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HEEHL B 0% 2
Hinutes of Discussions
on
‘the Gezira Telecormunications iletwork iroject
in
the Démocratic Hepublic of the Sudon

In responue to the requeut by the Governmen‘%: of the Democratlc
2epublic of the Suden, the Government of Japan has sent, through bhe
Japan Invernaiional booperax-a.on Ageno_,r, a teom headed ‘by ire ken ehl
sndo, <econd .Jeonomic Soaperation Diviei on, Idnistry of Joreign Aff'urs
to conduct a Basi¢ Design Study on the Gezira Lelecommlcatm‘m Iroject
(hexre l}p:ft'er referred to as "the Progect"), from 'ay 13 to June 11, 1984,

The Team has 1conduéted the field survey, held a serics of discussions
and exchange views with the svthoritics concerned of the Democratic
Republic of the Judan,

As a result of the survey and discussions, both sides have .ﬂgreed
to recomaend %o their roo pective Governmenm to exanine the result of
the study attached herewith towards the realization of the Project,

Khartoum, liay 28, 1984

M
orsey el
Yusri H, Yavr

S fg?: 5 for Under Seerctary (Zlanning)
Il oo Hinistry of Minance and Zeonomie  Tlanmning

Keniohi ando
Teon Leader _
Japanese Study Team . \1/3
Hassar A, Hidirbi
Hreator General
Sudan Telecommunications Dublic

cornoration

~125--



2,

3

HINURES

The'objective of tie rroject i to provide and eomm1531on facilities
and eﬂnipment'for the establishment of telecomunications netiork
in the Gezira area in order %o enhonce activitics of the linistry
of Irripgation and the Judan Gezira Bonrd such as control of irri-
sation water supply, adninistration, operation of field, rallyway,
cinning factories,'etc. '

' The Judan Telecormunicotions Dublic vb roration and the Sudan Genira
Board are resﬂonslble for the execuulon of the Zroject on uudﬂnese

side.

Tne telecommunicabions network is used by the following organiza-
fionsy

(1) Sudan Gezira Poéard
1) Head quarters
2) Group office
3) Eloek office
4) PField inapector's office and housing
5) Torkehop .
§) Cezira Iight Railway
7) CGinning factory
8) Mire brigade

(2) Ministry of Irrigation
1) Sennar dam
2) Tvision office .
3) Cub-civision office
4) Seotion office

5} Yater control point

(3) Cther governmensal organisations
1) Post oifice
2) Police office
3) Hospitol snd clinie

In order'to ﬁfovide the above-listed organizationo with'thé televhone

service, fhe 1olIOW1ng facilities and equipnent are inctalled;
: 96—
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(1) 2elephone exchange

(2) U yadio Link

(3) Point-to-mulbipoint UHF redio systen

(4) Powrer plant including solar power sysbem

(5) Prefobricated eﬁulrﬂent Jhelver snd contalner

(6) Oatizide plant associated with the telephone exchange and
p01qu—to—mu+t1n01nt termlnals

The Japanese Teon hlll convey %o The Coverﬁment of Ja bant the inten-
tion of tho Democramlc Re yablic of tae yudan that the foiwmer twics_
neeessary ﬂea“u48 1o coonerate in 1mplémenting the Project and
srovide the necessexy facilities ond cquipment based on the philo-
sophy shewn in Annex I to cover tihe entire projected gron within
the scope of Jajpanese econonaic cooperatlon in arent fdrm)
The'Cﬂverﬁment 0% the Dtmoc*atlc Republic of the Sudan will Yake
the necessary measures listel in Arnex IL on condition that the
st ermont of Japan ig extended to the

grant assistance bv the Gove

Project,

Both sides confirmed that she Japanese 3tudy Tean explained th
Japancss Grant Add Progrorme and Sudanese scide uvnderstaod i+,
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c\il d20em

1. ZYeleévhone oxchanse

The mrin sclenhonic exchaiye ig 1nstallvu ot Zarokat and iﬁﬁegréted
into the public Jelecommwnications network,

The rﬂﬂﬁ*é sﬁitclzng witits (slave telernone ewchange) ore ingtelleé
in the princi ipal sites in the nrojected area vhere the telephone
sub seribers are concentrated.

“he subseribers located cluse Yo fhe telephone exchen \ges or remote
geritehing witts oxe connected Ly covies or ovarhead w1re9, hereas
the memolts ores cubzeribers are accessed by the voint-to-mmiltinoint
UH? vadio systen.

The moin excherge end repote sultchﬁ.g wnits are interlinked by

UHZ? radio link,

2, Doi vmto—mvi ipoint UHZ rud* syaten
“he 901nt~to—mult1y01nt Ui rqcio sysien renoamenued by the Inter—
national Telecormunications Unien is installed to provide televhone
service to the remote arcea subsariherz scabtored in the nrojccted
area, _ ' _ _ . _

This system consists of 9 to 11 base statione and lundreds of termi-
nal and repeater stations to cdover the whole remote area subferibers.

3, Power plant

In principle, solar power syster is vsed for self-zowercd terminal
and repeater stations of point-to-multinoint systen,

4. Irefabricated equipdent shelter and confoiner

“he prefavricated enjuigrend shellers and cor*ﬂlrc 3 are used for
the base siationaz/UUR links and telephoue exchanges including remobe
aritching wits, reoseciively.

t o5 are subaect
ter the telephone.

iote! ine locabion of renote 3w1tch1nu units nnd radlo o

to further stwiy togoether wi cxch_ng ‘goapeeity o
derrnd is Tirvad by the orpanications concerned,

MH‘
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3.

4.

D

6.

Te

LAY

20 provide dava and infornmation. necessary for basic désigm,

0 secure the lards necessary for the telenhore cixchanges and the
base stationa of roint-to-multivoint UHZ rodie systenm,

To carry out site preparation such as clearing and leveling before
commencenent of installation works. '

o provide fecilities for distribution of electricity.

o ensure prompt unloading, tax exenption, custom clearance at the
vorts of disembarkation in Sudan and nrompt inSernel bransportation
of the products purchased under the grant. '

To exempt the Japanese nationals concerned from c¢uston duties,
internal taxes and other fiseal levies inposed in Sudan with

respect to the supply of the produste and services for the Project.

‘Yo provide necessary permissions, licences and other authorizations
for ecarrying out the Project,
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MINUTES OF DISGUSSIONS

At the request of the Government of the Demooratic Republic Qf
the Sudan, the Government of Japan has sent a team to carry out
tha Basic Design Study for the Gezirs Tolccomaunication Project
through Japan International Cooperation Agéney {JICA) for 30 daya
from 13th June to 13th July 198G,

As the result of the study, JICA hss preparcd the Draft Report
of the Bagic Design Study and has seat & team to submit and
explain the Report for 12 days from 16th to 27th September 1984,

Both parties have had a seri¢s of disc¢ussions on the Report
and the Sudanése side has principsally agreed'to the basic design
proposed in the Report as far as it satisfies the requirements of

Suden Gezira Board which is the beneficiary of the Project.

2hith September 1984

. _ A

Mr. Horio Shimonpura Mr. Hassan A. Hidirbi
Leader, Basic Design Study _ Director General
Team, JICA Sudan Telecommunications

Public Corporations.
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SPTC

SUDAN TELECOMMUNICATION PUBLIC CORPORATION

MR.

HASSAN AHMED HIDIRBI

/Director General

ABDEL, WAHAB GAMAL

/Director Technical Administration

MOUTASIM MOHAMED YOUSIF
/Director Planning Switching

MOHAMED MAHRGOUB OSHAN

/Switching Department

. GASH ELSID MOHAMED EL BASHIR

/fransmission Department

ABD ALLA KHALID IDRIS
/Traffic Department

IBRANIM A. MURSAL

/birector of Northern Region

MOHI ELDIN ABMED ELMEXKT _ ’
/outside Plant Deéparkment, Cable Eng.

MUSTAPHA ELTAHIR BESHIR
J/outside Plant Departmenf

AWAD NAYIL MUSTAFA

. ftone Manager for Telecommunication, Wad Medani

ABDEL RHMAN EL KHBIDR MOHMED
/hasistant Technical Rigon Manager, Wad Medant
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RPMU
REHABILITATION PROJECT MANAGEMENT UNIT

" DR. ABDELGALIL ABDEL GABAR

/Executive Director of Gezira Rahabilitation Project
MR. EL RASHEID MAHMOOD SHAbDAD

/Relation Director ¢f Gezira Rehabilitation Project

MOA
MINISTRY OF AGRICULTURE

MR. YOUSYF AHMED DASH

/Undersecretary of MOA

MR, MUTASIM ELNOUR IBRAHIM

/Director of Documentation & Information

MR. EL ZEIN MUSTAFA
/8taff of MOA

MOX
MEINISTRY OF IRRIGATION

MR. SEIF ELNASR MIRGHANI
/Director Mechanical & Electrical Administration

MR, DASOUGI
/Manager of Irrigation Affairs
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THE WORLD BANK

MR. MAHFOUZ E TADROS

/Resident Representative

SGB
SUDAR GEZIRA BOARD

MR. SAYED ABDEL AZEEN MOHAMAD HUSSEIN

/Chairman & Managing Director

DR. NASR ELDIN MOHAMED NASR ELDIN
/Acting Managing Director

BR. ADAM ABDALLA DAFFALLO

/Head of Engineering Administration

MR, AHMED EL BADAWI

/Head of Social Economic Unit

MR. ABU BAKR ISMAIL KARAR

/Second of Social Economic Unit

MR, SAAD EL TAYIB
/Public Relations

MR. HUSSEIN ABU GUSSEISA

/Director hdmlnistfafion

MR.ABDEL WAHAB MONAMED ALI
/hcting Manager Mechanical Engineering Department

MR. RL AMIN EL SHARIF

/Project Senior Engineer
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MR,

BASHIR MOHAMED KABBASHI

/Senior Wireless Engineer

MOHAMED ABDEHAMID MGHAMED

/Manager of Electrical Engineering Departreat

KHALID MUKHTAR )
/Deputy Manager of Electrical Engineering bépartment

EL ABID EL SIDDIG _
/Cheif Civil Engineer

MOHAMED TAYIB HASSAN

/Manager of Maintenance Department
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10
11.
12
13.

Bank of Sudan "Annual Report” (19BYIEJR)

Bank of Sudan “Annuat Report”™ (19824FR)

Bank of Sudan “Economic and Financial Statistics Review” (19838 4 )
Bank of Sudan "Foreign Trade Statistic Digest” (19837:/)

Mimstry of Nalional Planning 'Thé Six Year Plan of Economic and Social

Development” (1977877)  1077/78~1982183 ( 29 f8)

Ministry of Financial & Economic Planning “Prospects , Programmes and Policies

for Economic Development” 1982/83~1984/85

World Bank “Sudan Gezira Rehabilitation Project Implementation Volume”
~  Volume I/Annex ~ 1 ~¥ |
-  Volume # /Annex V
STPC B4 70 7 /3t
Gegira B ELIE MBS (2 )
#EBLKE I (2 3)
Sudan Year Book(Sudaﬁ Now $E 3 Ts ) '
SGB"ImprOVément of Transpbrtﬁtion Syslem in Gezira Light Railway” (1983)
TaRAMEFHR (Fr Ay —n 1725000
—  Barakat Headquarters i<
— Merir'lg.an Ginning Factory
—~  Hasahéisa Ginning Factory
- Bagiér Ginning Factory

- El Gorashi‘i’fg.if‘:
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EXIEf 2A—#F o Edime

The Democratic Republie of the Sudaa
5 e JEm _
WY ER 19564 1) 1 H CHBEERA A Y 2 )

o)

b B Ay
£ K 250 5 5813k HADH66#E)
g A D 2200 KA (1983 WHER D
£ 131 3»*_5"‘,*5-17}'(:?:3)
B RSB

LES — 077942 USS (ARAIS) (1984 7.5 ]
1£5 =056180 USS (H&HHB) Q98445 .

1£8 =041667 USS (ilih 28 HIE ) (19845 M

A F OB (1982 FHER )

TV — Fan Y A 200 A
B P R-F v 1375 A
AL = _ 10 A

A

% Wad Medani MG i2 DT %m0,
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Climatological normals, 1941-70. Wad Medani (tat 149 23'N, Long 33° 29°E, Alt 405m)

A::ﬁﬁ:u Alr temperature {Centigrade)
Efement - Vapour pressucs Radia- Bright
Statian Levet Oy Bulb Daity maximum aily minimum {rmillibarsi ticd | Sunshing ~
" (30 yeors) $30 years) 130 yeans) (30yearst {30 yearsh (14 yean}] dsratioa
i | oeoo [r200 Tieoo [06dd - [1230 11600 | Mean[toghegt]Date [Mean Lovenfosea Josod [1200 1500 | caticm | wes [ %
Ton .. | g66.2| 962.5] 964t 193 37| B3| 6|0 245|140 52 2% 86 3al . 8s8] 4858 ] 105]%2
Fan- . ] 9652] os18]| 9839 207| 210| 53| sa|438) 2345|149] 23 5510 T ra| T 2] 401 | 108]83
Mer .. ] 9637|9501 961.3| 50| 3ra| el dsalaas) 22af1s2] 73 3s4] 69} 62| 65| 5738 [105|67
Api .. | 9625] 9s00| 9s9.7] 2| 39} Mnaj40s|esa] 2359 ] 120 st 76 68 70] s953 fi0B]|&3
Mar o | ooz s59. | o502 3na| 402] 229) msf4sa| tsst] 9] 156 857 133(- to9]| _sra] 5784 F10.2| 80
rn .| 9638|9606 | 9sr0] 298| ass] 20| 397|452} sez{246] 167 20s1] 198] 153 160| ssanf 932
i . | 9514]| 961.72] 9624] 5| 3ea} B8] 358|436 344] e8| 185 2265] 234 199] 4| s179 | 1860
CAug . | st es22] s63.0] 32| 322 -0 asof 218 1511840 2500 2354 264 234] IS0 $226 § 77]SM
Sep” .. [ osta] 9613 | 9625] -26.2| 43| z80]| s53[ 40| ies] s 170 ase| Zad| na] “as| sse2 | 93|is
Bt .. | so30fos0af o] 27| d69] wo|3ra|ura] war|ns) 138 06| 192] 198] 18| sn3 {106]85
Nov .. ] o54:| 9sv0] se28| 253} 3s8] 59| 385| 407 157]|18c¢] e a30s¢| e} 09| 17| 4932 J10s5) 92
O . ] 966.2| 9625 9642| - 209} 331| 34| 338] 3968 2744] 1as] 48 us1| 99} 95| 9s 4727 J106]| 94
. _ 1.60 . .
Yarr .. | o544 9st0]9s21] 2501 358 200} 368) 46211555y 93 3.3[5.1.57 a8 130] 133] sa3s | 98]z
. Retative humidiry Cloyd amaunt Rainfati bom} (30 years) Evap- Wwind (10 yaars}
Element %l - {o-8) oy : Mean
E30 yeace} {30 yearsd Tatal o of days Max. In § day tion | Prevaiting Scalar
. R . - . piche { Oirection Soeed
seh .. |o600 | 1200 (1800 |oedo 1200 lisoo 011 vo] 19¢ Toml Dpie 130 yrs! MPH
T . kT 18 30 | 208 23 1.2] 1A -] 0 ol TR 231885 123 | N 8
23— 29 13 22 193] 22| ws]1R [ L] o] a4 101950 159 | N 9
Mar 2 10 16 29 28| 22]71A | 01 { 01 o] s3] 211944 195 | N 8
At .. |- 18 o 15 28} -3 23] 1 fo4] o3 o] 10| 304944 78 | N 7
Mrs 30 15 n 16] 44 32| 15 f 29| 25} 04f 428| =195 w4 | N 8
Jn .. 43 n k-1 48] x| 25| 29 t 52| 46 os] 65| 01M8 186 | sw 0
LY - 68 39 [ 5.7 59 ssl 16 f10a | 102] asithvia]| 25497 118 | 55w 10
AGQ . | st 6% “60] 58| ss5]i33 [123 | w0 s 3] 4942 110 | s : 9
Sep . n| «n 62 -85] 50f 48] 48 | 63 ] 521 18] 2r9] 109959 713 | s ?
Ot . | 52 n 45 32 -3¢ 49] 19 | 38| 21| O4) £5.7| 41967 nz s . 5
Nov .. a7 19 a4 19| -24] s3] 3| 02 ] 02 o] 81| 01962 13.9 | NNW 7
Dec . | 40 19 | 23 18] 2] t3]3m | "o o] TR | 141356 126 kN 8
Yoar ... [7) 24 37 35| 33| az[as2 |azs | 372 | sy 32971967 “ws | —- =

Source: Meteorotogical Cepartment
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HEEHS SoSmEBmhEts

GROUP Name. BLOCK Name. Supplier. Supp.hours. Capacity.
1. SOUTH. EL RRUF. SGB. 6h. 25KVA.
1. HAG ABDALLA. o " 10KVA.
2. FAHL. _ oo » 10KVA.
3. GHUBSHAN. NIL. - -
4, WADNAAMAN. SGB. 6h. 10KVA.
5. EL HOSH. NIL. - -

6. EL REMETAB. " - -
7. WAD EL ATAIA. " ' - -

95, WAD EL HADDAD. SGB. 6h. 10KVA.
2. CENTRE. . WEOSHAFL,  SEPC. 24h. -

' 10. BARAKAT. v " -
11. DARWISH. " “ o -
12. EL KUMOR. NIL. . - -
13. EL RADMA. " - -
14. ABD EL HAKAM. 'SEPC. 24n, -
15. EL MEDEINA. - - " weoo -

8. HAMAD EL NIL. SGB. Gh. 10KVA.
9. SEED FARM. SEPC. 24h. -

106. HURGA. SGB. 6h. 10KVA.

107. NUR EL DIN, . o 10KVA.

%, BEIKA. SEPC. 24h. -

3. MESSELLEMIA. MESSELLEMIA. SEPC. 24h, -
20. ABD EL GILIL., " ' " -
21, WAD SAADALLA. NIL. -~ -
22. ABDEL RAHMAN. " - -
23. WAD HUSSEIN. SEPC. 24h. -
24. EL HIDIANA. o n -
16. TAYIBA. " " ' -
17. BEL SILEIMI. o " -
18. EL TEBUB. NIL - -

19. wWAD EL BUR. " - -

4. WAD HABOUBA. WAD HABOUBA. SEPC. 24h. -

25. WAD SULFB. " Y -
26. DOLGA. S o -

27. ISTARIHNA. " " -
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GROUP Name.

5. WAD SHAIR.

6. NORTH.

7. NORTH WEST.

8. MIKASHFI.

BLOCK Naﬁe.

Supplier. Supp.hours. Capacity.
28, EL RUKN. SEPC. 24h. -
104. WAD EL FADL. SGB. 6h. 15KVA.
" 105. HADDAF. oo n 15KVA.
* ., HASAHMEISA, SEPC. 24h. -
*, TANBUL. o n -
WAD SHAIR. SEPC. 24h. ~
29. EL NUIELA. NIL. - -
30. FETEIS. SGB. 4h. 15KVA.
31. AMARA KASSIR. SEPC. *ynder construction.
32. KETEIR. NIL. - -
33. TURIS. " - -
34, FAWAR. L - -
NORTH . SGB&MOL . 6h. 35KVA.
35. UMDEGARSI. SEPC * in future.
36. DEBEIBA. NIL. - -
37. TURABI. NIL. - -
38. MEILIG. SGB.. 6h. 10KVA.
39. KABEL GIDAD. NIL. - -
40, LAOTA. SEPC. 24h. -
92, RUWEINA. SGB. 6h. *under cont.
. BAGEIR. SEPC. 24h. -
FADAGOBA. SGB. 6h. 25KVA.
41. ABU GIN. " " 18KVA.
42, EL GUEIZ. . | n 12KVA.
43. EL SUDEIRA. * in future.
44, EL FARAGIN. NIL. - -
45. ABU IDEINA. * in future.
46. BAGIGA. SGB. 6h. 18KVA.
94. WAD EL KEREIL. * in future.
98, ABU QUTA. SEPC. 24h. -
MIKASHFI. SEPC. 24h. -
47. HAMADNALLA. " " -
48. ABU DIGIN. SGB. 6h. 15KVA.
49, MURAD. " " 15KVA.
84, WAD ABID, SEPC. 24h. -
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GROUP Name.

9. HUDA.

BLOCK Name.

85.
96.
97.

TONSA.
El, KERATIEB.
EL NASEIH.

HUDA.

50,
51.
52,
9.
91,
93,
103,

10. WAD EL MANSI., WAD

11. TAHAMID,

12. MAATUG.

53.
54,
55.
56.
58.
59.
83.

WAD EL ZEIN.
EL MALAN.
SHANDI .
FEREIGAB.
SURHAN.

G0Z EL REHEID.
ABD EL MAGID.

EL MANSI.
EL GELEI.
RAS EIL FiL.
EL NEIMA.
MABROUK.

EL GADID.
EL TAYIF.
EL KEREMIT,

TAHAMID.

60.
61.
86.
87.
88.
89.
57.

BELDA.

EL TARFA.
SHEWEIRIF.
UMSHADIDA.
MEHEILA.

EL NALA.
SHAKIR.
MANAGIL TOWN.

GORASHI.

62.
63,
64.
65.
66,
67.

71,

MATURAB
EL NUR.
ABU HAWA.
KARTOUB .
EL HASHABA.
UMHIGLEIGA.
AFFAN.
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5GB.

L]

SEPC.

SGB.

Gh.

24h.

6h,

1

6h.

Supplier. Supp.hours. Capacity.

15KVA.
15KVA.

25KVA,
15/18KVA.

15/18KVA.

"
L]

15/18RVA.

"



GROUP Name. BLOCK Name, Supplier. Supphours ‘(fépac'itfg.;

72. EL HGEIRAT. SGB. : 6h. ~  15/18KVA.

13. MATURI. MATURT. SGB. .~ 6h.  15/18KVA.
" '68. AGOUBA. " " “ o

69. BL TAMAD. oo . .o -

70. EL ZAFIR. " ‘ " o

73. EL NAYIR. moo " o

74. EL GEBEL. . " e

75. RAIAMA, » " IR

76. UMSINEITA. w " oo

77. DISHEINAT. " " "
14. GAMUSI. GAMUSHI, SGB. 18h. TwWo Bnaines,

78. EL RADI. " 6h. 15/18KVA.

79. GABOUGA. " " "

80. ABU EL KEILIK. " " o

81. RANJOUK. T n "

82. TUWEMAT. " " B

99 . KUWAIT, " " "

100. WAGEIALLA. . " _ "

101, SAGADI. g . "

102. EL WAHA. “ " S

v

* SGB.:: SUDAN GEZIRA BOARD. .
SEPC.: SUDAN ELECTRIC ‘POWER CORPORATION
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Hﬁﬁﬁ9 &*“+¢Méﬂ , B
Hﬁﬁﬂa—m TRY - TSSO

PHASE A | )

() i‘&f& . e | 516227 ¥ 2
Khartoum  ssrvmeiese mi’ifrﬁ43000@]ﬁ
Port Sudan
Atb.ara

Wad Medani

Kosti ili 14 18 /17 1 R 3500091 4%
El Obeid R

Gedaref

Kassala

&ﬁnW?FA¢%ﬁ@ﬁﬁ.@ﬂwm@ﬁ
BALRE 1000
{&.

@ ¥—Frrstv—2 . o |  78449F ¥ v
E®8 R 512506003} km

)\/L--)F-Aiﬂ;[i: L BN 8.:4 km, BEHES

R LT | . 25504 K

Rahad-Babanusa-Nyala - 660km <4 7 #0960 ch
Nyala-Jebel Mara 120km <4 # n9%0 ch

Khashm Ef Gibra-Now Halfa  44km 4 7 #960 ch
Kharto;lm~Umm ll;\raﬁ e 35km PCM 34 Mbit/sec
Wed Medani;Managii - b‘{)km - PCM 34 betlsec .
PCM Local Nelwork in Khartoum & P Sudan 4 B
PCM Local link to Kalakla © " PCM 8 Mbitssec
Khartoum-Senner iﬁ:q . | _. | +4 7 ® 960 ch
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(4} ¥ % & 15440°F ¥ i

6 FRHER SEPC KR - 00
© "o Y- 2 M | 1500
0 ABEMEES s b9 -2 ' : 2200
(8) #iti i 13 | 1420 v
@ ® 15600
10 BERLE, BXTRIAY 18560
I |  6e70 7
1 A=t 4060
09 B A | 62
3 221626 2
T oo - ' 8374
2 H3 ' 230006 #
PHASE B
m %= B Lﬁé 106280°T F A
HiVJﬁﬁ/ﬂiﬁfﬁ%_ 125600151 2
1 T 1204
f
@ s—FAFsb7—2 3915004 km , 118081«
(3) mﬂﬁm% 69250
Babanusa-Wan 458km <24 7 = 960 ch |
Wan—~Jubs 580km <4 7 &= 960 ch
Noyata-El Fashor 280km <4 7 » 960 ch
Kosti-Malakal 450km <4 7w 960 ch
Seanar-Damazin 200km ':?'1' 7 v 969 _ch
Atharafi{arima 450km '?/f # u 960 ch
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24 7w 960 ch

'Kari.ma—Dongola 265km
Spur to Kadugli 180km <A 7 v 960 ch
Sennar-—-Kosti El Obeid 40Tkm 4 7 v 860 ch
WFHE PCM
&
4 KX M & 19639 T ¥ o
4133 8/ 10kw
M 175
TV 75
ViR 155
(5) Bt - -?v};p';«, 7 ¥ #5515 9800 7
(6) K m e 2000
(n i 1) 27055
® EBTH, WS 13960
m A 5 540
it 366605
BTk 13395
23 380000
PHASEC
(1) ZRBHEE o 98471 ¥ -
vk HisHE) 1230501042 |
G ARE g Y 1204
f
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@ Fr=FA%Ey b 72 442800% km- - 133504 - ¥ &

(3 £ ® ¥ - 52172 ¢

| Khartoﬁhlpl(osti co . 810km w4 s ,_96'01: h
Malakali—Jubd 850 =4 7w 960ch
Juba-Yanchio 400 <4 7w 960 ch
Dongola-Wadi Hallfa 360 4 7 v 960ch

Khartoum—P Sudan ¥ (1 4+ 1) 140 Mbit/sce
WAk PCM

fiz
4y FOXBIR 14925 &
s 45
FM _ 12/
TV 75

TV R 157 0

B) B 7v o za, 57— 7 l{EHE 10400 #
© uaE 2000 »
(n i # 4370 .
B % X ¥ 13900 ”
9 a # 59¢ #

it 330332 r

Tt 9668

N 340000 «
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Lo <A% -+ 75 Y Phase A® 5 %, BT Keartoun North 1 LT Omdurman Bili
ﬁf«:‘ﬁ%ﬂiﬁoztt&%ﬁ@ (59% 6 HRIE) T, Adid Suppliery CreditZ {FHl4 5F%
f%éoik,ﬁﬁﬂﬁﬁtlﬁ.KMnmmmWﬂwﬁw-#ﬁf&@&&I$ﬁT%é
RV BN, ASHBMOFMEEETSH Do |
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HEERS —(2) ZHWBAEOBS

L FACIARBEORR _
RBA—-sdvyo@I858L v — Acf)lﬂﬁ’é/iﬂﬂé’éﬁbﬁmﬂliéf? ¥ F KRS K
ShTwns, -

FUSHEMOTRIEYBINTAIEEL, TAOMIIID»F4 v2ahBELE.

A FHMEE (applicalion)

1
2)
»
4

5)

Bi BTG R X
AEBANEE ALK, o To, BEICHN,

EEHMBER AR RLC) A A S (oL, GRS 7 4 ¥ 2 AL LABE)
Siv— ¢ ADTA | -
PCM {50656 & O 1S it Ik i ¢

B B B &

1
2)
»

fic2ii~ A7 4
Wi, v ATF AONERE

Man-machine Gl Xk S ERERSY

smmmvzﬁmfﬁvf%%&x~ﬁvmﬁAénaﬁﬁ&uf4Vawﬁﬁ&fbék

LTwa,

2. X BRBE |
LHRIBE L CHIESIC L Foi ASSh b,

* BB RB (Master Exchange) , Barakat {554 %,

L TEEIIR (Slave Bxchange) , WSO R MBIERIZ X D EHUBI S LS 7 1
9aw$ﬁ%ﬁoﬁ$MWxavF-?uv&%&ﬁT6%®&160

TR T v 7 BB T B,
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HEEH. (3 BEBRERAE

L BEEMORE

1 MAEBEER (STPC=AZ — 75 YIRED)

. Barakat. Hasaheisa , Bagier , Gorashi Area @A @ 0.055
(N3 . Fl— Area WIF
Gezira i {3 T
ARE GhseE)
« Z D RCS ﬂl'ﬁﬁmﬁ '
Gezira H 15 #NSF
AR Ghisry)

(M

Erlaag
: 0.038 Erlang
¢ 0.005 Erlang
: 0.012 Erlang
: 0.045 Erlang
: 0.045 Erlang
: (E)

) SH0S BHAZORTNIARERITL, TOFIRE BarakattiZ %35 (20%)

L4 ahk,
2) i #H &

« RLC(Remote Line Coucentrator) — /3] : 0.01

EHEFEICH L)
cEHRIZBY S IADRE
3D ZE TR

* Bagier RLC

{Total)

*» Hasaheisa RLG

(Total)

*» Gorashi RLC

(Total)

: 0,01

20{Cable Sub)
(200
162 (Hasaheisa RCS--Sub)
156 (Fadgode RCS—-SUb)
62 {Cable Sub)
(330)
132 (Gamusi RCS—Sub)
190 (Gorashi RCS—~Sub)
51 (Cabie Sub)
(373)
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« Barakat (%K)

208 (Hluda RCS—Sub)
247 (Beika RCS—-Sub)

7 (Sennar UHF;Sub)
129 (Hag Abdalia RCS—-Sub)
250 ( Barakat SGB HQ) '
| 50 {Meringan Area}

20 {(Wad Medani MOI)

{TOTAL) {911
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Y v I 749 PRHEE

BAGIER

HASAHET SA]

FADGOBA

GORASHI

5.94

GAMUSIT

BARAKAT

HAG ¥
ABDALLA

0.32

@

SENNAR

BEIKA

9.36

HUDA

Ao PRBE, BEFF 749 2R RE T e
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by FEl & X

iC:s ic:o
0G5 0G0
10 :40| BARAKAT

HAG

BAGIER HASAUEISA GORASHI ABDALLA BEIKA
IC: 16 c:14 Ic:4 1C:20
0G 18 0G 16 0G4 0G 123

FAICORA CAMUS SENNAR HUDA

Wil 1 AMED D OGEHRICIIONAESD T MRORGE I, Barakat BIS~H
i+ % General Service Desk (H S RN, —BEN, Z0) ~DOIHPARET S
R L, IR 2 5 A5 L) | |

2. Senner RGEMMOE L AW TH D Khartoum , Barakat & S HBRF LT
OG/CINR L & 2% % B i 5, ‘

3 F9 e P HHOEEB ORI RLC K T REBEAECBAIE. %A
Barakat B & CLHEX & 15 A DR & E U B0 BAIC L 5B 1L L LR
NEERENBIDH ) T BNOAFEICEE L SRS, MEDOTIHIC S
T o CHSFRE20% ML L, WFI1E 0.01CEL L oo
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MREH S — ) RERLERE

AZH U, {O-6 17T ROS HTRRMBEEL, BELOIEL ik 0T, TOKA
IEDUTERBo £9% ROSHRRAMAFE (1224) X VIS AF, F 18 50km & 2 —F
BARBRIRET 5L, EOBRRAR K AT BT L B0 BEE 2 CARA LA T, B0
BREEDTML, BRNFREMOKTSE, CUFhR2 K 3IERY L 50k bo

ROS AR OV TH BRI LERERE C, FES0kmE» T 3B E ML
kﬁ$&®4uifoﬂxfu774».Mﬁ%ﬁﬂﬂﬁ%&%ﬂ%h@& 2wt fl
SUDIHMR IS T MR, AR AES RO L b d -7,
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Scate

10 20km
1 ]

-

5G8
MO

Social setyices

Bt EBERSIAMABHEONAHA(RER)

FES Ay S S e o ! s et s e






F#t RMERCSHARBBIREMAZK

Base St SGB MOI Sdcial Services . Total
Name

Reweina. : iz8 111 107 ' 346
Beika 115 94 58 267
Hag Abdalla_ 53 92 ’ 30 175
Gorashi 188 181 67 436
Total 484 478 262 C 1224
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®? UHF3EYY7ARARCREER)

Relfability

1.88E-96

Path Number H 2 2
- |BAGIER REWE THA HASAHEISA
Item Unit : ' .
REHEIHA KASAHELISA EEIKR

Radio Frequency MHz 2000.9 2009,9  2080.0
Ch Capacity Ch 24 248 249
Rx Hoise Figure dB 4.9 4.0 4.0
Br Filter Lass dB ‘5.0] 5.0 5.0
IF Bandwidth HHz 9.00 2,09 3.00
Path Bistance km 51.50 42.10 38,20

Path Condition - Plaiﬁ Flain Plain
Free Space Loss 4B 122,72 13t1.0 1301
Raterna Dfameter (§ 3 " 4.9 4.0 4,0
fintenna Dfameter (2} [ 4.9 4.é 4.0
Artenna Gain (1) dEi 34.9 34.90 34.90
Antennz Gain (2) dBi 34.0 34.0 34,0
Tx Output Powes dﬁm 25.0 25.9 25.0
Feeder Loss per meter |dBsm 2.245 2. 0845 0,945
Feeder Length (1) " 92,9 75.0 70.0
Feeder Length (21 " 92,8 5.8 0.0
Feeder Loss dE 5.3 6.8 6.3
Rx Input Level dBn -3$3.9| -49.7 -48.4
C/it in Free Space d8 47.3 59.6 51.9

Ctherpal) :
Required Thermal C/H | dB 20.8 20.6 20,9
Fading Margin dB 27.3 36.6 31.9
Fading Prebabilivy - 2.18€-032 1.87E-93 7.656-04
- 8.12E6-86

9.95E-97

—
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Path Humber

Reltability

4 _ 5 B -
. - Jeerxa BARAKAT GURASHI
Item Unit B N I
BARAKAT |HrcarpRLLA HANAGIL
Radio Frequéncy NH;  2009.0 2008, 0 2080,9
Ch Capacity Ch 249 240 240
Rx Hoise Figure dE 4.0 4.9 4.0
Br Filter Loss dB 5.0 5.8 5.0
IF Bandwidth Nz 3,80 a.00 .00
FPath Distance ki 15.¢0 ; 49, 08 26.30
Path Condition - Plain Piain Plain
Free Space toss dB 122.3 130.95 126.9
Antenna Diameter (1) [ 2.6 4.0 3.3
Rhntenna Diameter (27 i 2.0 4.8 3.3
Bntenna Gain (1} dBi 28.0 34.0 32.5
fintenna Gain (2> dBf 28,0 34.0 22.5
Tx Output Power dBm 25.0 25.0 25.90
Feeder Loss per meter |dB/m 0.945 9.845 0.045
Feeder Length <1 M 38.8 _?3;9 53.0
Feeder Length (2> m 8.0 73.0 53.9
Feeder Loss dB 3.4 5.6 4.8
gx Input Level dBm -49.8| -49.1 -46.6
C/H in Free Space dB 50.5 Si.2 53.8
(the?mgl)_ -

Required Thermal CrH 48 20.8 22,9 26.0
Fading Margin ) 30,5 31.2 33.6
Fading Probabiifty . - 3.33E-85 9.99E—94 2,876-24

‘ - 5. 90E-08 1.36E-86 1.79E-97

- -161—




Path Humber 7 s
. o HAHAGIL lr!F_!BHE[lHNl “
Itenm Unity :
' [ BEIKA BARRKAT
Radie Frequency MHz | ZBGBfé 26080.90
Ch Capacity Ch 240 240
Rx Hoise Figure dB 4.5 4.0
Br Filter Loss 1} 5.0 5.0
IF Banduidth KHz 7.68 2.00
Path Pistance ﬂm 50,90 9.19
Path Condition - Plain Plain
Free Space Lose dB 132.5 117.7
Antennta Diamever (1) m 4.0 " 2.0
Artenna Diamever (2 m 4.8 2.9
Antenna Gain (1) | dBi 24.8 z2g.@
fAintenna Gain (2) dBi 34.0 28.0
TX Qutput Power obn 25,8 25.0
Feeder Loss.pér weter |dB/m 8.945 9.045
Feeder Length {t? m 99.9 3i.9
Feeder Length (23 ” 99.8 31.0
Feeder Loss dﬁ 8.1 2.#
Rx lnpﬁt'Level dBm -52.é -44.4
c/H in FreeHSpace T 4?.? 535.8
- Cthermal)

Required Thermal C/H | dB 26,0 20.0
Fading Hargin dB. 27.7 35.¢
Fading Probability - 1.966-93 5.956-06
‘Reliability. - 6.62E-06 2.63E-09
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File Name:BGRREE

) Path Profile : BﬁGIER——REﬁEI\A
Ry 1% ; Fadius 3 1.33
Ground Height 1: %85.90m
: Ground Height 2t 393.8m
Patk Distance: SL.5%KN
() T.Roughness: 1.9m
150 (TR
0 thm? oL 81,5
Frequency : 2060 ¥ilz .
Ant Height 1: © B2.0m Aot Height 2: 82.0 m
Critc Paint: 25.6 kn Ridge lleight: 3B7.0 m-
Tree Height: 0.0 nm Fresnel Dip: 438 m
Clearance: . A4 8:'m Clearance Fach: 1.0 -
Free Spe loss: 132.7 4B Ridge Loss: 0.0 dB
Total Lass: - 132,77 4B . .
File Name:REEMSA
Paik Profile PEhEl\A--HAbAHElSA
‘398 rRadius @ 1.33
Grouad HPiQhL 1z IF3I.0m
Ground Height 2t 409, din
Path fristancet - $2.1¥K8
i) T.RouUghness: -4, 8m
ERY - S e
o . ke 42,1
Ffequcncy: 2000 XHz ; : ' _
Ant Height 1: 650 m Ant Height 2: 55.0 m
Critc Point: o Zi. L ke ) Ridge Height: 336.5 m
Free Height: 0.9 m - Fresnel Bip: 39.7 m
Clearance: ) 38.9 n Glearance Tact: 1.0
Free Spc Loss: £31.0 dB Ridge lLoss: 0.0 48
Tolal loss: 131.0 4B
File Name:HSABEA
o Path Profile . HASAHEISA--BEIKA :
.548 } Radius .3 : : 1.33
: Ground Height 1: 400 6m
Ground Heitght 2= 405, in
) Path Distafnce: I, 2N
iy T:ROUBhAESS: 1., 3%m -
150 RSN R R
-0 Cdkm) 38,2 :
Frequency: . 2000 ?Hz ' CaT *
Aint Height 1: 60.0 o Ant ﬂelght 2: 60.0C m
Crite Point: : 18,1 km - - Ridge Height:  402.5 a
. Trec Height: : 0.0 m Fresael -Dips . 37.8
Clearance: : 8.5 w Ciearance Fact: 1.0
Free Spc loss: ‘ i30.1 dB o R;dge Loss: . 6.0 dB
Total loss: 130, 1

ms Ax ~7‘n774’»(ft§$)
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File Nanc:BKABKT

Path Profile
458 )

{m}

BT c G

0 ' Ty
Frequenéy: 2000 ¥He
Ant Height L: 28.0 m -
Critc Point: 7.8 km~
Tréee Height: 0.0 «- -
Clearance: 24 4 =
Free Spc Loss: 122.3 dB
Total Loss: 122.3 48

File Yamc:BKTHASB

Path Profile

599 |

0 (km)

frequency: 2000 YHz
Ant Height 1@ 63.0 a -
Ceite Paial: 20.0 knm .
Tree Hleighti: 0.0 m
Cicarance: 8.4 m
Free Spe Loss: 130.5 dB
Total Loss: 130.5 dB

File Xame:GDR¥NG

Path Profile

40.0

476

<my
379 S i L 2

g U tkmt

Frequency: 2000 .Yz
Ant Neight §: 13.0 »
Crite Point: 13.2 knm
Tree Height: 0.0 n
Clearance: . 32.8 =
Free Spe Loss: 126.9 d8
Total Loss: : 126.9 48

26.3

BE [KA-~BARAKAT -

Ragias . . 1.3%°
Ground Height 13 463, 9m
Gréund Height 21 402, 9m
FaLh Distanger 13.6KH
T.ROUOGhRESE? i.9m
£ R TP PP

Ant Height 2: 28.0 n
Ridge lHeight: 407.0 m
Fresanel Bip: 24.2 m
Clearance Facl: 1.0 ]

’ 5.0 dB

Ridge Loss:

BARAKAT--HAGABDALLA ]
Radiug : 1.32

Ground Height 13 433,9m
Ground Height 23 315.0m
Fath DRistanca: 0, KN
T, koughnesst ’ 1, 5m
Ant Height ¢ 53.0 m
Ridge Heirzht: £12.0 n
Fresnel Dip: 38.7n
Clearaace bFact: 1.0

Ridge Loss: 0.0 4B
GORASHI - -¥ANAGIL .
Fadiusg ’ 1.32
Ground Height 11 £89 .9
Grovnd Height 21 4809, 00
Patk Dhistance: 26.3KH
T.ROUghnRESS? 24 5m
Ani Height 2: 43.0 m
Ridge Height: 404.5 @
Fresanel Dip: 3.4 n

Ciearance Fack: i.0
Ridge Loss: 0.6 dB8

ep—



File Xame:!:VNGBKA

Path Profiie © ¥ANAGIE--BEIKA
358 ; . gadius ¢ o : 1.33%
: Ground MEIghL iz 4839, dm
Graound Height 23 4039, BN
: Fath Dhistance: S58.8KH
Cmd T.ROUghNEsSS!? i.6m
339 Sl IR B
0 tkm) ©50.0
Frequency: 2000 ¥Hz _ :
Aint Heizght 1: 8.0 m Ant Height 2: 80.0 m
Crite Paint: ‘ 25.0 kn Ridge Height: 407.0 n
Treée Height: 0.0 w Fresnel Dip: 43.3 m
Clearance: 43.1 = Clearance Fact: f.0
Free Spe Loss: 132.9 4B . Ridge Loss: 0.0 dB
Total Loss: 132.5 dB
File Name:EXQXT
Path Prafile . KADYEDANiF;EARhKﬂT
358 Radius ! . 1.33
BYoUnd Height 13 L1 P TH
Ground Heigaht 2t 48900
fFath Distances EFRi
<ind T.ROUQhNeS$S?t a.5mn
430 : A ISR A e
0 (km} 8.t
Frequency: 2000 ¥H=z
Ant Height 1: . 20.0 m . Anl Heighi 2Z: 20.0
Crilc Point: 4.6 km - Ridge ileighi: 4108.0 n
Tree Height: g.0Cm Fresuel Bip: 18.5 &
Clearance: 18.8 n Clearance Faclt: 1.0
Free Spe lLoss: 117.7 d8 Ridge Loss: 0.0 d8
Total Loss: 117.7 dB



File Name:aDSLB

Path Profile

L o (kn?

Frequenecy: 400 YH,
Ant tleight 1: 20.0
Crite Point: 15.0
Tree Height: 0
Clearance: i

Free Spc Loss: 1
Total lLoss: il

File Name:SAVSUB

Path Profile

0. tion?
'requency: ' 400
Ant Height - (19,
Crile Point: 25.
Tree Height: :
Clearance: 23.
Free Spe Loss: 118,

Tolal Less: 121.

' FADGOBA--SUB -
rRadius 3 1.23 .

Ground Meight Az 387.9m0
Ground Height 22 33%. 8m
Fath Distance: o Ia,akH
T.RQauUughnasse d.9m
Aot Height 2: 10.0
Ridge Height: 386.0 n
Fresnel Oip: 75.0 m
Clearance Fact: 0.2

Ridze Loss: 3.3 dB

SAVPLE--SUB1

radius @ 1,313
ground RKeight 13 295,
Graund Height 2: 195.0m
Path DBistance: SR.OKH
T.ROUGhNESS? 8. T

Anl Height- 2: 10.
Ridge Height: 395,
Fresnel Dip: 9
Clecarance Fact:
Ridge loss:

=
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HRER -6 # 18 @ i o
1V REESIUES

at

site Site Name Elevation R S ‘_Coor&in..ate;s; I
No, - Am) Longitude ' .L'atf.t'ude
1 Bagier 385 3é°4s'08-n _ 15°20742°N
2 Fadgoba 387 32°48'21'E. '15°0§'53fu
3 Rewelina 393 32°5a'12%"E 14°55149"N
4 Hasaheéisa 400 33917¢59°E 14°43731%N
5 Beika 405 33°25142%E 14°24%11°R
6 Barakat .'409 33°32'39-E 14°19+02"N
7 Hag Abdalla 415 33°35'07"E 13°57¢34"N
8 Sennar 423 33°38°01°E 13°32°42"N
9 Ga.musi 390 3.2"36'07;'8 13°45'24"R
10 Gorashi 400 32’45'00'3 14°14'03"N
11 Managil 409 312°59'35"E 14°14°48"N
12 Huda 397 32°55142°E 14°32°46"N
13 Wad Medani 407 35‘35'33-3 ' 14°%4'12°N
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FUBELUER

Azimuth

Path Radio bDistance _
No. Path {km} Forward Backward
1-2 |  Bagier 27.8 168°01' 26" 348°02'16"
Fadgoba '
2-3 Fadgoba 25.6 136°39' 02" 316°41'30"
Reweina -
3-4 Reweina 42.1 122°32'28" 302°37' 3"
Hasaheisa
4-5 Hasaheisa 38.2 158°%44'22" 338°46'15"
- Beika,
5-6 Beika 15.6 127°17'18" 307°19° 05"
Barakat
6-7 Barakat 40.0 173%33°%14" 353°33's0"
Hag Abdalla :
7-8 Hag Abdalla 46.2 173°29' 26" 353°30'07"
Sennar
9-10 | Gamusi 55.2 16°49+37" 196°51145%
' Gorashi
10-11| Gorashi 26.3 86°57°01" 267°00'34"
Managil
11-6 Managil 59.7 82°26°57" 262°35'03"
Rarakat
12-5 Huda 56,2 106°18'04" 286°25°31"
: Belka : '
13-6 Wad Medani 9,1 190°4)1 39" 10°41704"
Barakat '
11-5 Managil 50.0 69°43¢04% 249°49°28"
Belka
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KAk LUER

Path Radio bistance : _ Azimuth S
Ro. Path tkm) Forward Backward
1-2 Bagier 51.5 152°56%45" 333°00'10"
Fadgoba
2-3 Reweina 42.1 122032128+ 302°37'3)
Hasaheisa
3-4 Hasaheisa 38.2 158°44122" 338°46'15°
Beika
4-5 Beika 15.6 127°17418* 307°19'05*
Barakat
5-6 Barakat 40.0 173%33124" 353°33'50"
Hag Abdalla
7-8 Gorashi 26.3 86°57901" 267°00* 34"
Managil
8-4 Managil 50.0 69°43104" 249°49128"
Beika
9-5 Wad Medani g.1 . 190°41°19" 10°41704"
Barakat
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File \;me:BEGFhD

Path Profile BEGIER--FABGOBA

458| 1 Radius 1 1.33
[ Ground Helghi 11 X533 .0M
— 1 Ground Height 2@ 3g7.0m
fath Bistance: 27.8KN
nd T.ROUGhNRESSE f.5m
350 :
0 (k=) 21.8
Frequency: 2000 Xiiz .
Ant Height 1: 45.0 = Ant Height 2: 45 0
Critc Point: 13.9 kn Ridge Heighl: 386.0 m
Tree Height: 0.0m Fresnel Dip: 32.3 m
Clearance: 33.6'm Clearance Fact: 1.¢
Yree Spc loss: 127.4 4B Ridge Loss: 0.0 dB
Total lLoss: 127.4 dB .
File Xamc:[ADRLN

Path Profile FADGOBA--REREINA
: gadius t

Ground Height 13

Ground Height 2@

‘Path Distance:

T.Roughness:

(i)

350 .
[} {tkm? 25.6
frequency: ., 20800 YHz _ .
Ant Height I: 42.0 m Ant Height 2: A2.0 m
Critc Point: 12.8 km Ridge Height: 330.0 m
Tree Height: d.0m ) Fresnel Dip: 3.0 m
Clearance: 32.3 m Clearance Fact: 1.0
Free Spc Loss: 126.6 dB Ridge Loss: 0.0 ¢B
Total Loss: 126.6 dB
File Name:REBHAS
Path Profile © REBEINA--HASAHEISA
S88 | Radius & : 1.3%
Graund Haight 1+ 39I,.am
Ground Heighl 23 408, 5%
Path Distance: 4Z2.1¥H
ey T.ROUGhNESS?T . 1.3m
350 : - .
_ \; {km?} 42.1
Frequency: ' 2000 ¥Hz _
Aot Height 1: 65.0 » : Ant leight 2: 65.0 m
Critc Poinl: - 21.1 km Ridge Height: 396.5 m
Tree leight: : 0.0 m Fresnel Dip: V.7 m
Clearance: ‘38.9.m Clearance Fact: 1.0
Free Spe Loss: 131.0 4 Ridge loss: .0 dB
Totlal Loss: 131.0 dB : :

AR Fo 724 (CRE)
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"File Nage:HASBE]

Path Profile
SDQI ;

- 350

Freguency: 2000 YViHz
Ant Height 1: G. 0 m
Crite Point: 19.1 km
Tree Height: 0.0 n
Clearance: 8.5 n
I'rec Spe loss: 130, 1 dB
Total Loss: £30.1 4B

irie Name:NUDBEL

Path Prolile

0 (km? 96. 2
Fregueacy: 2000 ¥H=
Ant Height 1: 93.0 m
Crite Point: 28.10 ka
Tree teight: 0.0 -
Clearance: A6.4 m
Free Spc Loss: 133.59 dB
Total Loss: 133.5 dB

File Namc:BEIBAR

Path Prafiile

459

<imd

480
1] {km? 15. 5
Frequency: 2000 ¥Hz
Aot Height 1: 2.0 0w
Crite Point: 7.8 ka
Tree fleight: 0.0 m
Clearance: 24.4 m
Free Spc Loss: 122.3:dB
Total Loss: 122.3 d8

HASARE ISA--BEIKA
Radius :

Ground Height 13
Ground Height 2f
Path Bbistance:
T.Roughness:

Ank Heighl 2:
Ridge Height:
Fresnel Dip:

Clearance rack: 1.
tidge Loss: Q.

HEDA--BELKA
Eadius 2

Graund Height 1%
Grodid4 Height Z:
Path Distance:
T.Roughness:

Ant Height 2:
Ridge Ueight:
Fresnel Dip:

Ridge loss:

BE {KA--BAKARAT
Fadius @ -
Ground Height 13
Ground Height 2:
fath Distance:
f.Roughness

Ant Height 2:
Ridge Height:
Fresnel Dip:
Clearance Fackt:

174

convio
3

93.
401.
45.
Clearance Fact: 1.

=R R )
k-]

28.
407.
24

L.
Ridge Loss: Q.

1.33
480, 3m
105.3m
3Ia.2kH
1.3m

d8

L

« am
S
el 4y
BT

da i b
g -
P

by T

1]
1]

di

4035, #m
487, 0@
15.€¥Xh
S1.8m

0

On
2w

0
0 dB



File Name:BARHAG

Path Profile

) (ki) 40,0
Freguency: 200Q YHz
Ant Height 1: 63.0 m
Crilc Poial: 20.0 kn
Tree Height: 0.0 n
Clearance: 39.4 m
Free Spe loss: 130.5 4B
Total Less: 1306.5 dB

File Name:HAGSEX

Path Profile

580 L\

0 tkm} 46.2

Frequency: 2000 ¥ii=

font Height 1: 3.0 m
Critc Point: 23,1 km
Tree Height: 0.0 m
Clearance: Al.S5

Free Spc loss: 131.8 dB
Total loss: 131.8 48

File Name:BADBAR
Path Profile
4590 ; ‘

0 (km?} 2.1

FrequenCﬁ: 2000 ¥H=z
Ant Height I: 20.0 n
Crite Poinlk: - 4.6 kn-
Tree Height: 0.0 nm
Clearance: i8.8 m
Free Spc Loss: 117.7 48
Tolal lLoss: 117.7 d8

BARAKAT--{AGABDALLA

Radius @ 1.313
sround Heignhty 12 409, 8m
Ground Heiaht 23 415.8m

Faih Dhigtancet i, akh
T.Q0Ughness: 1.5M
Aot Height 2¢ 63.0 =
Ridge lleight:  412.0 m
Yresnel Dip:. 8.7 m
Clearance fact: 1.4
Ridze Loss: 0.0 dB

HAGABDALLA--SENMER
Radius 1 1.33

Ground Heighi 1: 4i5.9m
Grounid H2ight 2: 423, 8M
fath Dizstance: 46.2EH
T.Eoughness: 2.8m
Ant Height 2: 73.0 n
Ridge Height:  419.0 m
Fresael Dip: 41.6 =
Clearance Fact: 1.0

Ridge lLoss: 0.0 dB

EADYLDANT --BARAKAT
Radius ¢ 1.33

Grouna Heilght 1s 497 .0
Grouns Height 23 49%.8m
Fath Distancet Y 4
T.ROUGhNESS! 3.5m
Aot Helght 2: 20.0 m
Ridge leight: 408.0 n
“ Fresnel Dip: i8.5m
Clearance Fact: 1.0
0.0 4B

Ridge Loss:
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File Nanc:VYA\BAR

Path Profile

S56

LA

350
0 (kn}
frequency: 2000 ¥Hz
Ant Height 1:- 100.0 =
Critc Poial: 28.9 km
Tree fleight: 0.0 =
Clearance: LY A
Free Spc Loss: 134.0 dB
Total lLoss: - 134.0 48

Fife \ame:GORVAN

Path Profile

370 - :

0 thm)
Frequeacy: ) 2000 ¥llz
Ant Neight 1- 43.0 n
Critc Point: 13.2 kn
Tree Height: 0.0 m
Clearaace: 32.8m
Free Spe less: 126.3 dB
Total lLoss: 126.9 4B

File Nawe:GAYGOR

Path Profile

<md

350
0 {km?

frequency: 2600 ¥H=z
Ant Hleight 1: 91.0 a .
Crite Point: 27.6 kn
Tree Height: : 0.0 nm
Clearance: 46.0 m
Free Spc loss: §133.3 dB
Total Loss: 133.3

o
o
3]

dB .

VANAGIL - -BAKARAT

Padius 2 1,33

craouvng Heigoht i: 403, 3mn
Ground HEidht 74 409, 2mn
Fath Distanoe: S9. 7K
T.RouUughness? B.09m

Aat Height 2: 100.0 o
Ridge Height: 409.0 =
Fresnel Dip: 47.3 m
Clearance Fact: 1.0
Ridge loss: 0.0 48
GORASHI--¥ANAGIL

gRadius : 1,33
araund Height 1% 403, 8m
sround Height 2@ 402, 0m
Path Distance: 2E.32EN
F.REDUGhNESS: 2. Zin
fint Meight 2: 3.0 m
Ridge Heighl: 404.5 n
fresnel Dip: 1.4 m
Cliearance Fact: 1.0 -
Ridge Loss: 0.0 d8
GAYLSHI--GORASHI

Eadius = . 1,13
Ground Height L3 x39,0m
Grounsd Height 23 490080
Faltk Distances: 59.2KH
T.Roughness: Z.5m
Ant Height 2: - 91.0 m
Ridge Height: 395.0 =
Fresanel Dip: 15.5 n
: Clearance Fact: 1.0
Ridge Loss: 0.0 dB
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HE®EE 9 —-6) K@it HR oM

ABBBHR E RCS B RB A AT BB A0 REAE T
) PEAMEMIM (Ps) DN
FHEABEBILS P OUMBERCHET LY TH Do

Ps=Vmxl,x —— 24 Hr.- xJ‘- xDxP xSt
CETIEEL QT (100w W ki) 3
L Ps 'F}fg_ﬁik@%ﬁﬁﬁm 71 {(Watls)

Vm : KBROBEESETE (V)
Iy @ BAUEK
Q: E¥HO -NIYNDOMAMAHg=FAY— (mWH/ of Mday) A 5V
Vo IRBOBE 16
7 HEMARKEHE (= 0.9) |
D AHEMEE S X D NI T M R
(= 1.05)
P XEBIETEN (= 1.02)
Sf: AR (~-1.2)

Vin =166V, Iz=025ALLTHARD PsZHMTHsLRDLEBY LD,

24 )
546100 0.9 _
Fhbb, BEROAGVHED SW(E=12Vx025A) DB G O EKISEBIN I 26W CH Do

Ps=16.6X 0.25X X 105X 1.02% 1.2526 (W)

2} 2B (C) DI
PREBALFER ), KR L THILEL B,

Hz %24 HXD
Ft

L C: 2HREMRBAR
Lo FHAHRER
D AHEBE B
KO, HEEIOH LRI R B B Lo
BRI BRI A WA S W, KBTR K A DB IR
ATEHEARANELNDT, BIEETT 5 BERS B
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Ft: MBEUpESFCd>ZTEWA KoM EBET S8R (GEEnoy
40 0.85) ' ' |

;=025 A &k L_*Ci:ftésﬂ'ﬁ-i‘%azk'&ji 5128 B,

0.25 X 24 X 10

C= =71 (AH)

0.85

i& STEHHFHREDN W OGS, 12VERMONBEARIE NMAHL 25,
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HEERY - B st

. BABROFREE COLT ) |
ATHIE B SR RROHRBZIC YYD, RORBHR, FUDY -7 2 Jj L& KL
FKE, UAAMEKE LT, PTHEENLRRGRITRERN L,
D RERAOELE |
REABDS LHHNE LTI, ¥ — 7 A0B4, BARKCAVEHEERY - 71k
MO & - 7 A IERA L Ch Y . L ENT 39 KT RURBRAEE L5,
Ui Ly — 7 4 iR b U+ @, SRR D, B3 R # & <
LRADEIRE R o2k LTS, RIS ORBRAQDRITT RO 1.5~ 2 15 B
Liiba : |
D BHBERORSEICHT BRH o
AFOBBHEI BOTHREIC L, F TN O RN E R RN, RO
BIAMMABALE A EMER S K K 2 KE ABMO—2 L LCRMRBERO A I
Hoivs, | o o
SE Y L L RNERAREL LSRR TH Y, BROROBENOLY, —&
NGNS L, MG ERRC b7 D B, i S L s BRAN T,
 GHBAXRNBEBARG Y - S ENT AL, $h, SEIORE RIS
BB E DM TH B S LR ED S, FIHICE S5 SO RREIIE S A 0o
—Ji, fRY - S AHRERNT 24, BETBREON L) OBFHARBTHY, §
KOBMIBOHME W SR CRNE L, BRI DA T E I b i v IR O R
BHELWY,

2. BEOEH CoOLT |

STPC THAMREMORIEL LT, AROMMEEEE LT oM, RELOKBI &
BAHCH > CO BRI H 5o | | |

B, HABEREALE BN CRETROENEN M ELTWBZ Ehbbbhsk
51z, [ GRS 15 BRI 2 CHC O, MIHECAEE D BB HA Do 1,
MF s PERIIAEOREEBREA L VEELTLE > TV BRI GHFBORIA
BAE o EA b S -
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BECEUIS, AVe Y2 FIoBOWC, BEELEMNT 5.

3. Wad Medanl MOI BB 20 AHIC-LT

o 2.Q Km -
\ MO Office
New Cable -

Wad Medani
Excharge

* 06300 @

£l

Barakat
Exchange

Existing Direct Buricd
Cable {0.6—100F)

/ MDF

Through connecl

ion

L 120 Km

1> B Wad Medani s &

Barakat BABIICIEBEZAWY -~ 74 (0.6 -100P) AdHbD, £

DHBISHAHHEERENL TS, UGRDBHFEBPCHAFICBEZNL THWD)
756 @ 5 5, BLTE33AA Wad Medani ~O M BEHAS CHNPDBCH D, Ey424MREL

BEhoTnd,

2) By - FARIEHI20km r-bb , SEOFRRBHE20km 22T L, Barakat TRE
b MOITH BB % COLKIZL40 km & /1 %,

3 Filha — 7 BB L B A 0 B a
B L L CH, DMRE 06 mm, BMMEL, BHRI40 km &4 50 /0, BHELR
1000Hz 42 B 1 5 A L + % o
a) - 7 Kb

(iﬁiﬂiﬁ#:c{:%')) s
R= — »— x2x160° (d : #— 7 AOLKEE 06 mm)
58 7 d?

=122 (O {km)

1220 fkm x14.0 km =1700Q
—RHIE . F 4 ¥ a BT RO A KT S FUBAGE1218000 ~ 20000 4 5 72
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SRR E A BN S,
B EEAKEOBR

GEfiRic k2)
. woRlG S ) o
a = ,ﬁ—ﬁ_ X 8.686 (dB/km)
2
I o MR (dB/km)
®= 2 % £(f=1000Hz)
R =122 Q /km
C:HEER (500F)
27.1000+122+50 X 10°°
@ = e X 8.686
2

— 1.202 {(dB/km)
1.202dB/km X14.0km = 1 6.8 dB

Wad Medani MOI BRIz H 5 MAFKIE, End Office () % 4£3°, FLE Group
Center Cd % Barakat TIRB~RHE XN D,

T, Molaﬂsffr', Barakatﬁﬁﬂ@{&mﬁiﬁeo)mwﬁfi. MAF ~End Office Bl
@ 1dB & ,* End office~ Group Center B30 5dB D ik, 2% D 12dB A 5 A BB,

HoT, PSABDA — AL igad, MOINEMASHEMAZANEINEAS LR
RysZ bz VMBTEDEHE X Do
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HEEK o —6) RBEMBHMEHX

(1} & . _ _
HENRE S ROBBRAORE D, HMEUEE, 4 €4 YFASL L0005 5
M, Lz CRAACRITELCOSRERKESREN NS L LT 5,
AV 0 Y2 bORERELT, 79 7 IR IEO0% L kOB & TH T BN ES0% &
BRI DL L Lk, S
W0 n 2 MAODNEFTEANBING, TORE (LE-B8) KBvwIR
18BAV , 1D B (BEH -8 IZ2W ik 1dBaV L ESTIz kS, H Z DM,
A DT> T LD = - PV Pk Be—U V% 6ABMA B L, HEZHRA
HUEEDERT D ER 17dB 2V (-96dBm) , L 9 11R 13dB A V(-100dBm) & 7 %o
A BATOYBIIISE, BAiEHE 10dBaV ELIBG, T @ﬁ@ﬁi%ﬁﬁ%%)\mi
MdBAV THHH, ’f'i?*?f@ﬁﬁf‘ﬂ)ﬁﬁfﬂifiﬁbf&‘f;w}:!ELH)A‘LZN)“C_*, 5dB sV Bk
_ M. TOBROFHETEADT 11dBAV D,
(@) [ &

al |
RCS 7 UM [ LRI FEO R TR SN B8, GIHEAOHIICH KRN &
hs. |

THEBEENEL, (4B)

L, 6955 +2616kyof,~1382kgoh,—~a (hm)
+ (449—-6551lg,0h.} «lgieR

WhmEERSL,, (dB)

2

L,,:L,-"Z'. IOglo(f.fZS)]“5.4

AR IR L,, =L, - 478 (lgye f,02+13.88leqaof.-40%4

rEL, | |

£. C A M YEE (MH 2) L 50MHz<f.<1500MH:
by EE7vFrE (m)  30mShbb=200m

h. FET YT (m) Im=bhm=10m

a (h):[8.29 (logyo 1.5 4 hm)? — 1.1 {.<200MH=z
32 (eggol .75hmd)? ~ 497 {.2400MHez
R : ZZRHHORE (km) : 1 km=<R<20 km
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’ YU sHERBABIIEY T AL ELDRAD T, Sﬁ%ﬁif’&m%’rﬁl:ii Lps R4 5=
IR | - | _

MBS0 R G5 ADE BB AFRESIFANEN ( FOER —964Bn, EYFEILE-
100 dlim) O/ HHEEHUKXERDLLUTOL Sk b, (HEBE)

FOWBIE X = 44dBm — 1240 - 34dB — 948 + 548 — 1dB — 1.
5dB + 96dBm = 136,540
LD EE X = 30dlm — 1dB + 5d8 + 9dB — 3dB + 100d¢Bm = 140.04B

FD@ﬁmﬁﬁﬁﬁm%mﬁﬁlmwuk@ém#i. WERI O 70 p 8 & A 50 m { Vada-
goba J) )3:'90;11( Qerashi B IR/ YL > THHE YL ED LI SD .

Log , B = [ 136.5 — 6955 -- 2616 ¢« 16 * log ,,fc + 13.82 + log ,hb + i 32
{ log,,1175 X bm ) — 497 ) + 2 X (log,, (fc/28 3% +54 1/ (449 —

6.55 « log,,hd )

&gﬂb, fci400Miz Lhb = 650m, hm=l.sm¥{RAT B XKD EIIZHLD,

Log ;R = [ 1365 — 69.55 — 26.16. 16 + log,, 400 + 138210g,,50 + [ 32 (log,,

175 X 15 ) — 497 J + 2 x [ log,,400/28 )}*+ 54 1/ (449 — 655 -
-h:n!_Io 50 ) .

= 3043 / 33.77 = 09

L= 10 = 796 = 8 (Km)

FHkioL € wh=90m?DBAERR =11 Knk b,
BEECRTMESY 105 LIE TS RLBAD, 2K 50m, 90m HIET 268

gAY, TREH K, 17Km 25, A7 v v -2 tOAHEBERIEY

m%%&ﬁﬁ,m%%wmﬁﬁﬁ?%%Mkﬁ%ﬁuéLomi&wk%bﬂéoﬁ%&
_LT.ﬁﬂ$ﬁ%m#—zx-iuvu,%ﬂ%&¢&&bt¥&u~1mmﬁﬁﬁﬁﬁ
AMITKm U EDBH TS, Hb Ll TREFThITETH S,
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Iten

Base Base Base . Rase
transmit receive transmit receive
Min.Rx ingut power - - - -
Down side {dPBm) -96 - ~96 -
Up side (dBm) - -100 - ~100
Antenna height (m) 50 1.5, 90 1.5
Tx output power (d:_afn) 44 0 44 10
Tx combiner loss {(dB) -12 - -12 -
™ féeder less (d4B) | -3 -1 -6 -1
Tx antenna gain (d8) g . 5. 9 5
Rx antenna gain (d4dB) 5 Q 5 9
Rx.feedgr loss (dB) -1 -3 -1 -6
Duplexer'loss (dB) -1.5 - ~1;5 -
Permissible propagaéion - - - -
loss (4B} :
Down side (dB) ' 136.5 136.5 -
Up side (dB) - 140.0 - - 140.0
Hai.covefage {km) f - il -
Base stn. antenna Co-linear Co-linear

Subscriber antenna

Hoip

Hoip

18-
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