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PREFACE

fn ré3ponse to the request 6f the.Government'bf the
.DemOCrétic Republic of the Sudan, thé Government of Jépan
decided to conduct a_Basic Design Study on the Gezira
TelecommuniCations NetQOrk Projecf and entrustédnthe'study to
the Japan International Cooperation Agency (JICA). |
JICA sent to the Sudan a study team headed by Mr. Kenichi Ando,
Second:Ecdnomic COopefaﬁion Division, Economic Cooperation
Bureau, Ministry of Foreign Affaires, from May 13 to June 11,
1984, The team had discussions with the officials concerned of
the Government of thé Sudan and conducted a field survey ih
Gezira area. After the team returned to Japan, further studies
~were made and the present Report has been prepared.

I hope that tﬁis'Repért will serve for the development
of the Project and ébntribute to the promotion of friendly
relations between our two countries,

I wish tb express my deep appreciation to the officials
concerned of_thé Government of the Democrafic Republic of the

Sudan for their close cooperation extended to the team.

November, 1984

ke foit

Keisuke ARITA
- President

Japan International Cooperation Agency
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| SUMMARY

In Gezira Aréa, the public telephoneisystem established by

- Sudan Teleéommunicafions Public Corporation (STPC) was in
operatlon until recently. However, due to shortage of spares
and defective operatlon and maxntenance, the systemn 1s not

worklng satlsfactory at present.

Main telephone users in Gezira Area are Sudan Gezira Board
(SGB) and Ministry of Irrigation (MOI). The most part of
telephone demand in the area con31sts of inter-office
communications of SGB and MOI, business liaison among ginning
factories, workshops and fire brigades, canal water indent
report, Light Railway operation, as well as hospital, clinic
and police services.

Since STPC public telephene system does not fﬁnction-almost
completely, 8GB and MOI have to keep their in-house radio
eircuits, barely filling communi¢cations demand at key points
only. . .
However, those in-house circuits have quant1tat1ve shortage
for facilities and they became bottleneck to Gezira Area

development promotion.

On the other hand, STPC as the sole public telecommunications
managing entity in Sudan has formulated Master Plan for
telecommunications.system improvement up to the year 1992,
coverinq the whole cOuntry However, since this Master Plan
places pr1mary emphasis on telephone service 1mprovement and
eXpan51on in big c¢ities, the priority of development enV1saged
by Master Plan for Gezira Area, the rural area, falls far
behind. Therefore; even if the plan was implemented on
schedﬁle; the'complétioh of the'telephone network sysfem will
be eftér,1990} This means a serlous 1mpediment to Ge21ra_
Rehabilitation Pro;ect 1mp1ementat10n. Thus, for establlshment
of Gézira teleCOmmunlcations network, it will become
1ndlspensab1e to formulate a separate plan from STPC Master
Plan,



With the foregoing situation in the background, field survey
was carried out. As a result:ofwsusey, it was found out that
subscriber telephone demand, whereby to smoothen Gezira
Rehabilitation Pr0]ect 1mp1ementat10n, was 1,677 sets,
consisting of 894 sets and 516 sets from SGB and MOI,
respectively, plus 267 sets for social services f60111t1es
'(hospitals, clinics and police). When SGB's mob1le telephones
are added, grand total becomes 1,827 sets. '

Based on demand and traffic forecasts, Gezira

telecommunications network will be constructed according to the
following policies.

- To estabilsh degltal local sw1tch1ng equipments at four
places (Barakat, Bagier, Hasaheisa and Gorashi) where
subscribers are concentrated. Connection of one switehing
‘equipment to another is by UHF link and connection to public
telecommunications network will be at Barakat.

- To establish Radio Concentrator System (RCS) base stations at
seven places in the area, wherein to accommodate scattered
remote area subscribers (including mobile telephones). RCS

connection to switching equipment is by UHF link.

- To connect subseriber telephones located at short distance
from swifching equipment by cable. '

~ To adopt solar battery system in all cases for power supply
to RCS subscriber stations where commercial povWer supply is

not available.

- To adopt container)shelter type er'buildiﬁgs where to
install switching equipment; radio equipment and power supply
equipment. This is to execute construction work at hlqh

efficiency and complete it in short period.

- To construct Malntenance Ceénters at four places in the area,
This is to strenqthen maxntenance and operatlon orqanlzatlon.
....2._



For the construction of above telecommunications network, the
following work items are required to be undertaken by the

Government of: Sudand

- Acquisition of lands for telephohe exchanges and radio

stations.
-~ Ground levelling and removal of obstacles at all sites.
- Distribution of power lines to the sites.

Although Gezira Rehébilitation Project as a whole is being
implemented by Management Committee of Gezira Rehabilitation
Projeéct composed of SGB, MOI, STPC, MOA (Ministry of
Agriculture) and Ministry of Health, telecommunications project
implemehtation is mainly by STPC and SGB. Maintenance and
operation of telecommunications network after its completion
are the responsibility of STPC,

Construction work for Gezira telecommunications network extends
over the whole range of commﬁnication technology including
switching, radio, multiplex and outside plant. Thus, for
purpose of work execution at top effic¢iency, it is desireble to
be on turn key base after contractor soleétion by competitive
hidding.

Project implementation is estimated to be 22 months after
contract signing.

In Gezira Area, rainy season starts from June and ends in
October, . During rainy season, access to work sites will be
extremely difficult so that, the field survey and construction

work should be conducted in dry season.

This Geziraftelecommuniéations network project constitutes an
integral part of infrastructure that supports steady progress
of Gezira Réhabilitation'Proﬂect aé a whole. Once the proposed
telecommunications network was established, the following
benefits and effects can be derived therefrom:



~ Effective utilization of irrigation water by means of
pertinent and expeditious water control management.

- Brisk routine activities of field inspectors,

- Saving in fuel consumption by Gezira Light Railway as a

result of its effective operation.
~ High efficiency operation of ginning factories and workshops.
.-‘Strgngthening of fire brigade activities in the area.
- Cbntribution.ﬁo high efficiency management of SGB.

- Iﬁpfdvement of scocial and welfare services to inhabitants of

the area.

For the success of the project and for the satisfactory ’
maintenance and operation of telecommunications network after
its completion, SGB and STPC are required to exchange and

coordinate views to a full extent.

As of the present, Gezira Rehabilitation Project implementation
is making smooth progress in general in accordance with the

basic concept formulated by the World Bank.

According to economic analysié made by thé World Bank, internal
rate of return (IRR) of the whole project is '35.8%. This
figure of 1RR by far exceeds the stand1ng of opportunlty cost
of capital in Sudan, i.e., 12.5%,.and 1t is concluded that the

project is sufficiently and economically feasible.

In view of serious fobd'shortage in African countries today,
the prdject,'whose keynote is to rehabilitate Gezira Area as
future granary of Arab-African coﬁmunity of nations, is a
timely project. -

Therefore, it is very significant to 1mplement the Pro;ect by
Japanese Grant Aid.



CHAPTER I INTRODUCTION

The Democratlc Republic of the Sudan, a country w1th the
blggest national terrltory 1n Afrlcan Contlnent (quure I- 1).
‘has been engaged 1n large scale agrlcultural development 1n
order to cope with food shortage resulting from rapid
populatlon growth Among all aqucultural development
projects, Gezira Area development project is of longest h1story
and largest scale, and the Sudanese Government puts top
priority on the pro;ect.K

Gezira Area, sandwiched between Blue Nile and White Niie
{Figure I-2) oovers'ebout:0;9'million heotares tract of land.
Main proéuots are;cotton,.Qura; oeannts and wheat. Cotton, in
particular, is reputed for highIQUaiity in world market also;
it constitutes an important means for the country to earn
foreign currencies.

However, in'reCent.years,'pOOr export perfornancerplus national
‘financial deficit and employment difficulties began to pose
problens more serlously for the country._'This fact'is' _
reflected in the sharp decrease of agricultural products and
product1v1ty in Gezira Area.

Thus, to relieve the deteriorated agricultnral productivity and
bring it to a higher level, the Sudanese Government formulated
an all-rbuna Geiira'RehabilitatiOn Project and requested
international'organféations!inclnding_the World Bank and
goVernments_Of other countries for financial assistance. to
implement the project.

.The'objectives_of the GezirévRehabilitation“Project mainly
conSiSt‘of i) improvement of irriQation and drainage system;
ii)_upgrading of sociel:infréstructure'ano improvement of
pfddoctiOn‘eduipments inciuding agricoltural equipment, and
improvement of transport and telecommun1cat1ons system; iii)
establishment of new publlc sanltatlon facxllties and
1mprovement of existlng facil1t1es- and iv) orqanlzat1onal and
management renovation for the promotlon of the Project.

_.5..-'



In 1979, respondihg to the Sudanese GOVernment_reQuest, a joint
study mission of United Nations Food and Agricaitﬁre
Organization and World Bank investigated feasibility of the
Gezira Rehabilitatjion Project and admitted significance of the
project. The World Bank promised loan grant and approached the
governments of several eountries iholuding Italy, the United
Kingdom and Saudi Arabia, asklng them to follow suit. The

approach aroused favorable response.

SubSeQUeﬁtly, in 1982, Euroconsult (of the Netherlands}), aided
by co-financing from the World Bank and Kuwaiti Fund,
formulated Ge21ra Rehabilitation and Modernization Program.
Main p01nts of this program were adopted in the appraisal
report of the Gezira project made by the World Bank in 1983,
and it is finally formulated as the Gezira Rehabilitation

Project as an integral development plan.

As part of international cooperation, Japan is requested to
extend assistance in Gezira telecommunications network

construction.

The requested'telecommunications network referred to above
forms part and parcel of all- round Gezira rehabllltatlon
program, Belng an 1nst1tut10nal telecommunlcatlons network, it
will be used for report of irrigation water indents at water
control points, transmissiOn of water flow‘ihformation,
farmland management, farmer act1V1ty instruction, and so

forth. It will also constltute part of publlc _
telecommunications network, such as hospltal and pollce

telephones.

In response to Sudanese Government 1equest, the Japanese
Governmént decided to carry out a basic design study pertalnlng'
to Gezira telecommunlcatlons network prOJect.

Based on this dec¢ision, study team headed by Mr. Kenlchl ANDO
(Second Economlc COOperatlon DlVlSlOD, Mlnletry of Forelgn
Affairs) was dlspatched through Japan International
Cooperatlon Agenoy (JICA), for a period Erom May 13 through
June 13, 1984,



The study team, assisted by Sudahese Government personnel
concerned,_carried'out field survey and collected social,
.economic and technical information and data required in the
formilation of basic design for the aforementioned
telecommunications network.

After the field survey; the'stﬁdy_team exchanged views with
Sudanese Government officers in charge concerning the scope of
the said basic design and, after reaching agréement, signed the
Minutes. Attached to this Report as annexes are the Minutes,
as well as the study team organizétion, list of Sudanese |
Government officers in charge, and'synopsis of field collected
data, as well as essehtiai technical data used.

After the return to Japan, the study team conducted careful
analysis of study results for about two months., This Report

has thus been completed.
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CHAPTER II BASIC ARCHITECTURE OF PROJECT

1. Demand and Traffic Forecasts
1-1 TYpe o0f Demand

The Gezira telecommunlcatlons network objectlve 15 not the
publlc telecommunlcatlon network* the coveraqe is
restrlcted to subscrlbers who belong to SGB and MOT in
charge of 1rrlgat10n control, harvestlng/shlpment
adjustment, etc., as essentlal items of the Gezira

Rehabilitation Project. The number of those subscribers
is to be determined in due consideration of SGB and MOI

office allocation and office staff'compOSition.

Uhlike'in the case of'public telecommunications network
wherein the future demand forecast (macroscoplc forecast)
can be made from correlation with 'GDP/GNP, the demand
forecast, this time, is by careful study of such cases as
under, '

{1) Case where irrigation'lahd expansion eauses the
number of telephOne insta11ati0ns to increase (as in
newiy estéblished water control points and field
inspector's offices).

{2) Case where SGB and MOI activities pull up momentum,

requiring additional office telephone installations.

{3) Case where new organization and new facilities, such
as-factory,'haVe'been established, necessitating
additional telephone installations.

‘(4) Case where improvement of distribution mechanism and
technicai innovations result in mu1ti~purpose
utilization of communications system, e.g., for
telemetering, facsimile and data service circuits.



(5} Case where the number of mobile subscriber uvhits in
1nst1tutlona1 -use mobile radlotelephone system has
1ncreased

{(6) CcCase where demand for publlc telephones ar1ses‘
. spontaneously from among Ge21ra Area tenants. (Such
demand for publlc telephones should be catered for by

STPC's publlc telecommunlcatlons network )

As regards the cases (1) to (5) above, it must be noted
_that in the number of SGB— ‘and MOI-requested subscrlbers
"(Table TI-1) is 1nc1uded the subscrlber growth estlmate
pertalnlng to expan51on plans scheduled to be’ 1mp1emented
by the Gezlra Rehabllltatlon Project. For other eXpan51on
plans, nothlng concrete is available at present, noyx
exists any correlatlve 1tem worth con51derat10n in demand
forecast Thus, for sw1tch1ng equlpment/fa0111t1es, the
initial 1nstallat1on is to be so de51gned that 80~ 100%
expansion will be possible at final stage. For
transmission and radio equlpment/fac111t1es, ba51c
1nstallat10ns, such as antenna towers and power supply

system, are de51gned in flnal stage requ1rements.



Number of SGB-, MOI-Requested Sﬁbscribers

The number of SGB- and'MOi~requEStéd subscribers appears
in Table II-1. The total is 1, 410; " There are 267 other
requested subscrxbers, and these include hospltals,_

. elinie¢s and pol1ce f30111t1es as welfare services for

field inspectors and water control p01nt personnel whom
5GB and MOI keep on duty in an extensive area. Therefore,

the grand total of SGB- and MOI- requested subscribers
reaches 1,677, :

Also lequested by SGB and MOI are 1nst1tut10na1 use mobile
radlotelephones by which field inspectors on duty trlp can'
communicate with block office and group office concerned.

Items aligned horizontally at top in Table II-1, i.e.,

Barakat HO (SGB)

Meringan GF (Glnnlng Factory)
Hasaheisa GF

Bagier GF

Gorashi Area

présént subscrihers directly accommodated in the_switChiﬁg

equipment by lecal c¢able network. = Shown by 1-14 are group
areas of SGB organization, indicating the number of '

subscribers to be accommodated in radio system. (Refer to
Figure II-1.) |

-~ 12 -
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Breakdown of subscribers to be accommodated in radio base
stations shown in Figure II-1 appears in Table I1I-2,

Decision of Number of Subscribers

To exéﬁine'whether the grand'totél,'1,677, of SGB- and

' MOI-requested sﬁbscribers was reasonable or not, field

SUrvey was carriéd out. Findings were that in some cases
the request for thlteléphones (one in office; one in
resideﬁce)'could be réduced to one telephone if changeover
switbh was used; conversely, there were cases where the
request in Table 11-1 was for two telephones but the
actual necessity confirmed by field ihvestigétién was for
four telephones. Thus, on the whéle, the'priméry request
for 1,410 subscribers was considered to beé reaéqnable.

As for institutional—use‘mobile radiotelephones; the
number.requested is not specified. However,.considering
that field inspectors are duty¥bound to perform technical
instruqtions and other routines at fields for 08:00 to
14:00 hours, each day, necessity for mobile
radiotelephones leaves no room for doubt.’ In Gezira area,
thére dre 104 block offices where field inspectors .are
permanently stationed. The number of field inspectors
stationed is 2-4 per office. 1In consideration of the
number of vehicles owned by fhose offices, the required

number of mobile radictelephones is aSsesséd'at 156,

All things considered, it can be safely assumed that the
number of SGB- and MOI—reQUeéted subscribers and facili-~
ties is_reasonable or, more precisely, the necessary
minimum for attainment of SGB and MOI activities for
successful implementation of the Gezira Rehabilitation
Project. ' |
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1-4

Traffic Ferecast

The exxstlng communlcatlon fa0111t1es are superannuated or
trouble- ridden for the most: part. There seldom ot never
exist fa0111t1es in satisfactory condltlon._ Hence no
records or statistics worthwhile to use for traffic
forecast.

The'Gezira telecommunications netwerk isjwhoilyifor
1nst1tut10na1 use of 8GB and MOI SGB”ﬁses the network
for report of agricultural operatlons, halvestlnq and
shipments from fields and factories to SGB office and for
transfer of instructions from SGB offlce to fields. MOI
uses the network for report of water 1ndents measured at
09:00, 12:00 (noon) and 15:00 hours, every day, at each
water control point to upstream control points one after
another so that, f1nally, all information of the whole
irrigation area can be collected at Sénnar Dam where dam

gates are either opeéened or closed as required.

Informatioﬁ collected at Sennar Dam is then suppliéd back
to each water control point. (Refer to Figure I1-2.)
Therefore, the mean calling rate of subscribers scattered
in the whole irrigation area can be assumed to be
practically equal to that of ordinary rural telephone
network.

Thus, for origihating calling rate'of remote area
subscribers is used'the value which STPC uses in the
Master Plan as rural felephone_subsCribers' calling rate.
For subscribers concentrated iﬁ'ene place as in Barakat,
the calling rate:among'telephdne'subscribers in urban area
is used. - That is to say:

- 17 -
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Figure I1-2 Outline of Water Indent Report
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1) Subscribers® originafing calling rate in
Barakat, Bagiér, Hasaheisa, Gorashi and
environs: : . o -~ 0.055 Erl.

“{in the Mastér-Plan, Gfoup-Cénter aﬁd Zone Center
calling rate.)

2) Remote area subscribers'’ originating
calling rate: _ ¢.045 Erl.

{In the Maétef'Plan, calling rate of local ekchanges,
each with 500 or less terminals.)

Call connections from other personnel than senior SGB and
MOT officials to public communications network are.
restridted. Therefqre, call outflow from Gezira.telecom—
munications network to public telecommunicatioﬁs network
is considered to be.extremely small. (For estimate of
such call outflow, See ANNEX 7-(2): Calculation Methogd
for Circuits ReQuired.)

System Configuration

Based on the foregbing demand and traffic forecasts, an

optimum system for Gezira telecommunications nétwork is

formulated. The system is featured as follows:

(1) For local call switching, the master exchange be
‘established in Barakat where SGB Headquarters are
10¢ated, and slave exchanges in Bagier, Hasaheisa and
Gdrashi, the three placés whefe subscribers Will‘be
concentrated., Mutuwal connection of exchanges be by
UHF link. Interlinking with public '

telecommunications network be performed in Barakat.



{2} Remote area subscribers scattered in Gezira Area be
accommodated in Radio Concentrator SQstem {RCS}.
Connection of these subscribers to the exchange be by
URF link. 150 terminals of institutionai;use mobile
radiotelephone system be accommodated in RCS network.

(3) Subscribers located near the exchange [(within 5 km or
thereabouts) be connected by cable.

Conceptual system configuration appears in Figure II-3 and
radio transmission route plan in Figure II-4.

Calculation of Circuits Required

The number of cirCuits'required'in'each section of the
system described above is ¢given below. Details of
calculation appear in ANNEX 7-(2).

A. Master Exchange - Satellite Exchange (junction line)

Barakat  Bagier Inconing: 5
Barakat Bagier Outgoing: 6
Barakat Hasaheisa Incoming: 32
Barakat Hasaheisa Outgoing: 36
Barakat Gorashi . Incoming: 31
Barakat Gorashi Outgoing: 34

B. Exchange Office - RCS Base (subscriber's line)

Barakat  Hag Abdalla Incoming: 15
Barakat Hag Abdalla Outgoing: 17
Barakat  Beika ' VIncoming: 35
Barakat Beika OQutgoing: 40
Gorashi Gamusi Incoming: 14
Gorashi Gamusi : Outgoing: - 16
Hasaheisa Fadagoba = Incoming: ‘16
Hasaheisa Fadagcha Outgoing: 18
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Gamusi
{132 sub)

‘l§'
,5)0

Bagler

Fadagoba
(162 sub)

Hasaheisa

@152 sub) To Khartoum

(Existing 7GHz2)
i

(204 sub)

Hag Abdclita
R {142 sub)

T

Sennar

STPC Zong center

Main Exchange _
Exchange /RCS Bass stalion
RCS Bose station .

"UHF Repaater/ Terminal
‘Exchange / UHF  Terminal
UHF Link

| @m0 @Q®

Figure II-4 Route bayout of Radio Transmission System
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C. RCS Base - RCS Base

Hag Abdalla -- Sennar - Inéamihg:

4

Hag Abdalla -- Sennar Outgoing: 4
Barakat -- Huda Incoming: 20
Barakat -- Huda Outgoing: 23

D, Barakat intra-office circuits. 40
E. Barakat-Wad Medani local Incoming: 5
Outgoing: 5

F‘ ‘Barakat~Khartoum toll Incoming: 9
: cutgoing: 9

All circuits by destinations,‘as calculated above, are
illustrated in Figure II-5,

Accommodation Standard of Radio Concentrator System (RCS)
Assume that one RCS (8 RF channels) be signed to ac-
commodate a maximum of 60 subscribers. Then, supposing
that each and every subscriber holds the originating

calling rate of 0.045 Erl. as forecasted, the loss

probability deteriorates as much as 10%.

Oon the other hand, as the purpose of communication is
défined,.the holding time of call is short; furthermore,
since the.number of calls is also_défihed and the call
distribution by time is smooth, the mean calling rate per
subscriber at a certain time is egpécted to be substantial~
ly_lowér than in the case of public telephone network
{local exchange).. Therefore, as in the table below, when
RCS calling rate is 0.026 Erl. or less, the loss
probability degradation does not take place; when the
originating calling rate is 0.016 Erl. or less, RCS =
accommodation to a maximum of 96 subscribers exerts no
influence on loss probability.

- 23 -



- poxTnbey 3TNOITD JO Isquny §-IX SINBII

DUBIT -y

24

iouuag

t = "
o ——0
1 | 8 “Tos
oipoM s sOWe
WOpaN POM 1450209 : °
" < 32048l
elans : i
e ) o0
A } BPDLIBW] - BUCA —0
B T I e v _
abuDuang DpnNM
UDPIA- POM
e { I i © =
e 89 B89 4
N 1 [l ¥ _
m T
o110pqy GoH 030409 oyieg PSISUDSDH DQoBePD 4 Je1bog



Subs¢riber's Grade of Max. No. of Max.'Cails-
Calling Rate Service - Subscribers - per CH
0.045 Erl. 1 P _ -
{originating & 100 35 - 3.13 Erl,
terminating: 5. .
0.09 Eri.) 100 51 '4.54 Erl.
10 ' o
100 63 . 5.60 Erlf
0.026 Erl. ) 60
{(Originating & 100 -
terminating:
0.052 Erl.)
0.016 Erl. | 1 o6
{(Originating & 100
terminating:
0.032 Erl,)

This time, for thé purpose of economical design, maximum
subscriber accommodation in one RCS is set at 60
subscribers,

Comparison between Original and Alternative Plans

Alternative plan for RCS bhase station site selection is
ginn in Figﬁre II¥6. In this altefnative plan, four base
stations are used and coverage radius of each base station
is extended to 50 km. In-depth sfudy results appear in
ANNEX 7-(3). A summary follows:

Original Alternative

Plan _Plan_
1) cConstruction cost : (No much difference)
2) PFeasibility of mobile o X
radiotelephone system '
introduction
3) Maintenancé, operation X 0

- 5 -
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| Rewsino

Hasaheisa

_

I5.6Kkm
Wad Medani

Gorashi
(436 sub)

Borakat

40.0Km

®» Hag Abdollo
{175 sub)

STPC Zone center
Main .Exchangé
Exchdnge /RGS Base station
RCS Base station

UHF Rebeater/ Terminol
Exchange/ UHF Terminal
UHF  Link

Figure II-6 Alternative Plan for RCS Route Layout
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In the driginal plan, coverage radius of each base station
is set a£'30'km‘or'shortex than_in;thé a1terﬁa£ive plan, so
that transmitter 6u£pu£ at subécribef'station can bhe
reduced; consequently, for power supply, small capdéity

solar battery system can be used. Hence low cost.

Subscriber stations number as many as 1,224. Therefore,
cost reduction of power supply system as main cost
consuming item as subscriber station contributes a great

“deal to cost reduction of the whole system.

_Oh the'other hand, the number of radio statiéns in_the
original plan is greater than in the alternative plan.
Cost increases thus much, Maintenaﬁce also requires
greater manpower. '

As far as construction cost is concerned, no much
difference is found between both plans.

In case where mobile radiotelephone system is to be’
incorporated in the’proposed RCS the alternative plén is
diSadvantageous because coverage radius of each.base
stétion, i.e., 50 km, is too long and does not fit the
signalling system to be adopted.. Such coverage radius
makes call connections and talks at zone perimeters
difficult,

By all the foregoing studies, decision is made for doption
of the original plan for the current project.

Design Standard

Gezira teélecommunications network should rather be defined
as privaté-use commUnicationé network instead 6f'public
telecommunications network. For, both the subscriber
category and the purpose of utilization are specific.

However, for the sake of st&ﬁdafdiﬁed:network maintenance

- 27 -



and 6pefati0n, the basic design standard is to‘bé_
adjustable to that of STPC's public télecommunications
network, ' '

Service Quality

o

Toll call loss probability To be less than 8%.

o Low probability per stage To be 0.01

o Loss probability on high usage ¢ To be 0.01.
circuit S S

Local loss probability To be less than 4%.

L3

o Loss dnlidcal tandem circuit is to be 0.01 per stage.

o Loss probability on high usage : To be 0.02.
circuit

o Intra-office call loss i " To be 0.02.
probability

Gezira telecommunications network is to consist of master

exchange at Barakat and remote control concentrators for

three exchanges, so that all calls in the network may be

considered to be intra-office calls. '

. Numbering Plan

{1} Existing National Numbering Plan
o) Tfunk Exchange Numbers
011 : 'Rhartoum
016]1: Shendi

021.: Atbara
031 : Port Sudan

041 : Kassala
0441: Gedaref
051 : Wad_Medani
061 : Sennar

071 : Kosty
081

El Obeid

- 28 -



o Subscriber Numbers

Subscribers in Khaftoum multi- s i
exchange area: o : 6-digit numbers

Subscribers in oﬁher areas: 5-digit numbers
o Special Numbers
90 : Directory operator
92 '
98

Complaint desk

Toll operator

special numbers will be changed to éxx'(3 digits) in
the future. ' '

(2) Wad Medani Zone Center Numbering Plan

051-2/3: Wad Medani _
-4 ; Maatuk, Beika, Wéd Afab, Messelemiya
-7 : Managil, Wad E1 Mansi,'Huda,‘Kamel Nomak
-8 ¢ Gorashi, Tanid, Maturi, Gamusi
-9 '(Trunk-switching)

' 052-2&3: Ed Dueim

-6 Kaﬁa/Spare
=7+ Geteina

053-2/3: Hasaheisa -
-4 : 'Rufa, Abu Usher, Guneid

~5 : fTabat, Meheregiyah, Abu Hagid
-7 '+ Kamlin, W.E. Turabi, Kab El Gedad, Abu Qota

054-2 : -El Fau : .
-4 : (Group 1 HQ, Block 1 & 2)
-5 t (Group 2 HQ; Block 1 & 2)
-6 7; (Croup‘3 HG, Block 1 & 2}
655-050: Spare '

g -



‘MOI business contacts.

-Toll calls to Port Sudan,

Changlng System

' Calls 1n Ge21ra telecommunlcatlons netWOrk are for SGB and

All these calls are to be free of
charge.

Khartoum, étc., via pubiid
telecommunlcatlons network are to be charged by STPC's
toll tariff system., Such toll call charqes,'along with
network operation and maintenance charges, are to be paid

from SGB and MOI to STPC.
STPC's toll tariff systém ié'presented in Table II-3.

Table 11-3

STPC's Toll Tariff System
_ T Urgeﬁt' Ordinary
Sfep Call(gi?tance (3 min;): (3 min,)
X Day Night~ Day Night
0 6 - 175 70 | 35 35 | 17.5
(100)° {(50)
1 76 - 125 120 60 60 30
: (150) {75}
2 126 - 250 150 [ .75 75 37.5
' S (200)_ (100)
3. 251 - 375 200 100 100 55
o - (250) (125) . :
4 376 250 125 125 62.5
: {300) (150} |
Note: Day_SérQiéé + 07:00 - 19:00 hours

Night Service: 19:00 - 07:00 hours

Parenthésized aré new tariffs to take effect,
beginhiﬁg January 1, 1985,

Iin and after 1985, the GXLStlng fixed local call
.tarrff will be 10 plastres/call. Also, beglnn1ng

1985, the "ordinary“ class of toll tariff will be
discontinued.

'j'. 30 -



3-4

3-5

Signailihg System .

o Llne Slgnal N
Loop 51gna111ng system.

- BE&M SLgnalllng system j

o Reglster Slgnal
DP 31gna111ng system' .

MFC 51gna111ng system (based on CCITT recommenoatlon)

Transmission Loss Distribution Plan

Toll Channel (in case of 2-wire switching at Group Center)

dB dB

P AP S

%0 1 Zone Cedfer Gn }Grodp: Center

EO : End  Office

Figure II-7: TransmiSSion'Loss Distribution Plan’

Barakat Exchange corresp0nds to Group Center in Gezira

" G@roup Area so that, for 1ts subscrlber system, 12 aB

transmission loss 1s aIIOWable. MOI HQ 1n 6921ra

' Province. lotated’ 1n Wad Medani, is about 14 km in line
distance from Barakat Fxchange and a hlgh 1053 subscrlber
- 80 that high 1oss compensat1on type telephones (Model‘
'600 ~L) will be used there.
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 3-6 Network Classification

The existing network._excepting:Khartoum:TolllIﬁEérhafional
Exchange, is composed of analog system. However, to cope
with future service diversification, to facilitate network
mainténanée and operafion, to save fiqof space for )
equipment installation, and to ensure long-term supply of
‘parts and components, digital equipments will be

introducéd positively in the projected network,

3-7 Services to be Provided
o Toll call origination restriction: To restrict
'Originating toll Calls_(connectidns to public tele-
communications network) from other parties than

authorized specific subscribers.
6 10 PPS dialling.

o Push-phone dial telephone installation (For part of
senior SGB and MOI officials only.)

o Abbreviated dials: 7o provide each push-phone dial
telephone with abbreviated dials to 20 different
destinations. '

4. Basic Deésign of Project
4-1 Switching Equipment
(1) Switching Equipment Installation Plan.
1) Switching Equipment Installation
According to the initial design. by Evroconsult
(of the Netherlands), all RCS circuits were to be
centralized at Wad Medani, and were to be |
directly accommodated in New Wad Medani.Digital
' Exchange {6,000 terminals) which was to be

constructed by STPC's Master Plan, Phase A. This
plan was modified by STPC for reasons:



a} New Wad Medani Exchange plan was not being
fulfilled;.

b) Not only radio.snbcriberé,;but other

telephone. subscribers are also concentrated
- in workshop sites at Barakat, Hasaheisa,

',e'tlt_:._.,= so that the accommodation of those
subscribers by cable is preferable both
techﬁically and_écbnbmically; Hence the
advantage of installing switching equipment
at several places.

STPC plan was of the following contents:

A. Exchanges {500 terminals, each) where to
collect RCS circuits: Four (Hag Abdalla,
Block 19, Block 41 and Gorashi).

B. Exchanges (PABX with 200 terminals, each)
for cable accommodated subscribers: Four

(Beika, Abu Uslar, Managil and one other).

STPC plan was further modified, based on field
investigation findings, into a system introduced
in this report. Reasons for further modification
are:

a) Out of the'four exchanges where to céncentrate
RCS circuits, three, i.e., Hag Abdalla, Block
19 and Block 41, are. without subscribers that
can be accommodated by cable. If they are
only for concentration of RCS circuits, they
" do not need to have.switching eguipment
installed. Furthermore; at those three

places, commercial power supply is incomplete.

- 33 -



b}

Each exchange for cable accommodated
subscribers is also without subscribers that
éan be accoﬁmodated by cable, within a radius
of ‘3 km. In addition, the way whereby PABX
is used'is'not appropriate. That is to say,
PABX usually has the subscriber's line
resistance (Office line resistance) restricted
to less than 1,000 ohms so that PABX is not
fit for'widely scattered subscribers.
Furthermore, to make dial pulse sending and
receiving meéthod identical with that of
local-use switching equipment, no small
remodelling is required,'and'this makes PABX

extremely expensive.

' Selection of places whére to install switching

“equipment in the system herein introduced is from

a)

b)

c)

the following viewpoints:

To be the place where to collect RCS circuits
and where cable acCommodated subscribers can
be expected. (Place where cable accommodated
subscribers'eXist in a sizable number is a
community, after all, where necessity for
radiotelephones diminishes,)

To be the place where commercial power supply

is available on 24 hours}day basis.

To be the plaCe"wheretd'maintenance'personnel

can proceed easily from Barakat.

234 -



2)

Special Service bisk Installation.

At present, for Barakat Exchange subscribers,
directory sefvide by."90", eoﬁéiaint-(ttouble)
acceptance by "92" and toll connections by *98"

‘are via Wad HMedani toll board. For Barakat
BExchange to Wad Mandani Exchange connections,
‘general circuits (including local, toll and inter-

national circuits) are used. ‘Available for such
connections ‘are only five out of genéral circuits,
and this means five circuits for about 250

subscribers. The shortage of circuits is evident.

The project, this time, increases subscribers
entitled to special services to approximately
1,700. Therefore, Wad Medani - Baraket circuits
must be increased considerably. Out of general
circuits, toll and-intérnatiqnal circuits con-
stitute_indepeﬁdent circuits serving separate
rQutEs of their own, es shown in ANNEX ?-(2). As

_fdr Wad Medani local circuits, the aforementioned

five circuits should be included in genuine
general local circuits because additional circuit
establishment at Wad Medani Exchange is extremely
difficult. For special services; general service
board is to be newly established at Barakat
Exchange.

By such means, the existing five circuits can be
used as genuine general local circuits.

It serves the purposes of circuit increase though

to only a small extent, caterihg for the present
keen need for more circuits, ' Directory service,

“complaint aéceptance and so forth are rather the

internal requirments of Gezira telecommunications

...35...



(2)

(3)

network separated frém'genera1 pub1ié'teleCOmmUni-
cations hetwork Such special service circuits
should, as a matter of course, be terminated at
Barakat where Operatlon and Malntenance Center
exists. By this means, the distribution of.
respon31b111ty between the two networks from the
v1ewp01nt of malntenance can be realized.

Type of Switching Eguipment .

'Digital type electronic'SWitehing equipment (LS) and

digital type rémote control line_cenéentfator
equipment will be adopted In"depfh.study result
concerning adoption of such digital system appears in
ANNEX 7-(2).

Connection Routes

1) Local call : Calls within Gezira tele-
: ' communications network.

Calls to general public

telephone network in Wad
Medani municipality.

2) Regionai call

T

3) Subscriber Toll Calls to all g¢ities in
Dialling (STD) Sudan.

L)

4) International Call: . International calls.
International switching
equ1pment_1s in Khartoum

Central.
5) Special Serv1ce : Diregtefy service, complaint
Call S : {trouble) acceptance, toll

connections, etco.

Connectiocns of 2} regidhal call, 3) 8T and'4)
international call are permissible when calls are
from speclal subscribers (such as senior SGB and MOI

~officials). When calls are from other parties,

connections are restricted (subject to change}
because private calls are prohibited.

"'36"‘



(4)

Switéhing’Equipment'CaoaeiEye@

T Sw1tch1ng equipment lnstallatlon is by ‘the number of
" terminals requlred at initial stage In this case,

to cope with unforeseeable bu51ness expan31on possi-
bllltles, ‘such’ as COVerage area expan51on, additional

water control point establishment and/or water indent
' observatlon p01nt 1ncrease, as Well as p0531b1e

1ntroduct10n of new services 1nclud1ng mobile radlo-
telephone, telemeterlng and telephone fa031m11e
serv1ces, sw1tch1ng equlpment capaclty 15 to have
room for f1na1 stage eXpanSLOn to about thce the

initial stage capac1ty {in terms of RLC) or for

1nter1m expan31on before the next capa01ty 1mprovement
stage (at Barakat).

Exchange by exchange sw1tch1ng capacity breakdown
follows:

o Barakat Bxchange: 1,200 terminals at initial stage
(including terminals for subscriber accommodation
and incOmiﬁg/outgoing line terminals). To be
exPahsible to 2,000 terminals at final stage.

o Bagler Exchange (RLC) 100 terminals at initial
stage. To be expanded to 200 terminals at final
stage. ' o '

o Hasaheisa Exchange {RLC): 500 terminals at initial
stage. To be expanded to 1,000 terminals at final
Stﬂgeb ' .

o Gorashi Exchange (RLC): 500 terminals at initial

Stage. To be expanded to 1,000 terminals at fipal
stage. ' '

._.3-'7_.



(5)

(6)

Circuit Estahlishmentito-Spéqiai Service Board .

Special”Serviée cireuits from=eech RCS base station

_and RLC to Barakat Exchange are to be separately

establlshed from publlc telecommunlcations network,
This . is. because the serv1ces prOV1ded by publlc

'.telecommunlcatlons network are of dlfferent type from
’epeclal serV1ces required th1s time. HoWever, for
the purpose of effect1Ve utlllzatlon of circuits,’

'_spe01al Serv1ce c1rcu1ts W111 be establlshed in the-

same route as general telecommunlcatlons 01rcu1ts.
For calculatlon of the number of ClICUltS requ1red,
one 01rcu1t per 100 subscrlbers will be added to

'general telecommunlcatlons 01rc01ts.

Shared use of the same route is advantageous in that

even when general cireuits are in the state of
overload, special service circuits can still be

used. Likewise, special service circuit overload due
to unforeseeable 31tuat10n does not’ preclude general

c1rcu1t operalton.

~Services to be Provi&ed :

1) Rotary dial {10 PPS):telephone_service

2) Push—phone_diel telephoﬁejservice {to part of

senior SGB and MOI officials only)

3) Abbrev1ated dial serv1ce (with push phone dial
telephones) '

4) Subscriber cléSsificatioh‘(tell connectioﬁe;'toll
connection restrlct, call termination only, '
‘others) :
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(7) Installatlon of Telephones

To prOV1de the foregoing serv1ces, the follow1ng
types of telephones will be 1nsta11ed. {The number
_ of telephones requlred 1nc1udes spare telephones }

1} 10 ppS rotaty-dial'téléphones 1,800 sets

2} Ditto (to high:transﬁission' 15 sets
loss subscribers). |
(To be 1nstalled in MOI office
at Wad Medani)

‘_3)- Pneheﬁhone-diai'telephonee' ‘ 1060 sets

4) Ditto {for high transmission 10 sets
loss subscribers) :
(To be installed in MOI office
at Wad Medani) o

(8)_.Containerzand,ﬁir Conditiocner
Switching equipment is to be the container type. The
‘purpose is to réduce the installation period and for
dust-proofing. To maintain temperature in the
container in optimum condition for eguipment

operation, air conditioner is to installed.

(9) 'Central Malntenance Center y

o Central Maintenance Center for sw1tch1ng network will
be established in the adjoining land of Barakat
Exchange. In this Malntenance Center will be
installed SW1tch1ng equlpment 1nput/output control
1nstruments, such as-. typewrlter and console, as Well
as centrallzed ‘line test board and alarm receiving
equ1pment from unattended statlons. Special service
desk to prOVlde dlrectory serv1ce and other spe01a1
services (correSpondlng to spec1a1 number service in
public telecommunications network) will also be
established. | o |
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(10)

Central Maintenance Center w111 take care . of
centrallzed 1nVentory of parts ‘and components, as’

‘well as consumables. ‘and rehaballtatlon of trouble
'rldden equ1pment and_parts, hesides'monitoring of
switching equipment operation.

Easy repair‘cr'feplacement of eleCtrbmagnetic parts
to restore faulty equ1pment to nermal operatlon will
be - carrled out at Barakat- SGB Workshop. However, for
repair of electronlc parts and packages, equ1pment
ccncerned Wlll be transferred to the suppller in

Japan. In this case, repalr is elther with charge or

_free of charge according to the teims of guarranty

of fered.

Power Snpply Equipment
At each site where switching equ1pment will be
installed, commer01al power supply on 24 hours/day

basis is essential, However, to prepare against

commercial pdwer.failure,:standby power supply
cquipment will also be established. Main
characteristics of standby power supply system follow:

1) Battery
To be capable of power supply for eight
‘consecutive hours at busy hour traffic during
power failure. '

2)_:DieseI’Engine'Generatcr
To be capable of automatic start when power-
supply fails and automatlc stop when power supply

~ resumes, Necessary fuel tank will also be
eestablished. ' '
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4-2

Radio Concentrator System. (RCS)

{1)

:Optimum System Selectlon

'wlth regard to RCS, CCIR Rep. 380 1 reports two

systems. FDMA System and TDMA System. In the

current pro;ect, FDMA System w111 be used. ‘Reasons
are:

1) ‘For subscrlbers to be accommodated in Gezira Area

RCS, dlstrlbutlon den51ty is- relatlvely high.
(in the_area o[:900,000 hectares, about 1,200
subscribers aré'scattéred.)y‘Therefore, repeating
‘fﬁnﬁtion-ftom oneIShbscriber station to another .

as main feature of TDMA_System is not feqhired}

2)  The moét‘par£ of “subscriber stations are
distributed as independent entities in the area.
Cases are scarce where one subscriber station is
conhécted'by cable to a plural number of
subscfiﬁér feiéphones; {In case where s_plursl.'
number of_subscriber'telephones bfaﬁch‘frOm one
subsciiber3statioh, TDMA System is better suited
than FDMA'System.)' | '

3} TDMA ﬁCS, though 1ntroduced in CCIR Report, is
| _practlced in only a few cases throughout the
world. As a system, it is not yet technically
mature. . As of the:prESent, FDMA System is
technically’ more stabillzed and economlcally more
advantageous.

4)' In the current pIOJeCt, 1nst1tut10na1—use moblle
-radlotelephone system is to bhe accommodated 1n
RCS. At the present level of technology, it is
stil) premature to adopt dlgltal mobxle'
rad1ote1ephone system. '
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(2)

As for radio freQUenoy band to be used,
recommendation is for use of 400.MHz band.

This is

in con51deratlon of Ge21ra Area tooography, radio

frequency spectrum allocatlon to STPC, and production

capacity of equlpment munufacturer.

Circuit Characteristic Objectives

1)

2)

Signal to Noise Ratio

Signal to noise ratio (8/N) bétween RCS base

station and termlnal statlon is to be better than

40 dB.

System Parameters

RCS parameters are provisionally determined as

follows:
Radio frequency
Channel frequency separatlon

Modulatlon system

Number‘of subscribers to he
accommcdated

Number of access channels

Staﬁdard communication distance

"Base station transmlttlng output:
power

Subscrlber station transmlttlng
output power

Base station antenna gain

 Subscriber Statidn'aﬁtenna gain

 Base statlon transm1tter comblner

loss

Minimum receiver input power
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(3)

RCS service distahce calculation by use of the
foreg01ng system parameters appears in Table 11-4.
ThlS table presents for: reference the similar

'calculatlon in the case of standard dlstance of 50 kn

also.

Radlo Frequency Utlllzatxon Plan -

At present, in Sudan, 400 MHz radlo frequency band is
used by publlc entELPILSQS, such as Sudan Natlonal
Rallways ‘and Sudan Alrways. The most part of 410-420
MHz frequeﬁéi&s (for fixed/mobile communlcatlon) and
440-460 MHzZ frequen01es (ditto) are utlllzed in and
near Khartoum._ '420-430 MHz are only used by Shell
0il, etc., in Rahab area.

STPC's Radio Frequenéy Control Division recommends
the use of 420-430 MHz band in Geézira area. Assume
that 60 subscribers be accommodated in one RCS and

" eight access channels be required} Then, for the

whole, freéuencies_equivalent_to about 20 systems
become necessary. Therefore, in the 420-430 MHz

‘band, such frequency arrangement as shown in Figure

11-8 should be studied to obtain the necessary number
of channels.

_Among seven base statiohs, the longest distanbg

hétween two'stations is about 150 km, so that, for
such station, the use of channel of the same

fréquehCy is not absolutely impossible. " However,

considering that Gezira area is located in the plain

where the line of 51ght is . available to obsefve radio

propagatlon, hence to av01d radio 1nterference, it

‘will be advisable not to use the co- channel at least

at an early stage of service.

.43 -



Table I1-4 RCS Noise Performance

.VIteﬁ ! 2
Base R B%se . Base Base .
transmit receive transmit receive
Path distance {km) - 30 50
Antenna height (m) 50 10 110 10
Tx output power (aBm) . | 40 30 44 40
éx combiner léss kdB) . ~12 - | ;12 ) -
Tx feeder loss {dB) - _ -3 | -1.5 -6 ~1.5
Tx Antenna gain (dB) ‘ _ "9 . 1?.5 ] 9 14
Free space loss (dB) 1145 -114.5 -118.9 ~118.9
Additional loss (dB) -10 -10 -15 -15
Rx antenna gain (4B} 12.5 9 14 g
Rx feeder loés (aB) -1.5 -3 | —i.S -3
puplexer loss {dB) 1.5 - E -1.5 -
Rx input power {dBm) ' -81 -17.5 -87.9 -79.9
Min.Rx input power .(dBm}. - _ - - -
pown side h | -93 . - ] -93
up side . - . | -93 ; : -93
Rx input margin {d8) - - - -
Down side - X2 5.1
up sidg' ' 15.5 o 13.1
S/M without fgding_ - L - -
den.side (amy : 56.6 | - 49.7 -
Up side (dB) . - '  60.1 57.7
rading loss igg.g v as) - 10.8 10.8 13,0 13.0
S/N with fading (99.9%) - - . _
Down side_fdab 458} "-_ 36,7 -
Up side (dB) - 49.3 _ - 44.6 B
Base anteénna system ) 'Co-iiﬁoar ) _ Co-linear
Sub éntehna.éyétem 8 ele.vagt | | oo }é ete Yagi3
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iy 0 o — l
o 25 kHz

. (CH2} 12 ——

CH3) 3 -

BASE or SUB. | (cHa) f4 - .
TRANSMIT ) 175 kHz
(CHS) 5 -

(CHB) 8 -

(CHT) 7 |- ' ' I8 MHz

(CHB) f8 -

- {CHI) 1 - —i ~
25 kHz

{cH2) 127 NE
_r

(CH3)) 13

SUB. or BASE | (CH4") f4’ —-
TRANSMIT ] | ' 175 kHz

= {CH5"} 5" ——
{CHB") 6" |-

CHTY 177 -

(cH8} 8’7 ——
Figure II-8 400MHz Band Ftequency Arr'angemént FPlan
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Fot'finalization'df frequen@y.plan covering the whole
Gezira areé,.inhdépth fieid'ihvéstigation based on
the fbregoing'principles'is nécessary. And, at the
stage of detail design, intimate contacts with STPC's
Radio\FreQuency Cohtrol_biviéion must be made so as

to refiect its views in the final decision.

4-3 UHF Radio Link

(1} Transmission System Selection

(2)

. In consideration of COﬁpatibility with digital
‘telephone exchange, digital UHF radio link wiil be

adopted. Furthermore, for transmission with the
number of circuits calculated in Paragraph 1.6, 2 GHz

band 240 CH system is recommended.

Fiqure II-9 presents UHF radio link telephone channel
accommodation diagram. Shown in Fiqgure II-10 is an
example of radio frequency utilization plan. A list

of antenna tower heights is in Figure I1I-11.

System Performance Objectives

Based on CCIR reéommbndétibns, system performance

objectives are determined as follows:

1) For the time of more than 1% of any one month,
BER {(Bit Error Rate) must not exceed 1.1 x 106

(=1 _x'l_O_7 x %%%6); (Integration time: 1 minute)

8

1280 y
¥ 250
of any one month, BER must not exceed 1 x 10_3.

{Integration timé: ! second)

2) PFor the time of more:than_O.DOSG% {= 0.05%
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3) System is to be 17 Mbit/s twin path system.
Syétem parameters avre:

Radio frequehcy _.2 GHz band ,
o (CCIR Rec, 283-4)

Trénsmissiqn capacity 17 Mbit/s
(per RF channel)} '

Modulation system 4-DPSK

Demodulation system -Synchrbnoué;detection;
' Instantaneous detection

Transmitter cutput power 25 dBm

Receiver noise.figure 4 dBﬁ
Occupied bandwidth 9.0 MHz -
Spectrum.limit 508 roll-off
Receiver KTBF —100;3'dBm

Receiver changeover level * -82.9 dBm
"{1 B - 5 BER)

Minimum receiver input ~80.3 dBm' _
power (10~3 BER) . {C/Nth = 204aB)
Standard receiver inpht -49.0 dBm

pover :

' RF combiner loss 4.5 dB (twin path)

' System performance calculation result for each radio
section by use of the foregoing system parameters
“appears in Table.II45. Each radio station site
info:ﬁation and path prdfilés:are in ANNEX 7-(4).

Power Supply System for,ﬁadio Station

Power supply systems are twofold. One is for radio
stationsg-for”which éomméfcial power supply is available.
(These radio stations are hereafter referred to as
mains-powéréd stations.) The othér.is.fcf radio stations,
for which commercial power supply is not available so that -
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Table I1-5 UHF Link Noise Performance (1/4)

Fath Hunber i 2 3.
: BAGIER REHEINA HASAHEI1SA
iven Unit . : 1
KREMEINA HASAHEISA BE IKR

Radio Frequency HHz 2000.9 2008.90 2603.90
Ch Capacity Ch 240 240 240
Rx Hoise Figure FIS 4.9 4.0 4.0
Br Filter Losg 4B 5.0 5.0 5.0
IF Banduidth HHz 9,00 9.060 9,00
Path Distance kn si.se 42,190 3g, 20

FPath Londition - Flain | Plain _ Plain
Free Space Loss dB 132.7 131,8 130.1
Antenna Diamelér $1) 0 4.0 4.0 F.8
Antenna Diameter (22 n 4.0 4.9 4.8
nténna Gain <1) dzi 34.0 34.0 54.0
Bnt=nna Ga{n (2) dBi 34.8 34.8 34.9
Tx Ourput Pouer dEBw 25,0 Z25.8 3.9
Feeder'Lcse-pe» meter |dBru 9.045 8.045 8.845
Feeder Léngth (1) t .92.6 75.0 ?B.ﬁ
Feeder Lenglh (é) m 9z.9 75,0 70.6
Feeder Loss dE g.3 6.8 6.3
Rx Input Level dBm ;53.9 -49, 71 ~48. 4
CsH in Fre¢ Space dB 47.3 58.6 51.9

Cthermal)

Required Thernal C/N | dB. 26.8 20.0 20,9
Fading Harﬁin dB. 27.3 . 38.6 31.9
Fading Ppobabi!ity - 2.18€-03 1.07E-03 ?.sss-e%
- 8. 12E~08 | §.88E-06 3.956-67

Reliability




Tablé_Ii—S UHF -.Li'nk Noise Performance (2/4)

5. 90E-0B

: - _— AU SO
Fath Humber 4 S N &
| BEEIKA BRRAKAT GORASHI
Iten qUnit o )
BARRKAT ~ [HAGAEDALLA ﬂiﬂ?ﬁltrp*___gl
Radio Frequency HHz 2009.9 l QBBﬂ.ﬁ ‘ ' 2060.9
Ch €apacity Ch 248 Z40 240
erﬂgise Figure dE 4.8 4.9 4,2
Er ?ilter Loss .dB 5;3 S.8 .5.0
IF Bandwidth HHz .90 9.08 9,00
Path Distance ki 15. 60 40,09 26,30
Pathwtandition - Flain Plafn Plgin
Free Space Loss dk 122.3 130.5 126.9
Antenna Dianeter (1) m 2.0 4.0 3.3
Rrtenna Diamster (2> n 2.6 4.é 3.3
fintenna Gain <1 dBi 25.9 31.0 32.9
Antenna Gain (2) dEi 23,0 34,9 32.9
Tx Qutput Fover dEn 25.0 25.9 25. 9
Fzeder Lé:=s per ueter 487 6,945 0,845 g.U45
Feeder Length (1) & 33,9 73.0 53.6
Feeder Length. (2) " 3.6 73.9 53.0
Feeder Loss dEB 3.4 6.6 4.8
Rx lnput.Level ‘dBm -43. 8 —49.? -45.6
C/H In Fres Space db 58.5 51.2 53.6
-{thermal? ’

Required Thernal cot | dB '29.0 ro.B '*éa.é
Fading Margin dE 38,5 ‘31,2 : 33.6
Fading Proﬁabiiizy - 3.33E-85 8.99E-04 ' z.a?E~o4
Reliability o) 1,36E-06 1.79ELa7
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mable II -5 -UHF Link Noise Performance {(3./4)

Path Humber

._?.

B
HAGABDALLA SANUST GORASHI
iven Unit] = . . o '
SEHHAR GORASHI HAHRGIL .
Radio Fréqdénty HMHz . 2008, 6 2000.90 W*M“-NEOGOEG
Ch Capatity .Ch  240 244 249
Rx Hoise Figure dB 4.0 4.0 4.8
Er Filter Loss dB. 5.6 S.0 5.0
IF Bandwidih MH=z 2.80 Q.ﬁﬂ 9.83
Path Distance Kia 46.20 55.20 26.30
Fath Cendition - Flain Plain Prain
Free Space Locs dp 131.3 133.53 126.2
Antenna Dianeter (i " 4.0 4.6 3.3
fntenna Diameter (2) " 4.9 4.8 2.3
Antenna Gain (1) dBi 34.9 34.0 22.5
Rntenna hain'(é) dEBi SA.ﬁ 34.0 32.5
Fx Output Pover dBm 25.0 25.0f 25.0
Feeder Losz per meter dE/n 9.845 8.045 2.045
Feeder Léngth (1) " £3.9 101.9 53,0
Feeder Length (2) 0 £3.9 101.0 53.8
Feeder Léss dB : 7.5 5.1 4.8
Rx input-Léyel dBm -51.2 -54.4 -46., 6
Cstl in Free Space dB’ 49,9 45.9 53,6
{thermnal)

Required Thermal CoH | dB 20.0 26.0 28.0
Fading Harain dB 29.8 25.9 33.¢
Fading Prbsébili{y - 1.49E-03 2, 77E-03 2;9?5—64

- 3.71E-06 1.43E-85 1.7386-07

Reliability




" TPable II-5 UHF Link Noise Performance (4/4)

Path Humber 10 11 12
_ HANAGIL HUDR HADHE RANE
ftem Unig ’ o : . .
. BRRAKAT REIKR EARRKAT

Radfo Frequency Kz 2008,0 aﬁaaié :EGQQ.D
Ch capaéixy ch 240 240 24|
Rx Holse Figure Ly a.0 4.0 4.0
Er Filter Loss 13 S.é 5.0 5.0
iF Baqdqiﬁth NHz °, 00 2.60 9.50
Path nié;ance km 59,79 56. 26 9.19
Path Céndition - Flain Flain . Flain

Free Space Loss dB 124.0 132.5 $17.7

s
ABntenna Diameter (1) [ 4.8 4.8 2.0
ﬂntenn; Hiamétef {(2) n 4,0 4.0 2.0
fintenna Gain (1D Bﬁi 34,6 34.8 258.9
fntenna Gain (2) ﬁﬁi .34.9 éa,ﬂ 5.8
Tx.ﬂﬁtput Poyeﬁ ﬁﬁﬁ 25.90 25,0 éS,B
Feeder Loss per mzter |[dB/n 2.945 0.é4$ B.045
Feeder Length (1) " 1i0,é 193,90 31.0
Feeder Length <2) “ 116.0 CER: 3f,e
Feeder Loss dB. 9.3 9.3 2.8
Rx bhput Levs) dBm —5579 -54.7 }-4i,4
ol in Free Space de 44,4 45.5 55,8
Ctheraal) :

Required Thermal €/H dB 20.9 20.0 20,2
Fading Hargin dp 24.4 Vés.s 35.8
Fading Probability = 3.656-03 2.956-03 . 5.056-06
Réiiabili;y - 2;$6Efa5 1,555—@6 __‘g.ése—os




self;pdwered:system_is uhaVOidable.;'(Thesé radio stations

are hereaftér referred to as self-powered stations.)

(1)

(2)

'Mains-powered Stations

PoWerﬁsupply‘sYstém for mains-powered stations is
subdivided into three sy$tém$‘a¢cording to £heIWay-
the storage batteries are used. The three systems
are the- alternate. charge- dlscharge system, partial
floating system and full floatlng system,

The full floatlng system holds many advantages
including: '

a) ;Stofége[battery capacity can ‘be reduced.

'b) Storage béttery life can be extended.

¢) Maintenance is easy.
d) Power converglon efflclency is high. Hence

economical

Because of these advantages; the full floating system
is commonly used as standard power supply system for
nains-powered stations, In the current project also,

‘the full flcoating system will be adopted as power
“supply system for mains-powered statiobnhs. For

standby pover supply systém at the'time'of'commercial.
power supply failure, diesel engine generators will
be installed.

‘Self-powered Stations

Self bdwer”3ubply SYsteﬁs'cbmprise the following:

©1) Internal Combustlon Engine System

.Thls system is for power generatlon by alternate
operatlon of 2-3 1nterna1 combust1on engines
(ma1n1y diesel ‘engines} at: f1Xed time intexvals.
This system is technically stable and of high
reliability. When alternate charge-discharge
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2)

-system is adopted for power supply to -
- communication load, the rate of’ operatlon of

internal combustion engines can be reduced though

the required storage battery‘éapacit§ increases

~and control circuits become somewhat

complicated. This arrangement proves to be
economically advantageous when power consumption
is less than 1,000 W or therecabouts,

In the current project, alternate charge-
discharge systein will be adopted at RCS base
stations and UHF radio stations. This decision
is in consideration of power consumption at radio
stations, as well as fuel supply situation in
Sudan.

. Solar Battery_Systeﬁ

This system is for power'qéneration by direct

. conversion of optical energy into electric

power. These days, solar battery price is being

teduced'rapidly. This fact, plus ease of

‘maintenance, low maintenance cost and no need of

fuel, stands witness to. solar battery system as
an effective power supply system for stations

- whete load power 1s 300 W ‘at a maximum.

Almost all RCS sﬁbscriber stations in the-curreﬁt-
project are self-powered stations, and in each

case, pOWer consumptlon 1s as small as several

W. Thus, for all subscrlber statlons, solar

battery system will bhe adOpted.

?resentéd,in ANREX-?—(S}_are typical examples of
solar battexy system applied. .

- &g -



(3)

3) Wind Power Plant System
This sYstem.is.for péWef genéréti6h_b§ the ) _
turning of prOpeller'Eype of Palius tybe windmill
by wihd éﬁ@rgy. Howevey, in the current project
area, plaCés where stable wind energy fQQUired
for windfpowér plant system can be_obt&ined are
extremely few. Hence te judgement that the

- introduction of wind power'plan£'3yétem'is

impracticable,

4) Thermal Power Plant'Systém
This system is for power generation by the
Seebeck effect of'cémbﬁsfion heat by solid,
liquia or gascous fuel, In.case where load
capacity exceeds 300 W, internal combustion
engine system is eébndmlcélly more advantageous;
hénce'mote commonly used, than thermal power
plant systemn.

As the result of comparative study of all the
foregoing systems for self power supply, decision is
made that_intérnal combustion engine system or solar

“battery system be adopted. for sélf—powetéd stations

in the current project, A list of power supply
systems by exchanges is in Table II-6.

‘Desiqgn Parameters

Maiﬁ'design parameters of facilities are as followé:
1) Mains-powered Statibns.
| - DC'pOWéf supplf'éystém:
~ Battery full floating system

- Standby power supply system:

'_ _Diesel_éngine genérator

- Battery holdiﬁg time:

8 hours
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Table II-6 Power Supply System Eor'Each Station Site

Telephoneé Exchange/ AC Mains Type of Power
Base Statien Power Plant Applied
¥ 1 EG + 1 REC +
Bagier. Available 1 BATE
N ' : : 2 EG + 2 REC +
Fadagoba Unavai}ab}q 5 BATT
" i )
Reweina Ditto pitto
) 1 EG + 1 REC +
Hasaheisa. Availahle. 1 BATT
o - 2 EG ¢+ 2 REC +
Huda. Unayailable 2 BATT
.. 1 BG + 1 REC +
Beika Available 1 BATT
Barakat Ditto _ Ditto
, . 2 EG + 2 REC +
Hag Abdalla Unavailable 2 BATT
' 1 EG + 1 :REC +.
i i3 :
Managil Avatlable 1 BATT
Gorashi - ‘bitto pitto
. o 2 EG + 2 REC +
Gamushi Unavailgble 2 BATT
o : 1 BG + 1 REC +
Sennar Available 1 BATT -
Wad Medani Ditto - pitto
{RCS terminals) Unavailable

Solar Battery

Note,
EG
REL 32

Ractifier

Engine Generator .

BATTs Storage Battery'
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2) Self-powered Stations
a) RCS Base Stations, UHP.Radio Stations
- Power generation systeéms:

‘Dﬁai p?img mdver5$ystem'by diesel engine

DC power supply syéﬁem:.-

Battery full floating system

Battery'hbiding;time:.

8.h6u?s

Mobile:enﬁiné'géneiafdf' 
' 4.(0ﬁe.éacﬁ.at ﬁaf&kéf; Bagier,
_ ':Hasaheiéa and Gorashi )
b} all RCS subscriber stations
- Powef géneratiOn sysfem:
~ Solar battery system
- bC poWef supply system:
Battery partial floating system
~ Battery holding time:
| - 10 days
ANNEX 6 introduces the power supply situation in the
whole Géiira area. |
4-5 oOutside Plant
(1} Work Area
Aréés wﬁéré to -install overhead éable.lineé are as
follows: -

1) Gorashi area :
2) Meringan Ginning Factory area
3) Hasaheisa Ginning Factory area
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4} Bagler Ginning Factory area
5) Between eX1st1ng Wad Medani Exchange and MOI's
Wad Medanl 0ff1ce

For about 250 existing subscribefs in Barakat area
(SGBsheadQUartérsiand'assoéiated establishments
presently accommodated in NC230), entrance. cable
cutover will be carried out at the tlme of Barakat
master exchange cutover in the current project. This
is because the primafy cabie installed at the time
the existing exchange was established (i.e., in 1981)
is still new, and éspécia11y be¢ause no new subscriber
accommodation is on schedule. On the occasion of the
said entrance cable cutover, two llnes

of $100 mm, thick, polyvinyl chloride (PVC) plpes
will be laid from the manhole beside the ex1st1ng
exchange foundation to the new exchange foundation,

wherein to install riser cables to the new exchange.

(2) Basic Design Conditions

Line Formation Overhead line by steel

pipe poles. Maximum pole
to pole span not to '
exceed 50.0 mm.

PE insulated, PE sheathed
~aerial cable. To be

Cable

Self—suppqrting type.

-

Conductor Diameter, Conductor Péirs
Numbér of Pairs - Dia. :
o 0.4 mm  16,20,30,50,100

0.6 mm 30
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Pole. o o S
Pole length " 8.0 m, 9.0 m

“Tip end e . 8.0 cm
Taper ' 1/15
De51gn strength 200 ké

Requ11ed minimom road clearance of cable' 5.0 m

Note- In g1nn1ng factory compounds, Sudan ‘National
'Rallways and Gezira Light Ra1}way tracks
extend in ail dlIECthhS. "All cars used are
diesel rail cars sq_that no overhead lines are
used. Tracks are somewhat elevated and the
Surfa¢é°6f’trééks is about 50 cm above ground.
Minimim road clearance of cable is to be 5.0 m
for both tracks and géneral ground; therefore,
in the sections where cable is to extend across
the tracks, pole length is to be 9.0 m and, in
flat iand-sections, 8.0 m.

(3) ‘Cable Work Breakdown

Ovérhead cable work breakdown by areas appears below.
For further detalls, refer to Flgures II1-12 through
IIT-16. '

1)} Gorashi Area (Figure II-12}

Type of Cable Cable Work Length
_ : {m)

0.4 mm ~ 10 P 3,300
! mm - 20 P 250
.4 mm - 30 P 400
4 mm -~ 50 P 300
4 mm - 100 P 1,200
2 D ' 550
6 SD | 100



2)

3)

 4)

Meringan Ginning Factory Area (FigﬁréniII-IB)

Typé of Cable Cable Work Length
' . ' (m)
0.4 mm ~ 10 P 1,350
0.4 mm ~ 20 P 1,100
4 fim = 30 P 600
4 fm - 50 P 400
).4 mm - 100 P 2,200
‘2 sp : 950
6

SD o 650

Bagiér,éinning chtﬁry AReé:(Eigure IT-14)

0.4

Hasaheisa Ginning Factory Area {Figure 11-15)

Type of Cableé

' Type of Cable

mi

2
6

mm

Cable Work Length

| )
- 10Pp . 1,000
- 20 P T 250
- 30 P o - 50
- 50 P 10
Sp ;- 600

sp . 400

Cable Work Length

~ {m)
- 10P 2,950
- 20 P 850
- 30 P 1,100
- 50 P 450
- 100 P .50
SD 1,200
Sb S 1,350

-
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04-100P . 04+ I00P
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L 04-10P 428D

50.0m)

Group HQ'

$16000m )

g g Pley

3
<
z
P
O

04=100P
1350.0m)

ig)

"

1200.0m)

Post
Office
{1}

5
pL- — - )
o " Police e 8 _
Office ‘ o - = -
o w"’”{5)_"\ 04-50P 4-30P
- {300.0m) {100.0m) {150.0m)
ﬂ_ —
2l6
e 1 e
3 8 3 |
[
04-20P /U 04 - 10P
. (s00m) 11,700.0m)
al€ é Mo
0 @ Workshop ._I;EQEL_‘__
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hod | : . O
' © . : Terminai Board O
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Figure 1I-12

| .:) : No. of circuit.

Gorashi Area Cable bi stribution
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5) Wad Medan1 Exchange - MOI Wad Medani Offlce
.(Flgure I1I-16)
This work is to have MOI office (D1V181ona1
Headquarters, Deputy Director! s office), located
on nérth side of Wad Medanl City, accommodated in
the pertlnent pro;ect area. The_number of
circuits required at MOI Office is 20,

At present, between Baraket'Exchahge and Waa
Medani- Exchange, direct buried cable (0 6 mm -
100 P) ek1sts idle conductor in this cable is
to be connected by ]umper to the exlstlng MDF in
Wad Medan1 Exchange and then to MOI Office. One
end of new cable is to he termlnated on the
existing MDF in Wad Medan1 Exchange, and the
other end on wall type indoor termlnal block to
be- newly installed in MOI Offlce.

Type of Cable | Cable Work Length
0.6 mm — 30 P | 2.0 km

Tower

Towers for communlcatlon use comprlse two types: Self-
supportlng type and guyed type.

Self- supportlng tower costs more than quyed towel, however,

'land space. requxred can be small.‘ Therefore, the self-
support1ng type is convenlent to use'at mountain-top radio

'repeater or in such place where . large 51te cannot be

obtained as in densely housed area.

CAll statlon sltes in the current project area on flat

land, and no restrlctlon applles to land availablllty.

Hence the adoptlon of guyed tower by reason of low cost.

Site by site tower heights are ngen in Flgure I1-11.
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(1)

(2)

Schematic Design of Guyed Tower

1) Type of Tower : Guyed tower

'2) Wind Velocity : 120 km/h

3) Soil bearing power: 20 t/m?2

4} Type df‘hntenna_ : 2- 4 m¢ parabol:c antenna
: o . Quantlty- 1=3

'Antenna for RCS |
Quantlty' 0-1

-Laddar, platform (at éach 20
‘m), c¢cable rack, aircraft
. obstruction lamp, daytime
‘aircraft warning painting,
~anticerrosive plating, MIL
seat.sign, earthing work

5) AcéeSsoriesi

R

6) Foundation Work :  Guy foundatlon work, guy
C anchor work
Pole Brace for RCS Subscrlber Station -

At RCS subscrlber statlon, pole brace on which to
mount antenna. does. not need to be very high because

radio frequency is of 400 MHz band. 1In view of a

large number of RCS subscriber Statidﬁ, pole brace
standardization is essential in order not to protract
work period. '

'TWO’kinds.of'pblé'braces, 10 m and 20 m'high above
‘ground, will be used, in cdnsideration 6£ ground
'oﬁStécle,and.radio propagatipn_qharacteristi¢.' Types
of pole braces are also twofold: panza mast type and
_ pole'tyﬁe;_ Concrete'reinfOréement'for polé:braCes
3w111 not be. con51dered except for: places where
.drastlc irregular ground settlement occurs.
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4-7
4-7-1

Bulldlng

-Ba51c D951gn Condltlons

Telecommunlcatlon facilltles, represented by telephone

exchanges, ‘are "archltectures for safety of tele-

communlcatlons and for satlsfactory serV1ce performance.

'Therefore, top. d951gn condltlon for those architectures

is to keep them safe against disasters.

Communlcatlon equlpments of many kinds to be introduced
by the current project are of hlgh pre01310n, they

requ1re calefully ma1nta1ned indoor env1ronment._ To

_protect them from trouble and malfunctlon, dust proofing

© and temperature/humldlty control assume prlmary

1mportancef Basic requ1rements for,such purpose are:

1) Buiidings be stfbhg in COnstructiOQ.

2) Buildings be'éésignéd“t0 be ihcombuétibié,

3) Fiktures.in:aﬁd arOUﬁd ﬁachinewrobm be of steel make.

1) Maéhiné room be as far separated as p0581ble from
dffice,-serviée yard, etc.
:(Td use machine room as night duty room, or to do
cobking'or take rest in machine room is deleterious
to normal function of eqﬁiPMGnt installea,)

| 5) 'Automatlc sztch1ng room and radlo room be alrw

condltloned.

. The Most part of bulldlngs, thls t1me, are to be- the

shelter. type or contalner type. Thlb is bécause the
equipments to be 1ntroduced by the current pro;ect are
not big sized and because the time available for the
whole work is not necessarily long whein the period _
requ1red for equipment 1nstallat10n and tests is taken
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1nto con 1deratien. Exceptlons are Central Ma1ntenance
Center to be established at Barakat and Malntenance '
Centers to be establlshed at Hasahelsa, Bagler and’
Gorashl.: For these malntenance centers, ‘soliad type

“structures will be brOught from Japan for assembly at

site,

' A1l these works are 1ncluded in the pro;ect contract.

The progect 1tse1£ is to be fulleled on turn key basis

L as’ stated in Implementatlon ‘Schedule.

R00m_by_Room.Design_Conditions
1) 'Sw1tch1ng Equlpment Room:
a) SW1tch1ng equlpment TOOm 1s to be the van type/
containeér type, equipped with automatic exchange,
MDF, rectifiers, battéries, plug socket for
measuring equipmént, as well as lighting
:eQUipment.
b) Communication cableée ahd power cable entrance is
to be COnsidered.‘
¢) Anteroom is to be prov1ded so as to prevent dirt
'and dust ingress. '

d)  Room is to be air—eenéitioned‘
e) Door is to be steel_made, with lock, and of air
tight conStruction. '

lf} ;Contalner 1tself 1s to. be protected, with cover,
- from dlrect exposure to sunllghta_

g) Foundatxon work is to be done, based on
separately prepared shelter and contalner
foundation work requirements.

S -



4-7-3

2)

Radio Equipment Room

‘a) Radio equ1pment room is to. be the shelter type,

'equapped with radio eqUipment, concentrator,
multiplex equxpment. outlets for. measuring
equapment, as well as lighting equ1pment,

b) Entrance 15 to be conSidered for radio equlpment

feeder cable, tie cable to conneot radio
equlpment to sw1tch1nq equipment, and power
cable.
¢) Room is to be air COnditioned."'
d) Door is to be steel made, Wlth lock, and of air
- tight . construction.

e) -She]ter 1tse1f is to be protected, with cover,

from direct exposure to sunlight.

f) Foundation work is to be done, based on
separately prepared shelter and container
foundation work requirements"

Power Room

a)

by

c)

Power.room-ie_to be equiaﬁéa, in principie,jwith
incOming_panel,_control_panel,;rectifiers, hatteries,
and, when necessary,.diesel engine generator and day
tank. Equ1pment items differ according to power
supply system. '

Batteries and other equ19ment should be’ 1nstalled in
separate roOms as far as 90551b1e. When 1nsta11ed
in the same room unav01dab1y, batteries are to be

isolated from other eqUipment.

D1ese1 engine generator room and battery room are to

be equ1pped with forced ventilation system.
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d)

e)

£

9

h)

i)

Doorway is to be $0 con51dered that equlpment to be

1nstalled can be ea31ly carrled 1nto the 1oom.

Floor should prefelably be a01d— and 011 proof vinyl
tlle floor

-Li@htinQ'faciiitiés;énd outlets are to be provided.

_InéombuStiblé gas extinguisher is to be provided.

Foundation work. is te be done, based on separately
prepared shelter and container foundation work
requirements

Power room is to be the shelter type or solld type
structure accordlng to the size.

Shelter and Conﬁainer Foﬁndatibh Work .

a)

__b__)
oy

_dy
.e),“

£y

Foundation is to be built of reinforced concrete.

Foundatlon is to be strong enough to support shelter

- or contalner.

Concrete strength 13 to be 28 days strength of 180
kg/cm2 or more.

Shelter/container floor level is to be higher than
possible flood level in the arca concerned.
Fofffbuhdétion:ﬁork,'éarfhiﬁg work is also to be
considered.

In casé wheré diesel engine generator is installed

in power room,'spedial care is to be directed to
foundation work. |
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4-7-5 Solld Type Structure

(1)

(2)

(3)

Barakat Central Malntenance Centel (Flgure 11-17)

l)w'structure is to be built of structural members,
malnly H~- steel, and external 51dlng mainly
composed of glass fiber and reinforced cement.

2} Assembly is to be easy.
3)  Total floor area is to be 260 m’ or less.
4) Size and function of each room, as well as

accessories, are given in Table II-7.

Maintenance Center (Flgure I1- 18)

1) Hasahelsa, Bagler and Gorashi Malntenance
Centers are to be structures bu11t o6f structural
members, malnly light gauge steel, and-external
31dlng malnly composad of calcium 31llcate
board and flexible board.

2) Assembly is to be eésy.

3) Total floor area is to be 40 m2 Qr_1eSs,

'4) Size and functlon of each room, as ‘well as

accessorles, are given 1n Table 11~ -8.

'Diesel'Enginé'Room'(Figuie II—lé)

1) Construction is to be the same as that of
' Maintenanceé Center, '

2) Assémbly.is to be easy.

3} Total floor area is to be 30 n® or less.

'4) Poundation work includes, besides roém

foundation, sﬁecial-foﬁndation to support
diesel engine. o '



. 4-7-6

3)

5) Forced vcntilation equipment is to be proVided.

' 6) ROOm size and accessories are glven in Table
II"'g;

Equzpment, Slte Layout Plans
(1) Equ1pment Layout Plan
'Typical equipment layout.plans are given in Figure
' 1I~20 through Figure II-22.
{2) Site Layout Plan
Typical site layout plans are given in Figure III-23
through Figure III-25.

Mobile Communication System

Mobile radiotelephone systems deVelpped_ahd_practiced in

Japan are as follows;

1}

2}

Multichannel Access (MCA) mobile radiotelephone system
Personal radiotelephone system
{This is not exclusively for mobile radiotelephone,

but can be used for mobile communication.)

General public_mobile radiételephohe sysfem

 MCA system consists of several thousand users who belong

to special organization and who co-use 10 odd radio

channels. thversatioh time is limited to one minute,

each time. This system does not suit Gezira tele-

“communications network bacavse of dlfference in the number
‘of subscribers and conversatlon tlme 11m1tat10n.
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Perébnal'fadiotélébh6he is otﬁéfwise'éalled CB (Citizen
Baand) telephéné.7 A klnd of simple mobile telephone, it is
malnly utlllZed for communication between cars on the
move. Radio pfépagatlon dlstance is short, i.e,, ‘not more
than several km. ThiS sys£em also is not appropriate to
use in the current Geziré-pfdject.

- Public mobile radiotelephoné system is the best now
available for. ﬁobilé_radibtelephony."Techﬁically,'it is
highest developed. For institutional-use mobile telephone
system contemplated in Ge21ra Rehabilitation Pro;ect, it

certainly is an extravagance.

For thé fittest choice for'the current project, the
following plan is recommended:

1) Mobile radiotéleﬁhoné SUbSCfibefs in the whole Gezira
area be estimated at 150.

2) Hoblle rad1otelephone subscrlbers be ranked as RCS
network accommodated subscrlbers.

1) Radio equipment to be used by mobile subsériber units
be basically'thersameVés radio equipment used by land
fixed telépﬁbﬁé subscribers, whereas for cubicle,
antehna and handset, . those for mobile telephony be
used, '

4) 'The_numberfofimobilérfadiotelephbne=base_ététionsrbe
 exactly thé_séme as the number of land fixed RCS. _
network”basg'st&tions,j When3a mobile subscriber unit
" moves from one base stétibn'COVefage area to another
base stafion areé, hand off 15 not carrled out._ The
mobile subscriber concerned is to dial the called
subscriber numbex agaln from inside the new base
station area, '
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Tt

5} For radio equ1pment at each base statxon, 1-2 radio
channel iné¢rease be carried out and transm1tt1ng

output power also be increased.

6) System”adopted'be such that alllsdbscfibers in Gezira
area can make mutual contact for telephone
conversatlon. ‘

Fundamental design of ihsfitutional.use ﬁobile communi-

cation system is given in ANNEX 7-(7).

_Institutiénal—hse mebile'telephone communic¢ation system

projected, this time,3is an RCS networkébaSed‘summary
version of land-fixed subscriber to/from land-mobile
subscriber unit radiotelephone system.'}Therefore,
comparea with thezlatter;fthe prOjected System ig subject
to'seVeral_restrictions in operational aspect. That is to

say,

1) Service area is smaller than that of fixed subscriber
station. ' '

"2) Moblle subscrlber units on the mOVe in service area

periphery must stop when maklng telephone

communlcatlon.

3) Communlcatlon between mnobile subscrlber units is not
p0531b1e. : ‘

4) Rlng up from land fixed subscr1ber to mobile _
subscriber un1t is by group calling, in prlnciple._
Spe01fied mobile subscriber units only are entltled to
individual ring ups.'

Baeie_design of_ihstitﬂtiohal-use mobile telephone
communication system is given in ANNEX 7-(7).
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1.0 m,

_.6.5m

4.5m

e —

1.0m

Engine HRoom

29.25 m?

o S

Entrance
(Shutter Ty'p'e)

‘ 1.Om

6.3 m

37 m

11,0 m

Engine Room space
Foundatlon - ateo

Figure II_-—iQ '
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Table II-7 Barakat Central Maintenance Centexr

Group Funé;idn:and Floor space ! - Condition
S— - : e R “
1. O/M Rooim. e 20 2! 1, Air Coddition i
i (Opgratlon & Maintenance) 2. Light & Wall outlet |
switching g 2, General Service Désk 12 n2 I Airléonditibn )
Group : Room "2. Light & Wall outlet |
i 3. Engineers Room 16 n? 1. Electric Fan
: - /Ceiling Type '
! 2. Light & Wall ocutlet
P4, Storage 12 m2! 1,  Eléctrie Fan
: P /Celling Type :
E i 2. Light & wWall ocutlet -
- Ii —
! 1. ©O/H Room 10 m2} 1, Air Condition
2, TIight & Wall outlet
: 2 ' !
- Radio and 2. Engineers Roon 16 m J. Eleectric Fan 1
Power Group /Ceiling Type ;
2. Light & Wall outlet!
3. Storage 16 n?] 1. Electrie Fan
: . /¢eiling Type
: 2. Light & Wall outlet
i. Engineers Room 10 m2{ 1. Electric Fan -~ '
/Ceiling Type Cod
outside Plant - 2. Light & Wall outlet |
© Group
' 2. Storage 16 m2] 1., Eleétric Fan
/Ceiling Type
2. Light & Wall outlet
1. Manager Roém 10 m? 3. Electric Fan
. /Celling Type
Others 2. Light & Wall outlet
2. Toilet 16 m2| 1. Light & Wall outlet
2. Water facilities
3. Sewage facilitles
4,

Sanitary facilities
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=

Group _Function and Floor space Condition
3. ¥itchen 6 m?| 1. Light & Wall outlet
Others ' 2. Water facilities
3. Sewage facilities
4. Cooking facilities
4, Entrance Hall 12 n?| 1. Light & Wall ocutlet
5. Corridor ’ 40 m? 1.

* See attached Reference Drawing.

Light § Wall ocutlet
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Table II-8 Maintenance Center

Group  Function and_Pioor'Space ' Cbhdition
1. Bnginééf Rbom o 10 m2 1. Liéhﬁ and Wall outlet]
i ' 2.} Blectric Fan
Switching, )
Radto, /Ceiling Type.
" Power and C _ - .
Outside Plant| 2. Storage Room {A) 12 m? 1.| same as above
’ 2. . "
3. Storage Room (B) 12 m2 1.| sSame as above
- N 2. "
* gee attached drawings
Table II-9 Engine Room
Group Function and Floor Spéce ' . condition
1. Diessl Engine Room ' 1. Light & Wall outlet
Engine Rooém - '
: ) 30 m? 2. . Ventilator

3. spacial Foundation
4, Special Entrance

_* See attached drawings.
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Engine Room {Prefab)

* Guyed Most

A} 8alfery. Room (Shelier)
A Rudio/ Mux. Room (Sheller )

Swilchlng Rootm (Shener)

‘Cenfral Maltfenance Center

A

14

'Pigure II-23  Typical Site Layout (Barakat)
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Engine Room { Prefab}

' .Guye'd Mast

s I A' 'Bemery Room(Sheiler)
" Radio/Mux Room (Sheller) :

Svmchlng Roéom (Shel!erl

o Y

~ Moainfenance Center

Typical Site Layout (Hasaheisa)

"Pigure 11-24



Engine {Out door type)

Guyed Most

11 & ( _
- L2 | Battery Room{Shelter)
fladlo/Mux Room (Sheiter)

Figuré 11-25 Typical Site Layout (Beika)
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CHAPTER III Organization for Projcot Implementation .

i

'Implementatlon Managemeht Organlzation:

_ (l)Z-STPc o

’Partlclpants in this\prOject n
:;MOI and MOA, be51des;'
:jthese organizatlonslls bY Management Unit of Gezira e
'-Rehabilitatlon Committee in Table III l." -_-;ﬂ [g B

,'For the whole Gezira Rehabllltatloﬁ‘PrOJect, 1mp1ementat10n

compénents are. Government ofganlz“:ions‘inciudlng SGB, : MOI, -

MOA, STPC and the’ Mlnlstry of Health* 'Implementatlon R

'management is. by Management COmmittee of Ge21ra : -
“VRehabllltatlon Pro;ect (Tabie III 1} : Out of the whole.' '

progect,-communxcatlon sector 1s to be 1mplemented malnly

,by STPC and SGB.; Respén31b111ty spheres of both these--
_Organlzatlons are as follows.‘{. i :

r) . Implementatlon of pro;ect, and study, plannlng andf.'
_wOrk management pertainlng to technlcal '
;requ1rements.- '

2) ‘Operatlon and malntenance of systems construoted
“ 'bY the pr03ect.- e ,

f3)'eTrain1ng/educatloQ ef;Maiﬂteﬁahcefeééffféér$6$ne1};
(2)° seB . _ | L |
| ‘1)' Acqulsltion and readjustment of prOJect site lands.

.‘éjT“Commerclal power sufply take—ln.fe_,:

"3);1Assistance in field SUrVey.

lude?Such organlzations asif-

PC_and GBt Coordlnatlon of all
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