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PREFACE

' Ia response to the request of tﬁe‘Goverhment'ef the-Republie'of
the Sudan, the Govérnment of Japan has decided to conduct a Basic
Dééign Study. 0n the fPro,jéct for the Expansion of Rural Radio
Bfoadcésbing Nétwofk'and entrusted the study to the Japan International
CéOperation-Agency tJICA). JICA sent to Sudan a study team headed by
‘Mr}‘ Satoru Ito, Sbeciai Advisor, International Cooperation Division,
Communications Polioy Bureau, Ministry of Posts and Telecommunications,
from November 21 to Décember 25, 1987,

The team had discussions on the Project with the officials
.concerned of the Government of Sudan, and conduected a field survey in
the Project areas, After the team returned to Japan, further studies
vere made,. a draft report was prepared and a m1551on to explain and
discuss it was dispatched to Sudan. As a result, the present report

has been prepared,

I hope that this report will serve the development of the Project,
and contribute . to the promotion of friendly relations between our Lwo

acountries,
I wish to express my deep appreciation to the officials concerned

of the Government of the Republio of the Sudan for the close
cooperation extended to the team,

March, 1988

e

Kensuke Yanagiya

President
“Japan International Cooperation Agency
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SUMMARY

The Government or"Sudan_has been.making massive efforts for. the
national"deﬁelcpment ‘ever  since -independence. Despite. various
diffioulties inoluding the economic recession in recent years, mainly
-caused by droughts,  the GOVernment of Sudan is endeavorlng to upgrade
_ living standard of the rural populablon and develop regional
socleties through improvement 'dr ~their infrastructures and the

promotion of edueation.

- As an effeative way to attain | the . above-mentioned goals, the
"Government planned’ to utilize adio broadcasts for dlsseminabing
B various klnds of 1nformation regarding the - people' dally lives,

' agriculture and livestock breed1ng, edueatiou, health and hygiene, etc.
A new Four Year Plan was drawn up in 1983 wlth an aim to expand the
mediun WAVE and shortﬂave vadio “broadecasting network and inprove
'faéilities of ~the  Sudan: National Brdadcasting Corporation  (SNBC), The
GOVernment of - Sudan requested grant aid from the Government of Japan

for implementation of the Four Year Plan.

In responsé to the.request the first year plan (Phase 1) whic¢h
.COnstrhoted' 5 kW medium wave  radio transmibting stations at five
‘locations, namely, El Obeid, Wad Medani, Atbara, Kassala and Dongola
was - implesented with Japanese ‘grant ald in fiscal 1984, Phase 1 was
completed: in. February 1986. = Along with the services of the already
¢stablished stations {in Soba, Arda, Sennar, Juba and Nyala), the
-population coverage of the broadeasting network has reached 50%.

The five stations constructed under Phase 1 have been well
maintainéd and suCGessfuliy opératéd, contributing greatly to prompt
dissemination of - information from the central cities. They also serve
to provide the pédple, through about three hours of local pbogrammes,'
‘with information . useful 1in theie “everyday lives and knowledge on
agriculture and other fields particularly relevant to ‘each locality.
The progfémmes'oftén:provoke a great response from listeners.

“The number of radic sets distributed throughout Sudan amounts to
"~ as many as’ four million. Nevertheless, half of the nation's population



is st111 unable to 1isten to domestic radto programmes because of the
insufficient area served by the limited number of broadeasting-
stations, and relies Con fbreign radio broadoasts for informatiou and_

entertainment.

In view of the above 0ircumstanoes and with the understanding that .
radio broadeasts will greatly serve ‘the nat1on s development  as’ “an
effective fbrm of mass media, the Gowernment of Sudan deaided “to
proCeed with the expansion of ' its radio broad¢ast1ng netwovk and
endorsed this as a top priority project for national development. A
plan for. construeting 10. kW medium wave radio transmitting stations at
Port Sudan, Ed Damazin, Wadl Halfa, El Fasher and Kosti was drawn up as-
Phase 2 (the second year plan of the Said Four: Year Plan) A request
for grant_aid Was subsequently extended to the Government of Japan.

In response to the request from the Government of Sudan, the
Governmént, of Japan deéided to conduct a Basic Design Study on the
Project for Expansion of Rural HRadlo Broadcasting Network and the Japaﬁ
International Cooperation Agency (JICA) executed the said Basie Design
Study. '

Of the five transmitting stations requested, both govéeraments
agreed to exclude Ed Damazin from the scope of the Project due to the
unstable security condibions in the town. As a result of the study of
the remaining four proposed sites, it was.decided to coﬁstruct a 10 k¥
transmitting station at each of the four 1locations. The Pfoject aims
to increase the population c¢overage from 50% to 59%, In.other Words
about 1.8 million people will benefit from the Project.

The outline of the facilities to be constructed under Phase 2 is
as follows. - A 10 kW medium wave radio transmitter with a 100 m high
transmitting antenna will be installed at each project site. All the
four  stations will be constructed on land which has already been
secured by SNBC.

As for each studio facility, the equipment required for programme
‘produetion and'traQSmission control will be supplied in a studio (about
50'm2)tand ‘an” attached control room which will be provided by SHBC
along with the atudio building,

11



From these product1on fac111ties, programmes will be broadeast by
switching as necessary from nationwide programmes received f{rom SNBC

:OmdurmAn to local production programmes and’ vice versa.

The outline of tha prlneipal faoilities and equipment of each
'broadcasting ‘station is shown in the following table.

Iteh Pﬁineipal Facilities and Equipment

1. Transmitting étaiibn _ _
Tpansﬁitter - 10 kW set with changeovér system
Power‘sgﬁply" o - Power distribution facility

. o - Engine generator (Diesel engine

_ generator 90 kVA 415V 3 P)

Transmitting Anterina - Omnidirectional Antenna

' ‘u_Cylindrical mast of guyed type

Station building - Shelter iype

2. Studio
Programme production - Audio mixing equipment
facilities - Programme production and °

transmission contrel equipment

3. Maintenance center -~ Spare units, spare.parts

Measuring equipment

The profject cost to be borne by the Govevnment' of Sudan is
estimated at LS?S? 000,  Préject implementation will take 4. 5 months
from detailed design after signing of the Exchange of Notes by both
governments to completion of tender procedures and 14 months for

construction work.

SNBC is reéponsible for implemehting the Projeot.. SNBC has proved
its capability in the implementation and operation of Phase 1, All the
expenses L0 be borne by the Sudanese side will be defrayed out of the
national treasury; therefore no problem is anbicipated in this regard.

Furthermore SNBC also has adequate experience in maintenance and

111



:'.Véper\ati_o‘n of the facilities. Hence no - problem is anticipated-with_
regl;ar'*d:‘ to  the tééhniéali skiils of‘ maintenance personnel and the
qualif‘iéétioﬁé ot‘ progvama product.ion personnel._ ) Operation - pf_‘
br-oadcasting statlons, however',.requ_ires highly’ 5peeialized _=know1e_dge_'
and skills. The Govet'nn'enb of Sudan should make c':bntinuous'éf‘f‘brts to
improve teehnology and programme produetion skllls of those staff
concerned. with Padlo broadeasting, in order Yo secure f‘urther eXpansion

of br‘oadcastlng, services and to’ upgvade prograrmne quality..-

The objeet;lves of Phase 2 aret 1) to expancl the radlo broadcasting
network, whlch is the most ef‘f‘eotive form of mass media in Sudan, 30 as -
to serve an additional 1.8 million people, and 2) to ‘benefit the
people's 1ives and f‘aclhtate_ developnent of local societiss thr‘_o_ﬁgh

improved loeal radio programmes.,

With completion of the Project, inhabitants of the expanded
service areas will be able to receive 1nf‘ormat.10n from central cities
and various kinds of 1local information more pmmptly. The Project is
thus expected to contribute greatly to the upgrading of the people's
living standards, socioeconomic development and the str'eng'thening of
the unity of the. nation. .

1V
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CHAPTER 1 - INTRODUCTION

The Re[iublic of thé Sudan has the largest.- territory of any country
in_Aﬁ*iéa.;ifthe. area covers apout 2.5 willion km2, accounting for 8% of
.th'e African obhtineht. The country has a population of 21',‘350'l;housand
“as of the'm'i_ddle_of‘ 1985, Its geography and climate, together with its
._r‘a'ci‘ally_vahiéty, have c¢aused great diversity in the living con.ditions

" of the people.

‘ 'S_\idan'is aﬂ.égriculturél countf‘y where 380% of the population are
engageéd in farming. It has the potential to produce sufficient food to
'be'c.ome a storehouse of food for other African countries, depending on
the development of its agricultural technology in the future, It also

has various mineral resources Including on shore oil reserves.

_I'.n spite of‘.the continious efforts of the Government of Sudan in
developing the nation, .the situvation still requires further
acceleration in sQeial and economic development and Jdmprovement of
people's 1living standard. This state is atiributable to insufficient
infrastruoture reflected in such sectors as transportation and
communications, the delayed spread of education causing a high rate of

adult illiteraoy, as well as recent economic difficulties,

Radio broadcasting is one of the mest effective forms of mass
media because it can transmit neeessar'y int‘ormtién instantly,
 simultaneously, and economically over a broad area. Sudan Natidhai .
Broadeasting Corporation (SNBC), the sole bro&deasting organization iﬁ
Sudan, has been contributing to the improvement of culture and .the -
promotion of education in Sudan especially thr'oué,h its radio
broadcasts, However, the coverage of the radio network is still poor,
and its limited number of facilities cannot effeot suf‘f‘iciéht service

over theé whole country.

In order to improve the living standard of its people and develop
the social structure in rural aréas by conveying various information
dealing with such matters as farming and stock-farming, education,
health and hygiene, ete., the Governmént of Sudan established a new
Four Year Plan (1984/85---1987/88) aiming at the improvement of the
radio broadeasting networik and upgrading superannuated equipment, and

-1 -



requeétéd fipancial assistance in the form of ‘grant aid from the

Japanese Goverament.,

_Requiréments‘submitted at the initial stage were as’ follows:

(1) First year plan (Phase 1)
‘Construction of five 5 kW medium wave radio transmittlng stabiOns

(2) Second year plan (Phase 2)
Constructzon of five 10 k¥ medium wave radio transmittlng stations

(3) Third year plan {Phase 3) _ _
Construction of a 300 kW shortuave transmltting statxon

(4) F0urth year plan {(Phase %)
Rehabilitation of studio faeilities, and

Expansion of rural medium wave radio transmitting stations

in response to the request, the Japanese Government extended grant
aid in 1984 for the first year plan (Phase 1) of the four-year plan,
and the construction of five 5 kW medium wave vadio transmitting
stations was completed in February 1986. The population coverage ratio
of radio broadeasting was improved from 38% to about 50%, making it
possible to convey information from Ethe central cities much more
speedily and ﬁo furnish people with information on living and
agriculture useful to each community, The construction of the five
radio transmitting stations has contributed to communications, the

spread of education and culture, and agricultural development.,

The faect is, however, that nearly half of the people cannot yet
receive the radio broadecasts of their own obuntby. The Government'of
Sudan requested assistance from the Jépanese Covernment in. building
five 10 kW medium wave radio transmitting stations as Phase 2,

The Japanese Government decided to execute a Basic Design Study
for Phase 2. The Japan International Cooperation Agency (JICA)
dispatched a Basic Design Study team to Sudan from 21 Novémber : to 26
December 1987. The team was headed by Mr. Satoru Ito, Special Advisor,
International Cooperation Division, Communications Policy Bureau, the
Ministry of Fosts and Telecommunications.



The - team cOnduoted a survey in the eap1ta1 Khartoum on general
condit1ons in Sudan and the state of SNBC, and had discussions with the
“Sudanése officials concerned. Tho team conducted a survey at the
'ﬁrOposed prOjeob:éites in four cities, namely Port Sudan, HWadi Halfa,
'El'FaShér, and-Kosti The pfbposéd projeet site in Ed bamazin was'not

surveyed by mutual agreement betueen the Governments of Sudan and Japan
_ because publio peace 13 not. ﬂaintained in the city. The site will not
‘ba included in the Phase 2,

" The items fundamentally agreed upon by the Study Team and the
offieials concerned of Sudan were compiled into minutes, which were

'signed by the representabives of both parties,.

After the Study Team returned to Japan, the Project was analyzed
based on the results of the survey, its appropriatenéss for grant aid
was confirmed, and concurrently the basie design, rough estimate of
constructiOn expenses, execution plan, project evaluation and
recommendations were collected under one report, the Basic Design Study
Report. 1In order to discuss the report with the . Sudanese officials
concerned, the Study Team headed by Mr. Satoru Ito of the Ministry of
Posts and Telecommunications was dispatched again to Sudan during the
period from March 8 to 17, 1988, After the discussions, the
fundamental items confirmed by both sides were compiled in the minutes
which were signed by the respective parties, The present report has
been drawn up based on the results of the process described above.
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CHAPTER 2  BACKGROUND OF THE PROJECT
2-1 Situation of the Project

The Republie of the Sudan has the largest territory on the African
continent, with -a pOpulation of 21, 55 million. Sudan is an
agricultural country where 80% of the pOpulation is engaged in farmlng.
The country has 7.8 million ha of potential farmland.' However, in most
of its rural areas, the people are engaged in traditional self-
subsistent f‘arming, with a variety of ways of 1ife according to the
‘-geographical loeat1ons, 'climatio conditions, racial and religious

variations, ete.

In these circumstanees, the Government“of Sudan 1s carryiﬁg out
its four year economio salvation programme which bégan in July of 1987.
This programme gives bhe first priority to rehabilitation of the
agriculture and 1ndustry of the country,

The programme also aims abt establishment of a system that can meet
the needs of the people and contribute to improvement of the soeial
infrastructure that is so important for the country, The target growth
rate for GDP is 5%, |

As an effeotive way to 4dttain the above-mentioned goals, the
Government has.Set'the top priority on utilizing radio broadecasts which
are ‘an excéllent form of mass media fbr'disseminabing various kinds of
information for improving the productivity of agriculture and

consequently establishing an econonie foundation,

The Government also plans to improve the peéopletls liviﬁg standard
and promote regional. deveIOpméﬁt in rural areas by disséminating
various information colosely rélated to the respective communities
through radio programmes. dealing  with local news and social
information, health and sanitation, education for women and ehildren,
eto,

_ To improve cﬁverage.qf areas insuffiolently served by its limited
number of broadeasbing stations, the Govérnment construoted. five
atations under Phase s with. grant ald from Japan. The stations have
been well maintained and suecessfully_Operated.

4



Based on the. result of the Phase 1 stations, the objective of this
.Project is to effect similar results by further expansion of the radio

| broadcasting netw Tk in rural areas in Sudan.
2-1-1 Prééenb Sféte of theuﬂass‘MEdia in Sudan and its Role

As Fov the printing media, about 20 newspapers are published now;
they 1nolude daily papers, biweekly papers, and weekly papers. ‘Theve
are seVeral weekly and monthly magazlnes. Sowe of them are mentioned

below.
Al-Ayam. S :: - ' .ﬁrabic} daily
Al-Sahafa ) Arabic, daily
Sudan News Agency (SUNA)  Arabiec, English, daily
 sudan Times " English, daily .
Sudaﬁoﬁ‘ .'. .. English, mbnthly . :
Al.Tzaa Wal Television wal Masrah Arablo, weekly,__. )

a magazine on broadoasting

and theater

Circulation is estimated at about 60,000 each for the first two
dailies, 40,000 for.Al.Izaa, and 1less than 10,000 foh the others. ~The
greatest problem is the imperfect means of transportation, especially
by air, in sending those publications to cities throughout the country.

There are also other small-scale papers published in main cities,
Some of the regional governments publish a bulletin to furnish
residents with informatlon through the news gathering basa of 3UNA
{Sudan NHeuws Agency under the control of the Hxnistry of Information and
Culture). '

SNBC carrles out radio and television brbadcasting under  the
control of the Ministry of Information and Culture. It broadcasts
radio programmes 18 hours a day, and television programmes 6.5 hours a
day, on the national network from its studlos in Omdurman,

Unlike printed matter, broadeasting is an- excellent medfum in that
it ¢an send sound information oriéudicﬁvisual'informabionfﬁby means of
‘radio wWave, to a large number of receivers over an extensive  ‘area



instantly, simultaneously, and economically. The charaeterlstlcs of
radio wave require a nuaber’ of tvansmibting stations in expanding the
service area, but braadeasbing has established itself in most aountries

as a mass medium inseparable from human life.

Telev1sion brOadcasting is carried out in 24 cities in. Sudan
through ground miorowave networks and ‘domestic satellite networks. The
.number of television sets is _about 110 thousand units aecording to the
1982 UM statistics, This 10H Spread rate is’ attributable to the. high
price of teléviéioﬁ'sets considerlng the low national inoome,_and to
“the fact that television sets can be used only in c¢ities where

commeroial power sources are available.

| To 1isten to the radxo,' people can get eellonwered transistor
| radios at &, cOmparatiVely 1ow prioe. There are about u_ﬁillion radios
.spread throughOut_the country, according to a survey by SNBC. Radio
broadcésting services afe now extended from ten medium Wave
tranémitting'stations.in the country. But the population coverage is
Only.aboub-soj, and the remaining pecplé must receive radio broadecasts
from other countries.

Medium wave for radie broadcasting and VHF wave for television and
FM broadcasting offer stable sérvice. But their characteristics limit
service area to a c¢ertaln range around a transmitting station. This
limitation makes it possible to serve only its own service area with

earefully'prqduced local prograﬁmes relevant Lo the communities.

~Short  wave broadcasting can offer service over a_broad area,
though it is a little unstable in quality. In Sudan, such broadeasting
is not carried oub because of the overage facllities,

Sudan has been improving the radio and the television bréadcasting
netwﬁrk, with effeotive results in specedier communieation of news and
1nformation in the spread of education and culture, and in offering
information on everyday life. The network, however,' is not yet
sufficient in either quality or quantity., Above all, it is necessary
to accelerate construction of the radio broadcasting network which is
more eoonomicai and effeetive as -mass media, in due order of priority.



2-1-2 - Spread of Radios

efforts to spread radios,

The Study Team could not ~obtain accurate statistical data on
but the _numbeb of radios is estimated at

about 4 million in the whole countby.

1)

2)

3)

4}

Radio and televisiqn sets are all imports in Sudan. 'Thefe'are no
sets of domestic make. The Annual Beport by the Bank of Sudan ‘has
statisbios on the total value of impovted rad1os, telev1slon sets,
and video recorders, bubt how many were imported is ‘not known. The
imports are valued at kS610 thousand for 1985, and LS2,118
thousand for 1986, B h -

According to the 1983/8H Statistical Yearbook pﬁbllshéd by the UN

Statistics Bureau, the number of radios in the country is. as

follows,
1975 1,150 thousand
1980 1,380 thousand
1982 1,450 thousand

The UNESCO Statistical Yearbook estimates the numbeﬁ as follows.
1983 5,000 thousand

SNBC estimates the number of radios at not less than 4 million in

the whole country, based on its survey.

At electric appliance stores in Sudan, medium wave receivers made
by the NICs are sold at LS80 to 130, medium wave and shortwave
receivers of Japanese make are sold at LSHOO, and all-band radio
cassettes are s0ld at bS655 to 880, Retail shops could not say
how many weré sold, but sald even expensive radio cassebteé vere

good sellers.

Présumably people ¢an buy items around 100 Sudan pounds 1if they
want to, judgiag from the national income level. A good number of
people who had been abroad seems te have brOught thoae preduets
from abroad. I; is said bhat barter markets and black markets are
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established in the country. - 'Those‘ which do not appear in
statistical data would amount to a considerablée value.

5) _Dﬁrihg the site.inspection for the present project, the team heard
many persons who ~ were " responsible : for: the Project say mnost
.hOuSeholds_havé a.radio now.: The nuhber is estimated at not less
than ﬁDO million as of the éﬂd of 1986,

' 6) There are no data on the number of houscholds, but it is estimated
at 3 million to. 3,5 million . based on the ILO survey (AecOrdihg to
the 'ILO 1974 Sociceconomic Survey, one household has 5.9 family
members on the avahage in tities). One household is supposed to .

have more than one receiver on the average.

2.2 Present State of Broadceasting in Sudan

2-2-~1 Brief History of Broadeasting in Sudan
~ and the Organization of SNBC

(1) Brief history and present state of broadeasting in Sudan

In the Republi¢ of the Sudan, radio broadecasting was commenced iﬁ
1940, when the country was ruled under the Anglo-Egyptian Condomihium.
Broadcasting was carried out 30 minutes a day in a small room in the
premises of the 0ld post office of Omdurman. The broadeasting, though
small in scale, was gradually expanded from World War II wuntil thé
independence of Sudan, and permeated among the people.

In 1954 Arda Transmitting Station was opened in Omdurman,"and
began broadeasting with a 50 kW transmitter. The service area was
thereby considerably widened.

In 1962 Soba Transmitting Station was built on a site 20 km south
of Khartounm, It  began broadeasting with two 100 kW medium wave

trananitters and two 50 kW shortwave transmitters,

In 1957, four studios were built at the Omdurman Broadeasting
Station. More studios were constructed from 1976 to 1977. The
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broa.dca_sti_ng station now has 13 production and continuity st.-udio:.a.of_

several sizes.

Bmadcasting hOurs were 10 hours 4 day ‘in 1956 when the eountry
became independent and 18 hours a day in 1962 (from six - in . the moming

to twelve midnight).

In Knartoum ang its viemlties, broadcasts mcluded bhé People's _
Br-oadeastmg Service, the Holy Koran Servi_ce, and the VYolee of the'
Sudanese Nations on one progranme channel, and general :programmes on
the other, when the survey forr Phase 1 was carried out in 1981I. - The
first three programmes are not put on the air. beeause of the over'age
transmitier and spare parts shqrtage. Now programming is limited to

the general programmes.

The shortwave transmitters of Soba Transmitting Station are not
used on account of old age, There only remains the structure including

an antenna tower,

- Loecal broadeasting stations are located in Sennar, Juba, and
Nyala. The completion of Phase 1 opened five broadeasting stations in
E1 Obeid, Wad Medani, Atbara, Kassala, and Dongola in February 1986.
Each station produces local programmes, though the scale differs among
the stations. They communicate local information and furnish people
with programmes on education and éulture through programtes of their-
own production for more than - three hours a day, in addition to the

general programmes relayed from the central Omdurman Radio Station,

Television broadecasting was commenced 4in 1963 with technical
cooperation from Germany. Two TV studios, one is large and the other
is small, were built at the site adjacent to the radic studlos of the
Omdurman Broadcasting Station, A 5 kW trapsmitter sends television
broadcasts on the air in Khartoum and its vicinity, The programmes are
relayed at 24 cities in the country through ground microwave .net.wf:)rks
and domestic satellite networks (SUDOSAT) operated by the Sudan
Telecommunications Corporation (STC). Broagdeasting is from 17100 (fyrom
10:10 on Fridays) to 23t 30, The PAL-B system has been adopted.



" (2) Organization of SNBG

.  SNBC' is the sole bﬁoadcasting ‘organization ‘that carries out
ﬁfoadcaSting in Sudan in compliance with the SNBC Act of 1981 (revised
in 1§86), Under the direct control of the Minister of Information and
'Culﬁube;'it is a éoﬁpﬁratién indépendeht of the other departments and

bureaus of the Ministry.

' The organization of SNBC has; under the Director General,
direétofs_general of radio, television, and engineering and technical
affaips,'aﬁd-a dtreetﬁb of administration and finaneial affairs, The
supreme'organ is thé Managing Council. 1t cohéists 6f the Chairman
(noﬁz the Minister_ of Information and Culture holds the post), the
Diréatﬁb General of SNBC, the Vice-Ministers of Information and
Culture, and Finance and Economic Planning, and representatives of
telecommﬁnications, banking, culture, .art,' education, religion, and
employed people, Comprising.more than 20 npembers, the council has a
meeting every three months. The post of the Director General is vacant
at present; 1important matters are subnitted for the Minister's

approval,

SNBC has about 1,500 personﬁel in the wnole country. A post level
classification system has been adopted; staff members are divided into
18 levels, and ladborers into nine levels. Each class has an annual

fixed salary,

SNBC has loeal organizations in E1 Obeid, Atbara, Wad Medani,
Dongola, Kassala Nyala, and Juba, each of which has its respective

radio studio.

Television transmiséions of the local stations except for Atbara
and Wad Medani are operated by STC. In cities that do not have'an.SNBC
local organization, the ihfdrmatiﬁn and culture department of the local
administration is in charge of news gathering and programme production.
Some of those oitfes have full-scale studios from which two or three
recorded tapes a week are sent to Omdurman or neighboring stations for
broadeasting, '

ilo'_



For four of the proaected'iransmitting'statiOns of Phase 2,

SNBC

is going to build studios and station the nécgéssary number of pEPsonnel

{a radio studio has already been completed in E1 Fasher).
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Fig., 2-2-2 SNBC Organization
Figures in the parentheses are round numbers,

For details of the Organization, see the Appendices

2-2-2 Broadcasting Programmes

As already referred to, general radio programmes are put on the
air 18 hours a day from the ten stations located.in thé Capitai
Khartoum (Soba and Arda Transmitting Stations), Sennar, Juba, Nyala, El
Obeid, Wad Madani Atbara, Kassala, and Dongola.

FM broadcasting, which was being carried out on an experimental
basis, has been discontinued because of transmitter trouble,

The percentage of broadcaéting hours is shown in the ﬁolldwing
table. The programming pays attention to news, education and culture,
religion, and entertainment. For details of programmes, see the
Appendices 8,



“Table 2-2-1, Percentage of radio broadcasting hours
R . py programme contents

Progrdmme Cétegoff o . g
News ‘ ; _ Y 11
Talk - L 8,9
Education 5 12l

programmes for Women T 1 w2
prograames for Children . Nt
Religion C R 8-5
Musie _ :1?.0
Sports _ N 6.6
Entectainment 17.8
Commercial - 2,0
Special Event 3.0

Total 100.0

Loecal breoadecasting statlons produce local pregrammés of their own.
For example, Wad Medani Station puts on the air programmes of its own
production from 5:00 to 63130, and from 16100 to 19100, They consist of
a variety of topics closely related to the region, such as education,
health and hygiene, news, volce of listeners, etc. They are beyond the
scope of the general broadcasts from the central station, and .have
received great public response.

Television broadcasts are put on the air six and a half hours a
day (13 hours and 20 minutes on Friday walch is a hbliday). The
percentage of broadcasting hours is shown in the follcwing'table. For
details of prograumes, see the Appendices 9.

In additipn to news, religious programmes, and educational
programces, imported movies are put on the air as entertainment

programmes. Local prograsmes are produced at Atbara Station and Wad
Medant Station.
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Table 2-2-2 Pércéﬁtage bf-teleyiaion_broadéasting hours
by programme contents

_*'-Pbogramme Category %
 News - | ‘ 22.8
Education S . 6.5
Programmes for Women o 2.7
. Progracmes for Children 4.3
" Religion - 9.2
Sports o 4,3
Entertainment = | 8.0
Commersial ‘ | 2.2
Total 100.0

2-2-3 Radio broadcasting facilities and network

Radio broadcasts are produced in SNBC Omdurman. Loecal

broadcasting stations produce local programmes at their studios.

The production and centinuity facilities of SNBC Omdurman are as

follows.
Small production studio ]
Large production studio 5

Continuity studio

The floor layout is shown in Fig. 2-2-3,
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— . 0.
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o Ll e | [ ]
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| ©

STUDIO 3

’STUDIO 4

Fig. 2-2-3 Floor layout of SNBC Omdurman

The large studios are not used now because of the overage
equipment, except Studio A.

The local stations of Juba; Wad Medani, Kassala, E1 Obeid, Atbara,

Dongola, and Nyala each have one small studio and one aontrol room.
The control room is equipped with an audio console, tape recorders, and
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monitof speékers; Recbrding;.editing, and sending of programmes can be

carried out there.

In El Fasher, the regional information -and culture department has
a radio studio. 15 to 30 minute -radio programmes of local news,
'agriculture, speoial events, and so on are produced there three times a
-week. " They are sent to the Nyala Station and put on . the aip during
ioeal broadeasting hOurs. Rad1o wave from Nyala, however, are too wWeak

to be rgcéi?ed in Et Fasher.

The nationwide radlo broadcasbing network is shown in Table 2-2-3,
In the metropolitan area, general programmes are - transmitted Crom Soba
and  Arda Station sharing the broadcasting hours. according to the
transmisslon schedule, vecause of the overage equipment and spare parts
shortage. Sennar Transmitting Station is equipped with two 750 kW
transmi;ters ‘made by Tesla of Czechoslovakia., But one is out of order,
éﬁd broadcasting'ié carrlied out with reduced power, on account of the

parts shortage and insufficient electric power,
Population coverage is 50% at present,

Soba Thansmitbing Station was equipped with two 100 kW shortwave
transmitters; they are not being used on aceount of old age, but the

anténna tower is left.

SNBC considers it efficlient to use shortwave, thoﬂgh it is perhaps
disadvantagecus ‘in quality and loeal . service, in order to extend
broadeasting services to the rewmote areas of Sudan left unserved bf the
medium wave radio network. From this point of view, the Goverhmeht of
Sudan plans to bulld a shortwave transmitting station in the near

futur'eo -

The Government glives the flrst priority to extending its
broadecasting service to the South and the West 6r Sudan, and second
priority to extending service to Sudanese people living in the gulf
countries, neighboring countiries and Europe,
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.. Table 2-2-3 Radi¢ broadeasting facilitles of SNBC

: _ : - 6utpﬁt power. (kW) Remarks
Station Frequency (kHz) . . b o T
o ' ' . ~ (Nominal) - (Manufacturer)
- Soba - 576 . | 100 ' Harris
o o 963 . w00 'Harriéydates
Arda 765 | 50 : :Hérfis
- 567 50 | Marcont
Senner 1296 : %0 TeSia_'u_
Juba . 693 o 100 “Haéhis ;
Nyara : - 540 _ 25 _ .Tésla_‘
Atbara _ 783 ' 5 NEC
Wad Medani 873 5 REC
Kassala 666 5 NEC
El Obeid 639 5 NEG
Dongola 819 5 NEC

Nationwide broadeasting prograﬁmes are transmithed from SNBC
Omdurman to each stabtion through the microwave networks and domestic
satellite networks (SUDOSAT) of STC,

Fig. 2-2-4 shows nationwide radio networks,
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Fig. 2-2-Y4 Nationwlde radio networks of SNBC

2-2-4 Budget and Operational Expenses of SNBC

Radio - and televisfon fees are not charged in Sudan.  An SNBC
.bud,get is entirely defrayed out of the na'tional treasury, The budget'
year begins on July 1 and ends on June 30 of the next year. The
corporation makes a budget and submits it to the Ministry of Finance
and Eeonomie Planning for approval. '

The total budget for the 87/88 budget year is ES32 million, of
vhich ES8,8 millien is for vages, kS2.85 million is for radic progranms:
production, BSU4,2 million is for television programme production, kS3
million 1s for. englneering and technieal affairs and ES12 million is
for ranning of the'STC networks and transmitting.



Expenses . for programnmes - of local radio broadéasting amount _to

about LS0.2 million for each station.

‘and  technical affairs_ includes

The bS3 million for éngingering
and general -and

expenses 'fbr spare -barts, electric - power, fuel,
administﬁative"éxpenses for = the radio stations, ~the television

stations, and the lécal radio stations..
2-2-5 Recruitment and training of personnel

Sudan has the; 6-3-3 edueational‘ sy§tem,  anﬁi'cbyleges and
universities for higher eéducation. A variety of vocational schools_are

also established.

SNBC technical staff is divided into four categories as listed

below,

{1) VUniversity graduates or eguivalents
(2) Polytechnic graduates
(3) Technical institution graduates

(4) Technical operators

Each category has a Job description épeC1fied by the nature of the
post and qualification requirements; Recruitment of technical
personnel needs to comply with the Government regﬁlations. The
Employment Committee of the Government's'Civil Seréice Department is |
entrusted with the employment of persons who have graduated from a.
university or a polytechnie. In selecting applicants for such
recruitment, representatives of SNBC take part.  SNBC can employ
personnel mentioned in (3) and (B) above within its disecretion.

Personnel training is normally carried out' through 0JT. Training
in domestic and foreign training institutions is arranged and conduoted
by the Civil Service Deparitment of the Government; such training
includes training under technical cooperation,

'SNBC plans to give training- with cooperation from the
Telecommunications Training Center of STC, and the Mass Media Training
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Center. = The 1atter is a training 1nstitution established with the

cooperation of Germany for broadeasting. programme staff

Overseas training of SNBC technioal personnel has been conduoted
in Japan, West Germany, Egypt, hngland, Holland the U.S., ete, Eleven
persons have received _technical training at “JICA- for radio and
television broadcaétingfsince_1966, Nine obher persons have received
JICA téaining ot progracming and administration.

. .As”fér'the brbadcésting stations constructéd under Phase 1, two or
_three engineers were appointed ‘for the operation ‘6f the studio and
transmitter in ea¢h station upon their eompletion. Under them, four to
”'eighb operators were attached respeebively according to the scale of
programme production.

Key'persona éppointéd to the new stations consisted of qualified
engineers who had gained sufficient knowledge and experience at the
SHEC Headquarters and the transmitting station. For the stations to be
built under Phase 2, key persons have already been secured at the SNBC

Headquarters, with a similay personnel plan.

As for personnel expenses such as wages, SNBC asks the Ministey of
Finance and Economic Planning for necessary posts and an appropriation

for them, with budget requests for the new project.
2-2-6 Results and Benefils of the Stations bullt under Phase 1
($) Results

Under Phase 1, five 5 kW medium wave radio transmitting stations
were built and started operation in E1 Obeid, Atbara, Wad Medanti,
Dongola, and Kassala in the énd of February 1986,

These statlons produce and transmit their own loeal programmes, as
well as programmes on the natlonwide network from Omdurman .

Operation and maintenance are carried out by qualified persons who
have experience in working for the SNBC Headquarters, Daily
maintenance is oarpied out ‘in aceordance with data and manuals pr0v1ded



by the manufacturer of the . equipment. Equipment of the stations is

maintained in good conditions,

The mainiehance system 1s 1like this; ﬁeaSy--troubleshpoting is
carried out by the job-site staffj equipment which has become out of
order to  the extent that trdubléshdoting'requires advanced teqhﬁiques
and additiopal ﬁéésurihg'in3€ruments is sent to the ﬁainténénce-centér

of the SNBC Headgquarters for repair.

Once there was some trouble at Wad Medani Station. - Treatment on
the jobesite'and ¢learing up of the cause through repairs of faulty

cireuit modules in the maintenance center were adeguate.

The maintenance center is set up temporarily in a radio studio of
Omdurman with two engineers. 1Tt takes custody of spare parts, and can

conduct performance tests of circuit modules,

SNBC plans to build a new structure for the maintenance center in
the radib studio site. The budget for the construction (L3450
thousénd) has been approved. Designing has been started by engineers
of the Ministry of Construction. Construction work is to be shortly
started. SNBC is also planning to reinforee the maintenance center in

both personnel and equipment.
(2) Benerits

The five stations built under Phase ¥ have widened the service
area of SNBC's radio broadecasting. Population coverage has been raised
from 38% to 50f. It may be concluded that the Project has been of much
benefif to Sudan because of the reasons listed below,

1) The construction of the stations have made it possible. for people
to receive stable and high-quality brOadeasting in the regions .
unserved by radio broadeasting and, as a result, communication of
information through radio programmes of their own region has been
much facilitated,

2) Local broadeasting  produced by each station has greatly
contributed to the improvement of the Mving and educational



3)

sbandard of'the commﬁnity'through a Vapiety of progranmes closely
reiatéd Lo 'ﬁhé ‘region, such . as news, - education, health and
hygiehe, 'égrioulture fénd stock-farming and entertainment, This
benefit would 'never be expécted from the general programmes
produced by ‘the  céntral station.  Public response including
letters From audience shows such broadecasting has been widely
appreciated by_thé people of the community.

Some - letters from ‘audience sent to those stations are shown in

Appendices 10.

The number of radios is estimatéd at about Y4 million in the whole
country. It is also estimated that most households have a radio
even in the rural regions. This fact indicates the construction

of the new stations give a direet benafil to the people,

Expansion Projsct for Broadecasting Service and Contents

- of the Request

SNBC has greatly contributed to the culture and education of Sudan

through broadecasting media, since it started broadeasting in 1940,

Limited broadecasting facilitie55 however, prevent it from expanding its '

service area throughout the country, especially in radio broadcasting.

In order to 1improve the present situation ahd to Set up a . true

nationwide radio broadcasting network, SNBC has worked out a four year

plan as mentioned below.

First year plan {(Phase 1)
Construction of five 5 kW medium-wave radio transmitting
stations

Second year plan (Phase 2} .
Construction of five 10 kW medium-wave radio transmitting
stations

Third year plan (Phase 3)
Construction of a 300 kW shortwave transmitting station

Fourth yvear plan (Phase 1Y) |
Rehabilitation of studio facilities and expansion of rural
medium wave transmifting stations
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" 'As for the 'PhaSe 1 the Jaban'ése: ‘Goverament extended grant aid in-
1984 to construet five 5 KW medlum Wave transmitting stations }n five

cities. The construeblon work uas completed in February 1986._

In order to expand further radio b_roadcé'sbi_hg service in the rural
areas, the Goveﬁhﬁent_ofrsddan_has:requésted another: grant aid from

Japan for Phase 2 of the abOVe-méntibned Fogr Year Plan;.
The contents of the request are as follows.
(1) Object and scale of the Project

In cohneetion .with Phase 1, further construction work: on radio
transmitting statlons is most desirable when consxdering the merit of

the continuous operatlon of the previous similar construction work.

Based on the vresults of feasibility and cost effectiveness
surveys, the following rural oities will be the most promising
locations for the effective improvement of radio broadcastlng service

in this country,
Port Sudan, Ed Démazine, El Fasher, Wadi Halfa and Kosti.

The power output of each transmitting station will be 10 kW in
consideration of common use of spare parts with the facilities of Phase
1.

The composition of each station will also be the same as the
stations at the five 'previous locations, which are composed of g
prefabricated system and a vertical tower antenna of a quarter
waveléngth in height,

(2) Effect of the Projeat

When Phase 2 is materialized, the radio broadcasting service of

SNBC will be further improved in population coverage as well as in
sound quality.
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Most of the majoﬁncities iﬁ.ﬁhe rural area will be covered by this

‘Phase 2.
(3) Particulars of faclilities

(a) 10 kW_tﬁansmittér
(b):.Prqgréﬁma input equipment
(e} Control equipment for transmitting system
(d)i'Remote control and Supervision éqﬁipment
(e) ST link for brogramme'tbansmissiOn
(£) Power supply system
{g) Engine genérator system
(n) Shelter for transmitter and engine generator
{1) Air conditioning equipmént
{J) Antenna systeh

-
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CHAPTER 3  CONTENTS OF THE PROJECT
3—1';Objeétivé'éf‘thé:Projeet

The 60vernment of’ the Republie of the Sudan intends to promote the
. more actlive 'use 'of radio broadcasting to accelerate regional
:fdevelopment and 1mprovement of the people's 1iving standard which are
vasie for Lhe growth of the country.‘ Consequently_it set up a Four
Year Plan ror éipénding i{ts medium and shortwave radio broadeasting
'netWOPks and improving the broadoastlng facilities. Under Phase 1,
construction work Was carried out with grant aid from Japan, five radio
broadcasting stations were completed 1n February, 1986, and they are
operating satisfactorily.

 However, about a half of the inhabitants of this vast country
cannot yet enjoy domestic radio broadeasting, The objective of the
presént plan, as Phase 2, is to establish radio broadeasting networks
that seérve four main cities and their surrounding areas which are now

recelving poor radio service.

3-2 Examination of the Contents of the Request
3-2-1 Effects and Necessity of the Radio Broadeasting

: Brdadcasting‘is the means of mass media that transmits visual and
aural = information through raddo waves and " has the Speeial'
characteristic that it ean transmit various information immediately and
: simultaneously to the general public scattered over a wide area, Its
soeial influence 1s immeasurably large compared with that of the
brinted media 1like newspapers and magazineS; Above all, radio
broadoésting'is an economically superior form of mass media due to the
convenience and cheapness of radlo sets. It is the most important form
of mass media in a country like Sudan whére the infrastructure secétors
such as ‘transportation and teleCOmmunieétiOns are not adequately
devéloped and the literaay rate 1s low.

Further, Sudan is a multiracial country. Various regions in the
vast country differ greatly in geography, climate, industry and living
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“eavironment with life—styles_aiso varying by regions.

In Sudan, at present, various radio programmes are broadcast ovér
the nationwide networks from SNBC Omdurman. The programmés contain
newscasts and topies ralated to reiigion, education, ulture,_health,

san1tation, sports and music, and contribute greatly to the deVBIOpment

~and unirlcation of the country as Well as social and econcmie progress
and 1mprovement of the people's living standard. At the same time,_ 
lgeal radio broadcasts provide prOgrammes useful to bhe daily lives of
regional inhabitants  and contribute to .. ~diffusion  of 'social
information closely related to each region;j the provision of industrial
information on agrieulture and cattle breeding, educatiOn inoluding'
schooling, adult education and teacher training; knowledge of:‘health '
and sanitation for. mothers énd children; and notice “of préveﬁtive

inoculations. K11 these programmes have a great. influence on the

poople.

At present, the rate of population coverage by SNBC's broadcasting
service is 50%. The remaining inhabitants of the country live in areas
where they can barely receive programmés through weak radic waves and
Wwith much interference or cannot receive any broadcaslts at all.
Besides; most of the people enjoy information ~and entertainment
programnes coming in on the strong radio waves from neighboring
countries. Radio sets are widely popularized in Sudan and are
estimated bo amount to about % million sets {a little more than 1 set
per household on an average}. Radlo sets are also common even in areas
that SNBC radio waves cannot peach and almost all families in these
areas have a radio set, and this fact manifests the strong desires of

the people for radio broadcasting service,

At the proposed sites surveyed this time, both loéal officlals and
people have great hopes on the realization of their respedtive radlao

breadeasting stations,
Therefore, the provision of four radio stations under Phase 2 is

inqispensable to further the effective use of radio broadeasting in
Sudan.

. %



' 3«2-2"Propbsed Sites for Transmitting Stations

_ In four cities, Port Sudan, Wadi Halra, El Fasher and Kosti which
are: the locations requested from ‘the v1ewpoint of - maximizing the
effeots of expanded radio broadcasting networks, an examination was
dOne concerning the estimated populabzon within the eoverage area of
the proposed stations, the condition regarding receiving domestic radio
.broadcasts, and the general situation of the ¢ities. The examination
' found - that favorable effeots can be expeoted by loecating transmitting
.atations in these eities and no obstruetions were recognized to placing
of. the stations. Based on this, these cities were - Judged to be
'“suitable as pr0posed sites for iocating the stations. 'Howeﬁer,'Ed
Damazin, a oity whioh was included in the initial survey programme, was
exeluded by agreement between the governments of the Sudan and Japan
because public peace is not maintained in the eity.

The general condition of the cities is described in the following,
and outlines of the comparison between the Proposed Sites are shown in
Table 3-2- 1 +

{1) Port Sudan

Port Sudan facing the Red Sea is the largest port town in Sudan
and is an important center of transportation linked by roads, railways
and air liners to Khartoum, the capital ecity. It is also a large

commereial center.

Port Sudan is a remote city at a distance of about 650 kilometers
in a straight line from the capital city. Since such remoteness makes
it impossible to receive domesti¢c radio broadcasts, both local
officials and people have placed great hopes on the plan. |

No probiems seem to be posed by econditions at the proposed site

regarding the construotion of a transmitting station, power supply to .

the station, relay oircuits for nationwide broadcasting programmes sent
”From SNBC Omdurman, the construction of radio link ecircuits between the
studio and transmitting station, nor by the operation of these
facilities after conpletion,

Construotion materials are transported by trucks over a distance
of less than 10 ke from Port Sudan without any need to improve access

roads,



(2) Wadi Halfa

Hadi Halra is a eity situated at the extreme north end of the

'coﬁntry and borders on Egypt. Packet boats navlgating h) and FrOm N

Egypt through Asuan High Dam and the National Railways terminate in
this eity. which provides the gateway to Bgypt. Also, the oity is on
the route of the trade with Egypt in c¢amels, sheep and cattle and 1is

the distfibution‘eénter of cattle and cereals.

Albhough a part_of the inhabitants moved to the Egyptian ‘side of‘
the border when the central part of Wadi Halfa was inundated by the
construction of Aswan Hzgh Dam, it is said that about 500 th0usand
Sudanese still remazn in the vicinity of the border. . Wadi Halfa, Hhieh
was ofice the seeond largest city in Sudan has been - ranked as an
important area for development in order to rehabilitate ‘the clty. At
present, a large-scale fishery project has already completed, and some
pr03e0t3 in various f1elds such as port facilities, electrification and
agricultuve at five different areas in the vicinity are on-going or

under planning,

‘Wadi Halfa is about 700 ke away to the north of the capital city
and cannot receive domestic radio broadeasts. Both local officials and
people have placed great hopes on the radio expansion plan to further

such restoration.

The 1local power plant is oclosed due to 1its superannuated
facilities. A 2 MW power station being constructed with the aid of
West Germany 1s scheduled to start service in October, 1989,

Since the proposed site for oonstructing the transmitting station
is near to the eity center, a building for a studio is constructed in a
corner of the site at the eXpense of the Sudanese side,

No problem will be posed by conditions at the site of the
transmitting station or the composition of relay circuits for

 nationwide broadeasting programmes,

The tranSportation of construetion and other materials uses the
National Railways from Port Sudan to Hadi Halfa.

g



(3) El Fasher.

R ‘Fasher, the Gcapital city of Darfur Region (of which the
population 13 about 3.1 miliibn), is near. the mountain Jdistrict.
Varicus Fruits and__vegetables ineluding oranges and apples are
_culbivated theré and it is the center  of agrieulture and cattle

| raising.

The inhabitants of this region live a unique 14 fe style due to the
natural features there which differ from those in other regions. The
'city is ‘the eenter of reglonal deveIOpment for promoting ecattle

.breeding and agriculture.

The Local Administration Information and Culture Department has a
studio for prddueing radio programmes and it currently produces news
and information prograrmes. However, since theré is no transmitting
' statioen, these tape-recorded programmes are sent to the Nyala radio
station in the southern part of the Region or to the SNBC Omdurman
Station for broadeasting but the state of feception is not good.
Therefore, both local officials and people have placed their great
hopes on the ¢construction of a transmitting station,

No problem related to construetion work seems to be posed by‘
conditions at the proposed aite of the transmitting station, the power
supply to the station, relay circuits for nationwide broadcasting_
programmes sent from SNBC Omdurman Station or radio link eircuits
between the studio and the station. Also, no preblem will be raised by
the malntenance and operation of the station after completion.

Construction materfals are transported by the National Railways
fron Port Sudan to Nyala from which trucks are used to carry them to
the construction site over a distance of about 200 km. ° The
transpbrtabion of these materials should avoid the rainy season {(from
mid-May to wid-Ootober) since the traffie may be disturbed by rainfail.

(4) Kosti

Kosti, whie¢h s near Gezira, is noted for its irrigation
cultivation, embraces broad fertile farmlands bordering the White Nile,
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- has FloUbishing -éghiéﬁlture'_and"cattié"b?eéding,_ and is densely
pépulated. It is an importanb focus of transportation which has the
| tersinals of the National Railways and national. trunk roads connecting
' Khartoum and Port Sudan with ‘the prineipal oities - in Kordofan and -
Darfur States and of steamboats navigating the Wnite Nile. Radio
broadcasting is expeeted to promote agriculture and cattle breeding.

No problem related to construct1on work ‘are expeeted ‘due - to
' conditions at the proposed site of the transmitting station, the power
Supply to the stat1on, relay oircuits for nationwide broadoastlng
programmnes sent from SNBC Omdurman or radio link circuits between the
“studio and the ‘station. ~Also, no- problem is expected with the
operation of the sbation after its” oompletlon.

Construction and ‘other materials are transported by trucks from
Port Sudan.to Kosti {over paved roads of about 1,300 ka).

3-2-3 Frequencies and Power used by the Transmitting Stations

Radio waves of the medium wave band used for radio broadeasting
propagate over a great distance and may, particularly during night,
cause radio interference to radio broadeasting in neighboring countries
or conversely, they may be interferred with by foreign broadcasting

statIOns.

Although radio waves are in general an effective means of
telecommunication ineluding radio broadeasting, their disdrderly use
will make it impossible to receive radio broadcasts or transﬁit_
telecommunication of good quality due to the radio interference caused
by the said characteristic, that is, their ability to propagate over a
wide range. '

The  frequencies and transnitting power for medium wave
broadeasting stétions aré decided by the international convention
adopted by the World Administrative Radio Conferencés on Long Wave and
Medium Wave Broadeasting held by the International Telecommunication
Union(IT¥) in 1974 and 1975,
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The frequeneies by oit1es alloeated to Sudan are shown in the
Abpendlces ., ror Kosti which has been allocated - 1602 kHz (1 kW),
since use of 10 kw can possibly eause radlio lnterferenee to neighboring
stations in the future, the necessary procedure is being taken Hith the
competent authoritles for the use of 891 xHz whlch has been allocated

to the neighboring eity, Babanusa.

The field strength survey made - in each city did not find any
strong . radio 1nterference and these frequenoies vere : Judged to be

usable.

In deeldmg transmitting power, a' . corﬁf)rehénsive examinétior{ was
done on various problems suoh as COndltionS of the locations in each
city, the spread of the population in these cities and their outskirts,
the relationshlp between construction expenses and population coverage
for each station, and operation and maintenancé of the“ facilities.
Based on the examinatibn as.given below, the use of 10 kW was judged to

be suitable,

{1) Conditicns of the locations in each <¢ity and the spread of the
population

The five stations Qonstructed: under Phase 1. ars located
co&pévatively near the capltal, Khartoum with a distance of about
320 ¥m on the average. But the three proposed sites, Port Sudan, Wadi
Halfa and El Fasher are located far frowm Khartoum_uith a distance of
635 ka oh the average, and people in these project areas do not have
acceas to theilr country's domestlie radio service, _in each area, 61% of
the population lives in the outskirt of the .eity, and in addition,
nomads account for 16% of the population, on the average. The
population is spread over a wide area to the extent of 100 km to 150 km -
from the eity, Therefore, the Phase 2 stations will. require
considerably higher transmitbting power over 10 kW, to obtain wider
coverage., {The coveragé'aréa is esbimafed to be about 140 km in radius
under the conditions that the frequency 1is 819 kHz on the average for
the four proposed stations, transmitiing power is 10 kW and the
permissible S/N is 30 dB.) '
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Kosbi, loeated about 265 ko' from Khartoum,_is an active city in
agriculture, cattle breeding and industry and the outskirt around the
oity are densly populated. The p0pulation is uniformly distributed
'over a wide area to the extent of more than 100 km from Kosti City. It
Hlll be necessary to cover such a wide area with hlgher transmitting

power.

| From above considerations, = the Phase 2 stations will require a
‘higher transmitting power thah Lhose of the Phase } stations.

3 (2)_.Operabilipy and Maintainability of the Faecilities

_ : Generélly speaking, transmitters of more than 10 kW in output
pOWer adopt the eleotron tube type, Transmitters of this type have a
disadvantage in that their reliabillty is low compared with that of the
full solid-state type, tubes need to be replaced and replenished and
power 00nsunp£ion inérgases due to low overall effieiency. Also, common
use of spare 'parts aqd similarity of wmaintenance and operation are
unattainable ﬁetweeﬁlfacilities using the tube type and those installed

under Phase 1;

The present situation in Sudan will not permit regular
replenishment of the transmitting tubes, Also, the increase .of
opebational expenses - including electric power charges will be
undesirable, Therefore, transmitters with an output over 10 kW will bé
inadequate for the Prbjeet. |

Summarizing the above-mentioned reasons, it is desirable to use
higher'transmiﬁting_power'tp obtain wider coverage. From thé viewpoint;
of the technical and economic aspects, however, it is judged to be mnost
practical to usé 10 kW transmitting power which can cover the main part
of the target areas at each proposed location.

Fig 3-2-1 shows the areas covered by the existing transmitting

stations and those prOposed for 10 kW transmitting stations under Phase
2,
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3.2-0  Studio Facilities

In the studio of each station, facilities for producing local
programes ~and  for ~eontrol and suitching between the natiOnwide
programmes from SNBC Omdurman and the loeal pmgrames are provided

The local pmgrammes produced by each stabion will amount to about.
3 hours every day and mainly 00nsist of‘ news and inf‘or'mation progranmes
: olosely related t.o daily 1life in éach region.

Theé studio is compOsed ot‘ onie  small studio ‘room-and one control
room . and these buildings will be provided at, the expense ‘of  the

Sudanese side._

Faci'litiezis_ in th_isproject include an audic mixing equipment, tape
recorders, and other related equipment for producing and sending out

programmes to the transmitter.



3-3 Outline of the Plan
3-3-1 Funetioh and Scale

With the objeot of exPanding radio networks énd providing
nationwide programmes as well as local pPOgvammes closely related to
each region, 10 k¥ medium wWave radlo transmibbing stations are to be
eonstructed in Port Sudan, Wadi Halra, Bl Fasher and Kosti, Along with
this, each station will be provided a studio with an’ attached control
room using the studio building arranged by the Sudan side, to produce
local programmes. The studio contains a “control and swibchiﬁg facility
for broadcasting the nationwide programmes velayed from SNBC Omdurman

and the local programmes produced by each station.

Broadeasting hours are 18 hours a day of which about 3 hours are

to be assigned to local radio programmes,
3-3-2 Organization and Management

A standard local radio station organization is shown in Figure 3-
3"'-

[ Production of programmes
t—f Announcer

: -—— Staff in ch

birector — | charge of transmitter and studio
equipnent

- Operator (production and transmission control of

programmes)

-~ Servant (driver and guard)
Pig. 3-3-% Standard Organization of Loecal Radio Station
The station is managed under the general control of ita direator
in accordance with the basic policy, established by SNBC Headquarters,

for the production of prograriies, broadeasting, and operation and
maintenance of the faeilitias,

In producing local news programmes, cooperabion to some extent is



obtgined

Culture. .

from local agencles of the Ministry ' of Information and

3-3-3 Programie Pian

Broadéasting hours are 18 hours every day, of which about 3 hours

are scheduled to broadeast local programmes.

Programmes intended for local broadcasting are those closely

rélated to each region as ‘listed in the following.

(1)

(2)

(3)

(#)

(5)

(6)

N

'Campaign programies by local government

Diffusion énd"aﬁnouncement of local government policies,
daily activities and'_events, and communication of other

adninlstrative information,
Emergency broadeasting for disaster

Urgent notification or information to ensure the public

safety in case of accidents or disasters,
Local news

Offering of daily information or news closely related to the

local people, and sportscasting by relay,

Agricultural and cattle breeding programmes

"Timely guidance adapted to the actual conditions in each

reglon including diffusion of knowledge to improve the
productivity of agriculture and ecattle breeding.'

Scoial educakional programmes

Improvement of living standards, in particular, propagation
of hygienic knowledge, and general and sooial knoﬁledge for
nomadie people having no settlements.

School educational programmes
Guidance for school children, students and teachers.
Programmes for housewives

Offering information related to dafly 1lire acéording to the
actual c¢onditions in each region,

_-'3, —



(8) Cnildren's programmes -
Cultivating of children's séntiments and Foétering of their'
intellectual interest. | |

{9) Music programes

(10) Audience participation programmnes
3-3-4 Staff Plan

{1) Staff Plan

The size of the staff to’ Operate. the radio station. to be
constructed 1In each local c¢ity may JQiffer according to the news
gathering ‘system and volume of. local programmes' to be produced)
h0wever; it is equal to that of the stations completed under Phase 1.

Required staff members number about 31 and they are recruited by
the relocation of SNBC staff members, transfer from the local agency of
the Ministry of Information and Culture and employment from among the
public. However, the required key members have been securéd already,

The composition of staff is shown in Table 3-3-1.

Table 3-3-1 Composition of Staff of Local Station

Classifiecation Number of staff
Director _ 1
Programme-production staff 10
Announcer _ 2
Technical staff _ 13

" {Studio & Transmitter) '
Servant and diriver 5
31

In addition to the above members, about two engineers are required
to strengthen the maintenance center, These enginears take charge of
maintaining the functioning of ths equipmént of the transmitting
station and studio to be constructed. They inspect the operational



“eondition of eaeh piece 6f_equipment'ab6ub onée a year as well as take
‘chérge of repairing any failed modules and administering spare modules.

In ‘order to carry out the smooth opération and maintenance of the
four stations, OJT of the required ~staff including the maintenance
staff is conducted at the time of the construction work at each site.

3-3-5 'Opeﬁational Sxpenses of the Facilities

Operational éxpénses of each broadeasting station are roughly
cléSsified 1ntd programme production cost, facilities maintenance and
ﬁanagement cost, charges for leasing programme links, power cost and

personnél expenses.

“Theé operational'expenées of SNBC are paid from the national budget
and the charges for leasing programme circuits are paid in .a lump sum
to STC. Expenses for other items are distributed to each station from
SNBC Headquarters,

The total budget of SNBC for the 87/88 budget year is ES32

million.

For the new stations to be constructed under Phase 2, annual

operational expenses for each station are estimated as follows:

LS

Programme production . : 20,000
Facilities maintenance and

‘management 50,000 -
Power cost 110,000
Personnel expenses _ 90,000
Others 20,000

Total | 470,000



3-3-6 'Exaﬁinatién of Location

tlon is generally composed of ‘a transmitting :
The

A broadcasting sta
station and a studio where broadeasting programmes are produced.

transmitting station and. the studic are linked with a wireless or wire"

eircuit to convey broadeasting programmes.

Desirable  conditions of the location- for a _studio_ are that the
site be situated in the central -part of a city convenient for

transportation and communication in order to gabheﬁ news and secure

perforaers,

A transmitbing station requires a flat site of about 300 m x 300 m
in area since the tbénsmitting antenna mast.which'is about 100 meﬁers
high must be erected and the radial earth of about_$30 meters in radius
must be laid. _M@keoﬁer, the site must not pose any problem related to
its foundation and soil and there must not be any fear of inundation
during the_rainy-seéson. Conditions of areas around the site are that
locational relation bet#een the site and any airport does not conflict
with the ICAO regulations; that recéption of power and construction of
an aCcess road are easy; and that a 1link cireult between the

transmitting station and the studio can be éasily constructed,

In each of the four cities covered by the present Phase 2, a
building or site for the studlo has been secured in.the centralzpart of
the ¢ity. For the transmitting station sufficient area has also been
secured and the conditions of the surrounding area are nearly
satisfactory. Thus the implementation of the Project is judged to be
appropriate,

3-3-7 Outline of Facilities and Equipment
The  overall block diagram of the broadcasting system is shown in

Figure 5-4-1 and the outline of the prineipal facilities and equipment
of each broadcasting station is shown in Table 3-3-2,

— 40.-_



Table 3- 3 2 Outline of Prinoipal Facilities and Equipment
of Each Brbadcasting Station

_ Pfinoipal Facilities and Equipment | Qty 'Remarks
. Transmitbing station
(1) 1ransmitter ,‘ - 1_set
' 10 kH sev with atandby
j (2) Link elrcuit betﬂeen
" studio to transmitting station 1 set
UHF MHz band wiréless or wire circuit In Wadi Halfa to
' use wire circuit
{3) 'Air conditloner 1 set
{4) Power distribution facility i set
(5) Intercom system 1 set
' Between studio and transmitting
~ station '
€6) Transmitter shelter 1 set
To accoémmodate broadoésting
equipment
'(7)_Tran3mitbing antenna 1 set
Cylindrical mast of guyed type,
about 100 m in height
Radfal earth of about 130 m in radius
(8) Engine generator 1 set
Diesel engine generator
90 kVA 115 V 3 &
{9) Fuel tank _ 1 set
About 8,000 liter ¢apacity
(10) Engine shelter i set
 To accommodate generator
About 2.5m % 6m x 2.6m = 39m3 in volume
(11) Measuring equipment 1 set

B




2. Studio
(15_Aud16~miiing equipment 1 set
8 1nbut, 3 output. |
(2) Programme production and _ 1 set
_transmission control equipment
Tape recorder : _2 sets
Mierophone 3
‘Monitor system _ 1 set
Intercom system 1 set
Signal changeover panel 1 set
(3) Studio to transmitting station link 1 set
eircuit ' '
UHF MHz band wireless or ¥ire c¢ircuit

Transmitter and receiver
{4) Remote control and monitor system 1 set
(5) Intercom system 1 set
(6) Power facilities 1 set

{(7) Monitor reéeiver 1 set

3., Maintenance center

Spare modules, spare paris 1 set

Measuring equipment 1 set

3-% Technical Cooperation

- SNBC has been aehieviﬁg positive results for many years and has
extensive experience in radio broadeasting starting in 19&0. It has
shown an excellent record &n operating the broadcasting stations
constructed under Phasé i In recent years, Staff required for the
present phase will be qualified persons having experience in each task
and who have been assigned to SNBC Headquarters and the transmitting



station as nuecleus staff, Also, thorough f:.eld training of stat‘i‘
members will be conduoted ecmcerning the operat,ion and maintenance of
equipment uhen these are 1nstalled in the eourse of the construetion
work undez" the present phase.- Therefore, the operatlon of f‘acihties
and equipment af‘t.er completion is e}Epected not to cause any problem.

However, the operation of a radio station requires knowledge and
__.'abilities of a hig,h degree  in eaoh speoiahzed field. 1In particular',
: the rapidly progressing area of broadcasting technique demands
'continuous 1mprovement in knowledge and abilities. '

Japan has aecepted many tr‘ainees t‘rom Sudan to train in various
"f‘ields such ‘as administration, programie production and broadcasting
engineering including seminars for executives.' SNBC eagerly hopes %o
have its staff members trained in Japan concerning the radio
engineering and the p'r'oducl;ibn of programmes for the future,
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" CHAPTER 4  OUTLINES OF THE PROPOSED SITES
" This chapter deséribes = outllaeés of the proposed sites for
: ¢ohs£ructlng radlé transmitbihg stations under the Project.

4-1 tLocations of the Proposed Sites

Table H-1-1 shows the latitude, longitude and altitude of the

proposed sites.

‘Table #-1-1 Location of Proposed Sites

Name of ‘ Latitude Longitude
Altitude
station (North) {east)
Port Sudan 199397 45m 37%10' 08" 28 m
Wadi Halfa 21%grg5n - 31%s5023 188 m
EL Fasher 13%371 36" 25%23107" 753 m
Kosti 13%7 30" 32°367 1% T

4.2 Natural Conditions

In Sudan, the northern half of the country is a semi-desert zone
which is very dry throughout the year. Rainfall gradually increases
from the northern to the southern region continuing to the rain forest

area.
Fig. 4-2-1, Fig., H4-2-2 and Fig. 4-2-3 show the distribution of
mean annual rainfall, mean rainfall by month and mean maximum.

temperature by month, respectively.

Wadi Halfa which is the most northerly situated of the four elties
surveyed this time has almost no rainfall,

The rainy season is from May to October in Kosti and Bl Shafer and



" from Qotober to December in Port Sudan.

fhe highest temperaturas oceur-beﬁween Méy‘aﬁd September in Wadi
Halfa énd Port Sudan and betﬁeeh Hay and June in Kosti and El Fasheh,
with the monthly average being-pver'ﬁboc. 'fhe lowest temperatures are
- recorded 1in -December .and January. They wera 2°C in_ Wadi Halfa and
0.7° in Bl Fasher. Thel'diffeﬁéﬁce‘”iﬂ' tembebature’zdﬁring"the”'qay

sometimes amounts to as much as 30°C;

Haboob ocours frequently between May and July and s6 much sand -

dust enters buildings as to pile up in them.

The highest wind velooity among the four ¢ities, is ékperienéed‘in

Port Sudan and the recora'velocity in the'past'ten'years was 43,3 a/s.’
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Fig. N-2-1 Distribution of Mean Annual Rainfall
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B-3 Soil

o Black _ cﬁtton' 'éﬁils disﬁributed" ffdm the central to  the
southéasterﬁ” area 'of .SUGan oontain elayey . mineral composed of
'montméﬁilloniﬁe. This clayey mineral causes remarkable swelling with a
-change in 1ts Hater content, The thickness of this 1ayer is said to be
"1 to 2 meters on an average and thls necessxtates determining the depth

of foundabiOn strqotures 50 as to penetrate such a layer.

_ 'Dubiﬁg this SGr#éy, ‘test pitting was conducted at the proposed

‘ site of - each transmitting station. A%t the same time, Khartoum
.University was requested to earry out a boring test at Kosti where the
existence of black;cotton.soils_is greatly suspected.

According to:the‘reSults of these tests, a soil layer like black
cobton so0il was found in the Kosti site,

"To determine a depth .of the foundatiOn, careful inspection should
be made_for'écnfirmatioh of the black cotton soil layer, so that the
bottom of the excavation cones below the layer.

Results of the boring test are shown in Appendices 6. Soil
bearing capacity (long-term) at each proposed site is shown in Table 4-

3-1.

Table U-3-1 Soil Bearing Capacity at each proposed site

Proposed Site Soil Bearing Capacity
(long-term)
{Bt/m?)
Port Sudan : 10.5
h'adi Hal'f‘a 10.5
El Fasher ' 7.2
Kosti : _ 10.5




§-4 Civcumstances of Each Proposed Site

Circumstances of each proposed site are outlined -in Table H-4-t,

the details are described as below:

(N

1)

Port Sudan
Circumstances of the Site and Location of Studio

Fig. 5-U-2 shows the outline of the city of Port Sudan indiecating
the locations of the proposed site of the radio transmitting

station, studio, telephone exchange and airport.

The proposed site of the transmitting station is located about
7 ¥m to the northwest of the city center of Port Sudan and its
surroundings are almost flat desert having no obstruction to radio

wave service,

Reception of commercial power is very easy without necessitating
construction of a new high-tension power Lransmission line since

such a line (11 kV wmain trunk line) exists along the site.

'Fig. 5-%-3 shouws the site plan for the Port Sudan transmitting

station.

For the studio, two office rooms of the Local Administration
Information and Culture Department existing in the central part of
the city are to be remodelled to use as one studio room and one

control room,

Remodelling work of the studio will be completed at the &xpense of
the Sudanese side before the start of the construction work. The
contents of the remodelling work are as follouws:

Sound insulation {Sound-lock doors on the corridor side).

Fitting of sound ébsorbing materials to studio and ¢ontrol
roomns,

Otheras,
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2)

3)

Fig. 5-U-U shows the outlines of the studio and control rooms.

A'?adio 1ihk ciréuit (UHF band, STL/TSL) is provided between the
studio.énd the transmitting station for the multiplex transmission
df'broadbasting programmes -and remote'eontfbllmonitor and intercom
telephbﬁe'signals.f Transmission distance is about 6.9 km. Height
abové tﬁe groﬁhd of the transmiSsion/Peception antenna is 30 m on

. the':studib side and 20 m on the station side, which can eclear

obstructions on the wave prbpagation path.

- Fig. 5-8-5 shows the line of sight between the transnitting

station and the studio,

For the relay oircuit of nationwide broadecasting programmes, both

~the ground microwave e¢ircuit and the satellite eircuit (SUDOSAT)

can be used from Omdurman Station to the Port Sudan Telephone
Exchange. The eireuit between the telephone exchange and the
studio can be easily provided by extending the existing spare
clrcuit between the former and the stadium adjacent to the latter,

Locational relation between the airport and the transmitting
station is as shown in Fig. 5-14-2, Outline of the City of Port
Sudan, and the transmitting antenna mast of about 100 m high does
not conflict with ICAO regulations.

Soil

ficcording to the results of the test pitting done at the site to a
depth of about 2 m, the surface is covered with soft sand to a
depth of 30 cm below which sand, gravel and a hydrogenous layer
ile.

Foundation 1is designed applying the permissible soii bearing

capacity of 10.5 Bt/m2,
Natural Conditions {necluding Ciimate

The oity faces the Red Sea and is high in humidity, Rainfall is



(2)

1)

~ about 84 mm on annual -average and much rainfall comes between

Octobér'and ﬁecembgr. High temperatures are experienced in Auguét
and September and the highest is over 45°C, The greatest wind
veloclity reodfded duﬁing the'pasp ten years is 43 m/s, o

Wadi Halfa
Circumstances of the Site and Location of Studio:
Fig, 5-4-6 shows the outline of the city of Wadi Halfa, indlcating

the locations of the proposed site for the radio  transmitting

station, the telephone exchange énd'éirpoht.

The proposed site for the transmitting station is ‘lotated at
almost the center of the city along the National Railways line and
its surroundings are flat desert where no cbstruction exists to

hinder radio wave service,

‘Fig. 5-4-7 shows the site plan for the Wadi Halfa transmitting

-station,

At present, the publie power plant is not operating due to its
superannuated facilities. However, construction of a 2 MW thermal
power plant (with the aid of West Germany) has been planned and
the plant is scheduled to be in full service by October, 1989,

Since the power demand of the city is estimated at 1 MW, power
supply will cause no problem after the completion of the said

power plant,

The seetion of about 1.2 km from the power plant to the
transmitting station requires construetion of a2 new power

transmission 1line,
The studio will be completed in a corner of the transmitting

station premises at the expense of the Sudan side before the start
of the construotion work under this project.
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2)

3)

Since the'distahcé'hetWeeﬁ.the studio and the transmitting antenna

" is short, the studio building neeéds to be sufficiently shielded to
~prevent the influence of waves from its own station.

‘The studlo control room and the transmitter shelter are linked

with multipair cable (undérground) which is used for transmitting
control/monitor and inteércom telephone signals. Distance of the

circuit buried underground is about 150 m.

For'the_reiay ¢ircuit for nationwide broadcasting programmes, the
satellite ecircuit (SUDOSAT) is used from SNBC Omdurman Station to
the Wadi Halfa Telephone Exchange.

The section of about 2.5 km between the telephone éexchange and the
studio is provided with a new overhead wire circuit.

The locational relation between the transmitting station and the
alrport is as shown in Fig. 5-4-6, Outline of the City of WHWadi
Halfa, and thé transmitting antenna mast about 100 m high to be
erected in the station does not confliet with ICAQ regulations,

Soil
According to the test pitting to a depth of about 2 m conducted

at the site, the surface 1s covered with sand, but the s6il more
than 50 cm below the surface is so hard that it is difficult to

- éxcavate even with a pick.

Foundation 1is designed applying the permissible soil bearing
capacity of 10.5 Bt/m2.

Natural Conditions including Climate

Wadi Halfa is located at the northérnmost end of the country and

~ has very little rainfall with mean annual rainfall belng about

t mn. High temperatures oceur between'Hay and September with the
highest belng over 47°¢, During the cold season from November to
March the lowest temperature goes down to 2°C. It is hot in the



(3)

1)

daytime and the tempevature falls at night causing a great change

in temperature.
El Fasher:
Circumstances of the_Site and‘L6¢ation of Studio

Fig. 5-4-8 shows the outline of .the city of El Fasher, indieating
the locations of the proposed site for the transmltbing station,

akudio, telephone exohange and airport,

The propoéed site for the. trénsmitting station 1is located aboﬂt iy
km east of El Fasher City and its suﬁroundlngs are flat desert

where no obstruction is found to hinder radlo wave service,

Reception of 6bmmeroia1 ﬁower necessitates construction of a high-

tension transmission line for a distance of about 1.5 km.

At present, the power plant is generating approximately 1,950 kvA

which can sufficiently meet. the maximum power consumption.
Moreover, since a 750 kVA generator is scheduled to start Working

next year the power supply will cause no problen,

Fig. 5-8-9 shows the site plan for the El Fasher transmitting

station,

To wuse for the studio, a part of the existing studio building
annexed to the Local Administration Information and Culture
Department is to be bemodelled; this bullding is éiﬁuated at
almost the center of the city.

The remodelling work will be completed at the expense of the Sudan
side before the start of the construction work, the contents of
which are as follows.

Partial removal of control room and wall

~ Extension: of a sound lock room {protective wall and sound
trisulation)
Others,



2)

3

Fig. 5-4-10 shows the outline of the Ei Fasher studio.

A radio link circutt (UHF vand, STL/TSL) " is provided between the

studio and the transmitting station for the maltiplex transmission
of brcédcasting programmes and rembté coﬁtrbl/monitor-and intercon

: telephone signals, of 'which the transmisSion: distance is about
6. .9 km.i' The transmission/reception antenna wn1ch is 30 m high

‘above the ground on the studio side and 20 m' high on the station

side can eclear obstructiéns on the wave propagatlon path,

: Fig. -5-1-11- shows the line of sightj_betweén the studio and the

transmitting station.

For the relay circuit of nationwide broadeasting programmes, the
satellite circuit .(SUDOSAT) is used from SNBC Omdurman Station to

‘the El. Fasher Telephone Exchange. The section of about 1 km

between the telephone exchange and the studlo necessitates
construction of an overhead cable.

The locational relation between the  transmitting station and the
airport is as shown in Fig. 5-4-8, Outline of the City of El
Fasher, and the transmitting antenna mast about 100 m high to be
erebted on the transmitting station premises doés not conflict
with ICAQ regulations.

Soil

The test pitting to a depth of about 2 m conducted at the site

found that the soil is of uniform sand.

Foundation 1is designed applying the permissible so0il bearing
capacity of 10,5 Bt/m?, .

Natural Conditions including Climate

Mean annual rainfall is approximately 263.mm and the rainfall
predominates from July to September, Maximum temperatures come

‘between April and June and in October, being over HOOC, Due to
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the high altitude (753 m), temperatures in the cold season once

recorded as low as 0.7°€.

The wihdfelééity.ér 3%.6'm§a%-thenﬁighest in thétpasb teh feafs.'
Kosti

c1fcum3tanoeé'of the.$i£e and Locgtion.of s;ud;o'

?ig; 5-}-12 shows the outline of the city of Kosti, indicating the .
locations of the proposed sites for the bransmitting station and
studio and the 1ocation of ‘the teléphone exchange. ' '

The propOSed' site of the tranémiftlng station_'is located about
5.5 km southwest of the center of Kosti City. It borders on the
trunk road connéoting the cities of Kosti and El Obeid.

Reception of commercial power necessitates construation of a
transmission line_ for a distance of about 4,5 km from the

substation.

Although there is no power plant in Kostl City, the suffieient
surplus power supply does not pose any problem to supply the
transmitting station and the studio.

Fig, 5-4-13 shows the site plan for the Kosti transonitting

station,

The site of the studio is located in almost the center of the clty
with a sufficient area and is adjacent to a school 4in the s¢hool
zone. It is near to the telephone exchange and the reception of
power is easy.

No building exists on the  site, which 1s publie owned 1land,
causing no trouble in acquisition, It is ideal as a candidate for
the studio,

The 3§udié -building will be completed at the’ expense .of the
Sudanese side before the start of the construation gork,

-
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A radio link ecircuit (UHF bana,-STLkTSL) is prb#lded between the
studio and the transmitting station for. the multiplex transmzssion
of broadcasting programmes and remote control/monitor and intercom
telephone signals, with the transmission distance being about 5.2
km. The bransmission/reception antenna which is 30 n in helight
above the ground_on the studio side and 20 m.on the station side
can olear obstructions'bn'thé.wave'ﬁropégation path.

Flg. 5*" 14 shows the 1line of sight vetween the studio and the
transmitting station.

For théfﬁelay circuit of hatidnwide'broadbasting'programmes, the
ground microwave circuit is used from SNBC Omdurman Station to the
Kosti Télephone.Exéhaﬁge.-l The section of about 0.6 km from the
téléphone. exchange o the studie to be newly _construdted is
provided with about five circuits including telephone.

Soil

The site, which is located near the Waite Nile, stands on the Nile
river drift. According to the result of test pitting and boring
carrisd out at the two points in the site, a soil layer like black
cottOn.soil was found as shown in the Appendices 6.

To determine a depth of the foundation, careful inspection should
be made for confirmation of the black cotton soil layer, so that
the bottom of the excavation comes below the layer. Foundation is
designed. applying the permissible so0il bearing capacity of
10.5 Bt/m?, '

Natural Conditions inoluding Climate
Mean annual rainfall is 404 mm which is the largest among the four
cities, The wvrainfall predominates between June and September.

High temperatures occur between March and July and in October and
November. The average highest temperature is over 35°C.
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CHAPTER 6  BASIC DESIGN
5.1 Fundamental Polloy of the Basie Design

_ This brojéotlinténds to provide new medium wave radic transmitting
;:statibﬁs in four major ‘local cities in" Sudan. It also Intends to
arrange small-scale studio equipment for producing local broadeasting
jprbgrammes iﬁ thoéé'st&dio bhildings which_ére'prepafed by the Sudanese
”aide‘iﬁ the said Fourrcities.

The basic design should be the most suitable one for the purpose
. of the Project ‘and: the environmental conditions of Sudan. The design
" should be made 50 as to achleve high reliability, easy operation and
maintenahce and -high <conomical efficiency, as well as efficient

construction work,

Basically the radio transmitting stations shall be operated in
unmanned conditions,

Expected population coverage after the completion of the four new
stations is estimated at 59% of the total,

5-2 Desalign Policy of the Facilities

When taking. public significance and the social wmission intd
consideration, the broadeasting facilities should be deSigned_to'assure
" solidity and durability so that Bhey may withstand influences exerted
by the occurrence of disasters and disorder, They'7shoﬁldr be
conatructed in a manner td assure high Weatherability byr takihg the
severe natural environmental conditions into consideration. Top.
priority should be given' to always maintalning the broadeasting
capabilities of the facilities to fulfill their mission as the only
‘mass medium in the country to efficiently transiit correct information
throughout the vast domain of Sudan whatever events may occur.

5-2-1 Frequenoy Allocation Plan
As desoribed in section 3-2-3, the Ffrequencies to be used in the
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four stations Phase 2 are listed iun table 5-2-1.

Table_S-z—I.:PreQQenoy Allocation Plén

5-2-2 Transmission Power

Namefof oity 'Frequeqey
Port Sudan ‘_ 47 Kz
Wadi'ﬂalfa  .f83? kHz
€1 Fasher 801 Kz
Kosti 891 kHz

The transmission power of the respective transmitbing stabiohs'is

determined to be 10 kW, based on the conditions as described in Séction

3-2-3.

Estimated service areas of the respective stations are listed in

Table 5-2-2 based on the transmission power of 10 kY.

Table 5-2-2 Estimated Service Area

: _ Co-freq. Undesirable : :
Transmit.|Transnit] Signal Field Strength ?;itﬁgce (km)
Station {Power Freq. . (dBu) - - esﬁ ' th)
(kW) (kHz) Ingoming Incoming (Ggegg )
| paytime Nighttice H
Port Sudan 10 747  |unreceivable [unreceivable 77
Wadi Halfa| 10 837 ~do- ~do- 68
El Fasher 10 801 =-do- -do- 70
Koati 10 891 -do- ~dow 66

The conditions on whieh the service areas are

deseribed as below:

R

éstimated are
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