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PREFACE

In response to the request of the Government of the
Republic of Zimbabwe, the Government of Japan decided to
conduct a feasibility study on the Project to Install an
INTELSAT Standard A Earth Station in Zimbabwe, as a part
of its technical cooperation, and entrusted the study to

the Japan International Cooperation Agency (JICA).

The JICA dispatched to Zimbabwe a study team headed by
Mr. Hiroaki Sogabe, Special Technical Adviser for International
Cooperation, International Cooperation Division, Minister's
Secfetariat, Ministry of Posts and Telecommunications, from

November 21 to December 7, 1982, to carry out a field survey,

After the field survey and relevant consultations with
officials concerned of Zimbabwe, further studies were made

and the present report has been prepared.

I hope that this report will contribute to the improvement
of the international telecommunications in Zimbabwe as well as
to the promotion of friendly relations between Japan and

Zimbabwe,

I wish to express my deep appreciation to the Government
of the Republic of Zimbabwe and the officials concerned for

their cooperation extended to the team.

March 1983

~

/ / | // :
/i, L& VRLIT/

}. 7
Keisuke Arita

President )
Japan International Cooperation Agency
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SUMMARY AND CONCLUSION

7 IMBABWE has been striving for social and economic develop-
ment since becoming an independent -nation in April 1980.
Especially, the development of international telecommunications
ie indispensable to the growth of her trade with other nations.
The government has determined that she c¢an no longer rely on
the Republic of South Africa for means of international telecom-

munication.

Since becoming independent, 7IMBABWE had sought for ways to
develop its own international communication facilities. In 1980
the governmeﬁt adopted a plan to install satellite communication
earth stations and has been requesting financial aid from other
countries. The government has also conducted technical studies
and is receiving consdltation from INTELSAT. Prime Minister
Mugabe visited Japan in May 198l. He was interested in technical

cooperation with Japan.

The Japanese government sent a preliminary study team to
7ZIMBABWE for fifteen days starting from September 26, 1982 as
requested by 7 IMBABWE . This request can be considered as part
of their effort to develop international telecommunication.
The Study team has worked with the government of ZIMBABWE to

(1) define the scope of work for a feasibility study, prepare
a summary record and establish the details and scope of

the plan-and survey items.

(2) conduct a preparatory study of three proposed sites for

satellite communication earth stations.



Afterwards, the Japanese government sent a feasibility
study group for eighteen days starting from November 21, 1982
for plans to 1install INTELSAT standard A earth stations in
% IMBABWE. '

The group conducted a field survey of the following four
items in accordance with the scope of work and the summary record

made ecarlier:

(1) Satellite Earth Station installation project for A.0.R.
(Atlantic Ocean Region)

(2) Satellite FEarth Station installation project for I.0.R.

{Indian Ocean Region)
(3) Trunk Exchange installation proiject in.Bulawayo and Harare
(4) Economic evaluation of each project.

A site was selected for earth stations of sub proijects (1)
and (2) in such a way that three stations can be installed on the
same site. Detailed computation results of vradio frequency
interferences which are an important factor in the site selection
are summarized in a progress report of the field survey. Note
that the selected earth station site was approved by the Minister

of Information, Post and Telecommunication (M.I.P.T.).
1. Conclusion

The installation project of INTELSAT standard A Earth
Station for A,0.R, is given the highest priority. Such station
is a very significant facility for ZIMBABWE if she is td gain.
~economic advantage and to be independent of otheis in the com-
munication field. It is desirable to have the projects completed
by the end of 1984 and to start the operation at the same time.



The net profit computed based on the I.R.R. law is expected to
be vety high and estimated to be 21.62%, One of réasons ig that
it is expected to redouble international traffic with the intfom
duction of safellite communication system,

The installation project of JINTELSAT standard A Earth
Station for I.O.R., by the end of 1988 is desirable. For the
country, transmission via satellite can be considered to be the
only means of overseas telecommunication. So it needs not only
satellite communication earth stations for the Atlantid ocean
region but also for the Indian ocean region. The latter is to be

installed when the following conditions are met:

(1) The growth of the traffic is sufficient to install a second
earth station. '

{2) Expenditures are to be distributed over a long period.

(3) The codntry' will gain the  experience of operating a

satellite communication earth station in two years.

Based on the above conditions, it is appropriate to recom-
mend that the implementation of a second station be started in

the middle of 1987 and completed by the end of 1988,

It is suggested that the schedule shown in Table 2 be
-applied to the project to install earth stations.,

The plan to introduce trunk telephone exchanges in Bulawayo
and Harare is described in this report with the installation,

operation and maintenance costs being emphasized.



Many of ZIMBABWLE's telecommunication facilities have to be
modernized. The installation of trunk telephone exchanges in
major cities should be given one of the highest priority. At
present communications among the cities are blocked by a bottle=-
neck in the exchange systems. The project will install new
digital switches in the capital city of Harare and the second
city of Bulawayo which will eliminate the state of bottleneck
mentioned above. ihese new digital switches will also greatly
improve the overseas and long distance telephone functions.
Since a new exchange installed in Guweru in 1984 has the capabi-
lities of servicing interterritorial and international calls,
the quality and conneétability of the long distance traffic will
be considerably improved at the time the above digital switches

are completed.

Therefore, the ‘above three subprojects technically match
each other and are reported on the Survey as a combination of
the following two:

(1) The plan to install earth stations for A.O.,R. and I.O.R. is
technically and economically apprbpriate.

(2) The above plan and the plan to install trunk telephone
exchanges in Bulawayo and Harare are technically and

economically appropriate.

An economic and financial evaluation which is described in
Chapter 8 "Financial and Economic Analysis" in detail indicates
that each project is feasible. That is, the net profits are
estimated to be 20.60% and 22.53% for the case of (1) and (2)
respectively. Table 1 shows installation cost separately with

every sub-project, and indicate I.R.R. according to combination
of the project. |
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2. Summary
2.1 INPELSAT Standard A earth station installation project

Satellite communications recently plays an extremely impor-
tant’part in economic and cultural development. The INTELSAT
satellite communication system in particular provids world-wide

communication services of high quality.

7% IMBABWE has investigated an earth station plan and obtained-
plan INTELSAT consultation since 1980. The progress is mentioned
in the preface of this chapter. Then the Japanese Government
carried out the study for viability of investment in resgponse to
the ZIMBABWE's request.

Figure 1 shows the coverage of INTELSAT satellite. This
country can access both satellites of the Atlantic Ocean Region
and Indian Ocean Region in extremely dood conditions. The study
report made the configuration scale, installation schedule,
personnel, and its training ?lan- of the A.0.R. earth station
having larger traffic than 1.0.R. This is referred to phase 1,
and its completion was designated by the end of 1984. The I.0.R.
earth station was designated as phase 2 project, and its comple-
tion at the end of 1988,

The outline of the phase 1 project consists of plans about
a set of INTELSAT standard A earth station facilities, approach
microwave 1link, site capable of providing 3 antennas in the
future, station building capable of being extended for future
requirement, and providing power facility. And, that includes
an international TV transmission facility, which can bhe connected
to the ZBC Harare studic. The apprbach microwave link has inter-
face with existing MUX terminal station in Harare gateway office.
The transmission path to newly-established Gweru international

telephone exchange uses the existing microwave link.



The site of the earth station was selected at Mazowe. It
is some 40 km apart north of Harare,

The following conditions were considered in the selection of

the gite.
(1) 1t is possible to make a layeout of 3 antennas (3 stations).

(2) Radio fregquency interference will be cdnsidered on the sgafe

side. Refer to the note.
(3) It is to be accessible to both satellites of AOR and IOR.

(4) Approach microwave transmission path 1is to be obtained

easily.
{(5) Personnel is easily available.

"Note: Detailed data in relation to radio frequency interference
‘analysis was made on the basis of the data of prestudy,
~and presented as a progress report on the time of field
éurvey of F/S5. That was put to practical use as a basic
data of determining the site, and ought to be put to prac-
tical use as one of basic data for obtaining the approval
of INTELSAT,

Furthermore; . in consideration of being accessible to the
INTELSAT VI satellite, it is ready to have a wide-range antenna,
transmitter, and receiver when the frequency band is expanded to
580 MHz (500 MHz, at present).

The outline of the phase 2 project is basically the same
facility as that of phase 1.



That is, it is a standard A station being accessible to the
I.0.R. and has a layout which a directivity of its antenna can be
changed with that of the antenna for A.O0.R. respectively. It is
desirable to consider the method of operation as a counter-
measure for failure after the completion of the I.0.R, facility,
because the international telecommunications of ZIMBABWE depends
only upon satellite communications.

Installation expenses was calculated on assuption of the
time of completion at the end of 1988. Then, the study team
investigated viability of installation timing of the I.O0.R. earth
station at the same time of phase 1. Traffic_carrying capacity
was estimated to counterbalance the scale of INTELSAT standard B
“earth station, and therefore the installation time was shifted
by 4 years from phase 1. Tyree aspects are considered, that is,

investigating elemets of the installation timing are

(1) The traffic carring capacity is counterbalance to the scale
of standard A earth station.

(2) About two years operation is experienced for the satellite
communication,

{3) The time of investment is not concentrated,

The confiquration of satellite communication circuits is
shown in figure 2, Direct destination countries in the phase 1
are 1l countries; U.K., U.S.A., France, West Germany, GCreece,
Belgium, Italy, Malawi, Nigeria, Lesotho and Swaziland and those
in the phase 2 is planned to be 8 countries of Australla, Japan,
Hong Kong, Pakistan, U.A.E., Kenya and Tanzania, -



2.2 Toll exchange facility introduction plan

A field survey was carried out along with a sub~project for
feasibility study, after it was confirmed by the minutes in the
preliminaly study that there is a plan to install exchanges at
Bulawayo and Harere similar to an international exchange intended
to be installed at Gweru. Study team carried out a study to
install a trunk switch at Bulawaye and a trunk & junction tandem
switch at Harare.

This report evaluates the viability of the toll exchange
introduction plan by the field survey. It also advises that
the'exchange in Harere 1is to have a design capable of adding

international switching function at a time not specified.

The time of introduction -is intended to be in 1985 for
Bulawayo and in 1986 for Harare. Both will be digital exchanges,
with £lexibility of shifting a digital communication network
which is a trend in the world.

Installed capacity bagsed on estimated traffic demand at the
time of 1990, is estimated to have 2,100 trunks for exchanging
and 2 operator's positions in Bulawayo, and in Harare to have

6,300 trunks for exchanging and 20 operator's positions.

.Training is planhed to be carried out for technical opera-
tors for 6 months with and for 2 months on site, and for
telephone operators for 2 weeks. Since maintenance support is
also essential, an engineer each station should remain on site
for a year.

A  communication system generally functions with tandem
connections of satellite transmission subsystem, switching sub-
system, domestic transmission 1line, -subscriber line, terminal

equipment, and so on. Priority of improvement study is decided



‘according to which subsystem create a bottleneck. 1In ZIMBABWE,
the satellite communication subsystem was having the greatest
priority. The switching subsystem also has high priority, and
therefore it is essential to improve Harare's exchange with the
largest international traffic, which is estimated at 20% having
increasing over the preceding year in the traffic estimate in
the chapter 3, and to establish a project capable of good

coordination.
2,3 Earth station installation time schedule and expenses

Mentioned above, this project consists of subproject of
phase 1 and 2, and the term‘of works of phase 1 is very urgent,
That is, as shown in table 2, its time schedule is dependent
validation of the contract with a supplier early July, 1983, on
18 months for the term of works, and the completion at the end
. of 1984. Thus, ZIMBABWE grades this project to a national one.
Phase 2 is intended to be designed on the basis of experience
in operation for about 2 years, and its term of works is the
validation of the contract in the middle of 1987 and the comple—
tion at the end of 1988,

The implementation of a general earth station project
requires the procedure shwon in the chart 6.1 of chapter 6.
The working schedule in section 3 of chapter 6 explaing more
breakdown of the procedure. ' '

The cost of construction 1s specified in the specification
made by P.T.C. (ZIMBABWE Post and Telecommunication Public
Corporation). The report estimates the cost 10% higher in the
installation of standard A earth station than those normally
introduced to developing countries. This means to take into
consideration that the shortage of funds does not occur because
of requirements of specification, because prices rise by the
grade-up of ~antenna tracking and ESC functions (Engineering
Service Circuit funetion) and so on.



The cost of construction of phase 1 estimated in turn-key
base is 2,952 million yen (2,512 million yen in foreign currency
portion, 440 million yen = 1,760 thousand %$ in local currency

portion).

The estimate of phase 2 is 2,961,600 thousand yen (2,751,600
thousand yen in foreign currency portion, 10,000 thousand ven =
840 thousand Zs.in local currency portion.} The price of phase 2
takes inflation factors of for 4 years into consideration.
(Inflation factor expects 10% rise in ‘a year rate in personnel
expenses and 7% rise.in a year rate in product prices.) Round
number of installation cost calculated are shown in table 7-1 and
table 7-2., It then, is desirable to use consultants for about 4
months during the term of works of phase 1.

2.4 Economic evaluation

In 'Chaptér_ 8, the project is evaluated mainly from the
financial point of view. Moreover, for the Project of Instal-
lation of Satellite Communication Earth Station, sub-projects of
phase 1 and phase 2 are seét, and the'cdst of installation 1is
calculated  for each Sub-project. -In the evaluation, both the
costs of installation are added up, and I.R.R. is found. As a
reéult, IT.R.R. is 20.60%. I.R.R. of AOR only (phase 1 only) is
21.62%, and the investment of phase 2 1s judged very much
feagsible. As stated in Section 2-1, Project of Installation of
Earth Station, this project_éan be evaluated that its priority
- is ranked- very high from the technical and economical point of
view, and also it is a project economically' ensuring a high rate
of return of profit and a great feasibility.

This report evaluates as a total project in which earth
station project mentioned ‘above and the toll exchange project
are inc¢luded. As ‘a result of the evaluation, the total project
ig considered highly Eeasible.and TI.R.R. is estimated 22.53%.



£96L £ HIGWIDRA 20 BY

- 12 -

i LI R . W * - oy w1 B * Y |
U ———_
et = ) = T ..l\!J.sl\l-ndﬂnili\Tl [~
] = ~ | I P i mN—
M~ . - = A V\CM\T ™~
Wﬁ\ qI°0*I \\\\. /, J'0°'Y 7 / .//
onoeig seyesipull, Vi N A \ Sk )
amwu () / “N. %\J mm % /
. vy 58308
A\(Nd)ﬂl\(.}w rr j AMAVYENIZ lluyn.nnn w%mvu.m m.\ P
ERINSY: \M .M w - m 1N (d L _ «.m..& T\M
: 4T3vA |\ 3.29C8 d.zsfr WP RN NS
2.89°002 N w\ . s ?mm 1 w 3.5575EC AL
3 -3 8 : W AT e T S N ] [ oH AN T
ST TR SEURys| AR
R | agey N
- Ww Aty g 5L o wn._ w..h_uw_:m o _ff
RIS EH O \ \ waom.onﬁdﬂn)/f ER Ratig ok o HJJ.... f!ﬁ/
: ~Rd M P P c.,.fn.nm A +— / - .._M.U.ewn.nNn .../wﬂluw‘ =
2.ioen 4 \ ljhmw ) 4 s 53 At N L\M
| o A P . .
v 1, <4 . h;w.w\ a?.wﬂl.‘rlé T WAL _\h
e RNz LY
% - R
e e iV« L EERREWE 4
S e | Wﬁfﬂu A VN “umw.lwuﬁﬁw.// W\M - nh_wul\l 1 \AW b m
M» | b e ['.III][\IHUMN(I nvymfmw.;\ \.!n\..-\\.‘fr../.\.orr B Ny %-, unll\)).l h.'LJUum-AM
il e i Nc.hihl.....l_ir\l_)\ﬂt sk o

IIENO UT SEIITIAIVS 30 NOLIYDOT puw NOIDIEA

UoES A03 HOVYIAOD NOILVIINOWWOD IVOIJAL T *2anbta



(T 38¥Hd )

NBOMLIN SNOILYDINRWWOD 3LTTIILVS NVAKEVEWIZ 40 NOILVENSIINOD

RTqWRZ 988
2ravsobos

«"4°g-3 ‘uauaz 9td

< TEFY gRIY ‘usmayi 988

‘XD 98/9€9
qR 9g/9%3

“2'5°5°N Bed
PURTTRUL 9£9

L eTuvzuer 968
vIIAs 5¢g
PURTIDZITNG 989
| exu®Rl IS 9L
uyeds 908
=OTIZY yanes 938
ETTRWOS OEE
axodeburs SE8
«SITTRYDASE BEY

°eTGEIY TPLRS 9Ld
STPUTMT Yo
eyuTwOY 9fy
2eaed
Tebnazed 953
sauTddTITTNL €9
UBRISTHRS 9L
51-1TTeY
eTI2bTy
" .28BIN of3
2TR3aR 95p
«SATATINEH 983
+SRATPITH 9C3
etsAeTel
«THETER 98P
aFessebeper 9¢@
202DRR 988
»iQTT 98@
uouRgYI 98p
ITealny 9fR
a0 @3y ‘waioy
‘g°47g 'wazoy 9ED
rAuax 98/9€R
ueplop
ueder 98/9r8
AT¥31 9
bexl
i . uery
vIsaucpul
BTPUI OfR
buay buen g8/3¢p
EREEE)
Augmzen ‘M ggp
souelg 98/9cd
s aerdoTyy
2dAbz
sTaneqzly 989
2503480 983
{UEMTRL) PUTYD 9£3
(Buryag) BUTUD 9CR
»TPunIng 9gp
+PUING s B/O(D
. TaunIy
" ausapelbueg ofrp
uyexysg 9¢3
RTIASTIY
2TTRIASDY 98)
seTobuy gp3
eIiebly grp

2

1
s

IS A¥vlddd

HLIK 9NISSIOOV STTHLINRGS

N

B T T V.

I33UID UOTSTASTOL AmGOﬂumEHWu:H
EERUCR

SORLRIUTRW PUBR TESTUYDIL TPHOTIRUISIUL

93771723%s II yzed zolew
S3TTT2es I yad aoler

- 331T793es Azemidg
UoTITIS YIIER g PIBPURIS

+TapuodsueIy 83T{T23TS oyl

SMOYS Jaquny ‘IRUTIEISY DEDS
yata peddinbs suoraeas yaaes

: - 3REVENIZ

NOTIYLS Hl¥y3

avans | w0y

z =2Inbra

= SLI

"

DRLL
TH
W ‘W

EOETEE T
LA

P 98/9tf 8
sxIewIy

DT fe Al -
e {7

N I /190
EEVIIRE -

0IanLs
AL

JuwavH| (91D

¥'S'¥
5/3 eTIcIBId

/
S3LIT31YS
Hatt

(WED) | Gy3M9

*470"I A0F OTIFRAL

- AT

$3LT1734YS

LT N oA

I

R

.
L]

o

__ : LSEThpUCH
i

3 »1EATRICID

| eSpueTsIT vewhed -

QU o w e &

_
(TTIUY pURTASYISN
1

1 -day geiay ‘uawa}

1
N EIINZILIA
'

NI
TATYn
uTeds
eOTIIY YINos
eTgRIY TPATS
=87

vurURg

.IJ-Junh zTiabTN _@

TETER

3TEATY

[ Fere
puetail
[eseess

aopenba

BTTUD
eprULD

iTzeR2g

utezeyey

euyausbry

JLITT3IYS I HAVd YOIyl
HLIM DNISS3DDV S2I¥INNOD



uoTbey uwoanQ uripul

: o grotI

ufTsaQ WwalsAs . i

|
|

uoTbey uesdQ 2TIURIZY 3 Mro'Y

puaba
~ w .. M
wotazasdg 3¢ 31238 ISBIZUOD m i
v v | |

moﬂumucmsmﬁmEH _ ueI3IElS

w yaaed "H°0°I

i . 4 m "
] : Jo uoT3IRIIRISUI

1oaloxd ¢ dSYHd

T

|

_ aoﬂumwwmo J0 371%3s
| I

30RIJUCD

|
_
_ v
!

]
—=4

11

m uorgejuswatdwl

o
| P
ubtsed waysks

i
{

UOTIRIS
yiaeg "4Y°0°vV
JO UOTRBIIEBISUL

302foxd 1 3SVYHS

L

EEEEEEREREEREEEEEN)

06671

B8ET

861 5861 7861

8861

rrl'lrrlnr.!

Z

oInpsyss uoTiwjuswsidwy posodoad

Z PI9RL

- 14



CHAPTER 1

Introduction






Chapter 1. Introduction

This report aims to verify the viability of an INTELSAT
atandard A earth station installation project in Zimbabwe (for
the Atlantic Ocean Region = A.0.R. and Indian Ocean Region =
T.0.R.) and plans relating to the latest model degital exchange
system scheduled for large cities of Bulawayo and Harare.

These projects will be considered as national projects of
the country implying improvement of international communica-
tion and foreign trade. That is to say, a bottleneck in the
operation of communication exists that all international
communication except for that to the adjacent countries goes
by way of Republic of South Africa (hereinafter referred to as
R.S.A.). It is very necessary to change from the present
situation.

This report explains an outline of the plan that will
allow for the installation of the satellite communication
earth stations according to the separate schedules of phase 1
and 2 and improve international telecommunication, and, for,
the purpose of improvement of domestic communication in close
relation to that above mentioned, introduces toll switches in
principal cities, and then gives an economic and financial
evaluation of the projects.

Figure 2 is ohe of configuration of satellite communica-
tion network in ZIMBABWE, which shows the names of destination
stations of INTELSAT satellite used. It shows the cohfigura—
tion of phase 1, and when the facilities showed. in the dotted
lines are completed and the network via R.S.A. shifts to

facilities of the country, phasé 2 project will be complete.
The project investigates also about executing the projects

of abovementioned both phases at the same time, where, since

the traffic for I.0.R. is little and it allows an INTELSAT

- 15 -



the time of their comple-
which

standard B earth gtation to be used,
tion is assumed as that of phase 2, at the end of 1988,
by then the traffic requires the standard A earth station.

The earth station in phase 1 is planned to have a scale of

total 4 systems of transmitters, and of total 11 destination
stations; U.S.A., UK, and other 6 receiving ones, and 3 for

SCPC (for small capacity circuits), And that in phase 2 is
planned to have a scale of 4 transmitters and 8 receiving

chains, although coordination with respective correspondent
country hereafter is required partly. The scale of both earth
stations has no large difference on calculation of expenditure,
that is, phase 1 is estimated at 2,952 million yen or 11,808
million %$ and phase 2, at 2,961 million yen or 11,847 million

%Z$. These are total sums including building expenses of

station building ete., training expense, maintenance aid

costs, etc. other than cost of the construction of main facility.
Further, in phase 2, an inflation factor for 4 years is considered,

Tt is the feature of this project that, since the earth
station with the same SCale as phase 1 is installed in phase
2' but increasing in operation and maintenance costs of phase
2 is llttle, very efficient operation is possible. The I.R.R.
of only phase 1 is definitely estimated at 20.60%, and that 6f
phase 1 and 2 at 21.62%.

Then, the subprojects introducing toll axchanges to
Bulawayo and Harare estimate the total cost of construction on
the basis of that the scale of the former is a trunk exchange
having 2,100 trunks and that of the latter a trunk & 3unct10n
tandem exchange having 6,300 trunks. The expense of the
former is estimated at 368 million yen or 1.472 million 37§,
that of the latter at 922 million yen or 3.688 m11110n %%, and
the total expense at a little under, 1,300 million yen or 5.2
miliion Z$, where the cost of alr«condltjonlng facility, etc.

are not lncluded and each project is estimated on a turn key
basis,

w 16 -



Feonomic and financial evaluation is carried out on the
pasis of telephone revenue, because the great majority of
increase in revenue results from cdmpletion of the project.

The completion of the earth station results to an expansion of
international transmission path, and gives good effect to

Telex. However, since fearrangement of Telex exchange and

rerminal equipment is not included in the project, and informa-

tion of their expansion plan has not been obtained, increase

in revenue by telephone was adopted. Our financial evaluation
will be concluded to be proper.

- 17 =
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~ Chapter 2, Outline of Project

2.1 Purpose of Project

. The purpose of this project is that ZIMBABWE installs
INTELSAT standard A earth station and improves rapidly the
international communication traffic and at the same time, gets
rid of the present situation of the international
communication depending on that of the Republic of South
Africa. Moreover, this purpose includes the sub-project to
introduce the toll exchange to Bulawayo and Harare.

2.2 Project as the Object of Feasibility Study

In this report, the feasibility of the following
sub~projects is carried out.,

1) Installation of INTELSAT Standard A Earth Station for
Atlantic Ocean region

2}  Installation of INTELSAT Standard A Earth Station for.
Indian Ocean region

3) Installation of Trunk Exchange in Bulawayo
4} Installation of Trunk & Tandem Exchange in Harare
2.3 Effect on Nation and Economic Activities

If this project is realized, Zimbabwe can achieve
independents of international communication desired since its
independence in 1980. At the same time, both domestic and
international communications can be rapidly improved, Thereby,

it is expected that the economic activities can be activated

and the trade balance, be improved.

- 18 -



Technically, the following effects are expected.

1) The satellite communication technology makes it possible
to train able technicians through operation of the satellite

communication bedause it includes the newest electronic

technology.

2) Introduction of the digital electronic exchange causes
spread of the digital technique and serves for structure

of the digital network in the future.
2.4 Outline of Installation

2.4,1 Schedule

The proposed schedule of installation is as given in

table 2 (page 14 of summary).

2.4.2 General

Civil works to be included in "THE INSTALLATION PROJECT
OF INTELSAT STANDARD A STATION, ZIMBABWE" consist of building
construction works, civil engineering works and relevant works
necessary for the completion of tha sattelite telecommunications
earth station at Muzowe, a north of Harare. A steel antenna
tower for a microwave link system to be installed at the station

site is also included.

Based on the P.T.C.'s plan and the study of the existing
facilities, civil works required to install a relay station at
Iron Cap, located at the intermediate point between Harare and
Mazowe, and a terminal station at Harare Centre Exchange Building
necessary for installing a microwave link system between the
earth station and Harare Centre Exchange Building are to be
excluded from the scope of works for the project., Civil works

for Mew Switching System are also to be excluded by the same
reasons.

- 19 -



Notes: 1. 2 microwave relay station building and a steel
antenna tower at Iron Cap have been planned to
bhe installed by the installation project of
microwave network between Harare and Kariba by
P.T.C. separately. It has been planned to
utilize the station building and the tower for
the microwave link system necessary for this

project.

2. At Harare Centre Exchange Building existing
vacant space/rooms and building facilities will
be able to be utilized for housing the microwave
link system for this project. A existing steel
antenna tower will also be utilized for mounting

antenna.

3. Spaces/Rooms and building facilities for
housing New Switching System:

i) At Harare Centre Exchange Building the
spaces/rooms will be produced by the partial

renewal of the existing switching system.

ii) At Bulawayo Centre Exchange Building existing

vacant space will be utilized.

Necessary building facilities as air-conditioning
system and power supply system will be planned
and installed by P.T.C. separately when the plan

of new switching sYstem take concrete shape.

- 20 -
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Traffic Forecasts

Chapter 3.

3.1 Overview

Accérding to the data collected by the PTC fbr the past

five years,

has been growing steadily as shown in Table 3.1 (1) given below.

the international communication traffic of Zimbabwe

.Table 3.1 {1) Traffic data of the past five years.

YEAR 197771978 | 1978/1979 [ 1979/1980 [ 1980/1981 {1981/1982
CALLS) 97,678 127,242 186,184 245,239 280,774
TEL
MINS | 838,020 1,151,842 1,529,517 11,969,753 | 2,320,701
0G+IC : -
CALLS | 111,048 125,358 207, 544 639,892 817,322
TLX
MINS | 333,146 - 376,082 646,462 | 1,847,129 | 2,367,485

The future‘gfowth rate in international traffic is ex-

pected to increase due to the PTC's policy to improve various

traffic control facilities and completion of the present pro-

Jects.
prdjects to
is as shown
increase by
sub-project

International telephone traffic at the time the sub-
build earth stations are finished in 1984/1985

in the following table. The busy hour calls will
31.32 ERL (3,523,500 minutes per year).

to build exchanges is completed in 1986/1987, the

When the

traffic will increase by 73.84 ERL (8,307,000 minutes per

vear) .

In the year of 2,000, both the sub-projects are

expectad to result in an increase of 203.70 ERL (22,916,250
minutes per year). '

Table 3.1 (3) and (4) show the traffic transition of no

effective action performed and traffic transition of completly

performed all of this project.
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Table 3.1 (2) Summary of traffic growth data resulted
in by subproiects

-
BASE DATA S SUBPROJECT E5+8W SUBPROJECT
] MINS |
Y | B.H.E | G.R %2(8) B.H.E | G.R %‘33 13..}1.1*:j G.R. | X000
1984/85 46.96 | 20% { 5,283 { 78,28 {100% | 8,806
1985/86 54,01 | 15 | 6,076 | 93.93 { 20% {10,567 | 102.48 | 30% 11,529_
1986/87 60. 49 12%‘ 6,805 (108,02 | 15 {12,152 {122.60 | 20% {13,792
2000/01 171,02 | 7% |19,239 |316.39 | 74 (35,593 {374,72 | 7% | 62,15 |

The total busy hour callsg of the traffic at the Indian
ocean regions which consist of nine destinations. and 48 lines
will be 13.08 ERL in 1984/85. It will further increase to
26.50 ERL (2,981,250 minutes per year) in 1988/89 when the
.number of transmission lines is increased to 69. Thug, it is
expected to exceed the number of busy hour calls 26.60 ERL
(2,320,701 minutes per year) in 1981/82.

The above forecasts are derived using the E500 series
recommended by the CCITT based on data obtained during the
field survey. The growth rate of the present traffic up to
the year of 2,000 is calculafed with a recurrence formula.

2
Yt:A'{' Bt"'ct—‘ LRI N N R (1)
where

Yt is the traffic after t time interval and
A, B and C are constants the values of which are dependent
on the route observed.

The growth rate found with the above recurrence formula
is used to forecast the growth rate and BHE in the vyear of

2,000. The forecasting is done by taking into consideration
the following factors:

a. The effects of the improvement policy planned by the PTC.

-22 -



b, the effects of the improvement policies implemented as
cooperation and aid from other countries.

C. The effects of the completion of the present project to
buiid standard A earth stations.

Note that since the PTC's data does not include incoming
calls during the period 1977/78 to 1979/80, a value obtained
by doubling the number of outgoing calls is used.

The BHE's for the international telephone and telex traffic
are computed by applying the computation method suggested by
the CCITT. They are found with the following formula:

A(BHE) = MAh/60€ .ueseacoscecscs (2)
where

A: BHE (Busy hour traffic in Erlangs)

M: Monthly paid minutes

d: Day to month ratio

h: Busy hour to day ratio

g: Effective factor

An intermediate value of "0.0384“ suggested by the CCITT
is taken for the day to month ratio (d). The value "0.1" is
substituted for the busy hour to day ratio (h) due to the
fact that the traffic consists of communications by the

Atlantic ocean regions and interterritorial countries.

3.2 International Traffic Forecasts

A BHE is computed by substituting 0.6 for (e) in Formula
2 given above and using the paid minutes data for 1981/82,
The traffic thereafter is forecasted by applying the annual
growth rate to each destination. The increase resulted in by
the E/S'subproject in 1984/85 is assumed to be 80% whereas
the growth yielded by the exchange subproject in 1985/86 1is

- 23 -



taken as 10%. The BHE's and numbers of transmission lines

for each destination are forecastedlup to the year of 2,000,
The data is given in Table 3.2 (1) and (2) "International
 Telephone Traffic Forecasts (1) and (2}". The growth rates
resulting from the subprojécts up to the year of 2,000 and

the increases in total BHE for all destinations are shown in
rable 3.2 (3) "International Telephone Traffic Forecasts
Bstimated Each Subproject (Traffic'Growth)“, and "International
Telephone Traffic Forecast Estimated Each Subproject {paid

minutes)" is shown in Table 3.2 (4).

3.2.1 Processing of Calls via the Republic of South Africa

{via Exchange Connections)

All calls connected via an exchange in the Republic of
South Africa are expected to be connected via England, the
U.S8.A and Italy after the earth station for the Atlantic ocean
regions is completed in 1984/85. The traffic via the Republic
of South Africa will then be split and added to each traffic

going to the three destinations.

3.2.2 Traffic to New Destinations

The direct traffic to new destinations is derived from
the number of transmission lines planned by the PTC using the
Erlangs B table. Note that the tréffic for Holland, France
and Belgium is subtracted from that for England whereas the
traffic to Brazil, Canada and Japan is subtracted from that
for the U.S.A.

3.2.3 Growth Rates

According to the data given by the CCITT in the past, the
traffic growth is greatly affected by the use of high quality
transmission media, removal of bottlenecks in the switching
network, improvement in operations, etc. Such improvements
are needed to accomodate traffic increases caused by the
rising demand for serv1ces

- 24 o



According to the PTC's plan, semiautomatic operations
are started in January 1983 for destination countries the
U.S.A., Italy and Austrdlia. The plan also includes installa-
tion of a new INTS in Gweru, An increase in traffic due to
these improvements is expected in addition to the traffic
increases resulting from the present subprojects. The annual
growth rate during the decade 1990/91 to 2000/01 is assumed
to be of the same value (7%) as the domestic rate,

This traffic growth is forecasted by assuming that future
bottlenecks in telephone waters are eliminated by installing
new local switches such as unit #5 and #6 according to the plan.

3.3 Traffic Forecasts for Indian Ocean Regions

Destination countries in the Indian ocean regions are
Australia, Kenya, Tanzania, Pakistan, New Zealand (via
Australia), the UAE, India, Honkong and Japan. These destina-
tions are countries to receive direct services., They have a
relatively high traffic volume among those in the Indian ocean
regions. As described in Section 3.2.1, the traffic connected
via the Republic of South Africa is split into three. The
forecasting is thus done by considering the fact that this
traffic is originally for countries in the Indian ocean

regions.

As a result, the following forecasts are obtained. The
total BHE for the traffic for the Indian ocean region which
include nine destinations is 13.08 ERL (1,471,500 minutes per
year) in 1984/85 and 26.50 ERL (2,981,250 minutes per vear )
in 1988/89. The numbe of transmission lines is expected to
be 48 and 69 respecﬁively.

The international telephone traffic forecasts for the
A.O0.R. and T.0.R, subprojects are shown in Tables 3.3 (1) and
(2). Table 3.3 (3) shows a comparative estimation list of

the I.0.R. traffic and leased transmission lines.



3.4 Interterritorial Telephone Traffic Forecasts

The same method of estimation and parameters as those
for the interhational telephone traffic forecasts described
in Section 3.2 are used. The PTC plans to convert transmis-
sion media such as open wires, the HF and the UHF into the
PANAFTEL network of the ITU in order to improve the inter-
territorial communications. This plan is to be completed in
1984/85 and the annual growth rate is estimated as the same

as the international telephone traffic.

Note that since the traffic to the RSA at present uses
high quality microwave lines and the connection system is
subscriber trunk dialing, its growth rate is forecasted differ-
ently from the interterritorial traffic. The interterritorial
telephone traffic forecasts are shown in Table 3.4 (1). The
estimation of the traffic resulting from the switch subprojects
is shown in Table 3.4 {(2) and (3) "Interterritorial Telephone

Traffic Forecast Estimated Switch Subprojects".
3.5 International Telex Traffic Forecast

The international teléx traffic forecast is derived from
the computation of the bearer circuit via the satellite
transmission lines, Tike the telephone traffic, the computa-
tion is done by using Formula 2 given in Paragraph 3.2 with
a value of 0.15 substituted for the busy hour to day ratio
{h) and a value of 0.8 for the effective factor (e). The
same growth rate as the PTC's plan is used, The recurrence
formula given as Formula 1 in Paragraph 3.1 yields a growth
rate of 15% in 1991/92 and 9% in 2000/01. - However, the rate
after 1991/92 is taken as less than 7% due to the stagnant
phenomenon in the telex traffic growth that occurs recently

as indicated by the world trend. International Telex forecast
is shown in table 3.5,
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Table 3.2(DINTERNATIONAL TELEPHONE TRAFFIC FORECAST

BASE DATA |
1981 /82 1982/83 1983/84 1984/85 1985/86 1986/87 19
DESTTNATION : ) , - |
CRD R D Y S Y ¢ S OF 1 ¢/ M Y&
5 ERL CCTS  gogrr CCTS o ppy OCTS  gppn” CCT8 gy CCTS Tprr CCTS Thpr
UNTTED | (19%) (50%) (100%) (30%) (20%) (15%)
KINGDOM 11.838 12 13.858 20 20.55 31  41.66E 55 54,168 68  64.98E 80 74,73
(50%) (50%) () ()
U. S. A. 3.34FE 6 5.0l 10 7.50E 15  13.88E 23 18.05E 28  21.20E 132  24.40
(50%) (50%) ) ()
SWITZERLAND 4 5op 4 0.828 4 1,238 4 2.46E 8 3,608 9 b 428 10 5.08
(19  50%) () ()
GREECE 0.348 1 0.40E 3 0.60E 4 1.208 5 1.80F & 2,168 7 2.48
(19%) {50%) () )
TTALY . . . .
. 0.53% 4 0.79 4 1,188 4 2.60E 8 3,366 9 5 04E 10 4,64
WEST (19%) (50%) () ()
 CERMANY 0.62E 1 0.738 & 1.09E 4 2.18E 8 2,836 8 3,398 9 3,89
_ (300%) (1907%) )
NETHERLANDS - 0.156 1 0.458 2 1,300 4 1.608 6 2.03E 7 2,33
FRANCE - - - 1.90E 5 2,478 6 2,968 8 3.40
BRAZIL _ _ . - - 0.458 2 0. 51
BELGLUM - - - 1.30E 4 1.69E 6 2.03% 7 2.93
CANADA - - - 1.30E 4 1.69E 6 2,038 7 2.33
SUB-TOTAL 17.21E 25  21.75E 45  32.60E 63  69.78E 124  91.42F 152 109.69E 179 126,17
{100%) (307 A, (157
JAPAN - - _ - 1.308 4 1.69E 6 2,038 7 2.3"
€CEA) (507%) 1007y 3073
KENYA 0.76E 3 0.90E 4 1,358 5 2,708 9 3.5k 9 4.21% 10 4.8
7509 7507 (15073
AUSTRALLA 1,00E 1 QL5085 2,25 7 4,508 12 585 12  6.69E 14 7.6
(19%) (507)
R.S,A. ., o a0 D 0 OTHER MAJOR ROUY
S.A 165 (6) L.96E (6)  2.94F (1) WILL BE TRANSFERRED
5%y 75073
MALAWT (+12) (+12) WILL BE TRANSFERRED TO PANAFTEL NETHOR:
(5.608) (4)  (6.558) (4)  (7.80E) (15)
SUB~TOTAL 3.41E 8 4.36E 13 . 6.54E 19 8.50E 25  11.05E 27 12,938 31  14.7d
TOTAL 90.62E 29  26.11E 55  39.14E 81  78.28E 149  102.48F 179  122.62E 210  140.9




Table 3.2 (D)INTERNATIONAL TRLEPHONE TRAFFIC FORECAST

BASE DATA )
1981 /82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90 1990/91 1991/92 1992/93 1993/94 1994/95 1995/96 1996/97
G.R(%) G.R(Z) G.R(Z) G.R(%) G. R (%) G.R(%) G.R(%) C.R(%) G.R(%) C.R(%) G.R(E) ERD G.R(Z) G.R(%) GR(Z G.R(TY
CCTS CCTS CCTS CCTS ceTs e PRAA) seTs 84 T -Ria i -R{% R(% R(% R(Z . S R(Z W R(T) RZY
& EREL & FRI, & ERL & ERL & ERL & BRL COTS gy CCTS  gppp COTS g ppn OCT8 gpmr OOTS  (Tmpp OCTS  Tppp CCTS  Tgep OCTS o Tgpp COTS o Tgpp CCTS g Tgp CCTS
(19%) (50%) (100%) (30%) (207) (15%) (15%) (10%) (7%) (7%) %) azry (7%) (7%) (T%)
11.838 12  13.858 20  20.55% 31  4l.66E_ 55  S54.16E 68  64.98E 80 _ 74.73E 91 85.928 102" 94,51E 111  101.13E 119 108.20E 127 115.76E 134 123,875 143 132.53E 152  141.84F 161  151.76F 172
(50%) (50%) () ()
3,348 6 5,018 10 7.506 15  13.88E 23 18,058 28 21,208 32 24,40E 35  28.04FE 39  30.84E 43  33.0lE 45 35,318 48  37.77F S50 40,408 53 43.24E 56 46,258 60  49.49E 63
(50%) (50%) _ () () .
0,558 1 0.82E 4 1,238 4 2,468 8 3.69E 9 5,42 10 5.08F 11 5.84E 12 6,428 13 6.86F 14 7.34E 14 7.858 15 3.39E 16 8,978 17 9.5 17 10,268 18
E (19%) (50%) () -
{ 0,348 1 0.40E 3 0.60E 4 1.20E - 5 L.80E 6 2,166 7 2,488 7 2.856 B 3,138 9 3,348 9 3,578 9 3.81E 10 4.07E 10 4.358 10 4.64% 11 4.97E 11
| (19%) (50%) () ()
EO.SSE ? 0,798 4 LLIBE 4 2,60E 8 3.36E 9 4,04E 10 4,648 11 5.348E 12 5.87E 12 6.27E 14 6,716 14 7.17E 14 7.675 15 8.208 16 8,766 16 9,387 17
r (19%) {50%) ) )
0.62E 1 0,738 4 1,098 4 2,188 8 2.83E 8 1,398 9 3,898 10 4,475 i1 4.91% 11 5.25E 12 5.6l 12 6,008 13 6.428 13 6.86E 14 7.338 14 7.858 15
(300%) (190%) ')
F - 0.158 1 0.45E 2 1,308 4 1.698 6 2,038 7 2,33F 8 2.68% 8 2,95£ 8 3,156 9 3.37E 9 3.61E 9 3.86F 10 4,135 10 4.41E 10 4.72E 11
r - - - 1.90E 5 2,478 6 2,96E 8 3.40E 9 3.91F 10 4.30E 10 4,61 11 4.93E 11 5.27E 12 5.64E 12 6.04E 13 6.41E 13 6.85E 14
- - - - - 0.45E 2 0,515 4 0.60E 4 0.65 4 0.70E 4 0,750 4 0.80E 4 0.86E 5 0.91E 5 0,976 5 1.O4E 5
E ~ - - 1.30E 4 1.69E 6 2,038 7 2.336 8 2.68E 8 2.95E 8 3.158 9 3,376 9 3.6lE 9 3.86E 10 4,138 10 4 41E 10 4.72E 11
- - - 1.30E 4 1.69E 6 2,038 7 2,33 8  2.68E 3 2,95 8 3,158 9 3,376 9 3.618 9 3.86E 10 4,138 10 5.41E 10 4,728 11
17,21 25  2-.758 45 . 32.60E 63 69.78E 124  91.428 152 109.69E 179  126.12F 202  145.01F 222  139.48E 237 170.62E 255 182, 53E 266  195.26E 279  208.90E 297  223.49E 313  239.02E 327  255.76E 343
(100%) (3077 (207) (15%) (15%) (10%) (7%) €}3) (773 77y (7% (77) 3)
- - - 1,30E 4 1,698 6 2,038 7 2,338 8 2.68E 8 2,958 8 3,156 9 3.37E 9 3.61E 9 3.86E 10 4,138 10 6 41E 10 4.72E 11
(19%) (50%) (100%) (3073 | _ |
0.76E 3 0.90F 4 1,358 5 2.70E . 9 3.51E 9 4.21F 10 4,84F 11 5.56E 12 6.11E 13 6.53E 13 6.98E 14 7.468 15 7.980 15 8,53 16 9.11% 17 9,756 18 J
{50%) {50%) (1007), ' 3
1.00E 1 1.50E 5 2,258 7 4.50E 12 5.856 12 6.69E 14 7.69E 15 8.84E 16 9.72E 18  10.40E 18 11,128 19  11.908 20 12,738 21 13.62E 22 14.5E 24 15,588 25
{19%) (502 N :
) LL BE TRANSFERRED TO OTHER MAJOR ROUTES
1,658 (6)  1.96E (6)  2.94E (V) WILI R
(19%) (50%) .
(+12) (+12) WILL BE TRANSFERRED TO PANAFTEL NETWORK
5.60E) (4)  (6.55E) (4)  (7.80E) (19
3.41E 8 5.36E 13 6.548 19 8,508 25 11,058 27 12.93% 31 14.76E 33 17.088 36 18.78E 39  20,08E 40 21,478 42 22,978 44 24,57E 46 76,280 48  28.058 51 30.058 54
20.62E 29 26,11E 55  39.14F 81 78 98F 149  102.48E 179  122.62E 210  140.98F 235  162.00F 258 178.26E 276 190,708 295  204.00E 308  218,23% 329  233.47E 343 249,775 361 267,201 378  285.90F 402




.CAST

86/87 1987/88 1988/8% 1989/90 1590/91 1991/92 1992793 - 1993/64 1994/95 1995/96 i996/97 ) 1997/98 1998/99 1999/2000 2000720001
(15%) (15%) (10%) (7%) (7%) (7%) (7%) (7%) 7%y (7%) (7%) (7%) (7%) (7%)
K 80 74,738 91 85.92E 102 94,51E 111 I01,13E 119 108, 20F 127 115,76 134 123.87E 143 132,538 152 141.84E 161 151.76E 172 162.40FE 183 173.76E 193 185.90E 207 198.87E 220
E 32 24,401 35 28.04E 39 30.84E 43 33.0lE 45 35.31K 48 37.77E 50 40.40E 53 43,248 56 46,2 5E 60 49,49E 63 52,06K 6? S6.65E 71 60.62F 75 64,87 80
E 10 5.088 11 5.84E 12 6.42E 13 6.86E 14 7.34E 14 7.85E 15 8.398 16 8.978 17 9,5E 17 10,268 18 10798E 19 11.74E 20 12,578 21 13,458 22
10 7 2.48% 7 2,.85E 3 J.13E 9 3.34E 9 3.57E 9 3.3l 10 4.07E 10 4.35E 10 4,648 11 4,978 11 5.328 12 5.68E {2 6.03E 13 6.51E L4
EE 10 4.64F 11 5.34E 12 5.876 12 6.27E 14 6.718 14 1,178 14 7.67E 15 3.20E 16 8.76E 16 9,331 17 10.04F 18 10.73F 19 LLi.48E 20 12.29E 21
EE 9 .3.89E 10 4,478 11 4,918 11 5,25 12 5,618 12 6.00E 13 6.42E 13 6.86E 14 7.33F 14 7.85% 15 8.40FE 15 3,986 17 9.61E 17 10,29 I8
fE 7 2.33E 8 2.68% 8 2,95E 8 3.15E 9 3,37E 9 3.61E 9 3.86E 10 4,138 10 4,41E 10 4,728 11 5.06E 12 5.41E 12 5.79E 12 5.20E 13
e 8 3.40F g 3.91E 10 4,308 10 4,61F 11 4,938 11 5.27E 12 5.648 12 6.04E 13 6.41E 13 6.85E 14 7.34E 14 7.91E 15 B8.46E 16 2.06E 17
10 2 0,51E 4 0.60E 4 0.65E 4 0,708 4 0.75E 4 0.80E 4 0,86F 5 0.91%8 5 0.97E 5 1.041 5 1.12E 5 1.20E 5 1.28F 5 1.37E 6
I 7 2.33E 3 2.068E 8 2.95E 3 3.15E 9 3.37E 9 3.61E 9 3.86E 10 4,138 10 4,.41F 10 4.?2E 11 5.06E 12 5.41E 12 5,798 12 6.20& 13
?E 7 2,33E 8 2,686 3 2.95E 8 3.15E 9 ;.37E 9 3.61E 9 31.86E 10 4,138 10 4.41E 10 4.72E 11 5.06E 12 5.41E 12 .5.79E 12 6.20E 13
;E 179 126.128 202 145,018 222 159,488 237 170.62E 255 182,538 266 195.26E 279 208.90E 297 223, 49K 313 239,028 327 255.76F 348 273.74E 370 292.88E 338 313.37E 410 335.31E 437
} (15%) {(15%) (10%) (7%) (/%) (7% (7% (?%5 (7% (773 (77%) (7%) (7%) (7%)
}E 7 2.33E 8 2.68%® 8 2.95E 8 3.15E 9 3.37E 9 3.61E 9 3.86E 10 4,13 10 4,418 10 4,728 11 5.06r 12 2.41E 12 5.79E 12 6,208 13
[E 10 é.ééﬁ 11 5,5%K 12 6.11E 13 6.53E 13 6.98E 14 7. 46% 15. 7.986 15 8.53E 16 9,118 17 .9.75E 18 10.44E 19 11.16E 19 11.94E 20 12.78E 21
EE 14 7.69E. 15 8.84E 16 9.72E 18 10.40E 18 11,.12E 19. i1,90E 20 12,738 21 13,628 22 L4.56E 24 15.588 25 16.68E 26 17.84E 28 19,.09E 29 20.43E. 31
EHER MAJOR ROUTES
INAFTEL NETWORK
E 31 14,76E 33 17.08E 3éﬂuﬂ 18.78E 139 20,088 40 21.47E 42 22,97 44 é4.S7E 46 26,28 48 28,05E 51 30,058 54 32,188 57 34,41E 959 36.82F 61 39.41E 65
'E 210 140,98E 235 162,09E 258 178.26E 276 190, 70E 295 204,00E 308 215,238 329 233.47E 343 249,77E 361 267,208 378 285,90E 402 305.92E 427 327,318 447 350, 22E 471 374.72E

502
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Table 3.2.(2)

INTERNATIONAL TELEPHONE TRAFFIC FORECAST
ESTIMATED EACH SUB-PROJEGT (TRAFFIC GROWTH)

N N0 EFFECTIVE AFTER COMPLETION IN CASE OF IN CASE OF
YEAR | ACTION PERFORMED OF .| INTRODUCTED SATTELITE { INTAODUGTED TAUNK
(NATURAL GROWTH) LN.T.S. IN GUEL( EARTH STATION & JUNCTION SW-

 1971/78 7.54e

Hor/re | 10.23e | aram

%19?9/80 13,608 | 32.9%

%80/81 17.50e | 28.6%

fmax/sz 20.60e | 17.7%

1982/83 | 2453 | 19.1%| 26.01e |  26%

1983/84 |  28.48e | 16.1%|  39.14e 502

1984/85 | 32.53 | 14.4%|  46.9e 20% 78.28¢ | 100 18.28¢ 100%
1985/86 |  36.86e | 13.1%| 54,07 15% 93.93¢ 20% 102, 48e 30
1986/87 | 4130 | 121%]  60.49 12% | 108,02 15% 122.60¢ 20%
l1981/88 | 45.9%e | 11.1%|  67.14e e | 12423 | 5% 140,98¢ | 15%
11988/89 50,69 10.4%|  73.86e 10% 136.65¢ 0% | 162,09 | . 15%
11989/90 | 55.63 9.7%|  81.25¢ 0% | 150.31e | 10% 178.26¢ 10%
1990/91 | 60.7¢e 9.1%|  86.93 7% | 160.84e 7 190, 70e 7%
1991/92 | 66.03 g.7%1  93.0% 7 | 172.09 7% 204,00e 72
Jse2/93 | mare 8.2%| 99,53 % | 184.14e 7% 218,23 - 7%
11993/94 . 106,50 % | 197.03 7% 233.47e 7%
| 1994/95 | 82.86e 113,95¢ 7% | 210,82 7% 249,17 7%
}1995/96 88.8%e | . 7.1%| 121.93e [£3 225,58¢ 7% 267.20e 7%
1 1996/97 . 130,47¢ 7 | 241,37 7 285.90¢ 7
1397/98 139.60e 1% 258,27e 7% 305,92¢ 7%
1998/99 " 149.37¢ % | or6.35e | T 397,31 73
199/2000 | 114,27 159,83¢ 7% | 295.69 7 38022 | %
12000/01 | 121.06e 5.92] 171.02 7% | 316,30 7% 374,738 7%

30




Tabie 3.2.()

INTERNATIONAL TELEPHONE TRAFFIC FORECAST
ESTIMATED EACH SUB-PROJECT (PAID MINUTES)

NET INCREASE

* NET INCREASE

- NET INCREASE

SAT E/S PROJECT SW PROJECT SAT E/S + SW PROJECT
N ey g MINUTES | TRAFFIC IN PAID WINUTES | TRAFFIC IN TOTAL
PATD MINUTES
ERLANG PER ANNUM ERLANG PER ANNUM ERLANG PER ANNUA
1979/80
1980/81 )
1981/82
1982/83
1983/84
1984/85 31.32¢ 3523500 31,32¢ 3523500
1985/86 39,9% 4491000 8.55¢ 961875 43,47e 5452875 .
1986/87 47.53¢ 5347125 14,58 1640250 §2.11e 6987375
1987/88 57.09e 6422625 16.75e 1884375 73.84e 8307000
1938/89 62.79% 7063825 25. 44e 2862000 88.23e 9925875
1989/90 |  69,06e 7769250 27,96 3144375 97.01e " 10913625
1990/91 73.91¢ 8314875 29.86e 3359250 103.77e 11674125
1991/92 | 79.09 8895375 31,91¢ 3589875 110.98¢ 12485250
1992/93 85.61e 9518625 34.09¢ 3835125 118.70e 13353750
1993/94 90.53¢ 10184625 36. 44e 4099500 126.97¢ 14284124
1994/95 96.87¢ 10897875 38.95¢ 4381875 135,82 16279750
1996/96 | 103.55e 11660625 41,62 4682250 145.27e 16342874
1996/97 | 110.90e 12476250 44,53¢ 5009625 155.43e 17485874
1997/98 | 118.67e 13350374 a1 ,85¢ " 5360625 166.32€ 18711000
1998/99 | 126.98¢ 14285250 50,96 5733000 177.94e 20018250
95/2000 | 135.86e 16284250 54.63¢ 6134625 190,39 21418874
2000/01 | 145.37¢ 16354124 68,33¢ 6562125 203, 70¢ 22916250
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Table 3.3 (1)

INTERNATIONAL TELEPHONE TRAFFIC FORECAST ON THE A.0.R. NETWORK

BASE DATA

| 1981/82 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1988/89 1989/90 1990791 1991/92 1992/93
PESTINATION "ER(D) sopg ©-RUD) cope CoR(D) cops GoR(D) cors G oo GOR(E) G R(Z) C.R(%) CR(D) G.R(%) G.R(%) GeR(%) (opg
& ERL & ERL & ERL & FRL s BRL TS g oppp OCTS (Tppp OCTS Tppp OOTS g Tppn CCTS g OCTS (Tppy’ CCTS pTppy, OCTS
UNITED . (100%) (30%) (20%) (15%) (15%) . (10%) (7%) (7%) (7%
KINGDOM 11.838 12 13.85E 20 20.55E 31 37.50E 50 48.75E 62 S8,50E 73 67.28E 83 77.37E 93 85.10E 102 S1.06E 108 97.43E 115 104.24E 123
U.S.A. 3.34E 6 5.0IE 10 7.50E 15 13.70E 23 17.81FE 27 20.92E 31 24.07E 35 27.66E 39 30.43E 42 32.56F 45 34.83E 47 37.26E 50
SWITZERLAND 0. 55E L 0.82E 4 L.23E 4 2.46F 8 3698 9 4,428 10 5.08E 11 5.84E 12 6.42E 13 6.86E 14  7.34E 14  7.8SE 15
GREECE 0.358- 1 0.40E 3 0.60E 3 1.20E 5 1.80E 6 2.16E 7 2.48E 7 2.85E 8 3.13E 9  3.34F 9 3,57E 9 3.81E 10
ITALY 0.53E & 0.798 4 1.18E 4 2.36E 7 3.06E 8  3.67E 9  4,22E 10  A4,85E 11 5.33E 12  5.70E 12  6.10E 13  6.52E 13
WEST ) | ' =
 ERMANY 0,628 Lo 00738 4 1.OE 4 2.18E 8 2.83E 8 3,39E 9 3,89 10 4.47E 11 4.91E 11 5,256 12 5.61E 12 6.00E 13
NETHERLANDS - 0.15E 1 0.45E 2 1.30E 4 1.698 6  2,03E 7 2.33% 8  2.68E § 2.958 8 3,1SE 9 3.37E 9 3.6lE 9
FRANCE - - - 1.90E 5 2,498 6 2.96E 8 3,40E 9 3.91E 10 4.30E 10 4.61E 11 4.93E 11 5.27E 12
BRAZIL - - - - ~  0.45E 2 0.51E 4 0.60E 4  0.658 4 0,70% 4 0.75E & 0.80E 4
BELGTUM - - - 1,30E 4 1.69E 6  2,03E 7 2,338 8  2.68E 8§ 2,958 8 3.15F 9 3.37E 9 3.6lE 9
CANADA - - - 1.30E 4 1.6%9E 6 2.038 7  2.33F 8 2.68E 8 2.958 8 3.15E 9 3.37E 9  3.6lE 9
SUB-TOTAL 17.20E 25 21.75E 45 32,608 63 65.20E 118 85.48E 144 20.06E 170 117.92FE 193 135,595 212 149.12E 227 159.53E 242 170.67E 252 182.S8E 267
B?EEB?QZA 1994 /95 1995/96 1996/97 1997/98 1998/99 1999/2000  2000/2001
DESTINATION
‘ G.R(CEY . G.R(E) e GuR(%) i GuR(Z) . G.R(Z) G.R{%) G.R(Z) G.R(%)
& ERL OS5 pprn OT5 g Er OYS g pri C9T% g prL OCTS g pmp O6TS gTppp OC6TS g Tprp CCTS.
UNITED (77) (7%) (7%) (7% (7%4) (7% (77 (7%
KINGDOM  111.54E 130 119.34E 138 146,258 167 179.09E 201
U.S.A. 39.86E 53  42.66E 56 52.258 66 64.00E 79
SWITZERLAND  8,39E 16 8.97E 17 10.988 19 13.458 22
GREFCE 4,07E 10 4.35E 10 S.32E 12 6.51E 14
LTALY 6.97E 13 7.45E 15 9.12E 17 11.17E 19
WEST 6.42E 13 6.86E 14 8.40E 16 10,29 18
GERMANY ' il ' _
NETHERLANDS  3.86E 10 4.13E 10 5.06E 12 6.20E 13
FRANCE 5.64E 12 6.04E 13 7.34E 14 9,06E 17
BRAZIL 0.86E 5  0.91E 5 1,128 5 1.37E 6
BELGIUM 3.86E 10 4,13E 10 5.06E . 12 6.20E 13
CANADA 3.86E 10 4.13E 10 5.06E 12 6.20E 13
~ - 32 -
SUB-TOTAL  195.33E 282 208.97E 298 255.96E 352 313,54E 415




Table 3.3 (2)

INTERNATYIONAL TELEPHONE TRAFFIC TFORECAST ON THE 1.0.R. NETWORK

B?ggl?ggA 1982/83 1983/84 1984/85 1985/86 1986/87 1987/88 1588/89 1989/90 1990791 1991792 1992/93

PSTLNATION §°§é§) CCTS S'Eéi) ceTs g‘géf) CCTS i‘iéﬁ) coTS g'géi) CCTS g‘iéi) ceTs i‘géf) CCTS g'iéz) CCTS z'igf) cers g‘géi) cCTS g'iéf) cers g‘iii) cCTS
R (T00%) (3073 (50%) (15%) (15%) (107 ) % 7%

: 1.LOOE 1 1,50 5 2,258 7 4,508 12 5.85E 12 6.69E 14 7.69E 15 8.84E 16 9.72E 18 10.40E 18 11.12E 19 11.90E 20
KENYA 0.76E 3 0.90E 4 1.35E 5 2.70E 9 3.51E 9 4,21E 10 4.84E 11 5.56E 12 6.11E 13 6.53E 13  6.98E 14  7.46E 15
TANZANTA 1LO4E 4 1358 S 1.62F 6 1.878 6 2.1SE 7 2.36E 7 2.54E 8 2.7IE 8 2.90FE 8
PAKISTAN 0,90E 4 1.17E 5 1.40E 6 1.61E 6 1.85E 6 2.03E 7 2,188 7 2,33E 7 2,49 7
?iﬁsiiizﬁi? 0.47E 4 0.61E 4 0.73E 4 0.84E 4 0.96E 4 1.06E 4 1.13E 4 1.21E 4 1.298 &
U.A.E. 0.40E 3 0.528 4 0.62E 4 0.7IE 4 0.82E 4 0.90E 4 0.9EF 4 1.038 4 1.10E 4
INDIA IL30E 4 1.69E 6 2.0%E 7 2.33 7 2.68E 8 2,95E 8 3,158 9 3.37E 9 3.61E 9
Javan 1L30E & 1.69E 6 2,038 7 2,33 7 2.68E 8 2.958 8 3,15 9 3,378 9 3.61E 9
HONG KONG 0.47E 4 0.61E 4 0.73E 4  0.84E & 0.96E 4 1.06E 4 1.13E 4 1.21E 4 1.29E 4
SUB-TOTAL 13.088 48 17.00E 55 20.068 62 23.06E 64 26.50E 69 29.14E 73 31.17E 76 33.338 78 35.65E 80
TOTAL 78,288 166 102.48E 199 122.60E 232 140.98E 257 162.09E 281 178.26E 300 190.70E 318 204,008 330 218.23% 347

7 8?353?22A 1994/95 1995/96 1996/97 1997/98 1998/99 1999/2000  2000/2001

AUSTRALIA ;2%??% 21 13?2%% 22 L R 16%23% 26 e v 20EZ§% 3]

KENYA 7.98E 15  8.53E 16 10.44E 19 12.78E 21

TANZANTA 3.10E 8 - 3.32E ) 4.07E 10 4,98F 11

PAKTSTAN 2.67E 8  2.86E 8 3,508 9 4,298 10

fiﬁsigziiig 138 S 1.47E 6 1.80E 6 2,208 7

U.ALE 1,188 4 1.27E 4 1.55E 6 1.90E 6

INDIA 3.86E 10  4.I3E 10 5.06E 11 6.20E 13

JAPAN 3.86E 10 4.13E 10 5.06E 11 6.20E 13

HONG KONG 1,388 5 L.ATE 6 1.80E 6 2,208 7

SUB-TOTAL ~ 38.14E 86  40.80E 91 49.96E 104 61.18E 119

TOTAL 233.47FE 368 249.77E 389 267.20F 285, 90E 305.92E 456 327.31E 350.29F 374.72E 534







Table §.8.(3) ESTIMATING LIST FOR THE [.0.R. SATTELITE SUB-PROJECT

TRAFFIC ON THE 1.0.R. NETWORK _ LEASED SATTELITE CIRCUIT COST

YRR
TRAFFIC IN TOTAL INCOME :
PAID MINUTES CCTS 78 X 1K YEN X 1K
ERLING PER ANNUM 2 X 1K | YEN X IK

{ 1978780
{ tss0/81
j&wsz'
[ 1902783
{ 1983788
{ 1984/85 13.08e 1471500 1618 404500 || 48 542.4 135600
{135/ 17.00e 1912500 2103 525750 || 55 621.5 155375
1 1988/87 20.08e 1956750 2482 820500 | 62 700.8 175150
1987/88 23.08e 2594250 2853 713250 1§ 64 723.2 180800
};gmems . 28.50e 2981250 3279 819750 || 69 779.7 194925
11889/30 29.14e 3278250 3608 911500 § 73 824.9 208225
| 1990/91 31:17e 3506625 3857 964250 || 78 858.9 214700
| 1991702 33.3% 3749625 4124 1031000 | 78 881.4 220350
| 1992783 35.65e 4010825 4411 1102750 (| 80 904.0 228000
1993/94 38. 14e 4290750 4719 1179750 || 86 971.8 242950
1994/95 40.80e 4590000 5049 1282250 | 91 1028.3 257075
| 1995/96 40.80e 4590000 5049 1252250 | 91
- 1998/97 40.80e 4590000 5049 1252250 | 91 |
5-2%1937/88 49.98e 5620500 6182 1545500 i 104 1175.2 293800
1938/98 43.98e 5620500 6182 1545500 )i 104
93/2600 43.98e 5820500 6182 1545500 || 104
f"fizaoo,’m 81.18¢ 6882750 © | 7571 1842750 | 119 1344.7 338175
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Table 3.4 (1)

INTERTERRLTORIAL TELEPHONE TRAFFIC FORECAST

- - BASE DATA o e - : e - , - - = -
AT IO 1931/82 1982/83 1983734 1984/85 198 5/86 1936/37 1987/88 1988/89 1989/90 1990/91 1991792 1992/93 1993/94 1994/95 1995
GESTINATION = — - _ _
i C.R(ZY ... G.R(D ... GR{ C.R(7) G.R(Z) G, R(Z) G.R(%) C.R(%Z) G.R(%) G.R(% R L R{Z G.R(EY .. G.R(7Z) . G.R(Y
- ooTs cors A CoTs oeTs el PRAED neg . ) ooty sh(6} L ina SRA e T R{%) e G RO L GORERY . RO L ne R e RO
e & RRL & ERL G % ERL & FRL "7 & BRI, 77 & FRL LS g ERIN_S’15 5 FRL _‘JC[S & BRI, °C [:’_ & ERL CC_“’ s BRI UUTS g omRL GLTS & BRI u:ib & ERL___L(‘IE’ & ERL
(19%) (507%) (1007) (30%) (207) (15%) (15%) (1ox) (7%) (7%) (7%) (7%, (7%) (7%)
BOTSTANA s ey , . - L b e A :
’ 5. 60T 5.66% 12 9.99E 17 19935 30 25,975 37 ILLI6E 43 35,841 48 41,22% 5S4 45,348 59 43,510 62 50,918 66 55, 531 70 59,428 T4 63,578 79 68.01LE
{)
LESOTHO . R . . n AP . ) ) .
1.84E 2,198 6 3,286 9 6,578 13 R.54E L6 12,298 2% 13,156 22 {5,138 24 L6.64E 26 17.81E 28 19,058 29 20,398 31 21,818 32 . 23.34E 34 24,971
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Table 3.4.(2)

INTERNATIONAL TELEPHONE TRAFFIC FORECAST
ESTIMATED S¥-SUB-PROJECT (EXCLUDING ROUTE 10 R.S.A4.)

:7? AFTER COMPLETION OF TN CASE OF INTRODUCTED
I.N.T.8. IN GUELU TRUNK & JUNCTION SW
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;535#9/80
-:;g;b/8l
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22,480 19%
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Table 3.4.(3)

INTERNATIONAL TELEPHONE TRAFFIC FORECAST
ESTIMATED SW SUB-PROJECT  (ONLY TO R.S.A.)

AFTER CCHPLETION COF
[.N.T.5. IN GUELY

IN CASE OF [NTRODUCTED
TRUNK & JUKCTION ¥

YEAR _ RENARKS
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2000/01 97 7% $1% 7% 115e 12937500
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Chaptexr 4. Planning for Satellite Communications Earth Station

4.1 Introduction

Today, satellite communications play an important role in
developing a new and wide range of cultural and economic
opportunities.

The INTELSAT satellite communications system is able to
provide an worldwide telecommunications service of high
quality through network established over the three ocean
regions, i.e., Atlantic Ocean region (A.O.R.), Indian Ocean
region (I.0.R.} and Pacific Ocean region (P.0O.R.).

Zimbabwe has the greatest geographical advantage from the
INTELSAT satélliteZCoverage aspect, being located within
coverage of both A.0.R. and I.O.R. INTELSAT communications
satellites. To establish such an efficient telecommunications
network for Zimbabwe, it is necessary for the project to study
the feasibility of satellite communications earth station
installation projects from wvarious technical and economical

points of view.

Chapter 4 shows the result of technical feasibility
studies made on the both A.0.R. and I.0.R. earth station
installation projects and contains details of scope of work
for the two projects., Detailed schemes or methods for
implementing them, and cost estimations of their implementa-

tion are contained chapter 6 & chapter 7 respectively,



4.2 Outline of Earth Station Installation Project

4.2.1 Ceneral

Zimbabwe currently provides inter-territorial telecommuni-
cation services by Zimbabwe's microwave links and land line
communications system. However, inter—-continental telecommuni-
cation gervices rely on the services and facilities provided
via an administration in the Republic of South Africa. There
is no provision for direct inter-continental telecommunication

gervices existing in Zimbabwe,

The earth station installation project is intended to
establish an efficient satellite communications system in
%imbabwe by introducing a worldwide INTELSAT satellite communi-
cations network system, and to-provide_higthuality of tele~
communication services through ZIMBABWE's own telecommunication

facilities,

To establish such a satellite communications system in
Zimbabwe, the earth station installation project is composed
of two projects, Phase 1 and Phase 2, considering the traffic

demand increase,

4.2.2 oOutline of the Phase 1 Project

The Phase 1 project is to implement an INTELSAT Standard
A earth station facility and its associated microwave link
system for interconnecting with the existing telecommunications
facility. | |

The project is planned to be completed and start operation
by the end of 1984,

The earth station is installed at Mazowe, some 40 km away

from the city of Harare, and will be operated with an INTELSAT
major path IT satellite in the Atlantic Ocean region,’
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The satellite communications system to be implemented in
this phase will be able to provide direct and full time
message transmission services with 11 countries by both Single
Channel Per Carrier (SCPC) system and Frequency Division
Multiplex, Frequency Modulation (FDM/FM) system. It will also
provide‘an international television transmission service with

audio either in colour or monochrome on an occasional basis.

An international television transmission to be handled at
the earth station is extended to the ZBC'Harare TV studio
through a new microwave link between the earth station and the
Harare Center Exchange Buiidihg and the éxisting microwave
link between the Harare Center Exchange Building-and ZBC
Harare TV studio.

on the'other hand, all message traffic is extended from
the earth station to the Gweru Center Exchange Building
through ‘a new microwave iihk between the earth station and the
Harare Center Exchange Building and the exiéting microwave
links between Harare and Gweru.

The prqjedt is designed to intérface well with the
existing telecommunications networks in Zimbabwe with the
minimhm:pfojéct cost requirements. To this end, the scope of
works for accomplishing the Phaée 1:project satisfactorily
must cover the followings:

{a) Implementation of an INTELSAT Standard A earth

station telecommunications complex.

{b) Construction of the earth station buildings and its

associated facilities.

{c) Implémentation of telecommunications equipment
necessary for a microwave link between the earth
station and the Harare Center Exchange Building, and

having one microwave repeater station at Iron Cap.
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(d) Implementation of various interface telecommunica=
tions equipment at the Harare Center Exchange

Building.

4.2.3 Outline of the Phase 2 Project

The Phase 2 project is to implement the second INTELSAT
Standard A earth station complex at Mazowe and to expand the
size of the earth station complex to establish the direct
gsatellite communications links with the necessary countries

located in the coverage of the Indian Ocean region satellite.

Project planning will greatly rely on the P.T.C.'s
policies in establishing the Phase 2 project. However, it is

planned tentatively to start its operation by the end of 1988,

The earth station will operate with a Primary satellite
in the Indian Ocean Region having capabilities to provide full
time message transmission services with 8 countries by means
of SCPC and FDM/FM communication systems. It will also
provide international colour/monochrome television services on

an occasional basis.

The work necessary for Phase 2 project will be smaller
than that of Phase 1 and it must cover the following:

(a) Implementation of an INTELSAT Standard A earth
station telecommunications complex

{b) Construction of an antenna pedestal building
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4.3 Earth Station Site Selection

4.3.1 Genaral

A number of crucial factors have to be considered when
gselecting the most suitable site for the satellite
communications earth station. Such factors must cover all
items relative = to the cost of the project as well as assuring

an casy operation and maintenance of the facilities.

In accordance with an agreement made on the summary
record signed on 8th October 1982, the study team has
completed detailed technical analysis on the subject of radio
frequency interference analysis at the three proposed sites
(Chishawasha, Shurugwi and Mazowe) and of earth station site
selection as shown in the Draft Progress Report submitted in
November 1982,

P.T.C., and the study team have made techhical discussions
on the Draft Progress Report during the fleld survey of
November 23rd - December 6th, 1982, and it was mutually
confirmed that the recommendation by the study team to select
Mazowe site could well agree with the decision that had made
by P,.T.C. and approved by the Minister of Information, Posts

and Telecommunications, Dr. Shamuyarira.

With those considerations, this section shows the summary

of analysis made on the earth station site selection.

4.3.2 Summary of Earth Station Site Selection Study

various conditions at the three proposed earth station
sites (Chishawasha, Shurugwi and Mazowe) have been deeply
studied to investigate the advantages of each as a satellite

communications earth station in Zimbabwe.
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Analysis covers the following key items:

(a}

(b)

{c)

{d)

Visibility of various INTELSAT satellites located in
A,O0,R, and I.0.R, considering provisions to
establish the second and third earth station
facilities at the same site.

Determination of the Radio Frequency Interference
(RFI) coordination distances and/or their areas in
accordance with the ITU Radio Regulations.

Detailed RFI analysis between the earth station and

the existing microwave links operating in the 6 CGHz
frequency band.

System design considerations to establish an o
efficient telecommunicatios network by the satellite
communications system

As a result of studies on these areas, it was technically

determined that the most suitable site is Mazowe, .

4“3#3

Geographical Site Location

Figure 4~1 shows the locations of the earth station at

Mazowe, the microwave repeater station planned For Iron Cap
and the Harare Center Exchange Building.

1)

Earth Btation at Mazowe

Zimbabwe's first satellite communications earth

station is situated in a small village of Mazowe, some 40
km away from the city of Harare. The station is
surrounded by hills and an orange field, thus providing a
natural screening effect of radio frequency interference
between the earth station and the existing terrestrial
microwave links operating in the 6 GHz band.
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2)

3)

Geographical location of the earth station at Mazowe
as taken from a map on a scale of 1/50,000:

- Longitude ¢ 30° 59' 46" East
~ Latitude :  17° 28' 26" South
- Ground Level : approx. 1,189 m (Above mean sea level)

Figure 4-2 shows the skyline profile and satellite
geosynchronous arc. seen from the site. From the figure,
it is clearly understood that all INTELSAT satellites
located at both the A.0.R. and the I.0.R. could be

observed with sufficiently high elevation angles.

Microwave Repeater Station at Iron Cap

The microwave repeater station at Iron Cap is
gsituated on the neck of Iron Cap Hill, some 14 km away
from the earth station site at Mazowe and some 30 km from
the Harare Center Exchange Building. It is also the site
of the UHF repeater station.

This station will be used also for the repeater

‘station for the terrestrial microwave link system between

Harare and Kariba.

Site data are:

- Longitude :+  30° 56' 18" East
- Latitude ¢ 17° 35' 10" South
- Ground Level : 1,530 m (Above mean sea level)

Harare Center Exchange Building at Harare

The Harare Center Exchange Building is located at
the center of the city of Harare, capital of Zimbabwe.
The earth station will be linked to this building by a
microwave link system to be implemented by the Phase 1

project.
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FIGURE 4-2
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Since the Harare Center Exchange Huilding is the center
of nationl telecommunications network in Zimbabwe, the Phase
1 project will interface with the existing teLecommunica-

tions facility in this building.

Geographical location of the building is:

~ Longitude : 31° 03' 04" East
- Latitude :  17° 49°% 27" South
- Ground Level : 1,478 m (Above mean sea level)

4,3.4 Meteoroclogical Data

1) Weather Conditions

Table 4-1 and Figure 4-3 show the Meteorological
data measured at the city of larare.

As the earth station site at Mazowe is situated at
some 40 km away from the city of Harare, it is said that
the climaté of the Marowe area is not so different from
that of the city of Harare.

‘It should be noticed that the heavy lightning will
occursa frequently.

2) Earthquake

There will be no felt earth tremor in this area.
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TABLE 4-1 METEORGLOGICAL DATA

Figures published by Zimbabwe Department of Meteorological Services
September 1982, Harare

Reporting Station : Meteorological Observatery , Harare
Location : 17 50 § - 31 01°€
Elevation : 1471 o A.S.L.

t*TEMPERATUREX+
Maximum mean temperature ¢ 25,3 °C
Minimum mean temperature ;12,2 °C
Yearly minimum temperature : 18.8 °C
Absolute mininimunm temperature : -1 °C
Absolute maximum temperature : 35 °C
Maximum sol air tempertature . B0 °C
Diurnal variation approximately 15 °G

*ERAINFAL L%

Total average annual rainfall : 820 nmm

Number days with rainfall exceeding : 70 days

1 mm _

Greatest asount of rainfall in : 180 ma/hr
24 hours _ : '

Average maximum rainfall : 157 mm/hr

Highest rainfail rate ever recorded : 368 ma/hr
EEHUMIOITY %

Range : 20% to 1003
*xHAIL®%

Approximately 1 day of hail per vear is recorded, with
0.5% chance of hail greater than 10 mm diameter and
0.0005% chance of hail greater than 35 mm diameter.

FEWINDsx
Mean wind velocity . 6.3 knots
Maximum wind velocity : 30 knots

Maximum gust velocity : 80 knots



FIGURE 4-3 METEOROLOGICAL DATA
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4.4 Site Layout Plan at Proposed Earth Station Site
4,4,1 Tocation and Land Feature

1) Location:

The proposed site is located some 0.5 km apart
north-northwest from the road, to Bindura from Harare via
Mazowe, at the point of nearly 3 km run after diverging
point to Mvurwi at Mazowe area as shown in Figure 4-4.

2) Area and Elevation:

According to the P.T.C.'s plan land area for the
site will be approximately 15 acres (60,700 square
metres).,

It is supposed in this report that the site is a
square land of 240 m by 250 m (60,000 sSq.Mm.} .

A map drawn on a scale of 1 to 50,000 indicates that
the elevation of the site is about 3,900 feet (1,189 m)
above mean sea level {(A.S8.L.).

The land slopes down from northwest to southeast
direction and the maximum difference of elevation with in
the site is estimated to be a little less than 50 feet
(15 m} by contour lines shown on the map. The half of
this figure could be expected for the area to be surrounded

by security fences by the phase T project.

No land surﬁeying had been made by the time when the
Survey Team finished its field survey. A land surveying
is scheduled to be made before land procurement.,

3) Present conditions;:

The proposed site and surrounding area seems a
arable land, but now it looks like a grazing land covered
with grasses and scattered with shrubs,
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4.4.2 Site Layout Plan

A site layout plan showing the locations of buildings,
antennae and other constructions is made as shown on Figure
4-%, The site layout planning was carrvied out for the purpose
of the feasibility study by setting up the conditions as

follows:

1) Basic Conditions

(1) Numbers of antennaé are scheduled to be three (3),
however, the site 1ayout should be most proper when
two (2} antennae, one for A.0.R, and another for
II.O,R.; would have been be provided.

(2)' Each of three antennae should bhe located feciprocally
to operate to A.0.R., and/or I.0.R. INTELSAT satellites
without blocking any of the radiowave propagation
paths of the other antennae,

Propagation path for approach microwave link also
should not cross any of propagation paths mentioned
above.,

No building and obstructive constructions should bhe
located within the radiowave propagation paths to
A.O0,R. as the antenna operatiocnal elevation angles is
very low.

(3) Main building will.house three (3) sections consisting
of telecommunications (mainly consisting of control
room), power section and administration section.

Each section should be able to be extended, by connect-

ing a new floor continuously to existing floors.

2) Condition Set Up for Cost Estimate

The plan of civil works for phase 1 -- installa-
tion project of A.0.R earth station only -~ should be
made in connection with the extent and content of

telecommunications systems required for phase 1 project,
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however, considering the economical efficiency including

Phase 2 project =-- installation project of I.0.R. earth

gtation =-- extent of civil works of phase 1 project is to

include some works corresponding to Phase 2 project of

telecommunications systems,

Other Considerations

(1)

(2)

(3)

To give a symbolic or peculiar design feature to the
station one of the cardinal lines of the main building
is get to the direction to the INTELSAT's satellite
located at 341.5°E, Major path II A.0.R, satellite,

Layout is so designed that the visitors to the
station could look at the front face of A.0.R. antenna

as they approach to the main gate from the public
access road.

P, T.C."'s plan for staff accommodtion or residence
has not been clearly decided. In this site layout
plan a housing area is tentatively set up within

the site boarders but outside of security fences of-
Phase 1 project,
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