: the daytime, the incoming signal of the -co-channel was
-inaudible, and as’ the urban noise fisld strength was also lower. than 20

dBp, the required field strength for reception was set at 60 dBp. 1In
- the nighttime, as no 1ncoming signal of the co-channel was audible, the
required field strength for reception was set at the same figure as in
. the daytime. ' '

Fig. Gl 22 to Pig. 5- Q 25 show the esbimated service areas of the

'_four stabions.

- For the estimation of field strength, the CCIR Calculaticn Chart {
Rec, 368-1) -was useds “In additioﬁ, the ground conductivity was set at
3 x 10=3 S/m referring to CCIR Report (Rep. 717-1).

5-2-3 Broadecasting Equipment

In designing the broadecasting equipment, priority should be given
to easy operation and maintenance and the reduction of running expenses

by improving total system reliability,

The below-mentioned basic policies apply to the design of the
broadeasting equipment:

i) Broadcasting facilitiés meet the objectives of the Project in the

most appropriate manner.

2) Materials and engineering methods that are most suitable for the .
application of the faellities and the limited constructlon period'
are selected, '

3) Consideration is given to realizing high reliability and':power
saving -as well as operability, maintainability, and economie

merits.

4) Technical standards of CCIR are referred to for the specifications
of the equipment so that electrical and mechanical safety as well
as durabllity may be assured for the equipment, and possible
expansion of the'faoilitiGS'in the future and merits of continuity
With Phase 1 are taken into consideration.
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5) Appropriate measures are taken to assure safety of operating and

maintenancé personnel.
5-2-4 Transmission. Antenna.

“The basie .policf for designing Ebe trénsmission antenna is-

described below!

1) It has a structure which. assures sufficieht'stréngth againsﬁ'wﬁnd

pressure and other natural conditions,

2) It is designed to increase economic merits and to efficiently

assure wide coverage.
3) Consideration is given to ease of operation and maintenance.
4) Measures are taken against being struck by lightning,
5-2-5 Sta£10n Building
The station building is to house transmitters, engine generators,
and other required equipment and facilities and it should be sulted to

the severe environmental conditions in deserts or similar gistricts.

The basic policy for designing the station building is described
below:

1} It  satisfies those functional reguirements which meet the
objectives, and due care should be taken as to veatherabllity,

heat insulation, and dustproofness.

2) Operation and administration are carried out ecdnomically and

easily.

3) Maintenance and inspection are ocarried out economically and
easily, '

4) 1t ensures well-balanced durability as a whole,
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5) It asshres max frum safety against ahy types of aceidents.

The station building 13 of a shelter type which can meet all the

requirements described above.

'There are two separate sheltefs, one for the transmitters and
another for the engine generator, 30 that transmltters nay be protected

from vibration and noises caused by the engine generator.

‘By .adobting 'theée shelters, it is now possible t6 assemble the
- required equipment into them in ﬁhe manufacturer 3 plant in Japan, to
deliver and 1nsta11 ‘the shelters eontaining the equipment to the
jconatruction sites after completion “of the requzred adjustments, and it
is expected thab the cOnstruetion peviod at the sites can be remarkably
reduced and that reliability_also can’ be assured for the equipment,

In déSigning the station buildings of the shelter type,
transportation requirements regarding their weights and dimensions are
¢onsidered 1in addition to the strength, weatherability and heat

insulation.
5-3  Basie Plan
5-3-1 Scales and Functions of the Facilities

In planning the Projeot, the seales and functions of the
faeilities should be determined so that the maximum benefits will be
achieved with minimum cost and also so that efficient and economical
operation will be possible after completion, on the basis of the site

survey.

Particulars are desoribed in the following seations.
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5-3-2 Facilities for Transmitting Stations

The composition and fﬁnétioné of the faocilities of the respective
transmitting stations. in Port Sudan, Bl Fasher, Wadi Halfa and Kost1
are as follows, The main equipment of each station 1is shown in Table

- 5-3-2,
(1) Transmitter

1) The transmitter is of. the changeover system which uses two units -
- a 10 k‘H tr‘ansmltter of the mll-solid state type to be in
service. and a standby unit -= to protecb the broadcasting service
from suspension due - to fallure and secure the broadoasting service

for the radio audience. -

The system to provide a 10 kW transmltter may be roughiy divided
into two, that is, ehangeover and miltiple systems. For the
changeover system, two units of the saie rating {10 KW} are
operated as one set with one unit being in service and éne unit
being on standby. For the multiple system, the output of two 5 kW
transmitters is combined So that 10 kW output is obtainable, In
general, the changeover systenm is used where high reliability is

required.

'As regards the transmitter to be adOpted in. Phase 2, comparison
between the changeover and multiple systems shows that equipment
costs for the former system are higher by about 2% than those for
the latter system.' However, the changeover system will be adopted
since it 1is superior to the multiple system in reliability and
adaptability to maintenance and operation.

Table 5-3-1 shows the <¢omparison between the changeover and
maltiple systems regarding operation and costs.



Table 5-3-1. Comparison'between thé Changeovcr and
the Multiple Systems for Radio Transmitter

Changeovef System

‘”Multiple System -

6_?acilities:f6h paréllel

Operation o Composition of the system
' is simplé and thus mainte- @pératiqn'are necessary,
nance on the spot is easy. which redhire.advéncéd

| o o teChniQues for their main-

o if any failure occubs) tenance.

» 6h5nQEOvéﬁ to the sténdby o If any féiluﬁe_poeurs,
unit is.automabiéglly changeoﬁéf to one unit
effécted, with the output  |operation is automatically
power of 10 kW seoured effected with the output
after dhangeover. ) powef.reduéed'to 2.5 kW
_ - o after changeover,
6MPractically; _ '
all the standby unit in o Since at the time of

' bﬁe mOUhted form ére failure the output power is

.arranged on the spot and decbeaseq to 2.5 kW, the
periodical ehangeover._. rapid recbvery of 10 kW
opebation énables confirm- requires retaining spare
ation of thelir wobking parts and other materials on
condition, thus resulting the spot,
in very high reliébility.
o Fadtilities used in common
for both units enables to
expect_operabion for a long
period through changeover
operation between in service
and standby units,

Cost 0 The systen is cheaper by

about 2% compared with the
transmittér system of the
changeovér type, '




2)

3)

(2)

1)
2)

3)
i)

5)

(3)

The multiple system makes it possible to" save about 2¢ in cost per

one station. Houever, the. changeover system is a simple system
composed of two transmitters, one in service and one for standby,

of the. same type and thus its reliabillty is high. Easy_
maintenance on the Spot and thus p0331bility of carrying out good'
maintenance work can also enhance the reliabillty.- Peviodiali
changeover operatmon of the unit’ in service and one fOP standbyj
enables the system to operate for a longer period._ Accordingly,

from the 1ong-term viewp01nt, the c¢hangéover system seems to have
larger investment effects even if it costs a llttle_higher.

The necessary equlpment and switches for mOnxtoring and operation
are mounted on the main front panel of the transmltter to assure

easy operahlon.

The transmitting antenna wnich is a high-erected structure on the
ground may often be affected by lightning flashes. Measures have
to be taken so that no damages may odcur in 'the. transmitter
connected to the antenna, by instailing a protection cireuit at

the output of the transmitter,
Ancillary units for the transmitter
Operation and wonitoring panel
Programme input equipment

Output switching unit

Dummy load unit

Surge protector

Link c¢ircuit belween studio and tranSmitting station

STL and TSL of radio waves or a wired circuit is arranged between

each studio and transmitting station so that broadcasting programmes,

‘remote control and monitoring signals of the transmitting station and

telephone may be transmitted bétween them.

The radle link system is provided to the stations in Port Sudan,

El Fasher and Kosti. The radio link system employs two UHF frequencies
of the band from 950 MHz to 960 MHz and it is composed of iwo radio
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sets having an automatic ‘changeover system which enables one for

operating and the other for a standby.

The antenna. is 30 m in height at the studio and 20 m high at the
transmitting station above the ground level.

_ Ajwlred-cirduit'shall'be'émployed‘at-whdijﬂalfa with multi-paired
¢ables'(to be embedded under the ground) connecting the studio control
room and the transmitter shelter.

(4) Remote-control and monitoring equipment

The .operation  to start and stop the transmitter and power
generator in the transmitting station is remote controlled from the
_ studio 30 that the station may _bé put on uhmanneﬁ operation. The
studio 1s  provided with a panel unit to display the operating
conditions of the equipment and to transmit alarms when trouble happens

with the equipment.

Controlling and monitoring signals (between the studio and the
transmitting StatiOn) shall be transmitted by means of the STL and TSL
in the stations in Port Sudan, El Fasher, and Kesti and by means of the
wired circuit in the Wadi Halfa Station,

{5) Air conditioner

An air conditioner unit is provided in the transmitter shelter to
keep the environmental temperature for the transmitter 'ﬁithin an
allowable ranges. Since the air conditioning unit should'alﬁays_ﬁe'
operated during broadeéSting hours and 1t incorporates mechaﬁiéal
rotary parts in it, two air conditioning systems are provided including
an outdoor unit, so that periodic maintenance may be carried out

without any inconvenience,
{6) Power distribution facility
The power distribution - facility 1s c¢omposed of a poven

distribution board, an automatic voltage regulator and an isolation

transformer,



(7) Intercom system .

om system for communicatlon betueen bhe studio
In each statién in Port Sudan, El Fasher .

This is an interc

and the transmitting station. -

and Kosti, the telephone signals shall be transmitted through the STL
and TSL by multiplexing the signals onto the broadcasting pPoarammes
together with the remote control and monitoring slgnals ‘for the

transmitter operation. In Wadi Halfa, the 1ntercommunipation‘is made

through the wired c¢circuit.
(8) Transmitting antenna systenm
1) Transmitting antenna

The transmitting antenna is composed of a guyed mast made of a
steel cylinder about 100 m high and about 35 cm in diameter having an
insulated structure at the basement. To ensure economic merits, the
same size of itransmitbing antenna is used for all stations, but a part
of the top guved wires wiil be used according to the assigned frequency

as top loading, in order to obtain high efficiency of radiation,

The base of the antenna mast Is insulated with a base insulator
and a épherical bearing is installed under the base insulator 36 as -unot
to apply a debrimental force to it. These are placed on top of an
independent base made of conerete about 2 m above the ground. Theé guys
of & stacks in 3 directions ére_ fixed to 3 anchor blocks made of
reinforced concrets placed 70 m from the mast center. Insulators are
ingerted into each guy at an appropriate interval, and the guys of the
highest stack are provided with choke coils,

Two navigation obstruction lights are mounted on the top portion
and two intermediate portions of the mast respectively, The whole mast
will be painted with white and red stripes alternately, dividing the
total into 7 sections.

Structural analysis and design are to be made with reference to

the Building Standard Law, its related regulations and various
structural design standards spec¢ified by the Architectural Institute of
Japan,



2)

3)

b)

5}

" Fig. 5-4-15 shows an outline of the transmitting antenna.

Radial earth

The earth plays an important role in the radiation of medium

freéquency radio waves. 1In other words, the earth acts to return

~the antenna's current, and its efficiency deteriorates due to the

loss taking place there (ground loss).  Accordimgly, a radial

earth is installed 50 as to minimize ground loss as much as

possible. - It is preferable that the scale in radius be 0.3
wavelengths {about 150 m) to 0.5 wavelengths {about 250 m), but in
actual practice (radius) = (antenna height) is taken in many cases
in view of the dimensions of the site area and economy. 1In this
projeat also, the radial earth is taken as 130 m, and 120 copper

wires are buried in the earth radiating about 30 cm below GL,

Fig. 5-4- 16 shows a layout of the radial earth.

Antenna tuning unit

An  antenna tuning unit is provided near the base of the
transmitting antenna to assure electrical tuning belween the
transmission antenna and the feeder,

Feeder

A coaxial feeder with surge impedance of 50 ohms is connected

between the transmitter cutput and the antenna tuniﬁg unit,

The feeder will be embedded under the ground from'the traﬁsmitﬁer
shelter to the antenna tuning unit to the depth of about 60 ¢m, "

Ancillary facilities

{a} Austin Transformer
In order to supply power to the navigation obstruction lights
installed on the base insulation type antenna, medium wave

high frequency power should be able to be fed without any
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troubié. 'Theréfbre, an Austin transfbrmer (;nsulated
transformer) should be émployed with jts primary = and

secondary coils insulated for nigh f;equeney;

{(p) Choke ¢oil and ball gap -

In order to proﬁeet. the equipment from.'lightning,"a choke
eoil and ball gap are inserted. A choké'cqil is to provide a
ground in terms of direct current while a ball gap 1s to
decrease electric potential by discharging when the potential

goes too high.
{9} Engine generator

Commercial power is usually used for operating the transmitting
stations. To assure broadeasting capabilities even when the commercial
pover fails, an engine generatdr should be provided ‘to each
transmitting station. A changeover switech to select either the
commercial power or the engine geherator's pbwer should be designed to

give priority to the commercial power side,

The engine generator should be composed of a diesél engine-driven
generator, a starter battery, a battery charger, and a fuel tank {(with
a capacity of about 8,000 liters which allows broadeasting for a
fwonth).

The capacity of the generator for each transmitting station snould
be about 90 kVA, supplying 415 V, 3-phase, 50 Hz pover,

The start/sbop control of the engine generator can be operated at
the transmitting station as well as remote controlled from the studic
side,

The fuel tank for the engine generator should be mounted on the
ground level and be fixed on a frame mounted on a reinforced conerete
foundation,

__69._



. 3337 ©® BUEg

2}87 sE sueg

2397 SE 2meg m 1J9T $¢€ owes

|
|

42187 £¥ owes %
~ageT s® emes
3397 st dwes
197 SE sueg
2397 SE oWeg
3397 s® oweEg
1397 s® omes

9397 Se swes

zmy 168

4397 6% omeg

4397 ST

2187 % IWEg

1JOT SE€ owes

2397 $% oweg

330
aueg

wepng.
s®

3397 se

sWeg

3391 ST

uepng 3404
se sweg

7 Lo

3J9T 5T owes

.w&uw.

sweg

4JOT 6' JWES

1397 58 Uy

3JOT ST Sweg

“a2eT ST omes

2J9T §B oweg

paITH
9397 % oweg
3ge7 sE emes

1J9T ST eumesg

- poJTA

2Hn L

.uh@H £® wﬁmm

JO95T HOULISTHSL UOTLEINSUT

. 254899 STINDJID
o sama0
adooSOTTIOSO
jusudinbe Furanseow TeUSTS OTRLY
1ueTaRas JupqaTwsuUBS] UORE

auaudinbs

AJBTTIOUR DPUT J04045U0E ouTdue TIS9TP Zutsnoy 204
1J93TOUS AU

T 000%g Mues Temg ‘T Q6L Auey T9NZ JOOPUI
Joqesausd surfus sy Jurguess J07
saefaeyd Asoqaeq pue AI939TQ J93JEIS.

ZH 05 M P E A Gl VAN 06
sJo3elsue? suTIUS TOSIT(

JOogssaae JUTUIUTT]

ISTW BUUSIUE JO momn Yy JEOU DPOTTRASUI

2Tun Sutuna BUURLUY
vum SNTPTI UT WOSL

IYFLBS TETPEY

1€EBW SU3 JO SsuotaJod 23erpSmJsiuUT oMy pue doj 3y

$3YSTT UOTIONIASQO UCTIRFTARN

sAng oFeqs-oAT] ‘AUmM-20JU3 U3TM PIJETASUT oSeg

23YSTOU WOOL ISEW JAPUITAD 19938

SoATM BUTHLILD OTL

A3TTIORI UOTANGTIJISTIP JomM0d fJ3UROTATPUCT JTV
$J999THSUBL, 9L ‘asaTsded IS ‘jusmdinba
AderTioue pue suswmdInbe J833TWSUBIY FUTSNOY 0]
$IPTOUS 2UQ

susmdTnbs
qu pue IS o4 DaxsTdILTOW STEUSTS WOoJRUT
IU0TARAS JUTILTWSURL], = OTPNIS

JIWIOSSUBIY UOTIBTOST

JO4BTNHoS 2¥en 104 DTIBWOANY
DABCG UOTANQIJIASTD J9M02

4TUN JOOPING U FUTPNIOUT S395 oML
JanTOUS J19%
S =gTWeURIY SUY 2PTSUT 3aNJeISCWS] BUTTTOIZUOD JOZ

J399TW
|mcmgp TRUTTS mﬂagOpaqoa JBATI02J TRUITS TOJIUSD

m>opm IS SUS ST SWES @ 1STU VUUSLUY

sTeudTS WoOJIRUT DUR STRUdTS

TOILUCD 270Wsy *FUTIOATUOT~FUTASLODEOIQ JO UOTS
~ETUSURLY DPOXOTATAING ‘JS44TUSUBSY OTPEI PUEG. JHD
_ {(7S1) OTPNIAS =« UOTIELs JUTQITUWSUBL]
pnwﬂmd BOZ ¢ JSEW BURSIUY

STRUTTS WODJISUT

pUE STRUSTS TOJLUOD 230wy ‘soumeaSolg Jo uols
-STUSUBIS PoxaTdIaInm ‘JoATIDdJ OFpRJ
(L) UOTABLS JUTIFTWSUBJL = OTPRIY

ZHY Lhd

Joa99%0ad a8ang

ATUn pPROT Aumung

arun Furyolyas qndang
susmdinbe andut omweudoad
WOLSAE JRA0ITUBYS MM 0L

‘pueq Jun

susnudtnbs Furansesy (2L

JoaTous dursuz (Ll

Jojeaausd sutdvz (0L

euuaque JUT4ITHSURIL (6

JP3TRUS JIYATWSUBIL {8

wa364s WoOIIRVL (L

AzTTTIOR]

UOTANQTIGSTP Jom0d (9

| JSUOTLIPUOD STV

suswdynbo
FuTacqTuom puw
TOJ3U0D=230TRY

uotaeRs

wQAppﬂamadLH

} OTPNSS USIMISG.
ATROITO UL (€

houwsuwsh.
Fursarwsweal (2
g

I TWSURAY

!

(s

s

Tasey |

nonmmm.dm,

| egren Toem

gmvsm 410

WOLT.

BUTL3TIS UL

SOT3TITORS UOT3esS JUryjTuwsuesy

2-t-S otaey



5-3-3 Studio Facilities

The below-mentioned studio facilities should be provided in the
studio building which the Sudanese side prepares in the four citles of
Fort Sudan, wadl Halfa, El Fasher and Kosti, = The Funcbions of the
studio fac1libies should be for producing local broadcasting programmes
and for switching between the nationw1de programmes relayed from SNBQ
Omdurman and loeal programnes as well as the control_and monltoring of
the féspeetive transmitting station. The majbhfequiﬁﬁént'in the.stuﬁio
is shown in Table 5-3-3. | | | |

(1) Programme prOductiOnftransmissioh faeilities

A set of equipment reqﬁired for the production of local radio
programmes and transmission control of the programmes is installed in

each studio control room.
(2) Switching panel of input signal

The nationwide programme sent from SNBC Omdurman station or the
local programmes produced at each station ére switched by the newly
installed switching panél in the control room of eaéh studio, and the
programmes are .sent to the transmittiﬂg station through the 1link

cirauit between studio and transmitter.

Four inputs and one output are provided in the switching panel in
consideration of the possibility of off-air relay in the future.

{3) Link eircuit between studio and transmitting station

_ Either a radio system or a wired ecircuit 1is provided between the

studio and the transmitting station as the link circuit for
transmitting broadcasting programmes, remote controlling and monitoring
signals and intercom telephone signals,

The radio system is uséd in the stations in Port Sudan, El Fasher
and Kdébi. The radio system employs the output power of 5 W operated
at two UHF ffequeﬂoies in.the 960 MHé'band and is qombosed of two radio
sets inoluding a stand-by set having an auiomabio change-over system,
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A wired‘ eireuit is enmployed at 'Hadi Halfa station with : oulbi-
paired cabls (to be embedded under the ground) connecting the studio
control room and the transmitter shelter, ' '

'(ﬁ) ”Rémote-control and'monitbring‘eqdipmént'

Remote eontrol and monitoring equipment is prOV1ded at the control

r00m in each- studio to assure unmanned operatzon of the respective

) transmitting stations.' “The equipment is provided with functions which

 enable operations to start/stop thé transmitters and an engine

generator, monitoring Operatlonal conditlons ‘of  the equipment and
reception of the alarm signals sent” back  to the studio from the
transmltting station.

'ij.fihterééﬁ system

" An  intércom” system is provided in each studio for communicating
' between the studio and the transmLtting station., In the stations of
Port Sudan, El Fasher and Kosti, the intercom signals are transmitted
through the STL and TSL by multiplexing the signals onto bhoadcasting
signals and the remote control / monitoring signals., In Wadi Halfa,
the intercom signals are transmitted through a wired cirecuit.

(6) Power facilities -

A battery floating system is employed Ffor the STL/TSL and the
remote control and monitoring equipment.,

(7) Monitor recelver

Anall-wave radio recelver and an inclined recelving antenna are
provided for monitoring the transmitting station.

5-3-4 Equipment for Maintenance
(1) Maintenance center and maintenance system

The maintenance eenter was established in the SNBC Headquarters as
a nuoleus of the maintenance system for _the five local stations
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constructed under Phase 1, The center plays an important role in
 centralized administration of spare parts, repair for failed equipment

‘and modules, and traini_ng“bf';eehﬁical staff.

The maintenance for the four stations to be newly construoted_
under Phase 2 will be carried out in the similar system as that of the
Phase t statlona. - Theréfore, functions of the maintenance eenter
should be reinforced by supplying funther nebessary maintenance
eduipment along with  the SNBC's own programmes to construct a new
bullding and to increase a number of the staff for the center.

The maintenanoe for the loeal broadcasbing stations adopts a
syatem that shares ma1ntenance wonk between the local sbabion and the
maintenance cenber, according to c0ntents of the hork and the technical
level required. The daily operation and naintenance 1neluding simple
troubleshooting are carried out by technical ‘staff at . ‘each 1local
station, The maintenance cénter ecarries out maintenance patrols to
give an overall inspection and maintenance to the station’ facilities in
accordance with the schedule. In case of failure which requires repair
at the site, the maintenance center deSpatches a maintenance crew with
necessary equipment and materials including spare modules to the
station. The failed modules are repaired at the maintenance ¢enter,
since it requires advanced techniques and additional measuring

equipment to repair,

From this viewpoint, adequate 1tem3 and quantity of spare parts,
tools, and measuring equipment to meeb the respective maintenance work
are supplied to each station and the maintenance center,

When the maintenance center despatches 1its staff to the local
statione for maintenanee, it is indispensable to use a vehicle to ecarry
staff persons, ‘measuring equipment and spare parts required for the
maintenance. Since no vehicles are available for that purpose at
presenb, a vehicle for malntenance 1is supplyed to the maintenance
center under the Project.

- {2) 'Cpntents of the facilities for malntenance

¥



1) Spare parts

Spare pérts éfe' Supplied_-to each station. and the maintenance
center to énable proper répaib work for equipment failure, in order to

secure broadcasting service to audience,

Expendablo parts. like fuse and lamp valve ~and séme mechanical
parts whioh are possible to estimate their llfe ‘are supplied to each
station. _ Other items. including sparé modules - whie¢h are hard to
fbrgeaét pheit failuré _befpfehand are supplied. to the maintenance

center,

_ The items add'the quantity to. be supplied will bé decided so that
they will assure -proper maintenance vork for -the facilities, in
'consideration of the operational experience of the Phase 1 stations and
the difficult situation of replenishing spare parts in Sudan.

2) Measuring equipment

~{a) .Méasuv&ng:eqhipment for daily maintenance at each
transmitting station
Rack-méunted type
Audio signal measuring equipment
Oscilloscope
Others
Circuit tester

Insulation resistance tester

(b) Measuﬁing eduiﬁieﬁt for ths maintenance center
Transmitteb module tester
Audio signal measurlng unit
" QOscilloscope
Field intensity me'ter
High freqheno& voltage meter
Frequency counter
Pen recorder _ _
Audioc signal aﬁtéhﬁator
High frequency signal attenuator



‘Thermometer

Clamp metef‘-'
Circuit tester

Test power supply '
Logic circpit tester

o 3) Tools for méintenaﬁqe'

(a) Tools for daily maintenance at each station .

A set of tools is supplied to each transmitting ‘station and
studio.

: (b)»-Tools for the maintenanee center

A set of tools fbr maintenance work and repair work 1noluding

- a hangd drill is supplied to the maintenanee center.

%) Vehicle for maintenance
A'vehiole.fbr maintenance is supplied bd the maintenance center.

5~3-5 Station Buildling Facility

(1) Station building of the transnitting station

1) Sites
As a result of the survey as to whether or not the proposed
construcblon sites of the bransmibting stations at Port Sudan,
Wadi Halfa, El  Fasher, and Kosbi are appropriate for the
objectives of the Project, it has been coneluded thab all of thenm
are suitable as construection sites since they are free from any
problems concerning the area, shape, gvound, pOWEP supply, access
road, obstacles, acquisition of land, and  geographical

relationship with airpovts.

Each site has been outlined in Chapter Y.
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'2) Layout plan

(a)

(v)

At each transmittlng station at Port Sudan, Hadi Halfa, El

- Fasher, and Kosti, - 100- meter-high “transmitting - antenna

(guyed  steel cylinder mast) is construeted almost -at the
center of the site and a radial earth system-of‘ 130 m in

radius  is embedded radially, centered at the base of the

transmitting_ antenna, The transmitter shelter, engine

'shelter, fuel tank, and STL/TSL antenna-supporting pole

(about 20 m high) are functionally arranged near the front

" gate.  Their loeations have been determined by considering

the 100ations of main roads and the final pole to receive

- commercial poWer supply. The antenna ‘tuning anit is mounted

at the base of “the: transmitting antenna, and a feeder
{embedded in the ground) is usad to connect the transmitting
shelter and the antenna: tuning hut.

Saféty fence 1is to be provided along'the outer perimeter of

the site on the Sudanese account,

Facility layout plans for the sites of the transmitting
stations at Port Sudan, El Fasher, and Kosti are shown in
Fig. 5-4-3, 5-l-9, and 5-4-13, respectively,

Since the Wadi Halfa Transmitting Station is located'near'the
c¢lty, the studio building will be econstructed at a corner of
the transmitting station site on the Sudanese account,

Multi-paired cables are wused to conneet the transmitter
shelter and the contrél room which is to be newly built in

Lhe studio building.

The faeility layout plan of the Wadi Halfa transmitting
station is shown in Fig, 5-4-7,
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3).

Station buiiding plan

The' building of each transmitting station  is composed of a
transmitter shelter which houses the transmit;ér and an 'engine
shelter which houses an engine geneérator, The engine shelter is
separated from the transmitter shelter to protect the latten from

the vibrations and noises of the engine generator,

The station building is so near the transmitting antenna that it
is'easily affgcted by radio waves transmitted-by_itself. It is
necessary, therefore, to provide a .suffieient shield to the
building . so that “such - influences may be minimized, and full
raliability is required over a long period as to the connections
of the shields. '

All the sites are located in desert or senidesént, and the outdoor
temperatures often exeéed HSOC during the daytime. It is very
dusty around the sites, Since the temperature of the broadcasting
eqnipment should be ' controlled during operation _ in these
environments and since dust exercises unfavorable inrluenees upon
reliability and service life of the equipment, it is required that
the station buildings should be of a sealed and heat-insulated

structure.

Therefore, a shelter is adopted as a station building which is
expected to display excellent performance as regards the above-

mentioned nequirements.

it is not only possible that, by adopting shelters manufactured in
Japan, the rellability of the station buildings is ensured, but
also it is possible to assemble the required equipment within them
at a manufacturer's plant in Japan and to deliver and install the
sheltered equipment after completion of the ad justments to the
construction sites, So, it is expeeted that the loeal
construotion period can be remarkably reduced and that the

reliability ‘will be assured for the equipment as it is adjusted at
manufacturers? plants,
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3

 Arrangemen£ of equipment in the shelter

Equipment should be arranged in the shelter interior in a manner

to assure safety and operational ease after studying safety in

terms of operation and maintenance and performance lines,

{a)

(b}

Tranémittet shelter

The transmitter shelter is fixed with anchor bolts on the
base. made of reinforced concrete. The transmitier shelter
contains two 10 kW transmitters,. output switching unit,
pPOgraﬁme input equipment, STL receiver, TSL transmitter,
automatic voltage regulator, insulation transformer, and air

conditioning unit,

The equipment is arranged in a manner to meet the
requirements of unmanned operation and be distributed in as
compact a space as possible to reduce the burden on the air

conditioner,
Engine shelter

The engine shelter is fixed with anchor bolts on the base
made of reinforced concrete, separating from the transmitter
shelter sc as not to exert the influence of vibration and

noise on the transmitter equipment.

The engine shelter conta1ns a 90 kVA dlesel englne generator,

a controlier, a starting battery, and a battery charger.
The ¢quipment is arranged taking into 'considération safety

during operation and maintenance, as well as proteotion from
dust and dirt,
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(2) Studio building

© 'Studio buildings are prepared by the Sudanese side and they will
have been constructed or repaired by the commencement of local

construction work of the Projeot.

The studio is composed of a small studio room of Tx5m and a

oontrol room, mainly producing local nsws and talk programmes.

The studio building preparation plan for the four cities as
implemented by the Sudanese side is outlined as followst

o Port Sudan i An existing bullding is utilized and is partially
improved by providing sound-insulating and

absorbing materials,

o Wadi Halfa : To be newly constructed

o El Fasher: : An existing studio 1is utilized and is partially
improved by 'removing a control room door and
expanding a sound lock,

o Kosti : To be newly constructed.



5-4i Basio Design Drawing

Fig; 5-1-1 Overall Bloek Diagram of Broadcasting System
Fig., 5-1-2 Outline of Port Sudan City
Fig. 5-i-3 Site Plan for Port Sudan Transmitting Station
Fig. 5-U-1  Outline of Studio & Control Room in Port Sudan City
Fig. 5-f-5 Line of Sight of STL in Port Sudan
Fig. 5-U-6 Outline of Wadi Halfa City
Fig. 5—#—7 Site Plan for Wadi Halfa Transmitting Station
Fig. 5-U-8 Outline of El Fasher City
Fig. 5-4-9 Sité Plan for El Fasher Transmitting Station
Fig. 5-4-10 Outline of Studio & Control Room in El Fasher City
Fig. 5-4-11 Line of Sight of STL in El Fasher
| Fig. 5-4-12 Outline of Kosti City
Fig. 5-4-13 Site Plan for Kosti Transmitting Station
Fig. 5-4-14 Line of Sight of STl in Késti
Fig. 5-4«15 Outline of Touer
Fig. 5-8-16 Layout of Radial Earth, Antenna Mast
. Fié. S-H;17 Qutline of Transmitter'Sheltér
Fig, 5-8-18 Layout Plan of Transmittér Shelter .
Pig, 5-8-19 Outline of Engine Shelter
Fig. 5-4-20 Layout.Plaﬁ of Engine Shelter
?ig. 5-4-21 Out line of 0il Tank |
Fig. 5-%#-22 Calculated Service.Area of Porﬁ Sﬁdan
Fig. 5-1-23 Calculated Service Area of Wadi Halfa
Fig, 5-4-24 Calculated Service Area of El Fasher

Fig., 5-4-26 Calculated Service Area of Kosti
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5-5 Execution Plan
5-5—1 Current S.tate' of Building Industr‘y'and_ Construction Guidelines -
{1) Construction industry

The Government of Sudan has been making continuous et‘forts to
mature its industries sinee mdependence. _ ‘The’ Government has’
encouraged promotion of publm investments in the industrial Seetors
from domestiec and: forelgn SOurces by enacting and - putting into action
the Dbasic legislation for 1ndustr~1al policy._ These act,s Were ‘The
Approved Enterpmses (Concessions) dot, i956"‘ '"The Orgéniiation and
Promotlon of Industrial Investment Act, 196?_‘§ *The Devalopmeht, and
Encour‘agement of Industrlal Investment ‘Acts' of 1972 and 1974 and 'The
Encouragement of Investment Act, 1980' Consequently, there are a
large number of constructmn enterprises r'anging from leading companies
backed by foreigan capital {of the U.S.A., the Hetherlands, and s0 on)

to local small-sized subcontraetors.‘

However, construction activities are rather sluggish due to the
recent dampened economy. Presently, large-scale building construction
is implemented by a foreign construction comﬁany. Some 1loeal
construction companies have acquired capabilities by contracting the
econstruction of public buildings,' but they have not fully grown up in
terms of construction capacity,  procurement of materials, and

possession of materials for temporary construction.
{2} Construction workers

As for construction w.orkers in ldcal cities, currently, the number
of experienced workers is short in every job field, as many of them
have stayed in f‘oreigrf countries to work. It seems that the number of
skiliful cafpenters of wood forms 1is considerably small, As for
tower/mast erection work, sone Sudanese speclalized teams have a
capability to handle a high antenna mast like one in this project.

Wages of the construction workers are rather low, However, the

construction costs may sometimes become higher, to assure a certain
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level of quality and accuracy because of the shortage of skillful

workers.

The working ‘hours are normally from 0700 to 1uoo hours each day
inoluding a breakfast time from 0900 to {000 hours, thereby the actual
"working hours a day amount to six hours. Holidays include every Friday
and national holidays, and worxing efficiency should be considered to
‘be lower during Ramadan.

(3) Construction materials and their procurement plan

As may be guéssed from the construction situations described
above, construation materials which d¢an be easlly procured in the
Sudanesé market are limited. Tﬁose construction materials which can be
locally procured .inolude cement, sand, gravels, iron rods, bricks,
terrazzo blocks, concrete blocks, paints, corrugated iron sheets, and

50 on. Other materials have to be imported as required.

_ Cement is produced by plants at Atbara and Kosti, but their
production does not keep up with the annual domestic consumption of one
million tons, Cement imported from Rumania and Bulgaria is available
in the market, It is concluded that such cement may be used in this
project as to quality and production volume,

Reinforeing bars of Chinese make are available in Sudan., However,
their sizes and shapes are less diversified and their supply is rather
unstable despite their prices. 8o, it is advisable that they should be

imported from Japan.

Aggregates waich are produced along the Nile River are procurable
here in Sudan.

Concerning bricks, it is preferable that they should be used only
for curing, since they are not of high quality.

(4) Laws and standards

No laws and regulations have been established for c¢onstruction and
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building "faci11t1es, and 'the. British Standard is gensrally used for

designing purposes.

It is required that confnrmatlon of construoblon should be applied
for with the oompetenb authorities prior to starting construotion work,

The basic dééign under .. the Pboject_'should be:anbried out by

considering Japanese construction standards and the local situations.

{5) Inland tranSporpatioﬁ (from the harbor of Port Sudan to the

respective construction sites)

The harbor of Port Sudan 1s the ,only trade port -in Sudan and
handles almost all the commodities imported and exported by means of

ocean freight.

As a result of the increased and expanded capability of unloading
machines and facilities, the handling capacity of the harbor is
presently 850 million tons a year, and railway services are available
from this harbor to the respective <construction sites, Since each
construction site is more than 1,000 km from the harbor, however, 1t is

necessary to account for sufficient transportation time.
5-5=2 Scope of Hork

The scopes of work to be implemented under the grant aid of the
Japanese Government and by the Sudanese Government at its OWNn' expenses
are described below:

(1) Scope of work of the Japanese Government

1) Broadcasting equipment  and expendable = items, including
installation and wiring

2) Antenna and expendable items, including foundation .and

construction work

3) Engine generator and expendable items, including installation and
wiring
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(2)

R D)

2),

3)

)

5)

6)

7)

8)

9)

Station building (shelter), supply and foundation work for

:tﬁansmitter shelter and engine generator shelter

ﬁebpe of work of the Sudanese Government

Construction sites

Already acquired by the Sudanese.Government. The scope includes
the leveling and removal of obstacles on the sites before the
start of the construction work.

City power supply

Power -supply should be connected to the construotion sites from

‘the nearest available points of the city power lines.

A progravme transmission circuit from SNBC Omdurman to the studio
building in each oity should be provided through the vrespective
telephone exchange stations, '

Fences, gates, and any related work

Pences should be built along the four sides of the site boundary.

Construction of studio buildings (at Wadl Halfa and Kosti)

Expansion and improvement of studic buildings {at Port Sudan and
El Fasher)

Exemption from all taxes and cuétomszclearance 0f'equipment and
materials related to the construction of the facilities under the

Prpjecb.

Exemption from all domestic taxes in Sudan (including customs

. duties and income taxes) to be levied upon Japanese pebsonnel

engaging in the construction of the facilities under the onjeét.

Provision of conveniences necessary for the said Japanese

personnel to enter and stay in Sudan for executing the said work.
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10) Expenses related to banking arrangements
11) Expenses related to authOPizaEibﬁ'and approvél

12) Al} othep items wn1ch fall outsides thae scope of ‘the grant aid
should be borne by the Sudanese side. ‘

5-5-3 Execution Supervision Plan
(1) Execution plan

After signing of the Exchange Notes, the consultant who took part
in the basiec désign survey should conclude a consulting agreement with
SNBC, and should éarry out a detaiied discussions and a full adjustment
of opinion on detailed designs, tenders, contracts of construction

work, and so on, in line with the basic design.

This project aims at the construction of medium wave radio
transmitting station systems -of highly. advanced technology ineluding
components such as transmitter, studio equipment, engiﬁe generator,
ete.. Various work will be conducted such as fabrication and
adjustment of the equipment, ereetion of 100~heter—high antenna masts

and the construction of station buildings,

In order to carry out the above various work smoothly and
efficiently within the specified time frame, it is necessary to send
in appropriate specialists. Also it is common to all projects that
transportation influences the time period of the work, Much
sophisticated equipment 18 to be tranSported in this project, thus

requiring much attention.

From these points, it is necessary to examine and set the stages
of execution of the work very carefully. It i3 also necessary to
exchange information sufficiently with the Sudanese side so that this

project can be executed smoothly.

Furthermore, since each construotion site is located at remote
olty apart from the capital, Khartoum, with a distance of some hundred
kilometers or more, it will be difficult for those specialists engaged
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- in ‘jihe construsction ~work - to  expéet - adéquate convenience for

_transpbrtatibn} health and other services in daily livés at the site.

‘Safety measurement ‘should be taken to secure the construction
work. = Attention should be paid to seeuring health in their living
inbludingidriﬁking wéteﬁ, food and environméntal'sanitation. Also, it
is neéesSary' to arrange In advance emefgenoy communication and
transportation so that prompt action can be taken in an emergency such

as an aceldent or sudden illness.
" (2) Supervision plan
Under the grant aid polioy of the Japanese Government, the
consultant should establish an integral personnel plan for preparation
of detailed design documents and supervision of construc¢tion work based
on the tenor of the basic design.
1} Principal poliecy

(a) To Keep close contacts with the SNBC and other authorities
concerned of the two countries, to make opportune reports.
whenever they are required, and to éndeavor to complete the
facilities in accordance with the construction programme,

{(b) To .exert efforts to pfevenb problems and aceldents from
oceubring among the parties related to the construction work .
and to give them appropriate and prompt instructions_ and
advice for the purposs of attaining the goal of the Project.

2} Contents of business

The ecénsultant should carry out the below-mentioned items under

the discussion with the Owner, acting for him:
(a) Business related to work contracts

(b) Digpatehing of site supervising technieians
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(0) Approval of design drawings ‘énd' execution of  factory
inspection and apprdval'pf produéts completed

~{d) Work veport to.the Owner and approval of 1£emé on his behalf

{e) Preparétioﬁ of prdcess reporfs and reporting on gregent state

Qf‘W6Fk at site process meetings
(f) Acceptance inspeoction ab sites

{(g) Administration . of instbuetions ‘to be given at sites,

memorandums of meetings, and testing and inspection documents
'(h) COOpebétion Wwith pfodedures to approve péyment

lUpon confirmation of completion of the work and fulfillment of the
contract conditions, the consultant. should witness delivery of the
subject of the contracts and complete this business by obﬁaining the
Owner's approval of the completed work. The consultant should report
to the compebent authorities of the Japaneése Government any Eequired
information on the progress of the construction work, payment

procedures, and completion and delivery of the facilities.
5-5-4 Equipment and Material Procurement Plan

A11 of the broadcasting facilities and related equipment and

eonstruction materials aré procured in Japan.

The broadcasting equipment and facilities are inspected (factory
inspection} in Japén after they are assembled as a single unit or in a
form of the system, and then they are transported, if necessary, by
disassembling . then. After they arrive at the sités, they are
reassembled and installed to the ipitial form.

However, the tranSmitter equipnent and engine generator are
inspected in the form as it is mounted in each shelter at the factories
concerned, and thén they should be transported, as mounted, to the

sites,



Foundations for the shelters and Ehe_antenna mast are constructed
at the sites, Cement and aggregates are locally procured, but
reinforeing bars are procured in Japan.

. §-6 Implémentation Schedule

The Impleénentation Schedule is shown in Table 5-6-1.
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5-7 Maintenance and Management Plan

"It is necessary to reinforce the maintenance and management plan
for the purpose of Keeping ‘the broadeasting facilities which are

arranged in order underfthe'Project workable over a long period,

SNBC established a maintenance center in the SNBC Headquarters in
Phase 1, and has efficlently conducted the maintenance and operation of
broadcasting facilities in newly eonstructed stations.

This projéet increases the network by four breadecasting stations
‘and attaches more importance to the functions of the rmaintenance

center,

The operational expenses for each station uwader the Pboject are
those for programme production, maintenance and management of the
facilities, lease of programme 1links, power charges and personnel
expenses, In addition to above—méntionedr itéms, expenses for the

maintenance center are required,

Table 5-8-1 shows the estimated operational expenses for the Phase

2 stations.
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Table 5-8-1 Bstizated Operation Expenses for the Phase 2_Stétion3

‘Total Operation - § o -
expenses for Maintenance Total
} Phase 2 Stations Center :
Item | CBS ©ES ES
Programme _ L o Lo _
production : 800,000 ] : -  800,000
Facilities
maintenance , . . _ .
and management 200,000 - 200,000 400,000
Power cost i4q,000 - .HHO,OOOI
Personnel _
axpenses 360,000 6,000 366,000
Others 80,000 | - 10,000 §0,000
Total 1,880,000 216,000 2,096,000

Increasing of the operaticnal  expenses '13 estimated at
approximately E32,100 thousand, which is 6.6% of the total budget of

SNBC for the 87/88 fiscal year,
SNBC should prepare the necessary budget in the

concerned, so that the four new stations built under

commence immediately full-scale operation.

-1

fiscal vyear
the Project



5-8  Approximate Estimate of the Project Costs

'ApbhOximAEe estimate of the project cost to be covered by the
Sudanese slde is LS 787 thousand, as shown in Table 5-8-2,

In]reSpqnsé_to the request from the Sudanesé Government, some
parts of construction materials for the power line and of accoustic
materials for the=studio which are difficult to be procured through
-1mpobb in éudan'will be supplied by the Japanese Government.

Table 5-8-2 Breakdown of the expenses to be borne by the Sudanese side

. _ Unit: &S
: Station . '
' Port Sudan | Wadi Halfa | E1 Fasher Kosti Total
Item

Studio Building 78,000 85,000 69,000 85,000 317,000
Connection of -
power 1ine 10,000 30,000 35,000 | 75,000 150,000
Connection of
relay oircuit 10,000 25,000 15,000 15,000 65,000
Land levelling 10,000 10,000 20,000 15,000 55,000
Fence and Gate 50,000 50,000 50,000 50,000 200,000

Total 158,000 200,000 189,000 240,000 787,000

Note: Exc¢luding the expenses
for materials to be
supplied by the Japanese
Government
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CHAPTER 6 PROJECT EVALUATION

. 6-1 Benafits of the Projeot
Hedium_wave radio. broadcasting is an effective form of mass media
that can sénd sound ihformation,_by geans of radio waves, to a large
 number of receivers over an extensive area instantly, simultaneously
. and éOOno@iéally. Compéred with teievision broadeasting, it is hignly
'ééonomical- since radio signéls can be received by inexpensive cell-
.poweréd transistor radtos, and the cost of facilities and personnel

required for programme production isIQOnsiderably low.

In Sudan,: the nétién‘a main infrastructure development including
transportation and communication networks is stili under - déveloping
stage and insufficient to cover its vast terpitory wnich is the largest
in area on the African continent. For this reason and due in part to
low literacy rate in rural areas, it 1s difficult to disseminate

information through printing media such as newspapers, magazines, ete.

The Government of the Republic of the Sudan, in view of the above
circumstances, dred up a Four. Year Plan for expanding its radio
broadecasting network with the aim of promoting regional development as
well as enhancing educational and living standards of the rural
populaﬁion. As -Phase 1, five vradio transmitting stations were
constructed and began operation in Februaby 1986 with grant aid fronm

Japan.

Despite remarkable sxpansion of the broadcasting service by'
‘addition of these five stations, the total coverage of the medium wave
radio broadcasting in -Sudan still remains at 50¢ of the nation's
population. When the four new transmitting stations are completed
undér Phase 2, the population coverage will reaéh 59%. - In other words,
én additional 1.8 million Sudanese people will have access to SNBC

programmnes.

Broadcasts through the new radlo network relayed from the central

station will make it possible to convey to more people in rural areas

¢
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various infofmétion about oeﬁtrall adminisbration, ~education and
cultuve, industry, health and hygiene, eto.  This will effectively
contribute to developing a feeling among the Sudanese people oF
belonglng 10 one nation. o o : .

'In addition  to naéionwidé programmes, bhe Projeet will make it
possible to broadcasb programmes produced ab each loeal station. These
programnes will partleularly -serve for 1mprovement of the welfare of

Lhe local inhabitants.

Proposed contents of the programmes to be loéally produced include
regional administrative information, local news, emergency notices,
agricultural and livéstock breéding DFOgvaames, .s0clal - and :school

education, programmes for women and children, sports, music, etoa.

- These local programmes will meet the needs of ‘each locality taking
into consideration regional characteristies in geography, c¢linmate,
industry and 1living environment. Therefore they are expected to
contribute to the improvement of produétivity, the people's livelihood,
educational and cultural standards as well as the diffusion of health

and sanitation knowiedge.

As described above, the Pfojéct'for the Expansion of Rural Radio
Broadcasting Network (Phase 2) will greatly contribute  to the
improvement of the living standard of the Sudanese nation and
development of its region&l society. Accordingly, Japan's grant aid
for this project is highly significant.

6-2 Project Implementation by the Sudanese Side

The purpose of this project is to improve the medium wave radio
broadeasting network in Sudan. Due consideration has been given in the
deaign of facilities so that the <onstruction and operabion of the
Project will be executed without imposing too much finanoial burden on
the part of Sudan. For instance, tha sites for construsting
transmitting statiens are selected from among government-owned land,
¢éach site having the minimum nec¢essary land area. The cost for fenoeing
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work is ?educed-to a minimum, - Connection of the elgotrié line to the
site is secured at the nearest place possible to the existing power
" ine. Conétﬁuetion and renovation of studios are deéigned to function
with minimum "cost.  As a result of these cost-saving measures, the
- projeot ¢ost to beé borne by the ‘Sudanese side is set at kS787,000.

) To cover the above project cost, the Government of Sudan has
appro#ed _apbropriating a special development budget as it did for
Phéée 1, apart from its annual'budge£ allocation for SNBC, {(Fiscal
year begins July 1 and ends June 30.) Hence, there will be no problen
in this regard. =

Lack of power supply was anticipated in Wadi Halfa. However, the
Sudan Elec¢tric Corporation announced in E1 Garreeda Daily dated
December 18, 1987 that a budget for a 2 MAd power station was approved
and that construction will begin in fiscal 1988 and be completed at the
end of 1989. Even if the completion of the poﬁer station 1is delayed
for some time, SNBC wiil be able to make up any power shortage oy
'utiliziﬁg‘its two mobile -generators (70 kVA). Hence, there will be no
problem in this regard.

- 6=3  Opeération and Maintenance

For the operation of the new transmitting stations to be
construceted in Phase 2, SNBC plaﬁs a staff alloecation similar to that
of Phase 1. The staff will consist of those to be fransferred froﬁ
SNBC's other posts and from the local agency of _the Hinistry “of
Information and Culture and those to be newly recruited. The kéy-
positions will be filled with QUaliFied experts wWho are now serving in
the SNBC Headquarters and transmitting stations. B

The maintenance work which reguires a high level of technology and
sophisticated measuring apparatuses for the new transmitting Stations"
Wwill be entrusted to the Maintenance Center ofrthe SNBC Headquarters,
in a siwilar way as in Phase 1. Furthermore, SNBC plans to construct a
new.'building of  the Mailntenance Cenber, to improve facilities and
equipment for the center and to inoreasé its staff. It is accordingly
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expeoted that the mainteriance of the Phase 2 facilities will be carried

out smoothly.

Judging from the opevation and pPOgramme production activities at
exlsting broadcasbing stations, SNBC'S staff qualzty is satisfaotory.
Alse, no dlfficulty is anticipated for SNBC to ensure the required
number of staff by the completion of Phase 2.‘ ‘

SNBC will allocaté the bﬁdget:fOr operational‘exbénsgs for Phase 2
ineluding personnel éxpensés; .prOgFamme- production and - technieal
expenses upon c¢ompletion of the new st#tiOns. The . Government has
sufficient undersband1ng of-tﬁe necéSsity of the operational expenses,

since it has already had similar experience during Phase 1.

~6-4 Appropriateness of the Projeat

About four million radlio receéiving sets are distributed in Sudan.
This figure is quite high compared with the rate of population coverage
(503} of radio broadeasting services, It is estimated that most
Sudanese households bave radio sets, regardless of their accessibility
to their country's hatiohal broadecasting service. People in rvemote
areas rely on unstable foreign radio éignals for useful -information and
entertainment. There is.:a strong desire among the people of these

areas fdr'bhe radio broadcasting service of their own country.

Upon completion of this project, 1.8 million people in four cities
and their vicinities, Port Sudan, Wadi Halfa, E1 Fasher and Kostl, will
be able to benefit readily from their country's broadcasting service.
. Through radio broadcasts,:those inhabitants 1living in rural areas will
have opportunities to acquire--informétion and cultuﬁe from: central
cities as well as knowledge and local information useful for their
daily lives in ‘the communities. Tt will contribute greatly to the
enhancerent of living standards of the people and development of the

reglonal society.
. The 1nvestment cost per beneficlary 1is estimated to be only about
ES37. From the viewpoint of the benefits to cost, the Projeot is

considered to be effective and appropriate.
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~ This project is highly significant as successive project from
Phase 1 for oxpansion of the radio network, and it is considered to be

appropfiate to be implemented with grant aid from the Japanese
Government., -
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CHAPTER 7  CONCLUSION AND RECOMYSNDATIONS
7-1 Conolusion

The radio broadcasting service in Sudan 1s virtually the only
' effective means to convey informabion throughout its vast berritory.

The national plan for expanding the ‘radio broadecasting network in
Sudan ‘aims to improve' living standards in rural areas and promdte
“regional developmenb by means of a broadeasting service which provides
'-Vavious kinds of inforamation from the central goverament and from local
ZOOmmunities. h

Cdmpletion_of the plan will bring about great progress in the
national development of Sudan,

Following Phase 1 in which five local transmitting stations were
constructed, Phase 2 incorporates the conStruetiqn of transmitting
stations at four locations. The need for a transmitting station in
each of these places 18 very high. The population to be benefitted by
Phase 2 is estimsated to reach 1.8 million.

To summarize, the Project is feasible in all its oritiecal aspects}

namely,'site_condiﬁions, executing capability and operational system.
The proposed construction sites present no problematic conditions,
SNBC, as the project implementing agency, has sufficient EXperiencé and
capability in programme production, facility operation and staff
érrangemeﬁt to cope with the planned expansion 6f the radio
broadeasting network,

7-2 Recommendationas
(1) Programme production after completion of Phase 2

Upon completion of Phase 2, four local radio broadeasting stations
will start programme production and transmission. These stations will
serve as a ¢enter of information exchange and cultural enlighténment in
their respective regions.
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m maxmize the pro,jeet effect, 1h is “of vital 1mportance t.o-
pmvide pmgrammes that oater to listeners. Continuous ef‘f‘orts ‘should.
be made to improve progvammes.. Such ef‘f‘orbs may include researoh on
listeners! demands, attamment “of cooperation from concerned' ‘
organmations such as moniqipal bodies, schools, oitizens' gr‘oups and
health/saniba.tion agenc;es, and systematic program uti__l_i,zat:.ion by _these

organizations.

Regar‘-ding 'p‘r-Ogra.m.e prdductiﬁn faciliti'es,‘ the ”sl':t'idios to bé
provided by the Sudanese side under. this pr'ojeet. will be able to
produce most of the talk and 1nf‘ormation programmnes except t‘or‘ those
that require soph).sbmated performances.  However, it is recommended
that facilities and equipment be improved so that they can cope with
any futuve increase in the volume and qualitative improvement of the

programnes,
(2) Staff arrangeuent and training

To produce a broédcasbing programme means to create cultura, From
a technical viewpoint, broadcasting requires a comprehensive technology

ineluding highly developed electronies.

Staff of a broadcasting station must, therefore, be equipped with
highly specialized knowled_ge and technigues. It is also necessary to

improve their ability through training.

" The staff plan prepared by SNBC is adeqﬁate partienlarly in that
all key positions are assigned to qualified inocumbent staff of SNBC
headquarters and br-ansmit'ting staticms.. It is recommended that staff
fraining, as well as recruiitment and in-house transfer, be conducted
systematically and actively, through OJT, and at overseas and domestic

organizations,

From this point of view, further continuation of participatory
training courses provided by Japan is desirable,
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.'(3) Maintenénce and operationjbudget'

Measures should be taken to allocate, as necessary, an adequate
budget to cover pfogvamme production, operation and naintenance,
administration and personnel expenses,

(4) Construction work to be implemented by the Sudanese side

The scbpe'of work to be implemented by the Sudanese Government is
as shown in 5-5-2. Above all, the connection of commercial power lines
:to the transmitbing staﬁions and construction and renovation of studio
buildings are essential for smooth implementation of the Project. It
is strongly requestéd that the Government of the Republic of the Sudan
take necessary budgetary meaSpres for above construction work and

commence the work upon official approval of the Project.
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. Minutes of Discussions (Basio Design Study)

MINUTES OF DISCUSSIONS
oN
THE PROJECT FOR THE EXPANSION OF
RURAL RADIO BROADCASTING NETWORK
IN
THE REPUBLIC OF THE SUDAN
{SECOND PHASE) -

. In response to the request of the Goverament of the
Republic_ of the Sudan, the Government of Japan decided to
~conduct a basic design study on the Project for the EXpansion
of Rural Radio Broadcasting Network (Second Phase) and entrusted
~the study té the Japan International Cooperation agency (JICA).
JICA sent to the Republic of the Sudan the study team headed
by Mr. . SATORU 1TOH, Special Advisor, International Cooperation
"Division, CommuniCations Policy Bureaun, Ministry of Posts and
Telecommunications, from 23rd November to 23rd December, 1987.

‘"The team had a series of discussions on the Project with
the officials concerned of the Government ©f the Republic of
the Sudan headed by Mr. ABBAS SIDDIG IBRAHIM, Director General
of Engineering and Technical Affairs, Sudan National
Broadcasting cCorporation and conducted a field survey in the
four proposed sttes and other areas.

As a result of the study, both parties agreed to recommend
to their respective governments that the major points of
understanding reached between them, attached herewith, -should
he exXamined towards the realization of the Project.

Khartoum, 22ﬁd December, 1987

e/ C—“

SATORU ITOH " Dr. ELSAYED A. A. ZAKI
Team Leader Underseeretary of Plannlng
Study Team . Ministry of Finance and

JI1CaA ‘ : . Economic Planning

ABBAS SIDDIG IBRAHIM - |
Director General of
Engineering and Technlcal
Affairs

Sudan National Broadcasting
Corporation
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ATTACHMENT

1; The objectlve of the Project is to provxde facilities and
equipment  for  the = medium . wave  radio broadcasting
trahsmittihg--stations ‘in ‘order to-. improve the. radio
broadcastiﬁé; service with a view Lo promotlng education

~activities and improving living- standards in rural.areas.
2. sudan National Broadcastlng Corporatidn (hereinafter
referred to . as "SVBC") is respon51ble for the implementation

of Lhe PzOJect on Sudanese side.

3. According te pﬁiorltyﬁ-the,propeeed.sites‘and the output
power for the transmitting stations are as follows;

1)  Port Sudan 10kW

2)  wadi Halfa 1OKW
3) £1 Fasher 10KkW
4)  Kosti . 10KW
4.  The Japanese Study Team will convey to the Government of

Japan the inteation of the Government of the Republic of
the Sudan that the Fformer takes the necessary’ méasures
to cooperate in implementing the Project and provide the
facitities and equipment listed in Annex 1 for the
four radie broadcasting transmitting stations as stated
in the paragraph 3 under Japan's Grant Ald programme.

5. The Gdﬁernment of the Republic of the Sudan wilf take the
necessary meaSures listed in Annex 2 on condition that
the grant aid by the Goverament of Japan Is extended
to the Project. '

6. Both sides confirmed that the Japanese Study Team explained
the Japanese Grant Aid Programme and Sudanese side

. oy
S8 At e {}‘N .

v_|28k

understood (L.



1;:ﬁediumwa?e Radio quadcaéting.Transmittgr 2 sets
2..Ttaﬁsmittin9 Antenna. 1 set
3.:Dumm;:Load.; - - | : 1 set
“ &, inéut'éQQibﬁént: ; . 1 set
5:_TféﬁsﬁisSiéﬁ ContEol:Equipment 1 set
'6.:Remote Qontrdl/Supefvisbry System 1 set
7. StudiOGto—TranSmitteE Link 1 set
8. Measuring Equipment | " 1 set
9. Engine Generétor | _ 1 set

10. Shelters

1 each for transmitter and engine generator'
11. Monitoring Receiver : 1 set

12. other related equipment, spare parts and tools 1 set

AN




ANNEX_ 2

1. To provide data and Informations neceéssary for detailed

design.

2. To secure the lands necessary for the radio broadcasting

transmitting stations.

3. To take necessary steps to ensure the reliable lprogtamme
transmission to the studios of the propoéed transmitter

sites,

4. To carry out site preparation such as clearing, leveting

and access road before commencemént of construction works.

5. To provfde facilities for distribution of electricity,

drainage, communications and security.

6. To énsure prompt unloading, tax exemption, customs clearance
at the ports of disembarkation in Sudan and prompt internal
transportation of the products purchased under the grant.

7. To exempt the Japanese nationals concerned from custom
duties, internal taxes and other fiscal levies imposed
in Sudan with respect to the supply of the products and

other authorizations for carrying out the Project.

8. To provide necessary permissions, licences and other

authorizations for carrving out the Projeck.

9. To establish necessary operation and maintenance
organizations 'in time for the completion of the radio

broadcasting transmitting stations -
S ///{/\>
e M%:'Z | ) - .
- I'd i ’
W
4 e
- -/’—_ o
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2.  Minutes of Discussions (Draft Report)

. MINUTES OF DISCUsSIoNs =
THE DRAFT FINAL REPORT OF THE BASIC DESIGN STUDY
S 5 ~ ON o |

THE PROJECT FOR THE EXPANSION OF
RURAL RADIO BROADCASTING NETWORK
IN L _
THE REPUBLIC OF THE SUDAN
(SECOND PHASE)

In response to the request of the Government of the Republic of
the Sudan for Grant Aid for the Project for the Expansion of
Rural Radio Broadcasting Network (Second Phase)(hereinafter |
referred to as "the Project"), the Government of Japan decided
to conduct a basic design study on the Project and entrusted

to study to the Japan International Cooperation Agency (JICA).
JICA sent to the Republic of the Sudan the team headed by Mr.
SATORU ITOH, Special Adviser, International Cooperation
Division, Communications Policy Bureau, Ministry of Posts and
Telecommunications, from MNovember 23rd to December 23rd, 1987.

As‘a-resulflbf the study._JiCA prepared a draft report and
dispatchéd-a draft final répori explanation team to explain and
discuss it from March 1lth to March 15th, 1988,

Both parties had a series of discussions on the report and have
agreed to recommend to their respective Governments that the
major points of understanding reached between them, attached
herewith, should be examined towards the realization of the

Pro ject. ' - '

Khartoum, March 14, 19388

y;kii;ﬁza C,éafé | : _a;;,;_;;ﬁ;h;ﬁm

SATORU ITOH M DR. ABDALLA AL ABOUDI
Team Lieader Acting Undersecretary of
Study Team Planning R :
JICA "~ Ministry of Finance and

Economic¢ Planning

ABBASVSIDDIG IBRAHIM

Pirector General of = : _
Engineering and Technical Affairs
Sudan National Broadcasting
Corporation
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ATTACHMENT

1. The Sudanese side has prlncipally agreed to the ba31c
de51gn prOposed in the Draft Final Report.

2. The Flnal Report (10 copies in Englxsh) on the Project-‘-
will be suhmltted to the Sudanese 51de by the end Of
May, 1988.

3. The Sudanese side understood the system of Japan's
Grant Aid Programme and confirmed the measures to be
taken by the Sudanese side towards the realization of
the Project.

e
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3.

3-1.

M.

Mr.

Mr,

Mr.

Mr.

Mr,

¥r,

Mr,

Member List of the Study Team

Basie Design Study Team {November 21 - December 25}

Name

Satoru ITOH

Toshiki YOKOMAKU

Makoto KASHIWAYA
Hiroo SUZUKI

Takashi MIYAGI
Masami DOUCHI
Takasht IHOUE

Hiroshi SONODA

Assignment

Team Leader

-Administration planning

‘Preject Coodinator

Network planning

 Transmitting Facilities

Power Facilities

Facilities Planning

Cost Estimate
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Present Post,

Special Advisor, International
Cooperation Division,
Communications Policy Bureau,
Ministry of Posts and
Telecommunications{MPT)

Section Chief, Engineering
Office, Monitoring and
Examination Division,
Radio Department,
Telecommunications Bureau,
Ministry of Posts and
Telecommunications(MPT)

‘Second Basic Design Study

Division, Grant Aid Plannlng
and Survey Department

Japan Interpational
Cooperation Agency(JICA)

Acting Diractor - :

International Department,

A1l Japan Radio & Television,

Engineering Services Co., Ltd,
(AJTS)

Chlef ‘Engineer

International Department

AJTS

Chief Engineer
International Department,
AJTS

Senior Architect

Matsuyama Branch,
AJTS

Engineer
International Pepartment,
AJSTS



3-2. Draft Final Report Explanation Team (March 8 - March 17)

Name

Mr. Satoru ITOH

Mr. Masashi FUJITA

Mr. Hirco SUZUKI

Mr. Takashi MIYAGI

Tean Leader

ﬁggjgnﬁent

Project Coodinator
Network planning

Transmitting Facilities

TS

Présent Post

:  ' Spéei&l-ﬁd?isqr; 1ntérnational
© ‘Cooperatlon Division, -

Communications Policy Bureau,
Ministry of. Posts and
Telecommunications(MPT)

Second Basic Design Study
Division, Grant Aid Planning
and Survey Department

- Japan International .

Cooperation Agency(JICA)

Acting Director

International Depariment,

All Japan Radio & Television

Engineering Services Co., Ltd.
(AJTS)

Chief Engineer
International Department,
AJTS
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Itinerary of the Study Team

4-1, Basio Design Study Team
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(November 21 - December 25)






-2  Draft Final Report Explanation Team
{March § - March 17)

Date | Day Morning Afternoon
Mar. 8 | Tue, Departure for Tokyo at 21:i00
by AF 271 (Team Leader and
3 members)
9 | Wed. |Via Ancharage & Paris
10 | Thu. |Departure for Paris at 16:35 by AF 118
11 | Fri, [Arrival Knartoum at 01:25
12 | Sat. |- Courtesy Call to Embassy | Meeting at SNBC
of Japan - Presentation of Draft
Explanation of the Draft Final Report
Final Repért - Discussion on itinerary
- Courtesy Call to Ministry
of Finance and Econonic
Planning
- Courtesy Call to Ministry
of Information and
Culture
13 { Sun. |Meeting with SNBC Meeting with SNBC
14 | Mon. |- Meeting with SNBC | Reporting to the Embéséy of
~ Signing of the minutes of | Japan
discussions
16 | Tue. }Departure for Khartoum at
§:30 by BA 152, Via Cairo
16 | Wed. |Peparture for London at 12:20 by BA 005
17 | Thu. JV¥ia Ancharage Areival Tokyo at 14140

_‘%,_




‘Mohamed Saeid Abdala

List of Intervieweces

Ministry of Information and Cultuve

Eitom Mohamed Eltom

Ministenr

Ministry of Finance and Economic Planning

Mohamed Ali Omer
Elfaih M. Khalid

Nadir Elrayah

Ministry of Consﬁruction

A.H. Ziada

Sudan National Broadcasting

Deputy Undersecretary

Assistanae ﬁhderseéretary

 Assistance Inspector

Senior Quantity Surveyor

Hamti Badr Eldien
3aleh Mohamed Saleh
Abbas Sidoing Ibrahim

Mahmoud Said Badri
Ahried Dafalla
Sala Taha Ismail

Alawia Hassan Fadd

Osman El Sadig

Corporation {SNBC)

birector of Television:
DBirector or Radlo

Director General of Engineering and
Technical Affairs

Pirector of Planning

Director of Radio Transmission
Director Engineering and
Director of Radio Wad Medani
Director Engineering and
Operation of Gazera T.V.
Engineer
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Regional Government (Port Sudan)

‘Osman E1 Tahir Red Sea Province Commissioner
Huataﬁa_zein' Red Sea District Manager Telecom,
' COPpoEétion _

" El Ziber Ahmed Sudan Salt Company

Yousif Al Ahmed - Vehicle Assy. Plant

Mohmed Aushi _ Housing Department

Abdel Rahman : Survey Department

‘Ahmed Babiker Gabani Senior Councilor

" Mohmed Hashim Bl Laisi Land Department

Regional Goverament (Wadi Halfa)

Mohamed Hassan Moh. Administrative Officer

El Walid Mohd Omar Mohd Administrative Officer
Obeid T. Dris : Administrative Assistant Officer
Alhameed Khateeb Surveyor in Charge

Regional Government (E1 Fasher)

Adam Mohmed Ahmed Covernor Deputy

Mohmed Mahamoud Hemida Regional Manager

Ahmed Omar Eliman = Director of Information”
Gaafar Hamed Elteanic Senior Engineer of Power Supply
Osman Mohmed Osman Studio Officer



Regional Goverament (Kosti)

Elanin lbrahin Elanin
Shiek Aldin Yousif -
Min Alla

Musa Elagah _
Murtada Abd El Hageed
Mamoun A, Elmagid
Mahasin M, Osran
Osman Mohd Medani
Barakat Ahmed

Hassan Ahmed Siddig
Yousif Salman

Abd Ellah Elbushra
Tag Elsir Hassab

Bank of Sudan

Tbrahim Adam Habib

National Rallroad

Salah Mohamed

Embassy of Japan, Sudan

His Excellency Hikaru Oka

Mr. Hirozo Ushida
Mr. ToSﬁio Xaneko
Mr. Yoshihiko Sato

Executive Director
Bxecutive Officer

Microwave Engineer Telecommunication

Nec Department Managaer
Culture and Information

~Culture and Information
‘Afea Coﬁnéil'ehgineer

Teleeommunieat1on

Local’ Government IRSpecbor
Chief Survey Officer
Water Co. Department

Sand Department

Manager, Statistics Departmen£

Invoices Office, New Station

Ambassador Extraordinary and
Plenipotentiary

Counsellor

First Secrstary

Second Searetacy
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6. Result of the Soil Investigation

REPORT ON SOIL INVESTIGATION

1. Foreéeword

This beporﬁ' deals with the result of the examination of soil
bearing capacity of the proposed sites for the Project for the
Expansion of Rural quadcasﬁing Network {(Phase 2} in the Republic of
Sudan. The éxamination was carried out based on findings of the field
survey conducted 21, November to 25 December, 1987 for a Basic Design
Study of the Project. Analysis was made on the findings, after the

study team returned to Japan.

The team was able to carry out standard penetration tests in one
of the four proposed sites. In the othér sites, visual inspection Wwas
carried out by test pit drilling, with the results of 1984 as
reference.

2. Inspecfion method

Inapection was conducted at four sites in Wadi Halfa, Port Sudan,
Kosti, and El Fasher as shown in Fig,  Inspection items were as
follows. | :

1)  Outerop inspection and collection of disturbed soil samples . .

At each site, a test pit about two meters deep was drilled fbn

cuterop inspection and collection of disturbed soil samples.
2) Standard penetration test

At the site of Kosti, four standard penatration teéts”were carried

out with test pits ten meters deep undér the land surface,

according to the B.S. and disturbed so0il samples were collected,
The tests were carrled out with the cooperation of Khartoum
University.

14D~
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Inspeotion of samblés'
Inspection was made for the samples collected at each site.
Examination after returning to Japan

Examination of soil bearing eapacity was conducted for each site,

based on the results of 1) to 3) above, and with'the data of 198!

as referencs.
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3.

1)

2)

3)

Findings
‘Wadi Halfa

' The investigation site was situated in almost level land 5 km from
‘the Nile, with an altitude of 188 m. The land wWas covered wWith

soft sand with a "mi_ngling of pebbles up to a depth of 50 cm under
the land surface. 1In deeper parts, the soil was so hard that
drillin'g was Sifficult even by a pickax. The entire soil seemed
to form sandsf;one. Judging from the outcrop Inspection and the
observation of the samples, t.'his site had the hardest soil of the
four sites lnvestigated.

Port Sudan

The investigation sits was situated in an almost level tablieland
about 8 km inland from the shoreline of the Red Sea, wWith an
altitude of 28 m, '. The land wWas covered with soft sand up to a
depth of 30 cm under the land surface. In deeper parts, the soil
consisted of a sandy layer with a iningling ‘of gravel and sil_t..
Judging from the form of the gravel, the so0il seemed to form a
heaped tableland., The test pit did not collapse on the borehole
surfacé, A drilling of 2 m required half a day.

Kosti

The investigaticén slte was situaﬁed on the left bank of t.he ¥hite
Nile. The soil was a river drift of the Nile, and very. hard.
Over the broad site of an area of 300 m x 300 m, the soil
consisted of very hard whity-ocher sandstone or mudston_é at an
average depth of 1.5 or more, undei‘ the upper .blao'k layer with
different depths. An N value of the sandstone or mudstone was 50
or more. For the report. on the core observation and standard

penetration test by drilling, see Annex 1,

142~
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by

1)

2}

E1 Fasher

The iﬁvesbigation site was situated on an'aIMdst lévélgﬁaﬁlélanq
with an altitﬁdé of 758 m, The'site was a‘hélf_desebtj spgréély
wooded. The soil was sandy, c0n31sbihg of'fiﬁe sand, : - However
deep . thé ground mlght be dug, it was only .sand that came ont, Just
like the’ dlgglﬂg in a sandbox.

Examination of soil bearing capacity
The sites of Wadi Halfa, Kosti, and Port Sudan

Exanination of soil bearing capﬁeity of those sites is dealt with
here, because the comparison between the outerop inspection in
Wadi Halfa and the core observation in Kosti showed the sites were

similar in geophysical c¢haracteristios,

Sinee both aites consist of hard sandy soil,
qa = 1/3( ONC +ﬁ¥ 1BNP +.Y 2Df"g.)a|oo|n'p--'-uoc-s-(j)

Substitute the following figures for the formula aboved
c=0,8= JXON+ 15 = J20 x 50 + 15 = 46.6" - Lo
= Osu, t =z 0‘69 t/mS, Df‘ = 0

Calculate to the safety side, and fou will get
Qa = /3 % 0.4 x 0.69 x B x 114 = 10.58 (t/n?)
a, (long-term) = 10.5 B t/u2
[qa (short-term) = 21.0 B t/n?
(B = minimum width of the Foundation)

The site of El Fasher
If the site is regarded as conslisting of sandy soll,

6=0,8= JRTT = 56X I+ 15 = 39"
= 0.4, = 0,69 t/m3, Dg = 0 '

—143~
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5.

1)

2)

3)

)

~ Substitute bheSé figures for the formula (1) above, calculate to

the saféty side, and you will get

G2 1/3%x 04 x 0.69 x 78 B = 7.2 B

qa'(lohg—tEPm) = 7.2 B t/n2

ﬁa (Shoﬁt-term) = 14,4 B t/m?

Conclusion

It is suggested that long-term scil bearing capacity be as follows
for each site

Wad{ Halfa 10.5 B t/m2

Kosti 10.5 B t/m?
Port Sudan 10.5 B t/w?
EL Fasher 7.2 B t/m2

B =z minimum width of the foundation

Long-term. soil bearing capacity shall be double the short-tern
soil bearing capacity. Such figure, however, shall apply only to
diract foundation with the depth of about two meters,

This report does not refer to the amount of land subsidence. It
is necessary to examine such amount with E = 28 N (kg/em2) for the

sandy ground of the proposed sites.

In the Kosti site, a sofl layer like black cotton 5041 was found,
It is expansible, special soil, The way the ground is cbveﬁed
with water can lead t6 decreased bearihg‘eapacity and | inc¢reased
subsidence of the ground., Bearing on this 1ayer,=therefore,’néed
to be avoided, The presence of such layér Shoﬁld_be confirmed

before excavating to determine the excavation bottonm,
The depth of ground of the foundation must be careruily

determined, with the reports on floods in the regions as _ 

reference,
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Black cOtt_o'n Soils :

This is a speolal soil. noteworthy in sumu. It is ‘black olay
soil, and ¢alled Badole. It‘s distribution in Africa is shown in ¥ig.

2.

It is cleavly observed that the soil is distributed from centre ‘to

south- east as well as south in Sudan.

Tais soil belongs to the speclal 'ééil ‘and 'shows remarkable
swelling according to the change of the water 00ntent percentage.
This black-gray soll becomes clay~- like by rain, and is very trouble
something, which obSiru¢bs thé auiqﬁdbile,traffio.i- Accordiqgly,_the
season of field survey in INGESANA HILLS' area, east-Southeast of EL
OBEID, is limited from around Ootober to March., This soil is'deposited
on the surface course in the area. The ‘layer thickness of the soll is
about 1 M in average, when the basic'layer is shallow. Conseguently,
the depth of embedment base should be decided avoiding this soil.

The reason of swelling is Montmorillonite the main component of

the clay minerals in the sofl,

Fig. 2 Distribution of Black Clay Soils
In:Afrieé :
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1. INTRODUCTION:

3 The Following report is the result of a site 1nvestlgat10n
‘work programme carried out by B8RRI on behalf 6f A1l Japan
Radio ‘and Ielev131on £ng1neer1ng Services Co., Ltd.,
represented by thelr chief englneer Mr. Takash; Hlyagi.
Ihe All Japan radio are representing Sudan Natlonal 8road-
castlng Corporation.

Ihe client requested that only borehole logs and standard

penetratxon test data be carr;ed out,

An héker'ﬁo Il continuous Flight auger machine was used to
advance the borehole, carry out standard penetration tests
and take disturbed soil samples.

2. FIELD INVESTIGATION:

2.1 Generalt

four boreholes were drilled at each site. A central
borehole, fifteen metres deep was first drilled. fach
of the other three boreholes was located at ten metre
distancés from the the central borehole at 120 degrees

orientations,

A preliminary borehole log was prepared at each site
during the borings. ' B

2.2 Disturbed So0il Samples:

Disturbed soil samples were obtained from all depths

at half metre intervals from each borehole. These
samples were stored in labelled plastic bags and trans-
ported to the BRRI laboratory for visual inspection and
fFinal borehole logs prepared., These are given in
Appendix (1), ' '
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' Standard Penetration Test (S.P.1.) 3

Standard penetration testing wefé carried out accord-
ing to the British Standsrd, 8.S. 1377 19?5 at one

metre depth intervals. The number of blows required

to drlve the standard sampler th1rty centimetres into

the cleaned borehole as recorded at the 51te are glven
in Appenalx 1), It is: to be noted that depth and o
other correctxon factors are’ to be carried 0ut on theae
figures accurdlng to the' standards or practices of

the geotechnlcal engineer analy31ng the results.

Ground Water Table:

No ground water table was struck at either site,
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APPENDLX: (1)

SOIL PROFILES AND STANDARD PENETRATION
TEST  RESULTS
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Damazee

Depth range i

in Description

metres :

6.6 - 1.0 Darkgﬁg. very plastic hard_clay-‘.f

1.0 - 2.0 - Dark grey very plastic hard clay with
somé white calcareous matter.,

2.0 - 2.5 ‘Greyish brown plastic hard cley with
some white calcareous matter,

2.5 ~ 3.0 Brown plastic hard sandy clay with
soeme white calcareous matter.

3.0 - 4.5 8rown plastic sandy elay with some

' white csleareous matter.,

4.5 -~ 5.0 Brown plastic silty clay with some
white matter as before.

5.8 - 5.5 - Brown firm plastic sandy silt

5.5 - 6.0 Brown firm plastic sandy silt with
some white matter as before.

6.0 - 6.5 Brown slightly plastic sandy silt
with very slight amounts of white
calcareous matter, |

6.5 - 7.0 Light brown slightly plastic silt.

7.0 - 7.5 Light brown silty fine sand,

7.5 - 8.0 Light brown micaceous fine sand

8.0 - 10.0 Light brown micaceous Fine to medium
sand

10,0 - 10,5 Light brown micacéous medium sand

_with'some gravel size calcareous

fraction,
151



Damazeen

Borehole No. (1) cont,

~ Depth range.in - Description
metres ' '

o ‘ brown micaceous, medlum sand with
10.5 - 11.0 _nght/some gravel size calcareous fraction

with some gravel and stone size cal-

careous fractiaon,

11.0 - 12.0 Light brown medium to coarse micaceous
' sand with'very slight amounts of gravel

size fractions.

12.0 - 12.5 : Brown sandy fine gravel,

12.5 - 13,0 g Brown slightly sandy fine gravel
13.0 - 13.5 - Light brown coarse sand,
13.5 - 14.0 - Light brown coarse sand with very

slight amounts of very fine gravel,

14.0 -~ 14.5 : Light brown moist médium to coarse
sand,
14,5 - 15.0 -{ight brown moist coarse sand.
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‘Damazeen
Boféhole No;_(ﬁj
ﬁépﬁh rang§ in metres - -wif Oesdriﬁiiun T
0;6. - i.Ol ' _. _:Dark ;rey very plastic hard clay
1.6 - 2,0‘ . o Dark. grey very plastic hard clay with

:some whlte calcareous matter.

2.0 - 2,5 o Grgyish brown plaStic'hérd ¢lay with
some white calcareous matter.

2.5 - 3.0 Brdwn plastic hard éandy_élay with
some white calcareous matter.

3.0 - 4.5 Brown plastic sandy clay with some

white calcareous matter.

4.5 - 5.0 Brown plastiec silty clay with some

white matter as before.
5.0 - 5.5 ' Brown firm plastic sandy silt

5.5 - 6.0 Brown firm plastic sandy silt with
some white matter as before[

6.0 - 6.5 Brown slightly plastic sandy silt
with very slight amounts of white

calcareaus matter.

6.5 7.0 Lighf brown slightly plastic silt.

7.0 - 7.5 Light brown silty.fine sand, |

7.5 - .8.0 Light brown micaceous finé sand.

8.0 - 10.0 - Light brown micaceous fine to medium
sand, '

10.0 - 10.5 Liéht brown micaceous medium sand with

some gravel size calcareous fraction.
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Damazeen

ﬁbrehblé No. (3)

Depth range in metres o Pescription
0.0 - 1,0 | ~ Dark grey veryrﬁiastic hérd cléy
1.0 - _2;0' Dark grey very plastic hard clay with

some white calcareous matter.

2}0_:— 2.5 o Greyish_brown plastic hard.clay with
B R " 'some white calc¢areous matter.
2.5 - 3.0 . Brown plastic hard sandy clay with

' some white calcareous matter.

3.0 -~ 4.5 Brown pléstic'sandy clay with some

white calcareous matter,

4,5 -~ 5.0 | Brown'plaStic silty clay with some

white matter as before.
5.0 - 5.5 Brown firm plastic sandy silt

5.5 - 6.0 Brown firm plastic sandy silt with

some white matter as before,.

6.0 - 6.5 8Brown slightly plastic sandy silt
" with very slight amounts of white

calesreous matter,

6.5 ~- 7.0 Light brown slightly plasfic'silt.

7.6 -~ 7.5 Light brown silty fine sand.

7.5 - 8,0 Light brown micaceous fine sand

8.0 - 10.0 _ Light brown micaceous fine to medium
sand,

10.0 - 10.5 Light trown micaceous medium sand
with some gravel size c¢slcareous
fraction,
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, Damazeen
8.H. Na. (4)
‘Depth range in : S
metres - e Description
0.0 - 1.0 bark gre}:ve}y plastic hard_élay
1.0 - 2.0 _ Dark'gréfivery'plas§jc hapd'éléy'with

some white calcareous matter,

2.0 - 2.5  Greyish brown plastic hard clay with

some white-clacareous_mattér

2.5 - 3.0 Brown plastiec hard séndy clay with

-some whilte calcareous matter,

3.0 - 4,5 Brown plastic sandy clay with some
white calcareous matter. '

4.5 - 5.0 Brown plastic silty clay with some

white matter as before,
5.0 - 5.5 8rown firm plastic sandy silt,

5.5 -~ 6.0 Brown firm plastic sandy silt with

some white matter as before.

6.0 - 6.5 ‘ Brown slightly plastic sandy silt
' with very slight amounts of white

calcareous matter.

6.5 - 7.0_ Light brdwn slightly plastic.silt.

7.0 - 7.5 Light brown silty fine sand.

7.5 - 8.0 Light bréﬁn micaceous.fine sand

8.0 - 19.0 _ Light bréwn micaceous Fine to medium
sand,

10.6 - .8.5 Light ﬁrowngﬁicadéous medium sand

with some gravel size calcareous
fraction,
...“],55_



Standard Penétration Test

- Results
Damazeen
epth = - sy, Blows/ foot
Metres B.H.{T}) B.R.(2) " 8.H.(3) BLR.(4)
1.0 .20 : 17 20 19
2.0 31 22 28 28
3.0 30 . 24 27 29
_&.0 ~35 29 31 - 32
5.0 42 37 550 >50
6.0 >S50 >S50 550 >S50
7.0 SO 33 48 >50
8.0 30 3 34 _ 28
9.0 24 25 27 33
10.0 23 26 25 32
i1.0 22 not.taken not taken | not taken'.
12.0 16 oo " | "
13.0 not taken " " oo
14.0 " " " "
15,0 o " " | R
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gbéti
Boréhole No. (1)
Depth range in A Description
meters B o S
0 - 0.5 Dark sandy clayey silt
0.5 - 1.0 Brown ecompact sandy clayey'silt
1.0 - 1,5 Yellowish brown &écomposed'sandétoné
1.5 - 2.0 Yellowish brown decomposed sandstone

with some white_gypsite:matter.
2.0 - 5.0 Yellowish bfown decomposed sandstone
in a mud cementing material with some

white gypsite and calcareous matter,

6.0 - 2.0 Yellowish brown sandy mudstone with
white gypsite and calcareous matter.

8.0 - 9.5 Yellowish brown muddy sandstene with

white matter as sbove.

9.5 - 10.5 Yellowish brown sandy mudstone with

white matter as above.
0.5 - 11,50 " Yellowish brown mudstone.

11.5 - 12,0 Brown very plastic clay with some

white matter as before.
12,0 - 12.5 Brown highly plastic clay.

12.5 - 13.0 Brown highly plastic clay with some white

matter as before.
2.0 - 13.5 Brown hard plastic clay.

13.5 - 15.0 Dark brown hard plastic clay with some
white /é"gt efore.
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Boréhdle_NO. (2)

P 19

e — p—— - —

Depth range in meters Description

0 - 0.5 Dark sandy clayey silt

0.5 - 1.0 8rown compact sandy clayey silt

1.0 -~ 1.5 Yellowish brown decomposed sandstone

1.5 - 2.0 Yeljowish brown decomposed sandstone
with some white gypsite matter.

2.6 - 6.0 Yellowish brown decomposed sandstone
in o mud cementing material with some
white gypsite and calcareous matter,

6.0 - 8,0 Yellowish brown sandy mudstone with
white gypsite and calcareous matter,

8.0 - 9.5 Yellowish brown muddy sandstone with
white matter as above.

9.5 - 10.0 Yellowish brown sandy mudtone with white

matter as above.



Borehole No. (3)

P 20

Kostis

Deptﬁ range in.

metres | Peseription

0.0 - 0.5 Dark sandy clayey silt

6.5 - 1.0 8rown compact sandy clayey silt

1.0 - 1.5 Yellowish brown decomposed sandstone

1.5 -~ 2.0 YelloﬁiSh_bfdwn_decomposed sandstone
wiph some white_gpysite matter.

2.0 - 6.0 Yellowish brown deéomposed sandstone
in a mud cementing material with
some whilte gypsite and calcareous
iTiattB[‘.

6.0 - 8.0 Yellowish brown sandy mudstone with
white gypsite and calcareous matter.

8.0 - 9.5 Yellowish brown muddy sandstone with
white matter as above.

9.5 - 18.0 Yellowish brown sandy mudstone with

white matter as above.
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Kosti

Borehole No. (4)

Deptﬁ-range in: Description

meters.

0.0 -~ 0.5 Dark sandy clayey silt

¢.5 - 1.0 8rown compact sandy clayey silt

1.0 - 1.5 Yellowish brown decomposed sandstone

1.5 =~ 2.0 Yellowish brown decomposed sandstone
with some white gypsite matter.

2.0 - 6.0 Yellowish brown decomposed sandstone
in a mud cementing material with
some white gypsite and calcareous
matter, '

6.0 - 8.0 yellowish brown sandy mudstone.kith
white gypsite and calcareous matter,

8.0 -~ 9.5 : "Yellowish bruwn'muddy sandstone with

' white matter as above. '
.5 - 10,0 o Yellowish brown sandy mudstone with

white matter as'above;
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Stéﬁdard’Penétratibn Tééﬁ- :

Beéulté
Kosti

5.P.1. Blows/foot
Depth  D.H. B.H}_: -,'a.n; ' _;_1 'B}H, - T
metres No(1) No.(2) No. (3) No.(ﬁ)_.
1.0 17 23 T Y
2.0 30 >50 >50 - >50
3.0 >50 550 550 | >50
4.0 550 >50 350 >50
5.0 >50 550 550 >S50
6.0 >S50  >s0 550 >50
7.0 550  »s0 >50 550
8.0 >50 550 >s0 >50
9.0 >S50 >50 . >50 >50
10.0 not taken >50 - 250 _ 250
1.0 250 not taken not taken not taken
12.0 not taken " oo "
13,6 46 z 2 | "
14.0 | not taken " " n
5.0 >50 " " z

-161—



., Dlreceer Gereral of LR R

Dicestor Genersi of Englneezs

irg & Tech. Affairy

Diresror Cereral of Raila

N

UBIIDUE INIT N0y O ..o..u!:nrlv

DTS 10 Traduan Aiel0aDeg Im?:_:-.ﬁ 7 Jupdurrd oss/eey

suoyIRlFy DITARg "DIS /ey

WITIdINg AB] *ATO0/ENY e BFTAASE ...._E..-.J.lﬁ

Ed
>
-l
- .
N .0 [
[ -1 - I.
i8 - = 3 - 3 = =
e o a a )
27 : g 3 & 5 % :
52 2 3 & s & & @
) - L3 - LN - bt
Y] [ 2 o] Q. W ]
* * * | * |
, . t ot ! . .
1 ! ! | o oIy
| ] i H ! | ﬂ FUTIVIN 40) ImadBEg) IRIT4
_ ] | Juser aediag Jusvisvdag . B 7 5 1" AL
) _.I.Ill'l. *A1ININT U 31 = —...Il PATINDENY O *A10 JRNUTRUG e 2oddes LOTIFUIPI0D T IOUDAING 407 lealssdd VRIS
. 1 “A'L
! ! famm  AGIISL W, LBIUNDIUY A0OPING A0) IRAMNG) IRATY
1 I m C 3myun 2013508 FRTJOl welTy 9 eueafoyy Laey
{ ] z swowaaedag [ =491 Aydea9o10uy SUPENI0G Jui JeALEEON MNJTL
- " :
Fd PATININNG 1O *31] Aewuilu wOjInIexy 48} tavatoly
_ 23 3 30 "3 2 o
-y : pome  AROUTHUY €, dOTIRL TG [PARAIND 207 JSAABEGS INATH
! ! & 5 8
{ ey - Ayd
: | Aubw zvdag ) ] Tuwerandeg 0 AG1205 LUdraloiong e LrABDIOUE 10 JBadStAl AVAL4
! | SATINDENY JO "270 #OTA BATANEONG JO 210 APRUYIUG fme— JRIUD A0DSS SOGG e 2038,G 40F Jand¥Q) G274
: . wywadoayg
“ ' ) PRI 2] JRALBERG JTATL
L . .
lejoyuy sor0eg = asanposy uoly
| ' ) .I.HI... -IMpoLg 40) IBAIENAH INATS
t : . LT XY
. ! OYpNY a0) JBALAYSED VAT
t ! usntarday yweainag Lajuney Jusmiiedag WeaTory Layunoy LA yaeiSoig
; | Q UGTICINMY [0 14LQ PPTH wirmmme  p UOIIFINAY JO FA%0 JSIUIRUT AmIOUDBE UOTIDAROI] VEFI(] memmmesw TERI] A0] ASAASEQY 1VATL
v ’ . roritoss
1 ' = 1330dg 307 JeAIBENG TvITY
1 Lol
o8 surdiory
_ [ ! lm ATtwrg 203 Jeadwsgd 19alg
! H s + | ' . C wyvitaig
i mm f— UBAPTYHD I0) ARAZNEQD INIVZ
! ) suRaNOdy TIINIIV IFIDOC W
| | s ...mmm WRADT UMD &OF JAIIVGY TWaTL
hd 1 alg wdyINg *an - :
N 4 . byt . . ey ey )0
“ H ,.w_ AL ABIUNOD 04YER0. 1T oIy tay .a....»::s VALY o 10u3en FUTUURY eRAGE - hee UOTINOAGY 207 JeAlEbgy waTg
\ — Y . . . .
i & ‘ Juweidndsg yueIoay - bLa 3=
k ¢ .m w TeITIT104 5O "ATA 9214 _I 3Ty aueEraedag wOTISRPOIS w..l..ouuwm. 31y % AIviaey R, ﬂoﬂuw”o
= 33 . : r— * q¥rt v
- o a1 3uswiivdng
( ' - g . ‘ugysanpoad. aaavitu [ MM .Su“m ._J_uo.:_ s wersd aenlenan
1 sd s svda o a1q ; v Wlanoy § 13 Y4 Gad wAOTATTeY
AT T ) &) WOTIINPOL] . X Tendeea0
w ) .
. by . e Ivdag sumiload lasuyfug | Felun 309305 e WATL DTATH Y REPTATA
I . m ~
v 314
- yo- 202193 )@
_ H s28 ! venstons Juswtirdog Tevidosg Jesuhuy voradesay w-whs“w.w amaisagg Ivad W3
oz 5 .
! _a.lll.ll THA1IT10¢ 30 *410 desupdu] 01PN dof- 1031y petnn
m 4 e ——t "a1g Suemaawdiag rweddody sardey dnoy g My .
: . wAOITUDY SHIOUNTy Thsy ﬂ ARAABGY I9ATE BUTUMEL]
H . wund3dy JO A01383% FIBAOTDY <3V BV e dITDR T Smay. t4cL IpaleBag AMATY ACY J00PAING
k) :
-
MM midlias] ARTLOAU0N [FIDURUTS
m - AL AST1GANGY THTIVEGTY
m m F q|. AL ASUTII0 TAUUORINE IS
* : m.cm FUfGTwag % [#UuGedsy 1O J01P0AYY r 2837330 TRUUORIN IET
OTpwy L0V 10 (RUORLAY FY
|

SRy JUITII0 THOY I¥L
AL F*3Y2)0 “WOY A¥T

= URIRITRA Aendig ARSTI0 IFT

T T T

owpey jo deadadyg

L

. : AL
..rvno..-::s-e._u:u

30 J0APAYY

Ofpiy
¥OYITIMY puw
lug o Aeldaing

.!Qu.._. *3085 Pus
PIIDBIY TO ACIDwAYQ

=
—
——
=
=

YOTIINPNaL] BiupaBiray

CAMIBY O 0IIMNNG

N7 TUIDREpIM A01DIITY

X1 Je30eag/a

NI J03380T0/0

ey Al “Nva/a
tuty A THi/e
faedd AL "N/

oYBNIY TeANY F033e Q)G

4aefy asyowdiasa
Iy SOI3eIYg/E

aoamatq /g

203084%0/Q

w0
TYIPURD 70 A030811g

20398010/0

oy
YHAL 30 20220010

iy 20329370/0

B9 Lepiv o1y
Juj J02aAID}0

JANS 39 3JBY) UOTIEBZTIUEDJD

Joasdig/a

a9 RaeQIY J0TdRATa
7 L1800 13 Aoadeayy

S03D02]/ FaY — won 3837130 IPT

. — BTN JVDTIIO INT

A2 LT Y 1 cwon 1831350 3T

18Ty w1 ——e senyp aopHed

2031y puTzwleg AT puv OTpey 01Ty d0TusS

“gry *foay jo a0%deaig
6 TI9Ig FO S008I
A TivyIey L0324a1g
HYamId *Bely jo titg
T¥vog ‘Toig o mayg
TEIY Hd0R1PY faby JOTURT

ull AU UOYTRNTERLTAT JOUAS

_l +Fu3 sl 2ojusg

L

BugTaedy A0 meg

AU Taedg Aojusg

~Rug “aedg 2oyury
augtg 'Buayss

—L

Soa0RLI0 vwy
20308310/ %9y

2339030,/ by

Axydarig/eey

NY QI 4OITHY AEN IOTURS e
ata 8o 4031PT sAwy Jojues )

“arry S0y 30 *2Tq
STucg ol o ~ajg
THINY J0TTPY MmN JOTURG
THudg JONTPY Saey JOTUET

-
=

[ 20TV TUDMY DN dmma aswetivx
T¥ayungbey 813

- JupriBug BRI e asmnyivg
1EBTVRRLE 18a%8

e OIPTY "MT CHVIRY IPT e aseut vy
PIURUSIUTTY 342N

el “Buy OTPARY AT INT s Ansly g
AT OTOAAG At

P EUY OTINIS AT SN = Jeaviiug
I STDNIS AL

e OFPPY 'BUY W12y p TADE(T IAT ewe apmyihn
1T Puj1odn pue

1P WIeTopeoag

SETA WG 9 "IDATR U] w—— - ARDWYRuG - 3eaY4
’ Bujloo) & TIdATT CATX

AL U3 TIVIER &Y e——  J8SUTREY wOURL

- «BULIWE TACT WYY

AL *Bug "and) INT == ABTRUR SwOYS
uoTIvIedy AT,
Seaui oy AeAT4
aPUrUAIUYTEY *A°T
OC "HU7 Suiel AT m—— . SPeuTIUR Yeayy
BOUTUSIUYTY U)pEY

I TMNE UIWIwy AN = AReuTIUY Aty
FSUPURIITTG D) pIY

[ U]

AL .ncw T M AR e

*Foxg TINITRY "aarvEY

DU Twany tdag/eey : R

AMATEINIOAG AT

.i?—&

. I Taued I

PUE—— T L LR T T ¢ 1o

urivaqlt %1
{1n)) weravan1y
ParIq) WRTIPIGTY

SA1G/9NY e rsSEnTURY UE1AI0Y
APIEEINROIG DY

"Toag UeANY Lfoy A1Q/TRY e “203d
#ROTRTTeN 3wy 39T

URLASMY] ‘BAI4 JOT TATR/AEY m—m—m JRTTOIIOD W
AJTIQTY TITO/ENY m—— APTICAINOD GWY
Ml Takid
FUTpAGSEY QD THIQ/ Y
fayuuryy *atq/vey

woradiaoiueag At ey

— *W02J 010045 303

JOSPIRURLT JoYuns

ELELTLBE LU TRE T T

JOILPT FAN 0TV

WL SOIORIL Y w—  ABYTEIINND IR

—

4

ANy § AIPVIVA TIV0ITIY amem  AB[1OITVOD INT
TR0 TTANI NG SJY I/ R0y c— APTTOITVOD Y

r

Organization Chart of SNBC

7-

—162—



—163—

Transmission Schedule of SNBC Radio
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