f'Constructlon WOrk Plan

JRCS subscrlber statlons to be construéted‘ln'th1s prOJect

_number as many as 1 200.; Fu1thermore, the pro;ect itself

";Qcovers ‘the whole_a’ea of communlcatio"?eng1Neer1ng lncludlng__

"perlod, it is de51rab1e that the whole pro;eot Jmple-‘]

: mentatxon be on turn key ba51s.:‘

§ . .:'::35'1-1..-“‘":‘:5"J

..,Implementation procedures are descrlbed below.lmnw :

3y f’-'

."1)f7ConclusiOn of Mutual Agreement ‘Hfﬁ*ti;ﬁ-ff’”_

' Mutual agreement in the form of Fxchange Notes (E/N)

'providing for Japanese Grant Ald 1s to be c_ncluded
”_between the Government of Sudan and the Government of

'*bank authorlzed by the Government Of Japan.pj_

3) Consultant Contract,_._:;n;__p,utg-y

. The Government of Sudan 1s to select_consultant o

co'sultant only) who w111 su erv1se executlon'

p'of 6991gns. and to conolude consultant serVLce contract
'°w1th“that consultant.; This contract Wlll become'f
'uueffectlve when approved hy the Government of Japan.

Y -'jf.rieia_@éme and Preparation of Tender ﬁd'ci»'cmﬁeﬁﬂts” S

—{?f designs.u Tender document preparatlon is also the duty -




7'v51

J ‘.-:3:».’_536.!-71 ) _':.

'[of consultant. Tender documents made by consultant
'*3must be appfoved by the Government of Sudan._”

fTender Evaluatlon, and Conolu51on of Constructlon Work
',Contract w1th Successful Ténderer 2 RS

*ﬂ‘Tender evaluatlon w111 he made by the method preV10usly:

proposed by the oonsultant to and duly approved by the

ﬁ-Govefnment of Sudan.:

' Tender evaluatlon results will be arranged in the _
'report.‘ After the report is approved by JICA, . Tenderer

Wlth whom to negotlate for conclusion of work contract

o w111 be recommended. SOTT

nHConsultant:wlll carry out;contract negotlations W1th

top ranklng Tenderer, clarifylng such 1tems in. hzs

'dtender contents that requlre mod1f1cations, and, based

o

hgcontract.j'

'contract

' Examlnatlon of Installatlon DraW1ngs .

on contract maklng 901de11nes of JICA, formulate
By thlS means, consultant a351sts the *

'Government of Sudan in the preparatlon of WOrk

.The contract W1ll become effectlve when

approved by thé Government of Japan.

oi'Consultant, activgron behatfpof the ( e nment of Sudan,

7) "




f8) 4Superv1s1on cf Installatlcn Work

-13)f!Dellvery of Completed System

i.f;consultant will examJne wcrk $chedu1e submitted by thea?,;.
_‘a:contractor and ‘issue lnstructxons where necessary,_
iiDurlng the. work, cOnsultant wxll visit wcrk 51te=ﬁ?,
eeperlodlcally and superv01se work progress as requ1red.;

VefConsultant W111 w1tness to acceptance tests and, after
kfc@nflrming that test results are'ln acaordance W1th
L Mender Speclflcatlons and that the quantlty of spare

'“iparts and ccmponents; measurlng equlpment, 1nstruct10n

?1manuals, etc.,'001n01des with the prov1sicns of contract

: ﬁdccument; recommend the. Government of Sudan to accept
éthe system ccnstructed.-a= ;

: Scope of. wOrk and ImplementaLlon Schedule ST

"The current project comprlses the sector to be ccnstructed
;by Japanese Grant Ald and the sector to be . consttUcted by
'”fund'ralsed by the Government of Sudan.{ Maln work ltems of
,each sector are.’)_f= : o

"-f(I)f“Scope of Wdrk to be flnanced by Japanese Grant Ald

iy lj._Constructlon of telephone exchanges at four places
'_;1n Gezira Area._ ' R

..-'—r.\_ -_‘.~.-

;;Constructicn of‘seven RCS radlo base statlons with.

e;pomb1ned capac1ty for about 1, 200 subscribers, 1n
jGe21ra Area..bgiu,-,‘ L L B '

? ﬁ)_'COnstruction of UHF llnks to connect telephone:'
” Vjexehanges (as per 1) above) and tc connect radlo
?_;base statlons (as per 2) above)




(2}

4) 1Installation of 150 institutional use mobile '
telephones in the RCS network.

5) Construction of outside plants for four telephone
exchanges {as per 1) above).

6) Construction of Maintenance Centers at four places.

Scope of Work to be financed by_thé Government of Sudan

1) Acquisition of site lands for telephone exchanges

and radio base stations.

2} Ground lévélling and land,fdfmation-at cach site

before commencement of construction work.

3} Lead-in work for power line at site where
commercial power supply is available. '

For construction work covered by Japanewe Granﬁ.hid,
turn key baéé'¢0ntract'affangement by competitive
bidding will be adopted. Work period is 22 months
after the_coming into force of work contrapt. Project
implementation Schedﬁle is given in Tabhle I11-2.

Gezira Area is in rainy season during . June-October,

every year. In this period, roads in the Area are

flooded and the most part of sites bQCOmé(iﬁacéessible.

Therefore, this pericd should be avoided for field

survey and construction work.
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4. Maintenance and Operation
4.1 Maintenance and Operation Work
Maintenance and operation work is classified into the
following categories: ' '
(1) Maintenance of Facilities
1) Preliminary-maintehance : B ‘ _
 (Test, inspection, patrol, repair/replacement}
2) Posterior maintenance _
(Trouble-shooting, rehabilitation)

3} Safety management o |
(Custody of facilities, plant record keeping)

{2) Maintenance of Service
1) Operation of facilities
{Operation, as well as supervising and control of
operation) o

2) System managemént

{Control of abnormal troubles)

(3) Collateral Work

1} . Staff personnel management
{Assignment plan, duty regulation)

2) Capability improvément :
{Training/education)

3) Equipment'control
?(Safehkeepihg of machines and implémenté,
.measuring equipment, vehicles, etc.).
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4.2

For malntenance and operatlon of communlcatlons

network to be constructed by the current project,
rational and effectlve executlve organlzatlon and
personnel 3551gnment plan covering. the whole rainge of
maintenance and operatlon are essentlal. To attain
this purpose, SGB and STPC must make full studies
includlng re- educatlon of malntenance ‘stalf for the

exlstlng SGB managed radlo communlcatlons system.

' FolloW1ng are. recommendatlons Ior maintenance and

- operation organlzatlon and staff personnel considered

to be essential for the projected communications

network, as well as training of thdse personnel.

Recommendation for Méintenance and Operation Organization

The recommended maintenance and operation organization for

Gezira telecommunications network is as follows:

{1)

To establlsh Central Malntenance Center in Barakat.
Purpose: ‘Maintenance management for Barakat Master
Exchange and its slave unattended radio facilities

{slave exchanges, RCS’ base stations and UHF radio

'repeéters,.plps overhead cable facilities). Main

duties of Central Maintenance Center are:

1) *Pransmission and Radio Systems

'~ Supervisory control of the whole systems in. the
‘maintenance covérage area by remote supervision
and control system. ' '

‘- Patrol of unattended facilities for inspection.

- Location of_fauit point, probe intd cause of
< fault, and repair work.

~ General peribdical tests of the systems.
- Safe"keeplng of measuring eqU1pment and

“maintenance parts._.
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2)

Updating and safe keeplng of qtandard practices

~ and plant records.

Tfaining and education of maintenance and

"~ operation personnel.

Sw1tch1ng System

Trafflc measurement (perlodlcal and

‘non~perlod1ca1)

System operation monitoring and traffic control.
Subscriber data modification.
ﬁénthiy billihg'ﬁanaéement;

Failure complaint acceptance (by service. number
"92")-. -

Automatlc fault detectlon and automatlc fault
preventlon system monltorlng.

Automatic diaghOSis and after-treatment.
Tests of'all.kinds;

Receptlon of alarms of all klnds and analysis
thereof.

Safe“keepang and supply of and order placement
for 1nterchangeab1e parts and components.

Updating and safe keeplng of standard practlces

and plant records.

Arrangement,for'repair/réplacemént of faulty
equipment/parts} '

Safe keeplng of malntenance tools ang measurlng

"equipment.,’

f'gé -



(2)

7aré=

.....

f‘xncludlng dlrectory servxce, 11fe related 1nfor~
matlon serv1ce and medlcal 1nformat10n service.

3) . Qverhead_Cable'Facilitiééi

—'PreparétiOn and safe-keeping of liné'numbér
~list that indicates the state of MDF

connectlons.
- InstallatiOn work for new subscribers,

~ Fault prevantlon and fau]t dlscovery at early
' stage by means of per10d1ca1 patrol of
facilities. ' '

- Failure point detection and repair work.
= Safe—keeping and supply control of maintenance

use measurlng equ1pment and 1nterchangeab1e
parts and components.

4} Maintenance and operation of power suppiy'system

for ‘all the foregoing facilities,

To establish Maintenance Centers in Bagier, Hasaheisa

and Gorashi. Main duties of each Maintenance Center

'-'Safe~keep1ng of consumable spares (fUSes, Iamps,_

“ete,)
- SafeékéééiﬁéOf hénﬁf:meésﬁiiﬁg"equipment.
- SaféFRéePing of'inétfgcéion;mééééls for equipnent.,
- Attendancé:to ﬁipo; faults. |

—.Malntenance and operatlon of power supply equlpment
-(equipment operation monitoring, battery solution
replenishmeut, and diesel ‘engine maintenance)
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Minor repalr work,.such as replacement of
'electro—magnetlo parts, is done. at SGB Workshop.
_However, faulty electronlc parts and packages, for
instance, are to be sent back to Japanhese
manufacturer for repair.

4.3 Recommendatlon for Staff Personnel and Their Training
(1) Staff Personnel
Maxntenance and operation staff personnel are to be
assigned as recommended below.
1) Barakat Central Maintenance Center
a) ‘Transmission, radio.systeme
3 engineers, plus 7 technicians by 3 shifts
b) Switching egquipment
3 epgineers,Cplus 7 technicians by 3 shifts
c) Outside plant -
2 engineers and 3 technicians
d) Power supply system
2 engineers and 3 technicians
2)_'MaihtenanceeCenter (Bagier, Hasaheisa, Gorashi)
a) Transm1351on, radio systems_

1 engineer and 2 technlclans (at each Center)

b) Sw1tch1ng equipnent
2 technlclans {at each Center)

c) Out31de plant -
' 2 technlclans (at each Center)

'__d)' Power supply system
' _2 technlclans (at each Center)
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(2)

-Training

Telephone exohanges and transmlsSJOn llnes env1saged
in the ba51c 6951gn are - of digltal type so that their
malntenance is difficult for technical staff whose
knowledge and experience are ‘based. on analog
technology.

‘Furthermore, in the case of dlgltal SW1tch1ng

equipment and dlgltal multlplex and radio equ1pment,.

_both the technical system adopted and the type of

equxpment dlffer flom manufacturer to manufacturer.
Therefore, in the current project, the manufacturer
of the equlpment to he adopted is to be obllgated to
undertake tralnlng of the operatlon and malntenance
staff.

'The objective of treining,'this time, is'to provide’

technical knowledge requ1red for operatlon and
maintenance of the system to be constructed by the -
current progect. Trarnlng on swltchlng equrpment
planning and design is not in the objective.

Thus,.for_digital communication teChnOlogy in general,
training will be administered, based on'JICA‘

tréining principles. In this case, tralnlng comprises
collective tralnlng and special trainlng by veteran
englneer speclflcally dlspatched. As for tralnlng i
about how to handle equlpment exclu31ve to the current

'pro;ect, the manufacturer of such- equ1pment is to

assume respon51b111ty..
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4.4 Maintenance and Operation Cost
4.4}1 CélcuiaiiOQ of 0perati§n, Maihtenance and{éowér Costs
Calculation method is as follows: |
(1) Operatioh Cost |
Operation cost calculation 1s by the number of

operation personnel multlplled by average personnel

expense in operatlon division.

'Nalntenance and operatlon personnel requ1red for
the prOJected system are proposed in Paragraph 4.3.
Breakdown of malntenance and operatlon personnel
'cla551f1ed by englneerlng sectlons follows-

1) Radio Section -
: Engineer Technician

Total | | 6 _ 13
Maintenance . 3 9
Operation 3 4
2) switching Section
Total - | 3 - 13
Maintenance
Operation
3) outside Plant Section
Total. ~ 2 : 9
Maintenance - PR 9
Operation 1
4) Power Supply Section
Totai_ - ' 2 2
Maintenance o 1 9

Operation
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(2)

_(3,_

Thus, for all sections,

Maintenéﬁce | ' 6 33
Operation 7 11

Average annual personnel expenses are
Engineers: Approx. 5,000 Sudanese pPounds

Technicians: Approx. 2,200 Sudanese Pounds

Maintenance Cost
Maintenance cost is expressed by the SUm'of mainte-
nance personnel} expenses and cost of maintenance
related supplies. According to the past record in
Japan, petsénnel_expenses versus cost of supplies
ratio in maintenance cost is 7 : 3. By this ratio,
the following assumption is.established:

Average wage ratio bétween

Sudanese and Japanese engineers 1 ¢+ 19
Therefore, the aforementioned pérsonnel expenses

versus cost of supplies ratic is corrected as
follows:.

Personnel expenses -

: Cost of supplies = 2.1 : 3
Then, maintehanée cost can be obtained by the
following formula:

Maintenaﬁce' Cost of 3

cost = supplies X {'1 + 2.1 }

-Power Cost-

For power cost, or, more précisely, electric power

cost, the charge system of National Electricity Co.
of Sudan is referred to.
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Electrlc power charges in Sudan consists of four
‘segments. That is, )

Segment 1: For genefal households

Segment 2: For commercial and light industry
: users :

Segment 3: For small factories

Segment 4: For heavy industry and large scale
~agricultural users

For power consumption by the projected system, this
time, charge is by Segment 4.

Segment 4 is further gdivided by. capa01ty into the
following three sub- segments'

a) 2,500 kxVA or more"(35"kv'powér received)
b) 500 kVA or more (11 kV power received)
c) 50 - 500 kVA - {415 V power received)

Communication equipment for the projééted system
will be installed inside SGB/MOI facilities.
Therefore, power for such eguipment will be
received commonly with power for 8GB/MOI facilities
and then distributed to the equipment.

Power consumption by'ﬁhe whole network_is'less than
200 kVA even when the conSumptioh by:RCS subscriber
station is iﬁcluded. This means that even if the
receive contract for the whole system is of a) or
b) above, power cost of communication eguipment
only will probably come under-c)} In this case,
charge is for 500 kVA or 1ess, i.e., 4.5 Budanese
Pounds/kVA/month. | | '
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Assume that power'consvmption_bf_the who;e_system
is 200 kVA. Then, the chéréé is 900 Sudanese
Pounds/month, Annual total is 10,800 Sudanese
Pounds. ' ) - '

Where commercial power supply is not available,
pbWer éupply to_equipment'ihstallea is by diesel
engine"generator‘(DEG). In this case,. annual DEG
fuel cost accounts for power cost. Where
commercial pbwer-supply-is usualiy available and
DEG is installed for emergency power supply, DEG
fuel cost is regarded as being included in power
cost.

a) Basic Power Consumption (annual)

1) 5.4 kVA : 34.32 1/day x 365 days

: = 12.5 k
2) 15.0 kVA : 93.6 &/day x 365 days = 34.2 k
3} 25.0 kVA : = 56.9 k

156 L/day % 365 days

b) Annual Power Consumption by Whole Network

{5.5 kVA- % 1 place) + {15.0 kVA x 6 places)
+ (25.0 kVA x 2 places)

(12.5 k& % 1) + (34.2 kK x 6) +

(56.9 k& x 2) x 1.2

* . . : . .
( is a reserve for trial coperation/slow

speed operation)

397.8 = 106 k gal

¢) Fuel Cost

'DEG fuel cost is 3.75 Sudanese Pounds/gallon.
Annual total is 397,500 % 400,000 Sudanese
Pounds. ' '
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 Annual Cost 0f30§eré£ion and Maintenance -

. Here, annual cost for operation cost and power cost is

obtained in the sum of operation cost, maintenance cost
and power cost.

a) Anhual operétion cost 59,200 Sudanese Pounds
b) -Ahnual maintenance cost 249,200 Sudanese Pounds
d) Power cost . 410,800 Sudanese Pounds

Total : 719,200 Sudanese Pounds

For maintenance use parts and components, five-year
stock after service~in is included in initial
investment, Therefore, the above annual cost is to be

reduced by the amount of those parts and components for
maintenance use.

- 107 -



CHAPTER IV PROJECT EVALUATION

Gezira Rehabilitation Project comprises maﬁy sub-projects that
are organically interrelated. Therefore, quantitative project
evaluation in terms of telecommunications network construction
only isiextrémely‘difficult. ‘Worth considération in project
evaluation, however, is the loss sus£ained in cotton transport
by Gezira Light Railway. According to SGB data of 1982/83,
useless locomotive opérations on account of ineffective
information exchange number as many as 205 times, mileage of
those unnecesséry locomotive operations reaches 12,997 km, and
the loss suffered amounts to 79,541 Sudanese Pounds. “This kinad
of waste can be eliminated once the telecommunications network
has been completed to provide means for prompt transmission of
correct information.

Other benefits that can be expected from telecommunications
netWorkrproject implementation in Gezira Area are:

1) Effective utilization of irfigation'watér by means of
pertinent water control.
At present, watex indent report from eéch water control
point is.supplied main}y by bicycle. When the usé of
telephoﬁeé”becémes prSible, water indent report can be
made more corfectly and more rapidly; improving the
irrigation éffect_rémarkably. Furthermore, the volume of
water to be releaséd into Egypt; the neighboring country,
on the lower reaches of the Nile.

2} Brisking of rield Inspectors'“Routine'ACtiVities
In the whble_dezira Area, several hundred field inspectors
are on permanent duty, engaged in farm_mana@ement and
agricultural guidance. At present, the area is almost
completely without means of communication. When the
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3)

4)

5)

6)

telephoﬁe'network is'established'in the area,ufield
inspectors can use telephones to make close contact with
their Headquarters and can fulfill their duty much more
effectively.

Effective Operation of Glnnlng Factories and Workshops

When the télecommunications network is establlshed, SGB
Headquarteérs can collect up-to-date 1nformat10n about
facilities at ginning factories and about the stock
maintenance parts and components at Workshops. Therefore,
they can respond quickly to the actual requirements. '

Raising of Fire Brigade Efficiency

Contiguous to four ginning factories in Gozira Arca, fire .
brigades are established. Telecommunications network, once
completed in the area, will enable those fire brigades to
take necessary actions at higher effzclency. Dufihg summer

season, spontaneoug ignition of cotton takes place 10-15
times per day at ginning factories.

Liaison with Khartoum

In City of Khartoum, Khartoum Office of SGB is-loeated. By
telephone contacts with this office, prace informatlon ‘of
agrlcultural products can be obtalned w1th expedltlon.

This convenlence will make contrlbutlons to SGB's economic
management activities at’ high eff1c1ency.

Emergency Contact with Hospltals and Police Stations

Completion of Ge21ra telecommunlcatlons network leads to .
avallablllty of emergency telephone contacts with hOSpltalS
and pollce statlons in the area on round ~the-¢lock ba31s.
This will 1mprove social welfare serv1ce “to the local
populatlon. :
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As described in the foregoing, the current projeét constitutes
an integral part of infrastructural requirements in the
prOmotion of Gezira Rehabilitation Projeét; "In the event of
successful impiementation of this rehabilitation project,
farmlands in the area will increase from Ehe”ptesent-l,d?0,000
feddans {1 feddan = 0,42 hectares)} to 1,550,900 fedans, and the
production of cottOniand wheat as main products will increase
to 341,000 tons and 260,000 tons, respectively, from the
present 259,000 tons and 156,008 tons. ‘For peanuts also, about

40% increased crop can be expected.

As of the present, Gezira Rehabiiitatioﬁ Project_is considered
to be in progteS$ in general accordance with the development
plan established by the World Bank. According to the economic
analysis by-the World Bank, internal rate of return (IRR) of
the project as a whole is 35.8%. This figure by far exceeds
the rate of opportunity cost of capital in Sudan that stands at

12.5%. Hence the judgment that the project is feasible from
the economic viewpoint also.,
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CHAPTER V CONCLUSION AND SUGGESTICNS

In Gézira Area, main products consist of cotton, wheat ‘and
peanuts., Thesé'égricﬁltutél progucts, besidés filling domestic
demand in Sudan;'are exported to neighboring countries also,
contributihg‘a'great‘deél to foréignECurrency earnings of
Sudan. Gezira Rehabilitation Project itself is aimed at
re-devélopment of Gezira Areéa, which, in turn,fis directed
toward imprOVement of'agrichltural‘production in both its
quantity and productivity. Iﬁ this Project, telecommunications
network constitutes as important an infrastructure aé
motorization and railway service.

At present, in Gezira Area, SGB operated HF and VHF radio
equipment provide practically the sole telecommunications .
media. Due to paucity of information transmission implement,
water volume control at water con£r01 pdints and technical
instructions toward farming population cannot be Cérxied out as
effectively as_desired. As'a_mattér of fact, incomplete
communications system proves.to be a serious bottleneck to
Gezira Area_re*deﬁelopment.

As stated in Chapter IV - Project Evaluation, the current
Gezira telecommunications network project is worthwhile to be
implemented s0 as to realize economic development of the area

and to improve social welfare of the inhabitants.

These days, the fddd'shortage in African countries is posing a
difficult problem to the world. Against this background,
Gezira Rehabilitation Project, planned as it is to incarnate
future granary of Arab-African commuhity, is only to increase
its importance. The Grand Aid from the Government of Japan
will provide a strong support to this timely project.

Following are the points that reQuire special consideration

from technical viewpoint with respect to the project
implementation: ' '
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(1)

(2)

{3)

Implenentation Schedule

During June through October, every year, Gezira Area is in
the rainy season. In this period, access to work sites
becomes extremely difficult. For field survey and

construction work, this period must be avoided.

Radio Frequency Plan

Use of 2 GHz band for UHF radio links and of 400 MHz band
for RCS is recommended., However, for final decision of
frequency plan, exchange of views with Sudanese
organizations concerned at the time of detailed design
formulation is prerequisite.

Training of Personnel

Digital switching/transmission system is a new technology
to be introduced for the first time in Gezira Area,
Therefore, to maintain required system performance,
training of personnel in charge to enable them to operate
digital syétem as required is indispensable. This
training will consist of on-the-job training at work site

during construction work period.
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CHAPTER VI -~ ANNEX

1.”'M1nute§ of D150Us31on.
2. _Survey Itlnerary '
3. Members of Ba51c De51gn Study‘Team ‘ _
4, Names of Sudanese Offlclals Involved in the Current Pro;ect
5. 'Collected Data/Informatlon |
6. Power Supply Sltutatlon in Ge41ra.area
7. Technlcal 1nformat1on for Ba51s De51gn Study
(1) Conceptual_Outl;ne_of Sw1tch1ng NétWork Plah '
'(2) :MétH06 6f éaicdlafibh fdr:CiICuit Rééuired
t3) Comparlson between Alternatlve and Orlglnal Plans
(4) Radlo System Deslgn .
(5) Solar Battery System Appllcatlon
(6) Outside Plant Design

{7) . Institutional-Use Mobile Communication System
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ANREX 1 Minutes of Discussion

Binutes of Discussions
: S on o
thé Gezira Telecommunications Helviork Projeet
. .- . B P - ill ) e ) X . L o

the ~enocratlc uenuollc 0" the Sudan

In resvonue to: the requeat bJ uqe Govnrﬂﬂenu of the #ehocratle
Republic of the Oudau, the Coverrment of Janan has sequ, throur1 t*
Japan 'nxernauwonal boonerhulon ={ercf, a’ te_m.heﬂded OJ iy, Ken chl
nPdO, Jecond uconomlu uooneratlop UIVLD1OH, ulﬂlS Ty o; -orewb“ ALféifs,

=9 canduct a Zasic Design uuuaJ on the Leu1ra Zelecon 1unlc thﬂS_:LOJGCu
wiere nafier réferred to as “the Proaect"), frén Lﬂy 13 to June 11 1934=

‘The Tean hus conuucted the field survey, he1d a seriéq o£<diﬁcussi0ns
and exchange views with %qe “u»qor+uics couuerWCd of'ﬁhe Bemocratic
Republic of the ouﬁan ' o

-As a result of the cuy?ey and‘dispussions,_DOun 51des huve agvead
to recomnerd t6 their respective G overrmond 4o examine the re“ulu of

the qtudj attached hevew i th towerds the realizaﬁion Qf the ?rngeCu.

ﬁhértbum,_ﬂay;QB, 1984

~
7604*9,/ z-(«w(_

- I o L YuseioM; fdabr |
@’ "@ _ . for Under - Seoretary (’la_nn:l_’lg) _ 3
’kr df" - : : Einistry of Mnerce ard Fconomic Tlanping
Renlchl Ando - e , . o '
‘team Leader B - ' s
Japanese Study Tean o : LR
Hagsar A, Midirbi
: . . : - Dirgetor General
o -T e Buden Yelecommwiications Public

i 1ia'; " Corporation



2

3.

B ES

The o’d;ieCtive 'of' %10 ﬂ*oaect is to p"ow de a.ncl comm15510n 1&0111»193

angd ént}iuﬁent for the eSuablﬂshmept ox uelecomunlcatlons net-.ror‘c
in the Gezira area in order to eﬂhmce "‘GulVl‘.'_'SlLS of the .-:lm.str:f
of Irrw-:!.;.;o.; and the Sudan Geaira 2 Board such es controT of irrvi-
gation water ewmhr, ndﬂlﬂ_n_btratl()‘l, opeération of field, Ix.ﬂm
ginning .LEC'-_O.?J..O::, etc.

vion l ke “:zdw“ Genira

ral

Phe Sudan Tel couumz.caﬁ...ens Niblic Corrorai
3_95.1"(1 are ree*:a_si‘ le for the e.\eca'clon or ’che ;L‘Qgecc.on Swdanese

The b&lOCOEﬂUﬂlCu ions network is used by the following organisza-

‘ tmns; _

(1) Sucen Cezlr'\ Board

) Head c!uarters
2} Group
3) Floex
&) Meld i3
5) Vorkshor

£) Cezira Light Pailway

jee
ic
spector's of‘flce and hcn

]
o O
h b
Fh kb

|.r.
_C':

kRS

7} Cimning factory
_S) "u‘e brigade

2} 3—“:19 ox o;::s.ee

3) w b—tJ.Vlﬂlo"l of.u,ce
4) uBCu'O:_‘k OLJ."CG '
5} Water coutrol P01nt :

{3) Ciher gover*:;:aen'.': d organisations

1) Post office
2) Police office .
3) 105;)1’6.,.1 end olinie

In order to oro de tha a‘oﬁ e-l_ated ornmisatio*m \'Ilﬂl "‘1e ’celeuhone

Y

service,. .;1(-:- ‘ollo‘am-, 1‘,.0 ili 'ies and edtli“x:wnt are ino lled
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(1) Telephone exchange -

(2) Ui radis iink o

(3) Pblnun'o~4uL ipod rt EHE‘“" éys

(4) Power nlanu 11cludlng solur rovrer SJSuQW

(5) Prefebricated equipent dhelter ond conta einer

(6):0't5idé wlank aoJoc;atea with the: te1enncue e&cbanges ond
§01n' to—mu$u1ﬂ01nt tennlnals'

The Japancse Tea% 7111 convey %o the Goverﬁmcﬁ‘ of Jaman the inten-
tion oi the I=nmoe uie Jé;ﬁblic of ‘the Sudan tho w5 the former Haies

neceadary'ueasure ~to" 000ﬂerate 1n.1m“leme“ti;g the Project and
n the phi

j.
(]

uroﬁ*uc the necesary iac111t1es ond equlame vt hased on
J—

50Thy shewn in Amnex I to cover the enuL;e ﬁrod'éféa aren vithin

ube oco“ﬁ oL T”:cre"e econor‘c cno“erguloh in gzent form,

The Coveriment 6% the Iemoeratic Femublic of the Sudan will tnle
the nebeasar" measures listed in Annex II on ¢o ondition that the

es 11 _
ssistance b the Gavernnenu'o; oaoan ig extended 0 the
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1.

2.

TYRTEYS
ST TPV

L Zovekat and integrated

inko the pablié "“lefOL uglcqticrﬁ network. _ _ ‘

The renote G"“:ch_ng-‘*l s (u iav 'tele;hOne 0xch33¥y2] ave installed
in the nr1p01n11 giftes in th 'plojécted area vwherg the telepho;e
subacrlberu'qre CO“C‘ﬂt rated, ' '

“h euDSCribe:3_1ovuued b109e uO tne uGlQDﬂO“ exchanges ox renote

Swi+0\$ns GitE oxrd CO:ﬂCCaCM vy ca bies or ovc”beb‘ wires, viereas

_theﬂ*ﬂﬂntﬁ,24Cﬂ subzsoribers ere sceessed by the noifﬁutd#multinoint
UHT radic systen. : :

The égjﬁlégchﬁggg ;ﬂd remote switching units are irderli iked by
UHY yadio link.

he point-to-multipoint UAF radio sysien recctmended by the Infer-
. . .

alocormunications Uni

L is inskalled to nrovide televhone

sé:v1ée.t0'thc rczote'a:ea subsaribhers peattered in the 5ro1ucueﬁ

Thi Jatea consists of 9 to 11 base statione and hundreds of bermi-
nal - and repeate* shations to cover the whole remobe asrea svbsorihers.

p'orrer nla qt

Tn vrineiple, solar power syster i vsed for selfizowercd terminel
and reveater stations of point-to-multineint systen,

Prefzbricated eguipnent shelter and container
¥ire prefabricaied egquipment shelbters sand corntainers are used'fbr

the bdcé chationd /Uq* dinks and talerhone eféhanges includlrr renote
snltchl.: uuius, "eapecu;vely. ' '

Fote: The location of redote Fdtol iné v1ﬂfs end rodio shatios ave subject

to furbther studJ tox et:er with e<cs: 52 an uhc1*" :ftér'the:télephoﬂé

17
onand iz "i?“u GJ fne oraawi 1ona cone erned,
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T

.o provide ifécilities for distribuiion o

;llu-\ ' T.L

20 provide data end.infors 'ti‘ 1 necessary for,bgsic‘dé51gn.
Ye secure tihe lerd necesamrvr-or the te 5 and the
' iz

baséistation 'oA n01nt 403 lelISOIH“ wie

o cqrrj Ouu ite-ﬁféﬁar ulon ouc1 as cleﬂ wing and leveling before

i

com¢enpcaent 67 ins al ation '0?{5

- e
= L

'o ‘ensureé -prompiy. ualoadlub, tox ‘Ke.bblon, [euston clehrarce at th
roTEs of alaemhgrkaulon in Sudan-and rrompt inSernsl {vransnorbation

of tThe prouucts purcha;eq under the granu.

_no ETQJBu une dapﬂnese natioﬁala coneerned ¢ron cr om dUulES,
_1ntér1b1 texes and other fiscal 1ev1e% 1dn050d in ’audqn Wluh

resypect to the sunnly ‘of the pr oducts and aerv1ces‘for the Project,

"o vrovide nceessary permissions, licences snd other suthorizabions

for corrying out the Project.
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MINUTES OF DISGUSSIONS

At the request of the Qovernment of the Démocfatié:ﬁebuﬁiié of
he Sudany the Government of Japan has sent a teanm to carry out
the Basic Dea:gn study for the Gezira Telecommunicatlon Proaect
through Japan Intérnatlonal Goéperation Agency (3ICA) for 30 days
from l}th June to 11th July 1984. :

Aq the xeault of'the atudy, JICA has prepared'the ﬁraft'Reporf
of the Basio Dasign Study end has sent a team to subpit and
explain the Rgpért for 12 days from 36th to 2?tﬁ_3eptember 198%.

_ Both partzes have had a Serleﬁ of discusszons on the Report

. and the Sudanese Blde hae pr1nc1pally agreed to the basie design
proposed in the Report 88 far as it satisfies the requitements of
Sudan Gezir& Board which is the benefxclary of the Projeet.

a#th September 1984

3
e _-_'m-'/\”«u,j__ R
Mr. Norio Shimomura S . Mr. Hassan A. Hidirbdi
Leaaer, Basic¢ Design Study . Director General
Tean, JICA ) - Sudan Telecommunicatidne

PublicfcorpOratiOns
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ANNBEX 2

‘Survey Itinerary

May 15 {Tuesday):

May

May
May

May

May
May

May

May
May
May
May

May
May

May

May

May

16

17
18

19
20

21

22

23
24

25

27
28

29

30

31

{Thursday):

{(Wednesday}:

{(Thursday):
(Fﬂ&ﬁﬁ~”

(Saturday)
(Sunday)
(Monday):

{Tuesday) s

{Wednesday) !
(Thursday):

{Friday):
{Saturday):
{Sunday):
{Monday):

(Tﬁeaday): o

(Wednesday):

TR

Arr1va1 at Khartoum.

fCourtesy v131t to Japanese Embassy and o
- briefing of Embasqy staff.

‘Vvisit to World. Bank offlcé, and collectlon
of 1nf0fmat10nia . -
'visits té STPC, MOT ana sGB.

%Discu851ons among survey team members, and
“assortment of data." o '

Consulatlon w1th STPC.

:Transfer to Barakat (SGB Hq )
"Consulatlon w1th STPC,
Hg. S |
-'Fleld SGrVef“(éoVériﬁg“de”Medaﬁi,"Beika}'

MOTI and’ SGB at SGB

Wad El Burr, etc.,'whole travel mileage-

) 100 km).

‘Fleéla survey (Barakat Telephone Exchanqe),
‘transfer t6 Khartoum,

‘Consultation at STPC Khartoum, and

assortment of collected data.

Map study and assortment of data.

'PréparatiOn of Minﬁtés CObiés.

Discu351on with STPC and SGB.

‘Signing of Minutes, and report to Japanese

Embassy.
Téam leader Ando’ and team members Osawa
and Suzuki depart for Japan.

'Transfer to Barakat, and collection: of MOI
'related data. B

Field survey.
‘Group At Gorashi/Maatug and surround1ngs
' Group.B{ Gorash1/Managll area
© ‘Field survey. _
Gr6ﬁ§}A€ lluda and surroundings
' Hag Abdulla/Sennar area

Group Bi
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June

June

June

June 4

June
June
June

June

‘June

{Friday):

(Satﬁrday):
'(éuhdéyi:

(Monday):

(Tuesday) :

(Wedneedey1r
:(Thﬁredqfi;
ﬁ(Fridey):

(Saturday):

Assertment of data, and discussion among

survey team members.

_Fleld survey._”

' Group At' Kab El Gldad and surroundlngs

Group B'_ Abu Usher/HaSahelsa area
Field survey. o

: Grdup Ar_'Barakat and surroundlngs
_'Group B- Barakat/Wad Medan1 area .
_.Repcn_t to SGB and STPC.

Field: survey of Bagler area.. Transfer to
.iKhartoum.r ) : S

Survey of STPC Khartoum Repeater Statlon,
and assortment of collected data.

Report. Ed STPC and SGB.

Report to Japanese Embassy. _
Assortment of collected data. Preparatioh
for return to Japan.

Survey team return to Japan.
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ANNEX 3 Members

Name -

of Basic Design StUﬁy”Téaﬁ

Kenichi ANDO

Kazutomd OSAWA

Tatsuo SUZUKI

Kenichi HATANO

Ryushi SUENAGA

puty in charge

Tean Leader

' Network Engincering

Coordinator

Radio Enqinéering

Traffic & Swltchlng

..Englneerlng

Eitaro YAGI

Yuichi NAKAJIMA

Hideaki KIMURA

Civillsngineering

outside Plant
Engineering

Radio Engineering

. ié:%:léﬁ i

- Consulting Co.,

. Assistant'Managér,

- Affiiiatéd to

an Economlc COOPEIatlon
Devision, Economic
Cooperatlon Bureau, .-
Mlnlstry of Forelgn'
Affalrs:"

Senior Staff Engineer,

International Affairs

. Bureau, Nippon'Telegraph
" & Telephone Public

Corporation (NTT)

R

. Basic Désign Division,
_Grant Aid Department,
-Japan Internatlonal

Cooperatlon Agency (JICA)

Assistant to General ..

"‘Managéf, The Nippon

Telechmunications
{nTC)

NTC

‘Assistant Manager, NTC

Staff Engineer, NTC

Staff Engineer, NTC



\NNEX 4 Names of Sudanese Off101als Involved
in the Current Pro;ect

SPTC
SUDAN TELECOMMUNICATION PUBLIC CORPORATION

MR. HASSAN AHMED HIDIRBI

/birecfor General

MR. ABDEL WAHAB GAMAL

‘/pirector Techni¢al Administration

MR. HOUTASI“ MOHA“LD YOQUSIF

/pirector Flanning Sw1tch1ng

"MR. MOHAMED MAHGOUB OSMAN

/Swltchlnq Department

‘MR. GASHM ELSID MOUAMED EL BASHIR

/Transmission Department

" MR. ABD ALLA KHALID IDRIS

/Trafflc Department

MR. IBRAHIM A. MURSAL
/Diréctor of Northern Region

‘MR, MOHI BLDIN AHMED BEMEKKT

/Outside plant Department Cable Eng.

MR. MUSTAPHA ELTAHIR' BESHIR

/outside Plant Deparimeént

MR. AWAD NAYIL MUSTAFA

/Zone Manaqer for Telecommunication, Wad Hedani

MR.'ABDEL RHMAN EL KHIDR HOHMED
- /Assistant chhnical Riqon Manager, Wad Medani

L1293 -



RPMU

REHABILITATION PROJECT MANAGEMENT UNLT

n

DR. ABDELGALIL ABDEL GABAR

7/ExecutiVé_Director of Gezira Rahabilitation Project

MR. EL RASHEID MAHMOOD SHADDAD

/Relation Director of Gezira Rehabiliﬁation Project.

MOA

MINISTRY OF AGRICULTURE

MR. YOUSIF AHMED DASH , .
/Undersecfetary of MOA
MR. MUTASIM ELNOUR IBRAHIM

/Director of Documentation & Information

MR. FL ZEIN MUSTAFA'

/Staff of MOA

MOY

MINISTRY OF IRRIGATION

MR, SEIF ELNASR MIRGHANI

/Director Hechanical & Electrical Adninistration

MR. DASOUGI

/Manager of Irrigation Affafrs .
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THE WORLD BANK

© MR, MAHFOUZ E “TADROS

/Resxdent Representatlve

sGn
SUDAN GEZIRA BOARD

MR. SAYED ABDEL AZEEN MOHAMAD HUSSEIN

' /Chairman & Managing Directer

PR. NASR ELDIN VOHA 1ED NASR ELDIN

/Act1ng Managlng D1rector

DR. ADAM ABDALLA DAFFALLO

/Head of Englneering Admlnlstratxon

" MR. AHMFD BL BADAWI

/Head of Social Econon1c Unlt

MR. ABU BAKR YSMAYL KARAR

/Second of Sacial Economic Unit

MR, SAAD EIL TAYIB

/Public Reiétipns

MR, HUSSPIN ABU - GUSSFISA

/Dzrector Admxnistratlon

‘MR, ABDFL WAHAB MOHAMED ALI

/Act1ng Manaqer Hechanlcal Engineerlng Department

MR. EL AMIN BL SHARIF

/P;o)ect Senior Enqineer

e 135 .



MR,

MR.

 BASHIR MOHAMED KABBASHI

/Senior Wireless Engineer. iy

MOHAMED ABDEHAMID MOHAMED : |

/Manaqér of Electrical Engineering'nepafpment

KHALID: MUKHTAR .. - . T _
/Deputy Manager of Electricalengineeriﬁg Department

EL ABID EL SIDQIG

/Cheit Civil Engineer

MOHAMED ‘PAYIB HASSAN '

/Manager oE'Méintenaﬁce Depa;tmené'_ .
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ANNEX 5 Collected Data/Information

1.
2.
3.

8.
9,

10.
11.
12.

13.

Bank of Sudan"Annual Reboft"'(1981)
Bank of Sudan"Annual Report® (1982)

Bank of Sudan"Economic and Financial Statistics =

"Review" (1983)

pank of Sudan"Foreign Trade Statistic Digest" (1983)
Mlnlstry of Natlonal Plannlng “The S8ix Year Plan of

'Fconomlc and Soa1a1 BevelOpment" {19?7)

Ministry of Flnan01a1 & Economic Plannlng"Plospects,
Programmes and Policies for Economic Developnment"”
1982/83-1984/85
World Bank"Sudan Gezira Rehabilitation Project
Implementation Volume" ' '

- vVvolume I/Annex I-VI

- Volume II/Annex V
STPC- 5'yéars'Development Plan
Map of Irrlgatlon in Gezira Area
Detail Map of Irrlgatlon in 6921ra Area
Sudan Year Book .
SGB"Improvement ‘of Transportation System in Gezira
Light Railway" (1983) _
Detail Maps {Scale 172500)

- Barakat Headquarters Area

- Meringan Ginning Factory

- Hasaheisa Ginning.Factory

- Bagier Ginning Factory

-~ Gorashi Area '
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ANNEX & = Power Supply Situation in

GROUP Name.

1. SOUTH.

2. CENTRE.

3. MESSELLEMIA,

4. WAD HABOUBA.

BLOCK Name.

EL, RRUF. .

1.
2.
3.
.

5.
6.

7.
95.

HAG ABDALLA.
FANL.
GHUBSHAN.

. WADNAAMAR.

EL HOSII.

ET, REMETAB.
WAD EL ATAIA.
WAD EL HADDAD.

WEOSHAFI.

10.
11.
12,
13.

14.
15,

3.

9,
106.
107.

*-

BARAKAT .
DARWLSH .

FL KUMOR.

EL RADMA.

ABD EL HAKAM,
EL MEDEINA.
HAMAD EL NIL.
SEED FARM.
HURGA.

NUR EL DIN.
BEIKA.

MESSELLEMIA.

20.
21.

C 22,

23,

24-
16,

17.

18,

19.

WAD
25,
26,
217,

ABD EL GILIL.
WAD SAADALLA.
ABDEL RAHMAN.
WAD HUSSEIN.
BL MIDIANA.
TAYIBA, |

ET, STLEIMI.
EL, TEBUB.

WAD EL BUR.

HABOUBA.
WAD SULEB.

'DOLGA

ISTARIHNA.

Gezira Area .

Suppljer. - §92p;hours. .ggpacity.

5GB. 25KVA.

6h.
mo " 10KVA.
e 1OKVA.
NIL. . - -
SGB 6h. 10KVA.
NIL. .- -
SCGB. . 6h. 10KVA.
SEPC 24h. - -
NIL ~ -
SEPC. 24h. -
1 " _
SGB.- 6h 10KVA.
sSEPC. 24n. -
" SGB. 6h 10KVA.
"o " LOKVA.
SEPC. 24h. -
SEPC. 24h. ~
NIL. - -
SEPC, 24h. -
® n .
" mn -
NIL - -
) " — -—
SE PC K] . 2 4 h . hnd
" u _
H . '.' —
17 [1] —
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GROUP Name.

5. WAD SHAIR.

6.

NORTH .

7.

8. MIKASHFI.

S 92.

NORTH WES?T.

.44,

QEQQK Name .
28. EI RUKN.
104. WAD EL FADL.
10S. HADDAF.
“% . HASAHEISA.
% TANBUL.

WAD
29.
30.

31,

32,
13,
34.

SHAIR.
EL NUIELA.
FETEIS.

AMARA KASSIR.
KETEIR.
TURIS.

FAWAR.

NORTH .

35. UMDEGARSI. -
_36.-DEBEIEA.

37. TURABI.

38. MEILIG.

39. KABEL GIDAD.
A0. LAOTA.
RUWEINA.

* . BAGEIR.

" FADAGOBA.
41,

ABU GIN.

EL GUEIZ.

EL SUDEIRA.

EL FARAGIN.
ABU IDEINA.
BAGIGA. -

WAD EL KEREIL.
ABU QUTA.

42.
43,

45.
46.
94 .
98.

MIKASHFI.

47, HAMADNALLA,

48, ABU DIGIN.
49, MURAD.

84, WAD ABID.
- 120

Supplier. Supp.hours. Capacity.
SEPC. 24h. -
5GB. 6h. 1L5KVA.

" " 15KVA.
SEPC. 24h. -
SEPC 24h. -
NTL. - -
SGB. ih. 15KVA.
SEPC. tunder construction.
NIL. - -
SGB&MOX . 6h. 35KVA.
SEFC * in future,

NIL. - -

NIL. - -

SGB. 6h. 10KvVA,

NIL. - -

SEPC. 24h. -

SGB. " &h. *under cont.

SEPC. 24h. -

SGB. 6h. 25KVA.
" " 18KVA.
" " 12KVA.
* in future.

NIL: - -

* in future.

SGB. 6h.-  18KVA.

C*in future.

SEPC. " 24h. -

SEPC. 24h. -
o oo —_

SGB. 6h. 15KVA. -

" " 15KVA.
SEPC. 24h, -



GROUP Name.

9.

HUDA.

BLOCK Nane.

85.

10. WAD EL MANSI.. WAD

11.

12,

TAHAMID,

MAATUG.

TONSA. - SGB. 6h.

96. EL KERATIEB. . n
'97. EL NASEIH. SEPC. 24h.
HODA. ¢ "SGB. 6h.
'50. WAD EL ZEIN, kS i - "
51 k1, M. R
52. SHANDI. e ' "
' 90. FEREIGAB. B ‘ "
91. SURHAN. S .
$3. GOZ ElL REHEID. . o "
103. ABD EL MAGID. o »
EL MANSI. SGB. 6h.
53. EL GELET. " "
- 54. RAS EL FIL. B _ “
55. EL NEIMA. L g
56 .. MABROUK . : " : “
58. EL GADID. " ' "
59. EL TAYIF. " “
83. EL KEREMIT. " "
TAHAMIOD. | _‘;' SGB. 6h.
60. BEIDA. " "
61. EL TARFA. " "
86. SHEWEIRIF. : " B
87. UMSHADIDA. " E
" 88. MEHEYLA. " "
89. EL NALA. . o
'57. SHAKIR. " oo
*, MANAGfL TOWN . SEPC. 24h.
GORASHI, .SEPC. 24h.
62. MATURAB .o "
63. EL NUR. ; SGB. ~ 6h.
64.° ABU HAWA. S
65. KARTOUB.. ~ LI o
66. EL HASHABA. =~ " o
67. UMHIGLEIGA. “ e
71. AFFAN. . 8 "
' - 130 ~

Supplier. Supp.hours. Capacity.

15KVA.
15KVA.

25KVA.
15/18%VA.

15/18KVA.



GROUP Name.

13. MATURI.

14. GAMUSI}

BLOCK Name. Supplier. Supp.hours.

72. EL HGEIRAT. SGB. 6h.
MATURI. & ' sGa. ~ &h.
. 68. AGOUBA. : . o
69. EL TAMAD. no : “
70. EIL ZAFIR. " "
73. EL NAYIR. . “
74. EL GEBEL. - . o
75. RAHAMA. o "
76. UMSINEITA. " “
77. DISHETNAT. " "
GAMUSRHI. 5GB. - 18h.
78. EL RADI. " 6h.
79. GABOUGA. o o
80. ABU EL KEILIK. o "
81. RANJOUK. " "
82, TUWEMAT. S oo E
99. KUWALT. o _ "
100. WAGEIALLA. " "
101. SAGADI. w "
102. EL WAHA. _ " “

* SGB.: SUDAN GEZIRA BOARD. .
SEPC.: SUDAN.ELECTRIC POWER CORPORATION.

7'131f—_

Capacity.
15/18KVA.

15/18KVA.

Two Engines.
15/18BXKVA.



ANNEX.7—(1) Concéptual_Oufline 6f'Swiﬁchipg‘uétwotk-Plah_

]..

Selectlon of quital SW1tch1ng Equlpment

The existlng telecommunlcatlon network in Sudan is composed
of analog equlpment except for Khartoum 1nternat10na1/
natlonal sw1tch1ng system._

For: Ge31ra communlcatxons netWork sw1tch1ng equlpment,
selection is for digital sW1tch1ng equlpment.‘ The reasons
are:

A. Application
‘1) Réqﬁifed f160r spacé is smaii.
2) Mééhanical moving €lements are almost nil. Hence
hlgh prooflng to dirt and dust including sand dust,
3i Remote line concentrdtor can be used - (prov1ded that
transmission 11ne also is dlgltallzed)
4) 'Adaptabllxty to new services.

5) Technical compatibility with PCM t1ansm1551on.

B. 'Functions'
1) Self- diagﬁosiSISYStem._
2) High rellablllty of parts and components, as well
as whole system.

3) Dialogic malntenance with man~mach1ne 1anguage.'
STPC's Master Plan, for its part, 1ndicates that sw1tch1ng

equipment to be newly 1ntroduced in Sudan from now forward
will be the digltal type.
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‘Switching Eﬁﬁiﬁﬁéﬁt Classificétion

Switching equlpment is lelded functionally 1nt0 the

fOIIOW1ng two main categor1es~'
o Master Exchange,'td'bé”established in Barakat. -

o Satelllte Exchanqe, as dlgltal concentrator to be remote
_controlled by Master Exchange s central control system.
Satelllte Exchange is to held necessary minimum

stand—alone functlon.

All switching equipment will be the-container type.
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ANNEX 7-(2) Methoa.of'Céieuléfioh'féribireﬁits Reéquired

1. Preconditions of Calculatlon

1) Subscrlber Orlglnated Calllng Rate
~ (By STPC s Master Plan)

Fe) Barakat, Hasahelsa, Bagler and Gorashi area
_Subscrlbers.-: . _ T 0,055 Erl;
Breakdown: N R
Calls iﬁ.fheesaﬁe_areag”lo;ﬁﬁs Byl

Calls in Gezira tele-
communication nétwork : 0,005 Erl.

Calls in pﬁbliccébm-
munication network _
- (toll calls) . -t .0.012 EBrl.
o Other RCS accommodated subscribers: 0.045 Erl.
B Breakdown :

Calls in Gezira tele-
cOmmunication network :  0.045 Erl.

»

"calls in publlc com—

munication network _

(toll calls) _ : See note below.

.Note: Toll connectiOns are admitted to only 5% of
total subs¢r1bers. Calling rate (20%) is to
rank next to that of Barakat subscribers,
but- is negllglble at present.

2) call LbsseProbability'
0 Between RIC -{Remote Line Concentrator)
and Master Exchange: . : 0.01
(To all or1g1nat1ng and terminatlng calls)

o Outgoing and incoming c1rcuit
at Master Exchange: _ 0.01
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'3) Number of Terminals Installed

o Bagier RLC: . 20 (Cable Sub)
(Potal) (20)
¢ Hasaheisa RCL: 162 (Haéaheiéa RCS;j'Sub)'

156_(fadgpde RCS - Sub)
| 162.(Cab1é Sub) |
(Toﬁai)_ - (380) .. _
o Gorashi RIC: 132 (Gamusi RCS - Sub)
| 190 (Gdgaéhi RCS - Sub)
51 (Cable Sub)
{Total) (373) _ N
o Barakat (Master}: 208 {ﬁuda RCé - Sub) .
247 (Beika RCS - Sub)
7 (Sennar UHF - Sub)
129 (Hag Abdalla RCS - Sub)
250 (aafékat SGB HQ)
'SOL(MéfiﬁgaﬁlAtea)
20 (Wad Medéni.MOI)

(Total)  (911)
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4) Traffic Flow

.74

 BARAKAT

HAG 9

BAGIER HASAHEI SA GORASHI ABDALLA BEIKA
7.02 5.94 0.32 9.36
@ ® o ©®

F_‘ADGOBA GAMUS | SENNAR HUDA

Note: The same traffic volume is appiied to outgoeling and

incoming-calls.
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5} Circuit Requirement Diagram

s 1C

BARAKAT

9
L 0G 19

Hac - @

BAGIER HASAHE SA GORASHI} - ABDALLA
1C:16 SCHY Ic:4
0618 0G 116 0G4

 SENNAR

FADAGOBA

- 137_ _

. GAMUSI

BEIKA|

1C:20
0G : 23|
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Sdpﬁleﬁéﬁi_

1;

OG 01rcu1ts from all exchanges are to have one spare d
czrcult per 100 subscribers. Thls spare 01rcu1t is. to be
used as OG 01rcu1t to General SerV1ce Desk (dlrectory

serv1ce, etel) to be establlshed 1n Barakat Master Exchange
(though not granted spec1al circuit class)

Sennar is thé”maiﬁ‘dam'pdiht in’GéZira-irriéatioﬁfaréa_aﬁd
“maintains ihtimaté contacts with Khartoﬁm*énd Barakat.
‘Therefore, both OG and IC circuits are to hold capa01ty to

spare.

Calls between termlnals in the same - remote exchange area
are via Barakat if RLC is W1thout sw1tch1ng functlon. ‘This
means that 1ntra—RLC calls go' and return on the
tranSmlssxon 11ne to/from Barakat. Bu31ne3s messa@es by
telephone are usually. transferred to hlgher and higher.

positions so that intra-RLC buslness calls are supposed to

be few., However, in the Calculation of circuits required,
call traffic 13 increased 20% and call loss rate of 0 Ol 1s

used. {Calls, this time, are. considered td be intra- offlce
. calls so that the appllcable call loss rate is 0.02.)
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ANNEﬁ'?«(3) Comparison between Alterhaﬁive and Originallglans

This ANNEX presents comparlson, in 1n1t1a1 expenses requlred,

between RCS system alternatlve plan as showu in Chapter 11,

Flgure II 6, and the orlglnal plan.

1.

'Techn1ca1 Condltlons

When all RC system subscrlbers (1 224) are accommoaated in
four base stations, each’ ‘having coverage ‘area of 50 ‘km in
radius, as shown 1n‘F;gure ‘1; the result is as. per Table
1,LjCir¢uits_diagrams fefmulated,.based on- the number,pf
circuits required obtained by the same conditions as in the
original plan, appear in ngure 2 and Figure 3.

For RCS system tower height also, the height that covers 50
km in radius. is calculated_under.the Same'radio“propagation

;cOnditions as in‘the'ofiginal pianL The result obtained is-

given in Figurezé;i Path proflle and system performance
calculation result are in Figure 5.and Table 2;
respectively.

Comparlson of Inltaal Expenses

Calculation of inltlal expenses requlred is’ made,'excludlng

the follow1ng items common to. both the original and
alternative plans:

1) Telephone exchanges

2) Outside plant

3) Spare parts

1) Measufing equipment

5) Inland.tranSportatien'
6) Field servey expense
7) Training expense

As far as 1nitlal expenses reguired are concerned, there is
no much difference between both plans.
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Sociat sefvices

Distributién of Telephone Subscribers
Accommodated in RCS (Alternative)






Table 1 Number of RCS Subscribérs AECOmmodated
in Bach Base Station (Alternative)}

3;;é St s6B MOI1 Social Services Total
. Name _ P _

Ré@na o _13  128  1'1_1 e e - 3:46
Beika | '_‘115 S : 58 . 267
u‘ég Abdau_a -~ 53 | 92 | © 30 : 175
Gorashi ) 188 | 67 ] a3
Total | 184 o .4.7.8 . i 262 | '_12_24.'
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UHF Link Noise Performance (Altérnative)

Table 2
Path Humbér _ 1 2 3
: . {BRGIER REME [HA HASAHETSA
Iten AUniv] - ‘ ‘
: REHEIHA HASAHEISA BEIKA -
Radio Frequéncy MHz | 2060.0  2600.9 2000.0
Ch Capacity ch 249 249 240
Rx Hoise Figure dB 4.9 4.0 4.9
Br- Filter Loss dE 5.0 5.0 5.0
If Banduidth HHz 9.08 9,00 3,29
Palh Distante K 51.50 42. 10 - 38.20
Path Céndition - Plain Plain Plain
Free Spate Loss dE 132.7 131.0 | 120.1
ﬁntenﬁa Ot ameter (12 fl 4.0 4.4 4.9
ﬂﬂgenna Dianeter (2> m 4.0 4.9 4.9
fintenna Gaiv (1) dBi 34.0 34.0 34.0
fintenna Gain (2> dEj 24.90 34.0 34,0
Tx ﬁutput Pouer dBm 25.9 25.9 25.8
Fegder Lass per weter |dB/m _ 8.945 2.945 9,845
Feede}_Length a3 " 92.8 75.9 70.8
Fesder Length <2) n 92,0 75.0 7e.0
Fggder Loss 4B 8.3 £.8 6.3
Rx Input L;vgl 479 -53;6 -49.7 -48.4
C/H in Free épace 48 47.3 'sa.a 5i.%
{thermal)

Required Thernal €/H | dB 20.0| 28.0 26.6
Fading Hargin dB 27,3 36.6 31,9
Fading Probability - 2.18E-83 1.07E-93 . 7.65E-04
Retiabilivy - - €.126-06 1.88E-66 ' 9.956-07

~ 142 -




Path Humber 4 b &
| , BEIKA ERRAKAT GORASHL
Iten Unit _ o _ :
: . I BRRAKRT. HAGABDALLH HANAG 1L

Radio Frequency HHz 2809.0 20090.0 2008.0
Ch Capacity Ch 244 .246 ‘ 240
Rx Moise Figﬁre dB: 4.9 4.0 4.8
Br Filter Loss dE 5.9 5.0 5.8
1IF Banduidth Mz 3.00 9.00 9,00
Palh Distance K 15. 60 460,00 26,30
Path Condition { Plain Plain _Préiﬁ

Free Space Loss dB 122.3 130.5 126.73
‘Antenna Diameter.(i)_ m 2;9 4.0 3.3
Antenha Diameter f?) [ 2.9 4.0 3.3
Antenna Gain <10 dBi 28.0 24,0 32.5
ﬂntéﬁna Gain f?) dEi 28,0 C34.8 3?.5
Tx Du;puﬁ Power dBn 25.8 2s.8| 25.9
Feeder Loss per neter |dB/m 9.645 0.8495 2,845
Feeder [éngth {12 W 38.4 ?3.0 ! 53.8
Feeder Length (2) m 38.9 - 73,8 53.8
Fesder Loss dB 3.4 6.6 4.8
Rx lﬁputhevel dbn -49.8 —49.1| g—%s.s
CoN in free.Space dB 50,5 5102 ' sa.6

{thermal)d ‘ i

Requifea,fhegﬁal G/N 48 :zé.é 20.0 ' 28.0
Fading Margin dE 39.5 31.2 C33.6
'F;ding_Phabability - - 3.33E-05 8.99E-84 ‘2.é?E—G4
Relfabitity - - 5.90E-08 1.3¢E-86 b P9E-07

i
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path Number SRR : g
. : " |sAngeic o |mApMEDAMT
C Tien. Uit - . s
. | BEIRA PARAKAT

-Radi_o Fr—éQgency : I’?IH_Z 2089;6 : 2000.8
Ch Capacity ¢ 340 ‘240
Rx ﬁoige'Figure dﬁ, 4,90 4.0
nr_ﬁi1tg£ Loss das |~ 3.9 5.9
IF Bandﬁidth: ﬁH@ %.008 9,80
Path Distance ky' . 58,00 9.19
Path Condition {. Ptain Plain
freg space Loss dB 132.5 117,7
Anvenna _ﬁ;éﬁeter S B M 4.9 2.0
Antenna ﬁiaﬁete‘r ¢z>. I n {!'.0 T 2.8
Antenna Cain 1) - ..cilﬁi 343 23.0
fntenna Gain <2 dEn 348 28.0
Tx Output Pouer B 25,0 25.0
_F:ee‘d.é;* Lc_&slsiper- meter dﬁ/m 6.9.475 9.645
.Feeder.Leﬁéth'(l) | n %6.0 TR
Feeder Leagth <2> - 98,0 31,0
Feeder Loss 9B - 8.1 2.8
ﬁx.[ﬁﬁui;Lédéli apnf -52.6 44,8
Czn,{h Free Space &B ' 47.7 55,8

(thermald el - SR
.Réﬁpif;dgfhghméi e | dp 20,9 20.9
?;dingvugﬁé}n1 : | éé, 27,7 P 35;5
rrédqﬁé Prabability “ i;aésféa 5.656-86
Reliabiliny - 6. 62686 2.636-03"
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Bagier

Reweino

" Hasaheisa

Beiko

8orakat

‘Wad Medani

‘Hog Abdalla-.

" Mandgil

Gor_oshi" :

1Bmo) pRANG /

@8 (28]
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— - l...‘.,_l.!qu :

T

"

ha

. fso

A0

il

Antena Tower Height (Alternative)

Pigure 4 _
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File Naﬁe:ﬁﬁﬂﬁﬁﬂ:"'

- Path Proflle e BAGIER——REHEINB T

598 } e ) D Radius: . : 1.33

: ' Ground -Helght 11 383.8m
Gground . Reight 2t . 393.0m
ol fath Distance: 51. 5K
md T.Roughness! 1.6m
550 [
0 Akm) 51.5

Fréqueﬁéz_" o 2000 MHz - SEET
fint Helght 1: 82.0 n _ ﬂnt Height 2: 820 m
Crite Point: - 25.6 ks Ridge Heighl’ 387.0 wm

Tree Height: 00 m - Fresnel DiF 43,9 m
Clearance!. . 44.8:m .. Clearance ¥ack: 1.0,

Frea Spc’'loss: . 132.7 d8 Rldge Loss: 0.0 4B
Tatal Loss: _ 132.7 dB .

File'Naﬁe:RéNﬁgﬁ o
s ' Path Profile . RENEINA-ZHASAREISA
596 : o o S Padlus L I 1133
oL Groaund - HPith f £33.9m
sround Height 23 409.8m:
. Path ‘Distance? ) 42. 1K1
Cmd T.Roughnaess? A.8m
5592”; :
'_o L a2
Frequency. S 2000 Miz : _

_ Ant Height §: 850 m Ant "eight 2: 65.¢ m.
Crite Poinl: el Uk .. - Ridge Height: 396.5 'm
Tree Heéight: 0.0 a. . .. Fresael Dip: 39.7Tm

- Clearance! 489w ' Clearance Fact: 1.0
Free Spe Loss: - 131.6:dB_ “. Ridge Loss: 0.0 dB

Total Loss: | 131.0 dB

FE

File Name:HSABKA

llASMIE]Sﬁ-*BE[Kﬁ : Ty
Radius. = : 1,33

. Path Profile

508

Ground Helight 13 499.0m
Ground Heldht 2:  4B3.0m
: Fath- Distancel ’ 18, 2KH
mdl 1.ROUghness: o 1. 3m
350 g8 D |
0 o G 3Bz
:-Frequency. . E' 2000 MHz R con '
Ant Helght 1 60.0 w0 Ant Height 2'-" 30.0 m
Ceite Point: -_;ﬁ-'lﬂ.likm .. Ridge Rlelght: 4025
Tree Helght: ¢ 00w Frésnel Dip: - 37.8'm.
.gle:rgnceid.; ‘ _.lgg.?_gd. - -glﬁarance Pact 1.0
ree. Spe Loss; : . s
Tolal Less: . . - 130.1 dB o Ridee boss:s. - 09 .

,Eigurgfﬁ_f;JPath Proflles (Altérnatlvg)
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File Name:BKABKT

Path Profile BElKﬁ--—BthRi\T f
ST T s Radius oo e 1,33
S Ground Waight 1t . 485.0m
CoGround Helght 2t 409, am
Path Distancet ) 15, 6K#H
T. Roughness' . 1.8m
i 0'; o ckm)'g_§ Co1se
_ Irequency.,- " 2000 Mz B T 'H__,14
“Ant Height 'L 28.0 m - fAnt Height 2: . 28.¢:m’
- Crite Pointi. A 18 km_ ; Ridge Height: - 407.0.m
“Tree Meight: 0.0 m. . Fresnel Dip: 24,2 m
Clearance: S 24.4 W -Clearance. Fact:. 1.0 -
. Free-Spc Less: 122.3°d8 - Ridge Loss: 0.0 .48 -
Total Loss: ' I22.3 dB : . Lo
' File Name:BKTHAB
. _Path Profile - 'BARAKnT——unGABDALLA
598 | B R ) Radius . . 1.33 -
: ' e d ) . Ground ﬂelght ‘31 403, an}
e Ground Height. 2t 415, 8m
o - Path Ristance:r 40, BKH
G T.Roughness: .~ ' 1.5m
180 g G R y )
0 km 40.0
.Frequency . _ 2000 Mz | _ .
‘Ant Height 1: 63.0 =® 'ﬂnt Height @ 63.0.m
Crite Point: . S 20.0 km Ridge Helght S 412.0 m
Trec . Height: 00 m _ S Fresnel Dip: 38.7 m,
Ciearance; - .. . -35.4 wn. '-‘Clcarance Fact: 1.6
Free Sp¢ilosst: §i30.5 dB Ridge Loss: 0.0 dB
Total Loss: 130.5 dB < o :
" File Name:GORMNG
R Path Profile o uoansul——vmncu 4
476 - ] - Radius : 1,33
, ‘ ‘Ground Hoight 1t  408.9m
Ground -H&ight 21 409.0m:
e : Path Distance! 26. 3kl
Amif T.RoOuUghness! CZ2.3m
319 B Lo
6 e 26.3
Frequenc ! 2000 ﬂHz _ ' ‘ . _
Ant Heizht l. 13.0 n Ant Mejght 2 43.0 m
‘Critc Point: L £3. 2_km .. . Ridge Height' 404.5 n
Tree Hefght: 00w Fresnel Di 3l.4nm
Cleacance: . . - "32.8 m . Clearance “act: 1.0
"Free Spe’ LOSS‘ c 0 126.9 dB - Ridge Loss: 0.¢ dB

' Total Loss: S 126.9 dB
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Fite Name:¥NGBEA

559

Path Profile

Frequency: NHez
fint Height 1: 80.0 m
Crite Point: 25.0 km
Tree Height: - 20,0 m
Clearance: ' 3.1 m
Free Spe loss: 132.5 48
Total Loss: 132.5 dB

Fiie Name:RMBKT

450 |

Path Profile

{kn?
Frequency: 2000
fnt Height 1: - 20
Crite Point: 4.
Tree Height: 0.
Clearance: 18..
free Spc Lloss: 117.

Total

Loss:

17
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MANAGIL--BEIKA

Y.Roughriess:

Ant Height 2:
Hidge Height: 4
Fresnel Pip:
Clearance Facl:
Ridge lLoss:

—0 N

Om®BO
Conos

Radius ¢ . 1.33
Dround - Height 1: 499,01
Ground Height 2 495, Om
Path Distance: . S akp
 T.RQUghnNegss: 1. @m
Ant Height 2: 80.0 m
Ridge ileight: 407.0 m
Fresnel Dip: 43.3 m
Ciearance lact: 1.0
Ridge fLoss: 0.0 4B
KADMEDANI --BARAKAT
Radius ¢ .33
oround Height i3 497 . BMm
Ground Height 2: 483 .0m
Path Distance: 2.1KH
8.9m

g8 3=

=
=



File Namo:FADSUB

. Frequencyi

fAnk Height 1:
Crite Point:
Tree Height:
Clearance:
Free Spc Loss:
Tetal Loss:

File Name:SANSUB

Palh Prafile

Path Profile-

550 |

Fregquency:

Ant Height I:
Crite Point:
Tree Height:
Clearance: - .
Free Spc Loss:
Tolal Loss:

(km)

400

10
25.

23,
§18.
121.

FADGOBA--SUB
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Radius 1
Ground Heighy 13
Ground Height 2@
"Path Distanhce:
T.ROUDKhRE3SE
Ant tleight 2: 10
Ridge Height: ~ 386.
Fresnel Dip: 5.
Clearance Facl: 0.
Ridge Loss: ' 3.
SANPLE--5UBIL
Radius
Ground Height 1:
Ground Heioht 2@
Fath DRistance:
T.Roughness:
Aob Height 2: 10.
Ridge tleight: 395.
Fresnel Dip: 95.
Clearance Fact: 0.
Ridge lLoss: 3.

1,32
382.9In
385.9m
ip.9KH
B.5m

WO
&~ 3®s3z
o~

1.%3
393.0m
135.8M0
Sa.eKi
8. am

- oo

dB



ANNEX 7-{4)

Radioc System Design

Coordinater and Elevatidn of Station Site

Site Site Name Elevation | : Coordinates
No. {m) Longitude Latitude
- : _ . ..
1 Bagler 385 i 32°45'08"E 15°20'42"N
2 Fadgoba 387 32°48'21"E 15°05'58"N
. i
3 Reweina 393 32°58'12"E 14°55449%R
4 Hasaheisa 400 33°17'59"E " 14°43'31%N
5 Beika 405 33°25142"E 14°24'11°N
6 Rarakat 409 33°32'38"E 14°19%02"N
7 Hag Abdalla 415 33°35707"E 13°57734°N
8 Sennar 423 33°38'01"E 13°32' 42"
9 Gamusi 3op 32°36'07"B 13°45%24"N
10 Gorashi 400 32°45'00"E 14°14'03"N
11 Managil 409 32°59'35"E 14°14748"N
12 Ruda 397 32°55'42"E 14°32'46"N
13 Wad Medani 407 33°33%38"R 14°24'12"N
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Azimuth and Path Distance

Path Radio Distahcé . Azim?th _
No. Path - (km) Forward Backward
1-2 | - Bagier 27.8 168°01° 26" 348°02'16"

- Fadgoba o ;
2-3 Padgoba 25.6 136°39103" 316°41130"
‘ Rewaina
3-4 Reweina 42,1 1229324 28" 302°37'31°
Hasaheisa : : '
4-5 Hasaheisa 8.2 1158°44122" 338°46'15"
Beika :
5-6 Belka 15.6 127°17'18" 307°19'05"
Barakat ' )
6-7 Barakat 40.0 173°33'14" 353°331 50"
Hag Abdalla
7-8 Hag Abdalla 46.2 173°29'26" 353°30'07"
Sennar
9-10 Gamusi 55.2 16°49*37" 196°51'45"
Gorashi
10-11 Gorashi 26.3 86°57'01" 267°00"34"
Managil
11-6 Managil 59.7 82°26°57" 262°35103"
Barakat
12-5 Hoda 56,2 106°18* 04" 286°25'31"
Beika .
13-6 Wad Medans 9.1 £190°41119" 10°41104"
Barakat R ' :
11-5 Managil 50.0 69°43'04" 249°4912g"
Beika '
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Azimuth

Path Radio Distance

No. Path {km) Forward Backward

1-2 Bagier 51.5 152°56t45" 333°00'10"
radgoba

2-3 Reweina 42,1 1229324 28" 302%37'31"
Hasaheisa

3-4 Hasaheisa 38.2 158°44122" 338°46'15"
Beika

4-5 Beika 15.6 127°17'18" 307°19'05"
Barakat

5-6 Barakat 40.0 173°33'14" 353°33'50"
Hag Abdalla o

7-8 Gorashi 26.3 86°57'01" 267°00 34"
Managil

8~-4 Managil 50.0 69%43104" 249°491 238"
Beika

a9-5 Wad Medani Q.1 190°%41'195" 10°41'04"

Barakat
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File Name:BEGFAD

Path Profile. BEGIER--VADGOBA
459 Ragdius t. 1.33
) Ground Helght 1: 383.em
Ground Height 2: 337.0m
Path Diztance: 27.8KH
<md T.Roughness:? 8.5m
350
0 (km) - 27.8
Frequencdy: 2000 Mz _ )
dnt Neight 1: - 450 n Ant Height 2: 45.0 m
Critc Point: - 13.9 km Ridge Height: 385.0 m
Tree Height: 0.6 n Fresael Dip: 32.3 n
Clearance: - 33.6 nm Clearance Facl: 1.0
Free Spc Loss: 127.4 4B Ridge loss: 0.0 4B
Tolal Loss: 127.4 dB
File Name:FADREN
_ Path Profile [ﬁDGUBh——PFNFan :
4589 Radius @ i.33
Ground Height 1' I87¢.8Mm
Ground Height 2@ I93.,&m
Fath Distance: 25.6KH
(4 3) T.Roughness: 1.5m
350 -
0 {km) 25.6
frequency: 2000 ¥iez .
Anl Height 1: 42.0 n Ant Height 2: 42.0 m
Critc Point: 12.8 kn Ridge Heighl: 390.0 n
Iree Height: 0.0 m Fresnel Dip: 31.0 =
Clearance: 32.3 m Ciearance Faclk: 1.0
Free Spc Loss: 126.6 dB RNidge loss: 0.0 dB
Total loss: 126.6 dB
File Name:RENHAS
Path Profile ) thEth**HhSAﬂrlSn
508 Radius 1. 1.32
Grouvnd Henght 1: 393.8m
Ground Height 2: 400. 8Mm
fPath Distance: 42.1KH
«nd T.ROUQRNESS? 1.8m
350 :
i |
Frequency: 2000 MH:z
Ant Height 1: 65.0 m fint Height 2: 695.0 m
Critc Point: 20.1 km Ridge Height: 396.5 m
Tree Height: 0.0 m Fresnel Dip: 39.7 n
Clearance: 38.9 m Clearance Fack: 1.0 .
Free Spc Loss: - 131.0 dB Ridge Loss: 0.0 dB
TJotai Loss: 131.0 dB8 . _ :

Path Profiles (Orginal)
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Fije Namec:HASBET

5ad

<m?

asg T
0

Frequency:

Anl Height 1:
Critc Poink:
Tree Height:
Clearance:
Free Spe lLoss:
Tolal Loss:

File Name:HUDBET

Path Profilo

Path Profile

38.2

558

350.3

Frequency:

Ant Heighl 1:
Critc Point:
Tree Height:
Clearance:
free Spc Loss:
Total Loss:

File Name:BEIBAR

(km)

2000 ¥He

2

3.0 m

L 28,1 knm

4

0.9 m
6.4 m

133.5 dB
133.5 dB

PaLhrProfile

439
<m)_”

380
0

Frequency:

Ant Height &:
Critc Point:
Tree Height:
Cliearance!
Free Spc Loss:
Total Loss:

{km)

2000 Mtz

15.6

~ 156 -~

HASHHIEZ I SA - -BETRA

padius @ 1.3%2 .
Ground Height 13 408 ,.9m
Ground Height 2: 495.amn
Path Distance: Ie. 2KN
T.ROUghness: 1.3Im
Ant Height 2: 60.0 u
Ridge UHeighl: 402.5 m
Fresnel Dip: 37.8 &
Clearance Fack: 1.0
Ridge Loss: 0.0 dB
IHUBDA--BEIKA

Radiuys @ 1.33%
Ground Height 43 137.9m
Ground Height 2: 495.9m
Fath bistance: 56. 2KEH
T.RaUughness: T.BM
Aot Height 2: 93.0 m
Ridge Hoight: 101.0 =
Feesnel Dip: 49.9 m
Clearance Fact: 1.0
Ridge Loss: 0.0 dB
BETKA--BAKARAT

Radius @ . 1.332
Ground Haight 1: 4835, 8M
Ground Height 21t 492.9M
FPath Distance: 15. 6KN
¥T.RouUghness: 1.9m
Hnt Height 2: 28.0 m
Ridge Height: 107.0 m
fresnel Dip: 2.2 m
Clearance Fact: 1.0
Ridge Loss: 0.0 40



File Name:BARHAG

Path Profiie

0 {kn) 406.0
Frequency! 20040 NMHz
fint Height L: £3.0 m
Crite Point: 20.0 km
Tree Height: 0.0 m
Clearance: 39.4 m
Free Spe lLoss: 130.5 dB
Total Leoss: 136.5 dB

File Name:{IAGSEN
Path Profile
S80 | :
{m)
4090

0 (km) 16.
Frequency: 2000 Nz
Ant Height {: 73.0 m
Critc Point: 23.1 km
Tree Height: 0.0 m
Clearance: 41.5 m
Free Spc loss: 131.8 4B
Tetal Loss: 131.8 4B

File Name: NADBAR

Path Profile

4598 |

Frequency:
Ant Heigit i:
Critc Point:
Tree Height:
Clcarancc
Free Spe Loss:
Tolal foss

(km}

2000 M=z
20.0
4.6

—— — v—

-a-:<::_o
-0 o

n
km
m

d8
dB

-~ 157

BARAKAT--HAGABDALLA

Radius 1
Ground Hel
Ground Heig
Fath Ristance:
T.Rauvahnesst

Ant Height 2:
Ridge Height:
Fresnel Bip:

Clecarance Fact:

Ridge Loss:

oht i:
ht 2@

63.
412.
38.
1.
0.

HAGABDALLA--SENNER

Radius =
Ground Height

13

Ground Height 2:

Path Distance:
F.Roughness:

Ant Height 2:
Ridge Height:
Fresnel Dip:

Clearance Fact:

Ridge loss:

NABYEDAN 1 -~BARAKAT

Radius ¢

Ground Helght iz
Ground Height 2t

Path Distance!
T.Roughness:

Ant lleight 2:
Hidge Height:
Fresnel Dip:

Clearance Fact:

Ridge loss:

20.
108;
18.
1.
0.

O oSO

3.
119.
1l
1
0

OO
El

499, 2m
415.8m
40, 0Kn

1.9m

28335

-5
o~)

1.33

415.e8m

42%.8m
36. 2K
2.8m

w o

dB

1.33

497 .9m

409, 8m
9.1KN
9.5m

oo
3.3 3

="
=



File Nane:ﬁﬁNBAR

Path Profile

350f

_,—:—4—"'—"'-,;

<md>

350 ' B
0 {km) 53,7
Frequency: 2000 ¥iiz
Ant Heigﬁl i 100,00 m
Crite Poink: . 23.9 knm
Tree Height: 6.0 n
Clearance: ' 47.4 wn
Free Spe Loss: 134.9 dB
Tetal Loss: 134.0 dB

File Name:GORMAN

Palh Profile

479

Ll

370

0 {km) 26.3
Frequency: 2000 Nz
Ant lleight 1: 43.0 n
Critec Point: 13.2 ko
Trée Reight: 0.0 m
Clearance! 2.8 m
Free Spe boss: 126.9 4B
Total Less: : $126.9 dB

File Name:GANGOR

Path Profiile

380f

<m>

350

0 : Ckm) 55.2
Frequency: 2000 MYz
Ant Height 1: 91.0 m
Crite Point: 27.6 kn
Tree Height: 6.0 m
Clearance: . 46.0 =
.Free Spc Loss: 133.3 4B
Total Loss: 133.3 dB

Ridge Loss:

YANAGIL--BAKARAT
Radius @

Ground Heightl 1:
6round Height 21
Fath Distance:
T.RoUghnesst

Ank Height 2:
Ridge Height:

CORASIH --NANAGIL
Radius @

Braund Hzjght 1:
Ground Height 2:
Path Distance:
T.RoUghNness!

Ant Height 2: 14
Ridge leight: 40
Fresnel Dip: 3
Clearance Facl:

GANUSHT - -GORASHS
Radius 1 =~ :
Ground Helght 13
Ground Height 23
Path Distance:
T.Roughnesss:

Ant Height 2: 91.
395,
Fresnet Dip: 45.
Clearance Fact: i.
Ridge lLoss: 0.

Ridge Hlcight:

- 158 ~

100.
409.
Fresnel Dip: 47.
Clearance Facl: {.
Hidge Loss: G.

1.33
489.0m
489. 0mM
59.TKH
8. 9m

ROWLWS o
& @3z
: .

1.33 .
490. 0Mm
409.0m
“26.3KN
2. 3m

cComnS
e sS3=
=

1.33
Z96.,.0m
4g0.;2m
55.2KNK
Z.5m

a3z a

SoWMoOo
[~
=)



ANNEX 7-(5) Solar Battery System Application

Following is the case where solar battéry.system is applied to

'RCS subscriber station:

(1)

Calculation of Required Solar Battery Output (Ps)

Required solar battery output (Ps)} is obtained by thé
following formula:

- 24 Hr

Ps - Vm x I% x 5
0/¢{100 mW/cm”)

b4 % x D x P x Sf
where

Ps : Required solar battery output (W)

Vm : Optimum operating voltage for solar battery (V)

1% : Total load current
© : Annual average of inclined sunlight enerqy per day
(mWH/cm? /day } _
(In Gezira area, Sudan: 546)
n : Storage battery charge-discharge efficiency (= 0.9)
D : Correction coefficient for solar battery output

degradation due to aging (= 1.05)
P : Light transmission degradation coefficient (= 1.02)
Sf : Safety factor (= 1,2)

On assumption of Vm = 16,6 V and If% = 0;25 A, Ps at end
office proﬁes to be;

1

24
Ps 546/100 ~ 0.9

16.6 x 0.25 x

x 1.05 x 1.02 x 1.2
2 26 (W) |

In other words, when mean load power at subscriber station

is 3 W {= 12 V x 0.25 A), required solar battery output is
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(2)

Calculation of Secondary Battery Capacity (C)

Secondary storage battery capacity (C) is obtained by the
following formula: -

- 18X 24 Hx D
FE

Secondary storage battery capacity

I4%1: Mean load consumed current

D : Number of days without sunshine
(In the current project, days without sunshine are
assumed to be 10 consecutive days.)
(Since chargihq current for storage battery is
small, active charge as in the case of short time
rate charge cannot bhe expected. Therefore,
correction is necessary.)

Ft : Correction coefficient for storage battexy capécity
decrease due to ambient temperature fluctuation.
(In the case of lead storage battery: 0.85)

On assumption of It = 0.25 A, the foregbing calculation
formula proves to be:

_0.25 x 24 x 10 -
C = TR = 71 (AH)

In other words, when mean load consumed power is 3 W,
required capacity of 12 V storage battery is 71 AH.
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ANNEX 7-(6) Outside Plant Design

].I

System Selection for Outside Plant

For the system of outside plant to be adopted in the

current project, comparative study was made about overhead

cable system and direct buried cable system. Decision is

to adopt overhead cable system that uses steel pipe poles.

1)

2}

Advantage in Construction Cost

As far as cable cost is concerned, no much difference
is found between self-supporting cable to be used for
overhead cable system and steel tape armored cable.for
direct buried cable system. For the former, cost of
poles accounts for higher cost,

In the case of direct buried cable system, trench
excavation and backfilling are Coétly. Even if buried
cable depth is shallow, and cost is thereby saved,
construction cost per unit length is 1.5 to 2 times
that of overhead cable system.

Safety Study for Line Facilities

Both direct and indirect findings in field survey this
time, indicate that the disabled communication network
in Sudan reflects to a large extent the collapse of
overhead line facilities. 1In other words, the overhead
line facilities ihat formerly -existed were of open
wire. When one pole fell down due to line tension,
other pdles on a considerably long distance also fell
down, causing the line to be severed and whole system
to be destroyved.

Line facilities to be newly introduced by the current
project are of cable system. Furthermore, new line
facilities are to bé established for a relatively short
distance, as in ginning factory compounds, so that
collapse hazards are much smaller..
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As for direct buried cable system,'it is diffiﬁdltatb
determine the location where cable burying will not
pose impediment for a long time to come. ' The reason is
that no small part of. factory sites remain unoccupied’
-at present and nothing definité can be known concerning
. how such land spaée-wili be utilized in the future,

Type of Pole
For'polés to be used in overhead cable system, STPC's

standard practi¢e is to. use wooden poles. At present, the
most part of those wooden poles are made of imported lumber.

In Japan, Nippon Telephone & Telegraph Public Corporation
(NET) gives first priority to steel pipe poles. This fact
shows that steel pipe poles producéd in Japan command
advantagé over wooden poles in both price and quaiity.
Furthermore, considering that in the_eurrent:project area,
no small part of line facilities using woocdén poles remain
in collapse, it will be advisable to use steel pipe poles,
this time, by reason of their long life.

Consideration about 20 Circuits for Wad Me&ani MOTI Office

\ MO1 Office
New Cable . — -
0.6—-30P . @

Wad Medani
Excharge

Barzakat
1‘,3_3‘3},!ai'ge :

{ . Existing Direct Buried -
whtd Cable (0.6 —-100P)

N .

Through connection

I e e o 12.0Km
¢ B
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)

2}

3)

Between Wad Medani Fxchange and Barakat Exchange,
direct burled cable {6.6 mm - 100 P) eXLsts. Out of

all 100 P, 75 P are termlnated at both ends. (The

rema;nlng 25 P are connected to subscribers between
both ends.} Out of these 75 P, 33 P are used as trumnk
circuits, etc., to Was Medanl and the remaining 42 P

are 1dle condUctors.

The existing cable length is about 12.0 km. When the
projected new installation for 2.0 km is added, total
cable length from Barakat Exchange to MOI Office
becomes 14.0 Xm.

With regard to DC loop resistance and line loss,
preconditions for the former are conductor diameter:
0.6 mm, non-loaded, and distance: 14.0 km. Line loss
is the value at 1,000 Hz.

a) Study of DC Loop Résistance
- {By approximation formula)
1 . 1 ' -3

58 5 X 2 x 10 (d: conductor diameter,
d i.e., 0.6 mm)

122 (th/km)

122 ohms/km x 14.0 km = 1,700 ohms

Generally, the limit value of subscriber DC

. resistance of'digital electrbnic switéhing
equipment is-l;BOO to 2,000 ohms, Therefore, the
above R of about 1,700 ohms is considered not to
pose problem.
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b)

Study of‘Line'Lossj
(By approximation formula)

a =\/ “'*2‘ " € x 8.686 (dB/km)

where

a ¢ Reduction constant (dB/km)'
w : 2n £ (f = 1,000 Hz)

R : 122 ohms/km

C 3

Electrostatic capacity (50 nF)

. . . 9
. =\/é'n 1,000 + 122 - 50 x 107, ¢ g

1.202 (dB/km)
1.202 aB/km x 14.0 km = 16.8 dB

it

Wad Medani MOT Office subscribers will be
accommodated directly in Barakat Exchange, a group
center, without intermediation of end office.

Therefore, transmission loss distribution between
MOI Office and Barakat Exchange consists of 7 dB
between subscriber and end office plus 5 dB between
end office and group center, totaling li_dB. The
consequent excess of about'S'dB can possibly be
eliminated with high loss subscriber relief
telephones installed on MOT Office side.
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ANNEX 7-(7) Mobile Communication System

(1}

Speech Quality

Pr1n01pal means of speech quallty eValuatlon in mobile
radlotelephone system are sound articulation and nexit
system. In the current.project, evaluation by sound
articulation, which is commonly used in Japan, will be
adbpfed.

This time, the objective is to secure $0% sound.
articulation in more than 90% of all Cezira area.

Required receiver input vbltagé for securing 80% sound
articulation is 11 AB W for down circuit (RCS base
station to mobile subscriber unit) and 7 dB uV_or more for
up circuit (mobile subscriber unit to RCS base station).
When 6 dB margin to cope w1th fading that is caused by
mobilé subscriber units on the move is taken into
consideration, requlred receiver input voltage becomes 17
dB W (-96 dBm) for down circuit and 13 dB vV (-100 GBm)
for up circuit,

Note: Accofdinq to experiment in Japan, when city noise
is 10 dBuV, required receiver input voltage for
dwn circuit is 14 dB uV. However, in Gezira area,
noise level is supposed to be extremely low, and is
estimated at 5 dB uV. 1In this case, required
.feceivér input voltage is 11 dB uv.

- 165 -



(2)

System Design
System désign is praCtically the same as that of RCS
fixed network. For propagation loss estimation, the

- following formulas are used:

o Urban area pr0pagat10n loss, Lp (dB)
Lp = 69.55 + 26.16 1og10 10 fo - 13.82 1og10 10 hb
- a (hm) + (44.9 = 6.55 log 10 hb) - 10910 10

o Suburban area prnpagatiOn iosS,'Lps (aB)
Lps = Lp ~ 2 -{loglo 10 (fc/28)}2 - 5.4

o Open area propagation 1055,-Lpo {dB)

Lpo = Lp - 4.78 * (log 10,, fc)? + 13.88 log 10,, fc
- 40,94 |
vhere :
fc  : Transmitting frequency {(MHz)
150 MHz 2 fc < 1,500 MHz
hb i Transmitting antenna helght {(m}

30 m <-hb < 200 m
hm : Receiving antenna height (m)
Imz<hm 210 m-
a(hm): 8.29 (log;, 10 1.54 hm)® - 1.1 fc < 200 MHz
3.2 (log 1010 . >
"R : Pistance from transmitting station (km)
1l km <R < 20 km
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Gezira Area is supposed to ¢ome undér'the cateqgory of
suburban area. fTherefore, for calculation of radio
propagation loss, Lps-is used.

From the required'receiVer-ihput-powér'to secure 80%
speech artlculation {-96 dBm for down circuit; -100 dBm
for up c1lcu1t}. allowable propagation loss X can be

- obtained as under. :

(Refer: to attached-table¢)

Down circuit: - : . :
X =44 8Bm = 12 dB - 3 dB + 9 dB + 5 dB -1 dB - 1.5 dB
+ 96 dBm = 136.5 dB

Up circuit:

X=30dBm ~ 1 dB + 5 dB + 9 dB - 3 dB + 100 dBm = 140.0 4B

Calculation is made to obtain distance whereat allowable
propagation loss for down circuit becomes 136.5 dB when
antenna height is 50 m (Fadagoba base station) and 90 m
(Goréshi and three other base stations). <Calculation
results follow:

Equations (1) and (2) be modified to

Log R = [136.5 - 69.55 - 26.16 * log fc + 13.82 * log hb
+ (3 2 (logloll 75 x hm} - 4.97) + 2
X (loglo(fc/28)) + 5.4} / (44.9 - 6.55
1ogyghb) vevviiiiiiens  (4)

and fe¢ = 400 MH2, hb = 50 m and hm =_1;5 m be substituted.
Then, the result is

Log; R = [136 5 - 69.55 - 26. 16 * 1og,,400
+ 13.82 ., 10g1050 + (3.2 (loglo{400/28))

5.41/(44.9 -~ 6.55 . log;450) = 30.43/33.77
0.9 '

+

1t

8 (km)-
- 167 =~
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Likewise, in the case of hb = 90 m, R proves to be 11 km.

Meanwhile, when speech articulation is lowered to 70%,
available propagation distanées by antenna heights of 50 m
and 90 m are 11 km and 17 km, respectively.

The mobile telephone system, this time, is for
institutional use so that speech articulation of 70% or
vicinity is_supposéd to be no impediﬁent to service. This
fact shows that the service area of the proposed mobile
telephone system is 11-17 km in radius with base station
in the center, and that even at a location beyond 17 km
mentioned, communication is possible if the mobile
subscriber unit is at halt.
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Item

Subscriber antenna

Hoip

B;se Base Base Base
transmit Yeceive transmit receive
Min.Rx input powef - - - -
pown side (dBm) -6 - -96 -
Up side (dij - -100 - =100
Antenna height {m) 50 1.5 20 1.5
Tx output power (dBm) a4 30 a4 30
Tx combiner loss (dB) ~-12 - -12 -
Tx feeder loss (dB) -3 -1 -6 -1
Tx antenna gain {(dB) 9 5 9 5
,R# antenna gain (dB) 5 9 5 9
Rx feeder loss (4B) -1 -3 -1 -6
Duplexe? loss (4B} -1.5 - ~1.5 -
Permissiblé propagation - - - -
loss (d4B) :
pown side (dB) 136.5 136.5 -
Up side (dB) - 14ﬁ.0 - 140.0
Max coverage (km) 8 - 11 -
Base stn, antenna Co-linear Co~linear
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