‘ 6.2 _ o
Insurance | 12.4
Aﬂnssion Control 3.1_
Sat. Operations 4.7

- ﬂnnuaj Totals 4, ' 14.Uv 221.0

" Cont ingency (5%) | 11.0
10TaL | ' 232.0
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ANNEX B

CASH_FLOW SUMMARY
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7.2.1 CAPITAL EXPEND!TURES

CAPITAL EXPENDITURES

- PAM D,

- PAM DI,

- PAM DI,

- PAM DI,

- HS 393,

- Plan 3

- Ptan 3

2 BEAM L-BAND
2 BEAM L-BAND
4 BEAM L-BAND

2 BEAM UHF
4 BEAM L-BAND

2 BEAM UHF
4 BEAM L-BAND

Scenario |

Scenario 2




CAPITAL EXPENDITURES
{Current Year Dollars $MCD)
Plan 1 L-Band: Case l: PAM D 2 Beam
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 TOTAL
Space Segment 25.0 38.7 18.6 19.9 27.1 40.8 170.1
Barth Segment 10.319  10.319 -10.319 Based on 30.957
$30.957 MCD in 1987 April
Marketing 1.158 1.667 .450 Based on 3.275 7
$1.2 MCD 1984/Year
Advertising
and 2.084 3.000 .810 Based on 5.894
Promotion $2.16 MCD 1984/Year
Business 1.336 1.429 Based on 2.765
Development $1.2 MCD 1984/Year
TOTAL } 26.336 50.448 3;.161 40.800 212,991

34.886 2B.36

Includes Capitalized Engineering




CAPITAL EXPENDITURES
(Current Year Dollars $MCD)

Plan 1 L-Band: Case 2: PAM D1l 2 Beam

1985 1986 - 1987 1988 1989 1990 1991 1992 1993 1994 1995 ‘ 1996 199% TOTAL

* Space Segment 28.8 44.3 21.9 23.8 32.6 47.5 198.8
* Earth Segment 10.319 10.319 10.319 Based on 30.957

$30.957 MCD in 1987 April

Marketing 1.158 1.667 . 450 ) Based on 3.275%
$1.2 MCD 1984/Year

Advertising
and . 2.084 3.000 .810 Based on 5.894
Promotion . $2.16 MCD 1984/Year
Business 1.336 1.429 ’ Based on 2.765
Development . $1.2 MCD 1984/Year
TOTAL . 30.136 50.448 32.161 .34.786 33.860 47.500 241.691

* Includes Capitalized Engineering
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CAPITAL EXPENDITURES
(Current Year Dollars $MCD)
. Plan 1 L-Band: Case 3: PAM D1l 4 Beam
1985 1986 . 1987 1988 1989 1930 1991 1992 1993 1994 1995 1996 1997 TOTAL
* Space Segment, 33.4 51.5 24.5 25.5 34.6 52.2 221.7
* Earth Segment 10.319 10.319 10.319 Based on , 30.957:
’ $30.957 MCD in 1987 April
Marketing 1.158 . 1.667 .450 Based on 3.275%
: - $1.2 MCD 1984/Year
Rdvertising
and 2.084 - 3.000 .810 Based on . 5.894
‘Promotion _ $2.16 MCD 1984/Year
Business 1.33  1.429 Based on 2.765
Development . $1.2 MCD 1984/Year
TOTAL 34.736 63.248 38.061 A40.‘486 35.860 52.200 264.591

" Includes Capitalized Engineering



CAPITAL EXPENDITURES
. (Current Year Dollars $MCD)

Plan 2 Dual Band: Case 1l: PAM Dll 2 Beam UHF, 4 Beam L-Band

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 'l997 TOTAL
> ! -
* Space Segment 37.2 57.3 26.7 26.9 36.3 56.2 ] . 240.6
* garth Segment 11.274 11.274 11.274 - Based on ' 33.822
- $33.822 MCD in 1987 April
Marketing 1.158 1.667 .450 Based on 3.275

$1.2 MCD 1984/Year

Advertising . : . . )
and 2.084 3.000 .810 Based on ’ 5.894
Promot ion $2.16 MCD 1984/Year - :
Business . 1.336 1.429 : ' Based on © o 2.765
Development $1.2 MCD 1984/Year

TOTAL . 38.536 70.003 41.216 42.841 37.560 56.200 286.356

* 1Includes Capitalized Engineering




CAPITAL EXPENDITURES .
(Current Year Dollars $MCD) . '

Plan 2 Dual Band: Case 2: HS 393 2 Beam UHF, 4 Beam L-Band

1985 1986 1987 1988 1989 19§0 1991 1992 1993 1994 1995 1996 1997 TOTAL

* Space Segment 39.5 60.9 25.8 22.7 28.8 54.1 231.8
* Earth Segment 11.274 11.274 11,274 Based on 33.822

$33.822 MCD in 1987 mpril

Marketing 1.158 1.667 ~.450 Based on 3.275
. $1.2 MCD 1984/Year .

Advertising .
and 2.084 3.000 .810 . Based on 5.894 -
Promotion $2.16 MCD 1984/Year
Business , 1.336  1.429 ' Based on : 2.765
Development $1.2 MCD 1984/Year
TOTAL 40.836 73.603 40.316 38.641 30.06 54.1 ’ 277.556

* Includes Capitalized Engineering
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CAPITAL EXPENDITURES
(Current Year Dollars $MCD)

Plan 3 Scenario |: PAM D 2 Beam UHF Satellite and PAM D 2 Beam L-Band Sa’re!life

Both Launched in 199

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 TOTAL

*  Space Segment 53.6 83.0 39.0 41.2 56.8 88.7 362.3
% Earth Segment 10.319  10.319 10.319 Based on ' 30.957 -

$30.957 MCD- in 1987 April

Marketing 1.158 1.667 = .450 Based on 3.275.
: $1.2M 1984/YR.
Advertising o _
and 2.084 -3.000 .810 Based on 5.894
Promotion 4 ‘ ' - $2.16M 198B4/YR.
Business 0 L3% 1429 1 " Based on | 2.765
Development $1.2M 1984/YR.
TOTAL . 54.93 94.748 52.561 56.186 58.060 88.700 _ 405. 191

% |ncludes Capitalized Engineering
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CAPITAL EXPENDITURES
(Current Year Dollars $MCD)

Plan 3 Scenario 2: PAM D 2 Beam UHF Satellite Launched in 199l

PAM D 2 Beam L-Band Satellite Launched in 1995

1985 1986 1987 1988 1989 1990 1991 1992 !993 1994 1995 1956 1997 TOTAL
* Space Segment 28.6  44.3  20.4 2.3 29.7 419 192.2
(UHF Sateliite) L -
¥ Space Segment 33.7 52.7 25.3  27.1 36.9 55.5 231.2
" (L-Band Satellite)
* Farth Segment 10.319  10.319 10.319 based on 30.957
$30.957 in 1987 April
. Marketing 1.158  1.667 .450 Based on 3.275
' $1.2M 1984/YR.
Advertising
and 2.084 3.000 .810 Based on 5.894
Promotion $2.16M 1984/YR.
Business 1.336  1.429 Based on 2.765
Development $1.2M 1984/YR.
TOTAL 29.936 56.048 33.96] 36.286 64.660 100.600 25.300 27.100  36.900 55.500 466.291

¥ |Inciudes Capitalized Engineering
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7.2.2 OPERATING EXPENSES (ALL ALTERNATIVES)
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OPERATING EXPENSES X
(Current Year Dollars $MCD) .

all Plans
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 - 1997 TOTAL

Space Segment 1.823  2.625 2.835 3.062  3.306 3.571  3.857  21.079

o0& M : , -
»

Earth Segment . 1.653  2.204  2.204 2.204 2.204  2.204 2.204  2.204  17.081
o&M :

Space Segment ' 4.223  5.630  5.630 5.630 5.630 5.630 5.630 5.630  43.633
G&a

garth Segment - 0.894  1.192  1.192 1.192 1,192 1.192 1.192  1.192 9.238
G &2

Marketing - ' 1.350 1.944  2.100 2.268 2.449  2.645 2.857 3.085  18.698 .

Advertising ) ‘

~ and , - 1.463  2.106  2.275 2.457 2.653  2.866 3.095 ° 3.342  20.257

, Promotion ’ .
TOTAL ' ' - 9.583  14.899 16.026. 16.586  17.190 17.843  18.549 19.310 129.986

O & M: Operations & Maintenance

G & A: General & Administrative



7.2.3 REVENUES

. = PLAN 1

- PLAN 2

- PLAN 3:

L-BAND: - CASE 1: PAM D

NN

N

2

E-3

BEAM
BEAM®
BEAM

BEAM UHF-
BEAM L-BAND

BEAM UHF
BEAM L-BAND-

-~ CASE 2: PAM DII
- CASE 3: PAM DII
DUAL BAND: - CASE 1: PAM DII
- CASE 2: HS 393
SEPERATE UHF & L-BAND SATELLITES, BOTH PAM D

2 BEAMS

8340z/




REVENUE
(Current Year Dollars $MCD) .
Plan 1 L-Band: Case l: PAM D 2 Beam
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 TOTAL
Baseline 12.361 19.359 21.682 21.682 23.417 23.417 25.290 147.208
Average Number .
of Users 2431 6000 6000 6000 6000 6000 6000 6000 6000




REVENUE
(Current Year Dollars $MCD)

Plan 1 L-Band: Case 2: PAM DIT 2 Beam

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 TOTAL

Baseline 16.913 38.323 42.921 42.921 46.355 . 46.355 50.063  283.851

Average Number
of Users ' 2431 8509 13000 13000 13000 13000 13000 13000 13000




. REVENUE
{Current Year Dollars $MCD)

Plan 1 L-Band: Case 3: PAM DII 4 Beam

1985 1986 1987 1988 1989 1990 A1991 1992 1993 1994 1995 199 1997 TOTAL

Baseline : . ) 16.913 48.047 72.290 75.889 81.960 81.960 88.516 465.575 —

Average Number . ) )
of Users . 2431 8509 17018 21000 21000 21000 21000 21000 21000




. REVENUE
(Current Year Dollars $MCD)

Plan 2 pual Band: Case 1l: PAM DII 2 Beam UHF, 4 Beam L-Band

1986

1985 1987 19é8 1989 1990 1991 1992 1993 1994 1995 1996 1997 TOTAL
Baseline 16.913 48.047 87.855 121.731 140.502 140.502 151.742 707.292
AVerage Number : .
of Users 2431 8509 17018 ° 26742 36000 36000 36000 36000 36000




REVENUE
(current Year Dollars $MCD)

Plan 2 Dual Band: Case 2: HS 393 2 Beam UHF, 4 Beam L-Band

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 TOTAL

Baseline 16.913 48.047 87.855 122,996 170.790 182.645 198.110 827.356

Average Number
of Users 2431 8509 17018 26742 36467 46191 47000 47000 47000




REVENUE
(Current Year Dollars $MCD)

Plan 3: Separate L-Band and UHF Satellites. PAM D, 2 Beam Satellites

1985 1986 - 1987 1988 1989 1990 191 1992 1993 1994 1995 1996 1997 TOTAL .

@

Baseline ‘ ‘ 16.913  28.047  87.855 122.9%  155.593 160.016 172.818 764.238

Average Number ‘
of Users 243} - 8509 17018 26742 36467 41000 41000 41000 41000
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