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PREFACE

In response to the request of the Governmént of the Democratic
Republio of the Sudan, the Government of Japan decided to conduct a Basic
Design Study on the Improvement Project of Rural Broadecasting Facilities
and entrusted the study to the Japan International Cooperation Agency
{(JICA). The JICA sent a survey team to Sudan headed by Mr. Mototsugu
KANO, Deputy Director, Radio Monitoring Division, Minisbry of Posts and

Telecommunications, from February 3 to March 3, 1984,

The team "had discussions with the officials concerned of the
Government of Sudan and conducted a field survey in Khartoum area. After
the team has returned to Japan, furtheér studies were made and the present
report has been prepared.,

I hope that this report will serve for the development of the
Project and contribute to the prowmotion of friendly relations between the

two countries.

I wish to express my deép appreciation to the offi¢ials concerned
of the Goveranment of the Democratic Republie of the Sudan For their close

cooperabion extended to the tean,

May, 1984

Sl g

Keisuke ARITA

President

Japan International Cooperation Agency
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SUMMARY

The c¢ountry of ‘the Demooratie Republie of the Sudan has been
spread ovér the vast land of 2,500,000 kn2
the north to the south and about 1,430 km from the east to the west.

extending about 2,250 ka from

Most of the nOrﬁhern pabt.bf the eountry is covered by desert zone
and dnly' 16 3 of the territory is expécted to become farmland if
irrigation is applied suitably to these areas.

The total population of Sudan is about 22 million and most of:the
population is distributed in the rural area but about one-fifth of the
total population .is in the éity areas of Khartoum, Omdurman, Port Sudan
and others. Infrastructures such as raflway, traffic road, ele¢tric
power distribution system and others are still under developing stage.

To promote the national development plan for improving the living
standard in rural areas aud for developing the local society, a four-year
plan has been established by the Government of Sudan to expand the radio
broadcasting network as well as to reinforce the existing broadeasting
facilities and the Government of Japan was requested to extend financial

assistance in grant aid for the implementation of this project.

In response to this request, the Government of Japan deécided to
despatch a survey team and entrusted it to the Japan International
Cooperation Agency (JICA). Then, the JICA sent a basic design survey
team.to Sﬁdan from February 3 to March 3, 1984 to study the project.

The survey team has conducted site surveys and studies on the
present situaiion of broadcasting service in the country and also on the
contents of the four-year plan based on the results of site survey, and
finally selected five prospeotive sites for the additional medivm-wave
radio transmitting stations to be constructéd during this project period.

At present, the four major e¢ities, Khartoum {capital), Sennar,
Juba and- Nyala and their suburbs are being covered by the medium-wave
radio broadecasting service of the existing transmitting facilities, and
its population coverage is about 38 %,

In considering the situation above, it will be neééssary to
construct some more transmitiing Stations in major cities or 1In the
central cities of the agrlcultural area to expand the radio broadcasting
network efféstively in this projeot period “And then, it will be

-1-



pbssible to disseminate thé necessary information for the inhabitaants in
the areas to iwmprove the living standard and to further develop the local
society. After the completion of this project, it is expested that the
populatioﬁ- coverage of radio brOadeésting service will increase to

approximately 63 ..

‘The survey team has carried out the site survey for E)l Obeid, Wad
Medani, Atbara, Kasssala and Dongola which proposed in the project.
The items which has beeén confirmed beétween the survey team and Sudanese

officials are as Follows:

i) The transmitting stations shall be equipbed with a 5-kW medium-
wave radio transmitter with a stand-by transmitter and an
émergeney engine generator to avoid the - interruption of
broadoasting service caused by failure of Ytransmitter or city

power supply.

ii) A shelter which is suitable for the environmental condition of the

desert zone shall be used as a transmitter house.

iii) The existing transmission 1lines of the Sudan Telecommuniecation
Publie Corporation (STPC) shall be used for progravme transmission
from Sudan National Broadeasting Corporation {(SNBC) located in the
suburt of Khartoum to each existing radioc studio in the above five
cities.

iv) A Studio-to-Transpittesr Link (STL) shall be newly installed to
connect  between each studio and the new medium-wave radio
transmitting étation.- '

v) For the centralized maintenance and management of the facilities,
a Maintenance Centﬁe provided'uith'neceSSary measurement equipment
shall be established in Khartoum. .

vi) After complation of the construction work of the “transmitting
facilities, operation and maintenance staff for the facilities
are to be positioned in the studio house located in each city and
the Maintenance Cénbre. The opérétion of radio btransmitting
station are unattended and the start and stop of transmitters is
renotely controlled from the studio house.

Concerning the 1lmplementation of the project, a duration of
aboub twelve months is expected for the construction work of the five 5-

kd melivm-wave radio transmititing stations.

-2 =



The cbsb for levelling of ground‘ and exténsion of power
distribution lines to the stations ete., shall bé borne by Sudan side,
The total cost estimated for the constraction work is bSd. H411,000.

_ It is believed that the completion of the medium-wave radio
broadecasting stations will . contribute greatly to the development and
progress of begional soeciety, giving an expectation on the improvement of

living standard in the region of these five cities,

Therefore, it might be deeply significant matter to cooperate in
the project of the Demdcratic Republio of the Sudan by offering financial

and technical assistance from Japan.

In coﬁclusion, it is suggested that the organizational structureés
should be further strengthened to maintain and manage the'bPOadcasting
facilities and that training of operation staff is of importance.

In addition, successive implementation of the four-year plan would

expand the coverage to improve the life of local communities.
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CHAPTER 1 'INTRODUCTION .

The Democ¢ratic Republie of the Sudan has a  possibility of
produeing sufficient food to become a storehouse of food for other
African . countries, in accordance with .;he reclamation of its vast

territory and development of agricuitubal technoiogy in the future,

However, in concerning the infrastructures suech as traffid,
communic¢ation, and electricity, etc., it can be said that the present
state is yet insuffiéienﬁ and the_liteﬁaqy rate of adults is comparably
low. o _ ) o

In order to improve the living standard of inhabitaht, develope |
the social structure in the regions, imprOvé the fémale's status and '
children's éducabiéﬁ, elevate the knowledge on health and sahitation,
elevate the ﬁnoﬁlédge on agrieulturé and stOQkQQarbing. ete., the
government of Sudan established a new fbhr~year plan (198”/35-—«198?/88)
regarding the improvément of the radio broadcasting network and
superannuated ecquipment and réquested-the financial assistance in grant

aid from Japanese.GOVernment.
The requirement submitted at the initial stage are as follows:

(1) First Year Plan
Construction of five 5-kH medium-wave radio transmitting stations
and renéwal of superannuated existing radio programme production
facilities in Juba broadcasting Station. ’

{2) Second Year Plan
Construction of five 10-kMW ﬁedium—wave radio transmitting
stations. '

(3) Third Year Plan
Construction of two 300-kW short-wave transmitting station,

{4) Fourth Year Plan
Renewal of suﬁevannuated studio equipment.
Expansion of regional medium-wave radio transmitting stations.

In response to the request, the Government of Japan has deé¢ided to
conduct the survey on the projeet and entrusted it o the Japan
International Cooperation Agency (JICA).. The JICA deSpatéhed a survey
team headed by Mr. Mototsugu KANO, Deputy Director, Radio Monitoring



Division, the Ministry of Posts and Telecommunications. (The member list
and the schedule of the survey team are shown in the attached APPENDIX I
and II respectively).

As a result of the discussions held with Sudan officials, a final
conclusion was derived and the first year construction plan has been
selected as the object to construct five mediﬁm—wave radioc transmitting
stations in five regional cities (El Obeid, Wad Medani, Atbara, Kassala

and Dohgola).

Basic items agreed on both sides regarding the objectives of the
project, were summarized in the form of minutes, successively approved
and signed by the both representatives. (Minutes is APPENDIX-IIIL)

After returping from Sudan to Japan, the survey team analysgd the
results of the study, and the basic design of the project was prepared

and summarized herein under the title of;

Basic Pesign Study Report on Rural Broadeasting Facilities Project
in the Democratic Republie of the Sudan.
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CHAPTER 2 BACKGROUND OF THE PROJECT

2=-1 General Cond:.tion

. The medlum—wave radio broadcasting service in Sudan started in
Aprii 1940 under the 301nt sovereignty by U.K. and Egypt. Khile an
experimental TV brOadcasting service started in Deeember 1962, which was
shifted to regular broadcasting service in November 1963, Also, an
expéerimental FM broadecasting service is eurrently being c¢onducted. Those
- of the broadcasting services are carried out by SNBC (Sudan National
Broadcastingr Corporation), a unique broadcasting orgah_i.zation uhder the
control of'the Hinistry of Information. The TV broadeasbing network has
beén widely expanded via - communication satellite "SUDOSAT" and
terrestrial microwave links., However, only about iﬁo,ood TV receivers
are being used because the 'ei'ty.pbu‘er 1s limited to urban area and the
priee of v set (LSd;'é,OOD to 3,000) is expensive as compared with the
average national income. While low priced.radio sets (Simple type for
mediun-wave: about LSd. 10, for short wavet LSd. 30 to 40) are well
popularized all over the éoUntx'*y y thus Gthe 1m;‘>ortaﬁee of radio
broadeasting is extremely high, Information and educ¢ational
programmes disseminated by medium-wave broadeasting network will supply
useful information and knowledge to the nation by virtue of its stable
propagation. However, medium-wave broadcasting service is still needed

to expand over the whole territory.

To loprove the éurrent condition mentioned above, the four-yeéar

plan described below was made,

In the four year plan, it 1is plannéed to Ffurther expand radio
broadcasting netsiork in tied with the developuent project and to upgrade
the living standard of rural 1nhabitanfs. ‘It is eXpected that the
development of rural society will be remarkably and effectively promoted
by penetrating much more information on the soéeial activities and
instructive information on the agriculture,_ cattle breeding, health,

" sanitation, hursing and so on into every communities scattered all over
the country by the aid of the broadcasting service.
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(2)
1)

2)

(3)

Fist Year Plan
Construction of 5-kW mediun-wave radio transmibting station:

A 5-kW medium—wave radio transmitting statiOn will be constructed
in the major five olties (E1 Cbeid, Wad Medani Atbara; Kassala
and Dongola) to broadcast the nationwide programmes sént from SNBC
Omdurman Station as well as loeal prbgrammes producéed the local
studio existing in each oity'. In addition to the construction of
new ‘radio broadcast1ng stations, spare parts, consumable goods and

measuring equipment will be supplied For the maintenance servlce;

' Tralning of staff will also be carried out in tled with the above.

Second Year Plan

Conshruction of 10-kW médium-wave radib'transmitbing stétion:

A 10-kW medium-wave radio transmitting station will be construoted
in the rémote cities which are located near the border (Kadugli,
Halfa, El Fasheb,:Ed Damazinjand Porﬁ Sudan) to expand the service
areas in addition to the first.year plan. A3 a result of this

nstruothn; the area whioh has been covered by only foreign

. radio signals will be covered by domestic radio programmes.

Renewal of the superannuated programme production facilities in
the Juba Stationt

Audio Control Console

Tape Recorder/Reproducer

Monitoring Equipment

Microphone

Third Year-Plan

Construction of short—wave transmitting atation.'

'Two sets of 300-kW short- wave transmitters with antennas and

related raciiitzes will be installed in the premises of existing
Soba radio transmittlng station. The planned frequeneies are
5,039, 6,150, 7,200, 9,505 and 11,835 WHz,

During the discussion on this plan held in Sudan, though the
Minister of Information earnestly requestéed to eieéute this plan

in the second year.



(4
1)

2)

2-2

Fourth Year Plan

. Renewal of the studio faeilities in the Omdurman Station!

The superannuated studio facilities will be renewed.
Expansion of local transmitting station:

Table 2-1-1 shows the estimated growth in population coverage and

land coverage.

Table 2-1-1  Land and Population Coverage of MW Radio Broadcasting

End of

FN‘:as ion pre ) t _ End of
Coverage | - sen 1st Year Plan 4th Year Plan
?2??;?2;?" 8.34 11.71 12.38
Population '
Coverage L
Covered
Ratio (%) 37.9 53.2 56.3
Covered
Area ‘o 304 376 465
Land (x 1,000 k")
Coveradqge .
Covered
Ratio (3) 12.2 i5.1 i8.6

Total Land Area in Sudan: 2,500,000 km

Total Population in gydan: 22,000,000
' 2

Organization of SNBC
The SNBC is consist of three departments, that is Department of

Radio, Television and Administration under the chairman of Board
of Directors and Director General. '

Radio Department has three divisions in charge of general radio
programmeé, speclal programme (religions programme, public voice
programme and so on) and programme production.

Television Department has five divisions in charge of TV prograume

production and planning Film, Local TV programme and educational

programmes and adaministration, TV news and so on.
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Department of Administration has seven divisions in charge of
technical affairs, commercial, wmarketing, planning & résearch,
Finance, polltical programues and corporation council.

The total number of SNBC staff are now apprOximately 730 persons

as listed below,

The outline of staff ¢omposition are as follows:

Managing staff Approx. 10 persons
Programme planning " 200 "
Technical staff u 200 ¢
Researching staff " 20 v
Others oo ‘300
Total ' " 730 "

‘Fig. 2-2-1 shows the organization'chart of SNBC.

BrOadcasting Programme and Broadeasting Network

Radio nationwide programmes are broadeast from 6100 to 24:00 for
eighteen hours daily in the citles -such as Khartoum {Soba
Broadcasting Station),. Sennar, Juba and MNyala. Also, People's
Broadéasting.SePVice aﬁd other programmes are broadcast from 12:00
to 24:00 for twelve hours daily only in Khartoum,

While, the TY nationwide programmes are broadecast from 16:00 to
23130 for seven and half hours TV in Khartoum and other twenty
four cities in the ¢ountry. 1In additiOn, educatlonal progranmes

‘are broadcast from 18:00 to 21:00 for three hours daily only in

Khartoum.

The:FM broadéast is being carried out on a'tbial basis only'ih
Khartoum from 7100 to 9 00 and from 15% 00 to 18% 30 dally for five

and half Hours.,
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Fig, 2-2-1 Organization of SNBC
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Table 2-2-1 shows the broadeasting media and programmes

Media Programme Time _ Holirs Remarks
v Nationwide Programme 16:00 ~ 23:00 7.5 Nationwide
Educational Programme 18:00 - 21:00 3 Khar toumn
Nationwide Programme . | 06:00 - 24:00 | 18 Nationwide
it ; i E e A e . - .
Radio _-—People s l}r‘o«-adc.‘?ast_lnq Sexvice | 12:00 15:00 3
Holy‘KQran Service 15:00 - 18:00 3 Khartoum
Voice of the Sudanese Nations | 18:00 -~ 24:00 6
M Voice of Music 07:00 - 09:00 2 Test transmission
: ' 15:00 - 18:30 3.5 Khar toum

COnteh£s qf programpes are

General radio programmes

News

Education, Culture

‘Polities

Religion

‘Agriculture, Livestock farming
.Ehtéftéinmeﬁt'

General TV_programmés

Newsf;,
Educatibn, Culture
Politics

. Entertainment
.Othérs': .

Edueatioﬁal'TQ progrannes

FM

Edﬁcaﬁién, Sports

Voice of Music

‘Musiec

- 11 -

as follows:
Ratio
24 ¢

24 3
34
13 %
2%
34 ¢

23 %
22 4
1%
u2 4
2%

100 §

100 %
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At present, shbrt—wave broédcaéting is“éut of Sertice;because the
facitities are superannuabed and unusable. ~ In the past,

programmes were broadcast dally in Arabze, English and othep nineé
foreign languages for thrée hours from Soba Bvoadcastlng Station
for bhe South Sudan, and Koran programmes were broadcast daily for

two hours in Arabie language.

The current laﬂd coverage of general service by medzum—wave radio
hransmission 13 only approximately 8.34 m1llion, er 37 95 of the
total -populatibn. However, it is urgently required to expand

servic¢e area by executing this expansion plan.

Current Conditions of Radio Broadcasting E’aéiiities

The radio programmes are produced at SNBG ‘Omdurman and Juba
Broadcasting Stations and some of the programme materlals are

produced at studios of regional statién.

Programme production and oonbinuity facxlitles in SNBC Omdurman

are as followst

Production studio © Small y
do " Large 5
Conti{nuity studic . i

Fig. 2-2-2 shows the floor layout of SNBC Omdurman.

Large sbtudios excepb Studido A are not being used because the

facilitlies are already Superannuated.

Though site survey on Juba Broadeasbing Station was not carried
out, the current status equiprent are 100k llke similar to the

status  of Omdurman Statien according to the information given by

‘the staff . 6f‘SNBC. -Eac¢h vegional. 1nformation départment in El

Obeid, Wad Medani, Atbaca, and: Kassala is provided with a small
radio studios and control room respectively. -In the ¢ontrol roon,
an audio cousQlé,' tape recorders/reproducers, - and mdénitoring
equipment are providéd to for producing local radio programmes.

- 12 -



Studie D

Studio C Studio A

Piogranme
Continuity Room

Studio E | studio B

S tudi @ | '
o w_'l_u ftudm@ L l::l

I —éa}dio i

Studic® ‘—'rté)d o| Studic?
studicl

T Studigy

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

The studios in the Information Department of regional States, are
¢perated by: the staff of its Department. Programmes of 10 to 30
minutes long containing local news, agrieulturaléprogﬁammes, and
speeial event programmes are produced once to four times per

month.

As there is no transmitting facility in each city, recorded tapes
are transported to SNBC Omdurman and then, it is . disseminated
throughout .the country.

However, these'prbgrammes‘oan'not_be well received by the regional
peopleé living  in El1 Gbeid, ' Atbara, Kassala and Dongola area.
Thoﬁgh the prdduction facilitles such as an audio eonsolé,-tape
recorders/reproducers " are 'élready on site. Dongola studio
building 3s still under eonstruction,

Fig. 2—2—3'shows the current coverage area served by nationwide

medium-wave radio broadeasting progranmes.,

- 13 -
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Soba Transmitting Station is located at 20 ka south-east of
Kkhartoum.  There ' are w6 100-kW transmitters . which were
manufactured by Harris, u. s. A, and has been operat1ng _since
February of 1982, One is used for the transmission of nationwide
programmes and. other is used for Peoplets Broadcasting Service and
others. These facil1ties seem to be well maintalned.

'In'1961, a set of_shbrt—wave_transmitter was installed by Gates
Co. in this Soba Transamitting Station and it has been operating
until recfently.- However, all of th_eser:faéilities exeeptkantenna

tower has already been turned down when survey team visit here.

To résumé' the shont—#ave radio broadeasting service from this
station, it has been planned to installed two sets of 300-kW
short-wave transmitters in the third year of the four-year

construction plan,

In relation to this fplan, it will be needed to survey on 1the
‘strength bfféntenna sﬁpporting tower before deciding the re-use of
these towers. At Arda transmitting station which is located’ on
the outskirts of Khartoum and operating as standby station for
Soba Station, a ‘50-kW mediumnﬁéve transmitter supplied by Marconi
has been 6perating since 1953. However, now 1its power output is
reduced to about 5 kW due to the faoilities are so much aged.

On - the ather hand, a 1, 500 kW radio transmltting station is
operatlng at Sennar located at 250 km south-east of Khartoum, The
transnitter is oomposed of two 750~gw transmitters and operated as
par31131 running systén manufactured by TﬁSLA, Czechoslovakia,

This station is brdadcasting nationwidé programmes thch is relaid
from SNBC Omduhman.'fThis station has been operating since 1978
for the purpose of . the nationW1de service. But, cqrrently the
output  power of_ transmitter ig_ deereased tb .750 kW ~and
broadoasting hour is limited to 8 hours in total from 06¢ 00 to
07:35 and 17 30 to 24 00 due to the shortage of city power supply
capability,

Fig. 2-2-4 shows the medium-wave radio network,
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2-3 Currént Utilization and Future Prospest of Radio Broadcasting

Radio reéceiving seéts are popularized throughout the country in
spite of the insufficient condition of broadcasting.

This means that most of the people 1living in rural area are cager
for listeﬂing their own cbuntfy's progrémmes'including neWs, inférmation,
ethnie culture and entertainment programmes produced by SNBC in stead of
foréign broadcast programmes. In. this sense, this project should be
realized at an earliest possible opportunity to improve broadeasting
seérvice by SNBC to meét with the desire of Sudanese people. :

In response to the national policey and national request, SNBC has been

plannéd to compose the following type of programmes.

The contents of nationwide programmes are aimed at enlightening_the
knowledge of national policy and promoting the sense of respOnsibility to
the development of own country by giving more information on the neus,

social, agricultural programmes.

While, the contents of local programmes is consist of informational
progranes on ﬁhe deveélopment of local industries, agrieulture and cattle’
breéding which .is eclosely related to the area. Local programmes
transmitting is plannéd of a medium-wave radio transmitting station to be:
set up under this préject for two hour per day. The proghammes are as

follows:

(1) Campaign programmes by Local Government

Notice and diffusion of local government policy, daily activity and

event.

(2) Emergenacy Bboadéasting for Disaster

'Urgent notice or information to ensure thée safety in eaéé of

aceidents or d13a856rs.

{3) Loeal News

Offering of daily information or news which closely related to the

local people.
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(1)

{5}

(6)

(n

Agrieuiturai Programme
Diffusion of the agricultural knowledge to improve productivity of
the agricultural products,

Soe¢ial Educational Programme
Promoting of living standard by propagation of sanitary knowledge,

general and soclal knowledge for the nomadie people.

Programme for Housewife
Offering of 1living information according to the actual situation

in each region,
Children's Progeratmne

Creating the children's culture of sentiments according to each

region.
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CHAPTER 3 LAYOUT OF PLAN -

3-1  Objective of Plan

With the objeotive Cof 1mproving the 1iving standard of the
' reg1ona1 people and acceleration the development of the regional soclety,
medium-wave radio transmitting stations will be newly installed at the
regional five major cities (EL Obeid, Wad Medani, Atbara, Kassala and
Dongola) where the population  density 1is comparatively high, to
broadéast‘the nationwide programmes produced at SNBC Omdurman as well as
the local _
programmes produced at each existing studio in the above five major
cities,

3-2 Construction of Radio Transmitting Stations

. At present, radio programmes are being broadcast from five
existing stations and the area and population served are insufficient.
In the outside area of the'coverage, it is diffioult_to receive their own
programmes with sufficient quality due to the interference or incoming

signals from foreign countries.

The survey have been carried out on the proposed five cities, El Obeid,

Wad Medani, Atbara, Kassala and Dongola.

With regard to the proposed sites, measurement of the fleld
strength of undesired incoming signal and ground conduetivity, survey of

s0il and circumstances ete., were conducted.

As the result, it was concluded that all of the sites are
appropriate for the construction of medium-wave transmitting stations as

explained in the following:

(1) The coverage area of all stations under pianning ineludes mostly
- populated areas, such as ¢apital oiﬁy of State, central cities of
agriculture and industry. P&esenb population coverage of existing
stations is 37.9 % and it will be improved to about 53 % by the
completion of the five transmitting stations.
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(2)

(3)

(4}

The radio studies in the above cities have been already
constructed

except Dongola. The studio in Dongola is under construction and
Will beé completed until the transmitting station is constructed.

In addition, every proposed site is located within a line-of-~sight
from each studio ranging from 5 to 10 km and the transmission of
programme by wireless link is easy.

City power supplies are easily available for all transmitting

stations, and access roads L6 them are also provided.

Sufficient land area have been already reserved for all stations.

- 20 -
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CHAPTER U4 OUTLINE OF PROPOSED SITES

This chapter deseribés the outlines of the five major ecities, Kl
Obeid, Wad Medani, Atbara, Kassala and Dongola which are proposed sites
for the transmitting stations.

B-1 Location of Proposed Sites and its Circumstances

4-1-1 Location of Proposed Sites

Table 441-1 shows the location of proposed sites.

Table 4-1-1 Loecation of Proposed Sites

g?f? of Region '%ggitgge %gggiguae Altitude
El Obeid Kordofan 13%127 10" 30°191 17" | 568 o
Wad Medanil Central 1428151 .3302?'51; ko5 m.
Atbara Horihern 13°1é'16“ | 3001?'1?f 350 m
Kassala Eastern 15%26137% 36021?53; 495 m
Dongola Northern 19°06 ' 00" 309281217 | 227 m

Juiy to
depicted
southern

most and

-1-2 Climate

From April to Ootober, {t is the rainy season and rains much from

régions.

August and the distribution of rainfall in the ecountry 1is
in Fig. . U4-1-1, showing gradual increase from northern to

Annual rainfall at El Obeid is about 360 mm at the

-21 -
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Fig, 4-1-1 Mean Annual Rainfall in Sudan (quoted from Sudén Yearbook, 1983)

It reaches the highest temperature of about 40 to 42°C in the
daytime during the period from May to July in the year,

A%éhage annual humidity in Sudan is fairly low., During the dby
season, it is the order of 20 to 30 %, and goes up to about 70 % at the
wost in April even in the rainy seasocon.
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Half of the country has been occupied with desert and savanna
zone, especially in the northern region and the ground surface is covered
with fine grain soil. - In some cases, bthe s6il is whirled up by the
strong wind blow and it becomes sand storm prevailing mostly from May to

July. Lightning is rare throughout the country.

-1-3 Soil

Black-cotton-soil distributing from the central to the south-east
area of Sudan is a speciallsoil.‘ The scil is called Badole in Sudan, it
shows sighificantly swelling according to the variation of amount of
water contained. The average depth of the soil layer is about 1 to 2 m,
accordingly it is necessary to put the foundation of building in the
depth beneath the layer.

The so0il test was performed by boring at the five proposed sites
and many samples were collected. The Dutch Cone Penetration Test

{C.P.T.) was carried out in Kassala by Khartoum University.

The_allowable bearing strength of soil at each proposed site was
examined by the analysis of the samples and physieal tests (JIS A1202--
A1206) referring the results of C.P.T. conducted by Khartoum University,

The allowable bearing strength is shown in Item 4 -2,

§-1-4 General Construction Circumstances

 The main structure of existing buildings in Khartoum and loecal
cities are.mostly made of reinforced concrete and brick. In ordinary
houses, small stores, medium and multistoried buildings, the method of
laying bricks as wall_and sepabation wall upon the reinforced concrete

with rahmen grid?frames'ls mostly popular,

The c¢oénstruction materials available in Sudan are such as cenment,
sand, gravel, reinforc¢ing bar, terrazzo block, conerete block, paint and

corrugated iron plate, ete., and the other materials are imported.
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Cement is manufactured by the fagtory in Atbara, but their

products are not encugh to meet the national consumption of amounting for

about one million teons, and the cement made in Rumania and Bulgaria are

imported.

kinds are limited.

§-1-5 Regulations and Acts on Building Construction

Sand and gravel ¢an be obtained from River Nile.

As there is no regulation on the construction of building,

British Standahd {BS) are geénerally used for structure design.

In the basic design, Japanese Building Standard Law is used

referring the conditions of Sudan.

}4-1-6 Transportation

The

follows._

transportation

Port Sudan —>

do —>
do —>
do >
do —>
do —
The road
(Note-1)

Kassala
Wad Medani
El Obeid
Atbara
Khartoum

Dongola

conditions arbund each.site are explained in Iteﬁ -2,

.routes of

629
1,087
1,639

‘516
1,264
1,811

construction

(Hote-1)

{Note-2)

materials

are

Road
do
do -

Railway

Road
do

The Chinese made reinforcing bars can be obtained, but their

the

by

as

As allowable total welght of car passing ‘the bbidge over
River Atbara between Port Sudan and Atbara 1is limited,
railway transportation shall be used between Port Sudan and

Ed Damer Station,
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{Note-2)

For the transportation of large size materials bebween
Khartoum and Dongola, it is recommended to ¢arry them on the
road via Buhad rather than the réad along River Hile.

Fig.‘&—f-z shows the railways'ahd roads.
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Fig, 4-1-2 Rallways and Roads
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{1)
1)

Circumstances of Each Proposed Site

El Obeid

Circumstarices of Site and Location df Studio

El Obeid is the capital oxty of Kordofan State (3,500 thousands_
population) with a. population of i20 000. It is the c¢entre for

cattle breeding, a collecting place of the crops such as cereals,

sesames eto.
Fig. 4-2-1 shows ﬁhe'outiﬁpe of El Obeid oity.
The proposed site is located about 9 km east-north-east from the

central part of the city with an area of approximately 82,000 m .

There is a Nurse Sohool and two houses near the site. The
surrouhdings' of the site is almost flat savanna zone inelining to

the south with some trees and shrubs.

Unpaved 50 m width road is existing to the site. Large trailér
can be used fbr transportation of construction materials.

_HOWever; as many small water streams flow temporarily at lower

places during the rainy season (June---September), use of traller

beconas difflcult.
Fig. u-z-z‘shows'the‘outliﬁé'of the site (Bl Obeid).

The studio equipped with an audio mixing = console, tape
recorders/reproducers, monitoring . speakers = and . related

facilities, is availab;e:to ﬁroddée radio programmes.

Fig. U4- 2—3 shows the layout of the equipment and other faeilities
(E1 Obeid). B

The distance between the proposed site "and the studio is
approximately 9 km- and the 1land is almost flat, The site is in
line-of—sight from: the studio, and no obstruction is eéxisting fof
the installation of STL. -

There is an airstrip located 8 -km  south- eaat from the proposed
site. But there is no navigation Gbstructibn.
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2}

3)

(2)

1)

Soir . . ,
The s6il at GlL-1 m (oné wetér below ground level) is a laterite
layer, and under the layer is olay soil or silty sand. From the
results of survey, it is concluded that the 16ng—térm'allowablé
bear1ng strength of the foundatlon is 10, 5 Bt/m for the depth of
GL 2 m, ( Where B = Mininum wldth of the foundatlon.)

Climate -

At El Obeid, the temperature change during the year is least anong

the five proposed sites. = The maximum -awount of rainfall is

approximately 100 mm/day 1in the rainy season and small water
Strea@s appear ‘everywhere in savanna. zone. - Northerly wind
prevails in the dry season and Southerly wind preﬁails in rainy

season,

Wad Medani
Circumstances of Site and Location of Studio

Wad Hedani,‘ioCated in,the-fertile Gezira region between the Blue
Nile and the White Nile, is the centre of agriculture producing

raw eotton and sugar canes.

The cuvrent pOpulatiOn is approximately 170 000 and it is expecteg

to 1ncrease by - develOpmenb of surrounding vast rarming area in

_ future.

Fig. u-a-u shows the outline of Wad Hedani City.

The proposed site is located'at approximately 10 ko north-north-
west from the eity with an area of 82,500 m2

The site is located on a plateau along the Blue Nile, surrounded

aby flat savanna with slight undulatlons inelining:to the east,

The'Blue Nile flows in the east side of the site at a distance of
1 km, and the highest water level of the Nile in the rainy season
is about 6 to 7 m lower than the site level,

The site faces the highway connecting Khaftoum and El Obeid {via

Kosti) and tranSportabioﬁ of construction materials is easy.
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2)

3)

In addition, 11 kV power distribution lines are existing along the
highway; and the receiving of oity power is easy,

Fig. h-2-5 shows bhe oubline of the site (Wad Medani).

The studio : equipped Hlth an“‘ audio mixing eonsole, tape

recorders/reprodueers, monitoring speakers and related facilities,

is avallable to produce radio programmes.

Fig. ﬂ 2-6 shows the layout of the equipment and other facilities
(Wad Medani).. '

The distance between the proposed ' site and the studio is
approximately 10 km and- the topography is almost flat, The site
is in line-of-sight from the studio, and no obstruction is
existing for the programme transmission by STL.

An airstbip is located 12 km from the proposed site. Buﬁ there
is no navigation obstruction.

Soil |

According to the results of boring test, the earth is covered with
black-cotton-soil to the depth-of GL-2 m, however it is hecéSsary
Lo reéxamine__the depth of the layer @ prior to the'.base

construction. It is requested to remove the black-cotton-soil to

~ set the base of foundation. However, in case_the depth of layer

is extremely deep and is used as a supportlng layer, the long-term
allowable bearing strength of the soil is assumed to 25 t/m as
the sharpness ratio of clay soil is 1!10 and the depth of the base
of foundation is at GL- 2 o,

Climate - _
Average temperature rises to 41.5% C in the rainy season and falls
to 1° ¢ in the dry season. The annual avérage rainfall is about

343 mm.. The suburb is a savaana zéne. Nobthetly wind prevails in

the dry season and strong southerly wind prevails in the rainy

. 3eas3on.
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1)

Atbara
Circumstances of Slte and Location of Studlo

Atbara ‘is one of the 1ndustrial cities in Sudan where Headquarters
of Sudan National Railway is located and a large cément factory is

in operabion;

The capital “eity of the Northern State Ed Damer is located

approximately 1 ko' in bhe south from the elby. _
Population of Atbara and Ed Damer are 80 000 and = 10,000

respectively.
Pig. 4-2-7 shows the outline of Atbara City.

The proposed site is located 5 ki south from the centre of the
¢ity, neighboring the training centre of - Sudan National Railway.

.The site is.a savanna zone and 1ts area is approximately 89 000

n®. There are small undulations of 1---2 meters in the site which

partly require'grouﬁd levelling vork.

The River Atbara is flowing at the distance of about 1 ktm north
from the site, and the highest water 1evel of the river is about

"8---10 m lower than the site’ level

'For the’tranSportation of cénshruebion materials, railway have to

be used between Port Sudan and Ed Damer as the weighting capacity

of bridge over River Atbara is limited.

The road betweén Ed Damer and the proposed site_is_partly paved,
however tranSportatioﬁ of c¢onstruction materials by a large
trailer 1is possible. . As 1% kv power distribution lines are

' existing near the site, receptlon of eity power is easy.

Fig. §-2- 8 shows the outline of the site (Atbara).

The studio equipped with an audlo mix1ng cdnsolé, tape

reeorders/reproducers, disk’ playévs,' monitoring - speakers, is

available for Fale programmes produetlon.

Fig.rhne 9 shows the layout of Equipmenb and other facilities (

Atbara).

The distance between the proposed site ‘and the studio is
approximately 5 km and the topogvaphy is almost flat. The site is

in line-6f-sight from the studie.
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(1)
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Ko obstruction is existing between them for the transmission of.
programme by STL.. An .airstrip is located approximately 7 km
north-norbh east from the proposed site. But there will be no

navigation obstruetion.

The influence of floods of River Atbara and the Hile have besen
investigated., = According to the State officlals there scems to be
no problen, No spe¢ial measure against flood is provided even for
the large cement factory and:electric power plant (diesel engine
operated) loéated nearby. “

Soil

The soil at the level of 6L-1 m---2 m in the site is silty or

‘clayish sand. In case the base of foundation is set at GL-2 m,

the long-térm allowable bearing strength is 10.5 Bt/m®, (Where B
= Minlmum width of foundation.) Seil of the site is almost
similar as of El.Obeid.

Climate

Average temperature_rises to Hé,ﬂ@ ¢ in rainy season and falls to
H.Ho.p in dry season. Annual_averagé rainfall is 67 mm, The
south-south-west wind prevails in rainy seasén and northerly wind

prevails in other seasons. Sand storm occurres frequently in the

dry season.

Kassala
Circumstances of the Site and Ldoation of Studio.

Kassala is the capltal of Eastera State near the b0rder of
Ethiopia. 1It is a produolng distp;ct_of gqape fruit, bananas and
vegetables etc., with a population of about 170,000,

Fig. l-2-10 shows the outline of Kassala'éity.

_The prOposed site is loeated 5 km south easb from thé centre of

Kassala city. It is at the southérn end of the agrioultural zone .
spreading 3-4 km along River Gash which flows at the southern part
of the oity from ‘south-east to north west. The Slte had been used
as farm land however it 1s not wused now and the area 1is

approximately 89,000 o,
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3)

The site faces a paved road of 7 m width which connect Port Sudan
and Khartoun, therefore there is no problem for the transportation

of construetion materials.

In additlon, as . 11 kv power distributlon llnes are existing along

the site, receph;on of city power is easy.
Fig. U-2-11 shows the outline of the site (Kassala),.

The studio equipped with an audio mixing ~console, tape recorders

/reproducers, disk,players, monitoring speakers, is available to

produce radio programmes.

Fig. 4-2-12 shows the layout of equipment and other facilities
(Xassala).

The distance, between_ the prop\Sﬂd site and the studio is
approxlmately 5 Km and the bopbgvaphy is almost flat. The'site is

in line- of-51ght_ from the studio, and also no disturbance is

existed among them.

An airstrip is located H km south west from the proposed 31te.

' But there is no nav1gation obstructxon.

Soil L _ : _ ,

The soil at the level of GL-1 m~---2 m is sandy clay or silt, it
can be consideréd as clayish soil, toward the deep layer at the
level of GL-10 m to 15 m, the proportion of ‘sand increases
graduélly.' o

According to the results of the Dutch Cone Penetration Tests, in
case the base of foundation is seb at the 1evel of GL-2 m, the
long~term allowable bearing strength becomes.1?2-t/m'. - However,
value of 50 t!mz‘is used in the design considering the decrease of

bearing strength due to sdbmevgence at rainy seasons.

Climate

‘The average temperature rises to 43.8° c in the rainy season and
‘falls to 16 C in the dry ‘season.’ .Annual average rainfali is 290

‘mn. Horth-north-east  Wind - prevails in  the dry  season and

southerly wind prevails in the rainy season.
The record of instantaneous maximum wind velocity was 37 m/sec,

sand storm frequently oceurres in the dry sé¢ason.
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1)

. Dongola .

‘Circumstances of Site and Location of Studio

Dongola is located at the centre of Northern Region with a
population of about 13,000. It is a main cereal producing
distriet faocing River Nile, and a large scale agricultural

development plan is going on.

Fig. 4-2-13 shows the ocutline of Dongola city.

The propésed site is located along the River Nile approximately 7

km south from the ¢ity.

The subroundings is a flat desert. The site is approximately
90,000 n°.

The road from the e¢ity to the proposed site is not yet cdmpleted
but transportation of construction materials by a large trailer is
possible. .

In addition, as the c¢onstruetion project of 11 kV electric power
transmission lines along River Nile will be realized this year,

receiving of city power can be done easily.

Fig. 4-2-14 shows the outline of the site (Dongola).

"The studio is wunder construction, the amixing console and its

related facilities are already imported and stored 1n a storage
room, however as the storing econditfon is not goed, it is

necessary to recheck the eguipment before hand.
Fig. §-2-15 shows the outline of studio (Déngola).

Distance between the proposed site and the studio is approximately
7 km and ‘the topography is almost flat. The site is in line-of-
sight from the studio, enabling the direct transmission of

programne by S5IL.

“An airstrip is located about 5 km north-west from the proposed

site, But there is no navigation Qbstruotlon.

The studio is an independsent bﬁilding with area of 5 m x 10 m,
consisting of three rooms, i.e. studio, sub-control and sound-lock

roon.
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The brick walls are completed at present but the roofing is not
yet finished. I% was confirmed that the studio will be completed
until the transmitting station is constructed.

Soil

The surface of the ground is covered with finé clay of a thickness
of about 20 c¢m similar to black-cotton-soil, beneath it layer of
puddle stones mixed with sand is laid. This is a good layer to
support the foundation.

In case the base of foundation is set at the level of GL - 2 m,

the long-term allowable bearing strength is 25.6 Bt/u’. (Where B =
Mininum width of foundation.)

Climate :

Dongota is located in the northeast among the five. Weather is
very dry, annual average rainfall is less than 19 mm and humidity
varies from 20 to 37 % throughout the year, The average
temperature riseées the higheSt in July, and usually it falls to
about 8% ¢ in January, '
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CHAPTER 5 - BASIC DESIGN

5-1

Scope of Design

The scope of this basio design covers the construction of medium-

wave radio transmitting stations at the proposed bdhstrhdtion sites for

El Obeid, Wad Medani, Atbara, Kassala and Dongola, which were confirmed

by the basic design survey, and thé design of switching facilities to

switch between the nationwide  programmes sent from‘SNBC Omdurman . and

local programmes produced at each station.

(1

(2)

(3

{1

(5)

The transmitting station is a completely unattended type, it will
be remotely controlled and supervised from the'studio‘side.

The transmitter is a full-solid-state typé with standby in order
to avoid interruption 6f éépvice_due to failure and to carry out

the maintenance WOrk'SmOOﬁﬁiy.

The transmitter building'ié a shelter type suitable to endure the
severe desert condition. ' o

There are two separate shelters, one for the transmitter and the

‘another for the englne genevator.

The shelter fabrlcated and 1ntegrated with above assembled and
adjusted equipment inside is transported from Japan to Sudan as a

'complete bloek of container station at ‘the factory. Accordingly,
" the period ‘of construction work at the site will remarkably be

shortened and the highly ‘reliable operatlon of the equ1pment will
be expeoted,

‘A diesel engine generator 1s used as standby of oity'pbwér.

Startfstop of engine generator is controlled remotely from the
3tudio side,

An ST (studio;tdétransmitter.link) and TSL (transmittér-to;studio

1ink} is installed to connect the tranSmitting'station ﬁith the

existhg shudio in each eity for nultiplex transmission of

:broadcast programmes, remote eontrolling signals, monitoring

:signals and teiephone signals.
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(6)  An input signal switching facility is installed in the existing. .
studio to switoh betuween the nationwide programmes sent from SNBC
Omdurman and local progravmes produced at each ¢ity. .

5-1-1 Frequency Allocation Plan

The fredueneies for medium-uave béoadeasting statioﬂs'ére:déoidéd
by the World Administrative Radio Conference. Accdrding to the World
Administrative Radio Confereice on Long and Medium Wave Frequency (WARC~
LF, MF). rov ‘Region I IT, held in 1975, the frequency alloeation for
Sudan is shown in APPENDIX VI,

The Frequencies of the five transmitting stations for the first

year plan are as follows.

E1 Obeid 639 Kiz

Wad Medani 873 kiHz
Atbara 783 khz
Kassala | | 666 iz
Dongola 819 iz

The measured data at each proposed site in the daybime and
nighttimé on the incoming signals of co-channel -and adjacent channel and
other frequencles to be checked are given in APPENDIX VIII

At any site, no interfering signal was reeeivable in the daytime
but radio signzals from fbreign countries were stroagly received in the
nighttlme by means of the propagation charaeteristics of the medium-wave

signal. Therefore, interference is unavoidable in the nighttime.

Regarding the interference problem; there 1is a method of changing
'the allocated interfered frequency to other oleared freQUBhey. - However,
according to the results of the survey, thefe are few cleared frequencies
but it ﬁill be very difficult'to change the allocated frequency, to get
the consent of each related eountry and reglstration of IFRB,

5-1-2 Transmitting Power

In eonsidering:the distribution of pbpuiatiOn ardund the eity and
the coverage area of the transmibbing _signal, 5- kH power will be
- sufficient for the broadeasting sbations, El Obeid, Atbara, Kassala and
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pongola. - MWith regard to HWad Medani, the surrounding of -'the eity is
ineluded iﬁ the coverage areas of Soba and Sennar Transmitting Stations
{nationwide programms).’ Houeﬁer, as Wad Medani area is a producing

centre of raw cotton ahdg'sﬁgar' cénes, information of water for
cultivation and- agricultural inétruoticns is necessary, therefore
transmitting power of 5-kw‘is suitable.

in case theltransmitting power of stations El Obeid, Wad Medani,
Atbara, K?ssala\and_Dongo;a is”s-kﬁ, the estimated service area are as
shown in Table 5-1-1, the.details are given in APPENDIX VII. ‘ '

Table 5-1-1 Estimated Service Area

. Co-freq. Undesirable | -
Transmit.| Transmit. | Signal Field Distance (km}
Power - Freq. Strength (dBu) (Field Strength
{kW) (kHz) Incoming Incoming | 60 dBu)
' Daytime Nighttimg
El Obeld 5. 639 - un-~ . u8 - 80
L receivable 3
Wad Medani 5 873 do yg | - 57
Atbara 5 783  do 52 | 65
Kassala 5 666 do 57 77
Dongola .5 819 _ do 53 | 60

“The factor of Service Aréa Estimationt

In £he daytime, the incoming signallof the co-channel was insehsibie, and
as the urban noise field strength was also lower than 20 dB , the
required fleld strength for reception was set at 60 dB, In the nighttime,
as there were interfering '_signalé' of co—-channel with field.
stréngthéxceeding-SOJdE,at the,pbOpred-site and urban areas, the D/U
ratio (ratio of desired and undesired signal) was set at 26 dB to
deternmine tﬁe required field stréngth.
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Fig., 5-1-1 shows the estimated service areas of the five 'transmibting
stations,’ :

¢

~ .
v
7\ \
VN e N
: | I S WS N ETHIOPIA
CENIRAL‘ M‘JJ mﬁ-cm
AFAICAN
REPUBLIC
[y L A B e R \'
N
UGANDA lt\ KEHVA '
F i g . 5 - 1 - 1

Estimated Service Aveas of Five 5-kW Stations

For the estimation of field strength, the CCIR Caleulation Chart (
‘Rec. 1368-1) was used, - In addition, the ground conductivity was
set at 3 mS/m referring to CCIR Report (Rep. 717-1)
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5-2  Site and Eqnipment Layout

5—2-i Seleetion of Site

The proposed ‘sites of ‘whicéh were surveyed this time, were deoided-
on the basis of the extent of flatness of the land, relation wlth ateess’
road, relation with studio building and city facilities such as eleotric
power plant,’ airport, telephone office, and relative loeation of rivers,

mountains or ‘hills.

The land to be selected was aimed at an area which a 150 m radius
circle could be inseribed. The site for Wad Medani has the largest
undulation. However, the level of antenna tower support ¢an be adjusted
by the setting of anchor blocéks.

With regard to the rOads there is no problem in transportation and
access because all the prOposed sites are in a desert in the suburbs,
However, wlth regard to Atbara, as transit of large vehieles is difficult
because of the limitation of c¢apadity of bridgé’ oveér the River Atbara, it
is necessary to transpért the equipment and materials by railway,

As the distance between the proposed sites for eaéh transmitting
station and existing studio building is almost within 5---10 ku, the
sites are considered suitable because there are no hign-rise obstructions

in between them,

5-2-2 Layout of Facilities

With regard to the layout’ plan of broadeasting facilities in the
proposed sites for eaoh transmitting station, they will be designed in .
considering the shape of land, access to road, ¢limatie conditions
(especially the direetion of wind) and - relative pbsitiOn “of each
facility. ' ' ' o ' '

~The. transmitting antenna tower is: 1nsta11ed almost in the centre
part of the site.: The transmitter shelter, engine generator shelter and
oll tank faoility are installed at a positiOn elOSB to. the- transmitting
antenna whieh is about 100 m in height, The radius of radial earth is
about 130 m and the number oF ‘earth eOnduetOrs to be buried is more than

120 wires, in considering the gréund eonduetivity.
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The 4 @ width road is constructed between the front gate and the

" transmitting facilities. The base of transmitting antemna is surrounded

by a fencé to prevent danger. In additien, Sudan side is to build a
fence around the site to Keep out cattle and unauthorized people.

5-3

5-3-1

Broadcasting Facility

Transmxtblng Facility of Each Statlon

The composition and basic funection of facilities for transmitting

stations are as follows.

(1)

(2}

1)
2)

3
)]

{32

1)

Transmpitter

In eonsideving the high reliability=and high efficiency as well as
the high maintainability, the transmitter is a 5-kW full-solid-

~ state type with standby.

The necessary equipment and switches for monitoring and operation

are mounted on the main front panel of transmitter,

Acdessory Equipment with Transmitter

Operatiqn and Monitoring Panel
Programme Input Equipmént

- Dummy Load
. Surge Protector

City Power Reoeivjng_System and Engine Genérator System

Generally oity power will be used for transmitting stétién.
Emergency engine‘ genératon should. be: provided ‘to _ensure the
broadcasting  service in case of clty power failure. The city

poweér is'the'priority in use,

' Power Distribution Facility '

The power facility consists of automatio voltage regulators, power

boards and transformers.
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2)

(1)

(5)

(6)

Engine Generator?

“The engine is a diesel wlth startev battery, battery chargeﬂ and

oil tank. |

The generator ¢apacity of each transmitting_station is such as 99
KVA, 415 V, 3-phase 50 Haz, o

The 'Stavb/stbp of ~ engine  generator  can -be - operated at the
transmitting station as well as remotély - c¢ontrolled from the

studio side.

The starter battery and charger are installed in the engine

géneratdr shelter.

Transmitting Antenna Systeén
The transmitting antenna is about 100 m in height a guided tower
with the insulated base mount in consldering the cost. ' The

electric earth is a radial formation with more than 120 conductors

‘about 130 m radius buried around the antenna tower.

The feedér impedance 1s 50 ohiis, the feeder bétween the
transmitter shelter and the antenna tuning unit is buried,
The antenna tuning unit is closely installed to the antenna tower

base,

Shelter
The transmitter | shelter accommodates two. 5-kW . medium-wave

broadeast transmitters, inpubt equipment, STL/TSL system, ‘5rkw

- Gurmy load, surge protector, 1lightning protector and relative

devices,

The engine genebator shelter - accoummodates -the engine generator,

control device, starter battery, automatic voltage regulator, etc.

Air Coqdipidner,_

The. quantity. of heab--eihausted - from the transmitters . in the

© shelter is processed by the air conditioner. - The air'éoﬁditioner
. is required to be operated during the broadcast -time, “two atr
conditioner systems are installed in considering the malntenance

wWork.
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(1 COmmunlcatlon Facilities
Communieation between studio 31te and transmitting sbation 1s
made by STL and TSL.

(B)_ ) Measuving Equipment _
The following measuring équipmeht are provided to each
transmitting station for routine maintenance work. '
Rack méunt type

Audio signal measuring equipment
_ Oscilloscope
.Others
Muiti-meter (Cirecuit tester)
Insulation resistance tester (Megger)

5-3-2 Studio Facilities

A;small size studlo about (5 m x5 m) has been provided in each of
El Obeid, Wad Medani, Atbara and KaSsalé station used for radle progranme
production with a subcontrol room composed of audio mixing console, tape

recorder/reproducer, monitor speaker eto..

_ Fig. y-2-3, Fig, H4-2-6, Fig. 1-2-9 and Fig. 4-2-12 show the
outline of studios in El Obeid, Wad Medani, Atbara and Kassala.

The studio in Dongola is not yet completed (building is still
under construction, the sizé is aluost same as other studios). Studio
facilities are alréédy‘suppiied and stored however, thé mixing console
must be rechecked in advance of usage according to stored condition. It
is considered that SNBC will complete the studib until the transmitting
station will be built,

Fig. 4-2-15 shows the outline of Dongola studio..

(1)  SIL and TSL System
One set of UHF (960MHz band) STL and TSL with standby fncluding
_ automatic changeover devices - are newly inétalled-for-tranSmission
of signals between each studio and its transmitting station,
Broadéasting programme, rémote control and monitoring signal of
the . transmitting = station and telephone are transmitted  in
multiplexed mode.
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These equipment are mounted in one rack, Avrangement of the rack
-in each station is shown in Fig. 4-2-3, 4-2-6, 4-2-9, 4-2-12 and
}-2-15 respectively.

(2) Swltching panel of Input S1gna1

' The nationwlde programme sent from SNBC Omdurman Statlon ‘or the
1oca1 programme produced at each station is sw1tched by the neuWly
installed switchlng panel in. the control room of each studio, .and
thé programme is sent to the transmitting station through the STlL.

_quﬁ'inputs are provided in the switching panel in cbnsideration
of the p0531b111ty of off—alr relay in the future, and two cutputs
are avallable to send the programme to the STL and the monitoring

devxces.

(3) The Reémote Contbbl‘and Monitoring Egquipament for transmitting
facilities are newly installed.
5-3-3 Programme Transmission Circuit

The nationwide programme is relayed from SNBC Omdurman studio to
telephone stations in eac¢h Qlty by the microwaye or the satellite link,

and connected to each studio by the wired eireuit.

SHBC Q@durman ~, E} Oveid Microwave link for telephone

do . Wad Medani ' do
do N Atbara ; :_ do
do .~ Kassala - do
do __«_ Dongola- SUDOSAT satellite link

Fig. 5-3-1 and'Fig. 5+3-é_shou the microuéve network in Sudan and the
Satellite link (SUDOSAT), respectively. '
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5-1 Tower and Station Building

A1l of the foundation of transmitting antenna tower, bransmitting
?shelter, enginé generator shelter, oil tank and STL/TSL antenna poles
will be the direct foundation of reinforced eonerete._

Analysis and design of structure will bé made by referring various
- standards and related regulations éstablished for structures in Japan.

_ The design of guys Hlll be based on the méthod usually used in NHK
. (Japan Broadcasting Corporation). In the structure design against wind

. pressure, instantaneous maximum Hind.velboity of 50 m/sec (10 m above
“ground level) is adopted and an extra maﬁgin will be set at sites of high
~attitude., In addition, the depth of greund foundation is at GL-2 m,‘but
. with regard to Wad Medani transmitting station, it will be at GL-3 to
avoid the black~cotton—soil.

-The reinforeing bars are used products (SD 30) satisfied of
Japanese Industrial Standard {JIS). *

_ The fOur weeks aged strength of concrete is required to have the
strength of 180 kglcm . In addition, 1n the design of fOundations,
following.bearing strength of soil is adopted. '

El Obeid 10.5 Bt/m?
Wad Medani 25 t/n’
Atbara 10.5 Bt/m?' | (B:I Minimum width of fouﬁdation)
Kassala 50 t/ma
Dongola 26.6 Bt/n®
{1) Tower

100 metres height eylindrical antenna tower is erected almost in
the central part of the site.

The specification of 'the_ antenna tower 1s same for all five
tbansmittihg stations. The tower is guyed at five portions in
three diﬁectiqns. ' '
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a)

b)

¢}

(2)

The base of antenna is supported with a base~insulator and placed

“on a reinforced eoncrete foundatién.

The guy wires are fixed on three reinforced oonerete anchor blocks

' ab a distance of 70 n from thé antenna centre. In each guy wire,

insulators are insarted at appropriate intervals and choke-001ls

are attached té the position of uppermost guy insulations.

- Two navigation Obstructlon lights are mounted on the top portlon

and tqo,1ntermed;ate_portions of an;enna, respectively. The

‘whole tower will. be painted  in ze¢bra mark with .white and red

célOuP_alternatély. In addition, halfpaces are made on the top
and at two intermediate portions of the antenna and a simple

ladder built along the antenna from the bottom to the top.

Materials : Materials and products complying with Japanese
Industrial Standard (JIS) is used.

Guy wire : Products cthlYihg with'Jépanesé Stesl Structure
Standard (J$S) is used.

Base insulator, guy wire iansulator, navigation obstruction light

and other necessary components:’ '

- Products complying with Japanese Indusbrial-Standard

{JI8), Broadcast Technical Standard {BTS) and NHK
Broadcast Specifie Standard (BSS) are used,

Antenna masts for STL and TSL will be constructed at transmitting
station and studio side., Reinforced conerete foundations are used

for them.

Transmitter Shelter

The bransmiitfng station building is an unattended shéltér; it is
installed 66 reinforced concrete foundation with anchor " bolts,
The air conditioning unit (outdoor equipment) is installed elosely
to the transmltter shelter. In addition, a roof is built over
the transmitting shelter as a sunshade. The structure of the
sunshade roof is made of iron frame; AS much wind bidwa from
south to north at all the proposed sites, the shelter is installed
in the south-north direction in considering the relative position
of entrancé, air intake, ete. '
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(3) Engine Generator Shelter
The engine generatOr is installed in a separate shelter to prevent
the transmittzng sheiter from vibration and noise. The shelter is
fixed on a reinforced concrete foundation and 1ocated in soubh—

north direction same as the transm1tter shelter.

{4) 011 Tank
The oil tank of engine generator (capacity 2,000 liters, available
for about orie week Opération'in’emefgenéy) is fixed on. a mount
which 1s built on a reinforced concrete foundation. The oil tank

is located at a placé of tank lorry can access easily.

5-5 thipmént and Devices
The equipnent and deviges rglated_to each transmitting station,

studio and malntenance ceéentré are as follows,

5-5-1 Transsitting Station {(per one station)

1) 5-k¥W medlium-wave broadcast transmitter 2 sets
2) 5-KW dummy load 1 set
' 3) Input equipment 1 set
}) Transmitting antenna systenm 1 set
5) Power distribution board 1 set
6) Diesel. engine generator 1 set
7} Starter battery and charger 1 set
8) Automatic voltage regulator 1 set
9) Measuring equipment 1 set
10} STL recelver 1 set
11) TSL transmitter 1 set
12) 'Lightning probeoting transformer 1 set
13} Accessories 1 set
1&) COnstruction materials 1 set
5-5-2 Studio (per one statibn)

1) STL Eransmitter o : 1 sst
2) 1TSL receiver . : T 1 set
3) Remote control and supervisory system 1 set’
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< 4). . Input swifohing panél SRR - 1 set

- 5) Construction materials S 1 set

5-5-3 Maintenance Cehtre

5-6

1)
-2}
3)
W)

Spare parts for transmitting station
Measuring equipment
Vehicle for maintenance

Tools and Jigs for mainténance

Basio Design Diagram

rig.

Fig.,

Fig.
Fig,
Fig.

Fig.

Fig,
Fig.
Fig,
Fig,
-Fig.
Fig.
Fig.
Fig.
Fig.

5-6-
5-6- 2

—h

set
set

set

- st amh ek

setb
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(1) Construoction work which shall be carried out by Sudan side as the
results of the minutes. '

1) City power receiving works ' BSd. 9,600
2)  Fence construction work: _ B34, 55,760
3) Land levelling work: _ o LSd. 2,750
b3 Guard house constructiont ESd. o 4,100

Five Stations:  Total x5 Lsd. 411,000

{2) Opération, maintenance and programme production ¢ost after
completion of this project per year in five stations totality.

1) Power supplying cﬁarge: ' BESd, 2“3;000
2) Mainténancé cost: hSd., 678,000
3) Programme production cost: LSd. 113,000

Total: hsd. 1,034,000

5-8 Technical Cooperation

In order te¢ train managing staffs and the engineers of new
maintenance ¢entre which hold reésponsible for thé mainbehance of fTive
stationé, pavtioipatioﬁ of the above trainee in the Training Course is
Eequested and oondueted: annually as ‘a part _df Oversea's  Techinical

Cooperation Projeét under the auspices of the Government of Japan.
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CHAPTER 6 = PROJECT IMPLEMENTATION SYSTEM

6-1 Main Body of Bxecution

The SNBC, with & consolidated organization and staff engaged in
the management of ‘the ’ broadeasting | service, -has ' a sufficient
qualifieatien as an organization for implementation of the project.

ity reSpeet to the management of the’ eonstruotion work and
personnel required, these duties will be earrled out by the Technical
Affairs Division in SNBC.

In additiOn, aftéer the conclusion of B/N, the Japanese consultant shall
conelude a agreement' with SNBC, then carry out the implementation
planning and consulting related construetiOn work in trust for the SNBC.

6-2 Construction Plan

The contents of the implementataon plan shall be 3peoif1ed in the

COnSULtant agreement and construstion agreement.

~As for the implementation plan and the construction supervising
for the project, the consultant shall oervy'out them,:and as for the
construction. inocluding supply of construetien materials, the Japanese
contraetor shall execute it,

6-3  Scope of Work

The items of this projeet which the Sudanese Government snall deal
with are as follows. '
(1) Procedures for nenmiesione_”and 1icences of the authorities

‘concerned, customs procedures and othens,

(2)  Construction items to be dealt by the Sudanese Government.
The following construction items shall be dealt and implemented by
.bhe Sudanese Government with respeot to the five transmitting
stations to be ‘newly installed in El Obeid, Wad Medani, Atbava,

Kassala and Dongola.

1) Clearance and levelling of the pr0poeed sites before the start
of the construotion work. ' :
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6-4

2) Watér and oity power supply for the construetion work.
3) COnstruotiOn of peripheral fente at the site.

) PreparatiOn of guardhouse,

5) City power supply for transmitting station.
6) Construction of programme transmission line,

SNBC shall prépare one prOgramme transmisSIOn 11ne from SHBC
Omdurman to studio of El Obeid, Wad Medani, Atbara, Kassala and
Dongola, reapectlvely.

SNBC Omdurman to E} Obeid telephone exchange office

! Microwave oireuit for telephOne
SNBC Omdurnan to Wad Medani telephone exchange offiee

! Microwave oirouit for telephone
SNBC omdurman to Atbara telephone exehange office

1 Microwave oircuit for télephone
SNBC Omdurman to Kassala telephone exchange office - |

t Miocrowave eircéuit for telephone
SNBC Omdurman to Dongola telephoné exchange office

¢ SUDOSAT satellite circuit
Bach telephone exchange office o eaoh studio

: Wired circuit

Construction Schedule

The construotion schedule of this Project is given in Table 6-4-1,

The main poihts taken into consideration upon the determination of this

construction schedule are as follows:

(1)

@)

(3)

In order to reduce the duration of construotion vwork as short as
possible, the constﬁuction work of the five transmitting statlons
shall be divided into two groups, Sueh as bﬁree stationé and iwo
stations, and be implemented in parallel.

Broadcasting equipment shall be 1nsta11ed in each transmltbing
3tation and studio 3imu1taneou31y during the same period.

The foUndatidns of shelters for transmittér and engine generator

- shall be cbnstruoted simultaneOusly with the fbundation work of

transmitbing antenna.
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6-5 Produrement

After broadeasting equipment ahd;enginé'géhefator are assembled
the wiring and adjustment in the shelter in Japan, then . they shall be
transportéd and installed in the site, '

Transmitting antenna and sunshade of transnitter shelter
manufactured in Japan shall be transported and installed in the site.
Reinforoing bars t6 use for the foundation shall be brought from Japan.

Inland tranSportation from Port Sudan to  each transmitting
station, proaessing of reinforoing vars for the foundation and labour at
the aite shall be procured in Sudan.

Also construction materials such as cement; sand for foundation,
gravel and wood supporting for shape frames shall be procured in Sudan.

6-6 Maintenance and Management Plan

It is required to eonsolidate the managément ﬁystem in order to
maintain broadeasting facilities in goéd condition, and it deem that
section ‘of Maintenance Centre -shQuld. be _establishea in ¢hargé of the
maintenance and technical management in Omdurman. Maintenance Cehtre
shall engagé with managements of five unew stations and take ohargé'0f
staff training. '

6-6-1 Organization and Performance

As for new loecal radio broadcasting facilities, management and
maintenance seoctions in SNBC shall be consolidated. :

(1) Loeal Transmitting Station
: Technical staff in each statibn shall engage nithz
1) Operation and monitoring for broadoaating system,_ .‘

2) Production and transmission of local hroadcasting pvogvamme in
each station, ' ' _ o
Daily maintenance of broadcasting equipment and  Urgent repair

workasg
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It is necéssary to organize a duty-system with more than two
persons always from the 'stafb (6:00) to the end (24:100)  of
broadcasting. In case two persoﬁs are on two-shift every day, it
will be necessary to arrange at least six persons for each

station.

{(2) Maintenance Centre

Maintenance Centre shall be established in SNBC Omdurman and be
engaged in the five medium-wave radié transmitiing stations of 5-
kW ocutput power newly established under the first year plan with:

1} Determination of facility maintenance plan (long tern and
annual);

2) Periodie inspection, and checking; _
Urgent répair works in failure of broadcasting facilities;

3) Repair of failured unit, etc.;

) Technical management;

5) Training of staffj

It is required to post at least six persons,

6-6-2 Arrangement of Dévices and Spare Parts

Measuring equipment and tools for maintenance of broadcasting
facilities shall be arranged in Maintenance Centre intensively from the
view poiat of efficient disposition, Spare parts and spare modules shall
be supplied to each station in response to their reguirements.

Devices to be intensively arranged in Maintenance Centre are as follows:

Measuring equipment for maintenance 1 lot
Parts and spare parts for maintenance, spare modules 1 lot
Tools for maintenance and jigs ' 1 1ot
Vehicle for walntenance _ 1 lot
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CHAPTER 7 PROJECT EVALUATION

Radio broadcasting has an o6utstanding feature . with capability of
disseminating information rapidly and simultaneously over a vast aresa,
and be received by an inexpensive simple radio receiver operating on
béttery power. In a&ditiOn; the radid brogr#mmes can bé prodﬁced by
using simple and inexpensiﬁe téoilities with few staff in comparison with

those of television.

In the vast territory of Sudan, as the condition of
telecommunications is insufficient,l the use of radio broadcasting will

be an importént method for offerigg infOPQatioh.

In Sudan, the radi¢ medium-wave broadeasting commenced in 1940 on
a small scale at the capital Khartoum, Sennar, Juba and Nyalaj the land .
coverage 1s only about 12.2 ¥ and the populatloﬁ coverage 13 yet about 38
y With the installation of radio transmitting statlons .and  its
broadcastlng network for the five clties of the first year plan, the land
aoverage will be improved te 15. 1 % and pOpulatlon coverage rate will be
1mproved to 53. 2 1

By broadcasting the programmes produced at SHBC Omdurman through
this network to a wider area, it will be helpful to unify the nation of
Sudan. In addition, the information of central administrations can be
offered to the nation promptly, Moreover, 1t will be possible to further
enhance the effectiveness of radio broadcaating not only by broadeasting
programmes of central administrations but also by broadcasting 1local

programmes produced at each local station cloself related to the peoples.

. By producing programmes. at each station, for example in Kassals,
Eastern States of Sudan where frults such as grapes, mangos, bananas are
cultivated and some of them are exported to the Arabian Gulf countries,
timely broadeast of agricdltural_gﬁidance will be made_effectively for
increasing the productivity, In Wad Medani region, the main producing
area of raw cotton and sugar c¢anes, information related to .supply of
water for cultivation and timely suggestions on harvest work will be
useful for incfeasing the ﬂrodu¢t1§i€y. In Atbara and Dongoia regions,
the main cereal producing areé; agnieuitﬁval iﬁformation'and guidance to
neWw cultivatlon wmethods will ©be Dbenefielal for increasing the
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productivity, In EL Obeld where livestock farning of such as sheep,
goats, cattle are carried out on a large scale, information related to
livestocks inoluding countermeasures = agalnst infeotions will also be
useful for increasing t,he productivity.

In addit.ion, as thé sanitary olr-cum:étance# are not sufficient,
pdpulaflzation of sanitary kaowledge _by publiéaEiOns is difficult and
population of nomads is high, improvement of the f‘oregdihg natters 1s
expeoted by méans of radio broadeasting.

As described above, construction of the radio transmitting
stations in this project will greatly contribute to the improvement of
tiving standard of the Sudanese nation and development of regidnai
soolety, agcordingly the finandial assistance in grant aid from Japan
will be of meaningful. '

 After fhe implementation of the first year plan, as the second
year through t.he fourth year plans, the expanalon ot‘ brdadeasting network
with the renewal of superannuated facilities and ¢onsolidation of the
systen should “be further executed. This pr'oject is therefors to be
implemented in order to perform the mission of broadcasting in Sudanese
soclety. '

This plan, as a finaneial assistance in grant aid from the
Governméent of Japan to enhance the necessary medlum-wave broadeasting
network facilities for accomplishing the 1nitiél' objective, is to impose
no 0verburden to Sudan in conat.ruobion of f‘aoilit,ies and continuance of
Oper-ation. For example, as the proposed sites are all public-owned or
semipublic-owned ‘estates, - there will be no trouble in acquisit.ion of
sites, In addition, the 1length of electric poweéer lines to be fewly
installed for these transmitting stations is totally only about -1 16 km.-
Moreover, in respect to the necessary programme transmission lines, the
existing lines can be used and the temiﬁal equipment are only to be
modified. ' ‘

The . acquisition of sites, water supply, enhancement of pr'ogramme
transmission lines, are ensured by Sudan side,
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In addition, SNBC will be responsible for the operation system,
the acquisitidb of personnel for the new transmitting stations and the
Maintenance Centre. Thus,_there is eonfidenee in materialization of this
plan and the successive second year through fourth year plans. '

~ With regard to the project cost, the broadeasting facilities are
designed economically as far as possiblé. The height of transmitting
‘antenna 1s determined on the basis of economy and effectiveness. The
plan is also devised that the period of construction work will be

shortened greatly.

The population which will be served by the prdposed five
transmitting stations in good c¢ondition, is estimated at 3.4 to U
millions under the assumption that urban noise level at MF band of the
related reception aréa is_sufficiently low. In addition, éOnsidéring the
fact that the sadio recelver héve been used already, extended radio
broadeasting service by the plan will be received iwcwmediately by the

nation of Sudan.
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CHAPTER. 8  CONCLUSION AND SUGGRSTION

8-1 Coneiﬁsiéh

Bxpansion of radio broadcasting netwofk,Aplanned by the Governuent
of Sﬁdan 13 . one of the most effeetive measures to raise the liV1ng
standavd of local residents and to deve10p the local communlties, which
enables the prOmotlan of news and information service for the regional
society, flourishlng of agrlculture and cattle breed1ng, diffusion of
knowledge on health and sanitation, educabion of children, eto.

The survey team confirmed the feasibility, reasonability and
usefulness of the proposed project together with the Sudan officials

concerned,

Furthermore, each city which has been selected and proposed for
the first year plan, El Obeid, Wad Medani, Atbara, Kassala and Dongola
satisfy the above objeetives, without causing any hlndranCe for the
construction Work and operation of transmitting stations.

As for the maintainability of the facilities, exisbing and future
installations, the survéy team conoluded that it would be possible to
keep them in godod conditions with the staff engéging now, however to Keep
the continuation of good maintenance, training of staff 1is inevitably
required. In this sense, participation of trainees from the SNBC in the
"Group Training Course for Hadio_Broédcasbiné Bngineering” held annually
in Japan under the auspices of the Governmeht of Japan is effective,

By the réason, the survey team derived the conclusion that the
first year plan is worthwhile to projeot by offering the finanoial
assistance in grant aid from the Government of Japan to the Government of

Sudan.

8-2  Suggestion

After the completion of “the project, it might be necessary to
strengthen the maintenance and technical management systen to establish
the ways of management and opeﬁatioh.
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For this purpose, SNBC is neccessary to prepare a long-term-plan
on the positioning of personnels with sufficlent ability and the
arrangement of training.

In order to promote the utilization of broadcasting to raise the
living standard of the reglional inhabitants, further expansion of
broadcasting network is required. To «¢ope with the requirements,
successive materialization of the second through the fourth year plans is
desirable, following the completion of the first year plah.

To ensure the continuation of broadcasting service, stable oity

powWer supply to each transmitting station 1s required.
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APPENDIX-I

Mr. Mototsugu KANO

Ministry of Posts & Telecommunications

Mr, Toyoo TANAKA
Japan Broadeasting Corporation

Mr, Tatsuo SUZUKI
Japan Intevnatlonal Cooperation Agency

Mr. Takashi MIYAGI
All Japan Radiq & Teélevision
Engineering Services Co., Ltd,

M. Mitsuru AIHARA
All Japan Radio & Television
Englineering Services Co., LEd.

Mr. Yoshiichi FUJII
All Japan Radio & Television
EX-1I
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MEMBERS OF THE BASIC DESIGN SURVEY TEAM -

Team leader

Planning of broadeasting

Coordinator

Planning of broadcasting

network

Transmission facilitises

Power-source equipment
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APPENDIX-II - - R
SCHEDULE OF THE BASIC DESIGN SURVEY TEAM
(30 days, from Feb. 3 to Mar. 3, 1984)

Date - Place of Stgﬁy. Contents of Study

February = 3 (Fpi)_ yeave Narité, _
5 (Sun} . Arrive in Khartoum. _
& (Mon) Khartoum Courtesy call to the Department of

Information and Culture,
_Presentation and eéxplanation of
Inception Hepopt to SNBC officials
and diséuésidn with thenm. Inspection
of TV broadcasting station in
Omdurman and transﬁitting

o " broadeasting station in Ardah.

7 (Tue) ‘Khartoum 'InSpéction of radio 5r03dcasting
station in Omdurman. Courtesj call
on chairman of SNBC and goveraor of

. - Cordofan regilon. |

8 (Wed)  El Obeid Meeting with broadcasting staff
concerned. Study of the proposed
gite. Inspeotidn of transmitbing

‘ o faoilibiés. _
':9 (Thq)' El Obeid Inspection of Telecommunication
. ‘ _ _Corpération and power plant.
10 (Fri)  El Obeid  Inspection of water works facility,
- ' Meeting with SNBC staff.
11 (Sat)  El Obold  Study of broadcasting studio.

‘Meeting with the Minister of

Information in Cordofan region.

12 (Sun) El Obeid " Study report to governor of Cordofan
o _ region,
13 (Mon} Khartoum - ¥isit Japanese Embassy'and submit

interim report, Request the
geological research in Kassala to
Khartoum University.
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Date

February

15
16

AT

18

19

20

21

22

{Tue)

{Wed)
(Thu)

(Fri)

(Sat)

(Sun)

(Mon)

(Tue)

(Wed)

Place of Study Contents of Study

Khartounm

Khartoumn
Atbara

Kaasala
'_Abbara

Kassala

Atbara

Kassaia
.Khartoun

Khartoum

Khartoun

Khartoum

' Inspébtién'or the constrdotion'éite

of Khartoum Training Hospital
Project. Collection of reference

‘materials from the government of fice,

Review of collected data.
Study of tha proposed site,
Inspection of Telecommunication

" Gorporation and TV broadcasting

station. _
Measurement of field strength.
Study of the propesed site.

" Inspecotion of power plant.

Measurement of field strength;
Study of the proposed site.
Inspection of power plant,
Implemeﬁtation of ééolOgical

‘research. (C.P.T.)

Study of proposed site.

Inspeotion of broadcasting studio and
Teleconmunication Cérp0vat10n.
Hestudy of the proﬁoaed site,

Arrival of team leader and Mr, SWZUKI

in Khartoum. Review of colleoted
‘data., Meeting of the teawo,
Courtesy call to SNBC by the tean.

Study of construction matérials
market. Collection of various kinds
bf map, - o

The team visits Japanesé meéésy.

InSpecpion of Repairing Centre of .
Telecommunication Corporation.
Courtesy call oh the Minister of
Information and Culture by the teanm.
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Date -

February

March

23 (Thu)

24 (Fri)

25 (Sat)

26 {Sun)

27 (Mon)

28 (Tue)

29 (Wed)

i (Thu)
(Fri)

Ny

Place of Study

Contents of Study

Dongola

Dongola

Had Meédani

Dongola

Wad Medani

Dongola

Sennar
Khartoum

Khartoum

Khartoumn

Meeting with broadcasting staff.

 Inspection of Telecommunication

Corporation. Measurement of field
strength. |
Study of the proposed site.
Inspection of TV broadcasting statién
and transmitting_station.
Measurement of field strength.
Study of the proposed site.
Inspection of Barth Station for
Communication Satellite. Measurement
of field Strength.

Inspection of radio broadcasting
station and Telecommunication
Corporation. Study of the proposed
site,

Inspection of radio broadeasting
st#tion.

Inapection of Sennar transmitting
station,

Collection of reference materials
from the government office.
Colleotion of reference documents,
Signing to the Minutes.

Collection of reference documents
from SNBC. Report to Japanese
Embassy.

Leave Khartoun.
Arrival of Narita.
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