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PREFACE

In response to a request from the Government of Syria, the
Government of Japan decided to conduct and entrusted the study to Japan
International Cooperation Agency (JICA).

JICA sent a study team ted by Mr. Takao Sakuma of Nippon Koei Co.,
Lid. and organized by Nippon Koci Co., Ltd. and Tokyo Electric Power
Services Co., Ltd. to Syria four times from October 1998 to August 1999.

The team held discussions with the officials concerned of the
Government of Syria, and conducted related field surveys. After returning
to Japan, the team conducted further studies and complied the final results
in this report.

I hope this report will contribute to the improvement of the situation
of Damascus and Damascus Rural Distribution Network and to
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of
the Government of Syria for their close cooperation throughout the study.

QOctober 1999

/égm:’ﬁc/i}?ﬁ”

Kimio Fujifa

President

Japan International Cooperation Agency






S

October 1999
Mr. Kimio Fujita
President
Tapan International Cooperation Agency
Tokyo, Japan

Decar Mr. Fujila
Letter of Transmillal

We are pleased to submit you the feasibility study report on the rehabilitation project of
Damascus and Damascus Rural distribution network in Syrian Arab Republic.

This study was conducted by the joint venture of Nippon Koei Co., Lid. And Tokyo
Electric Power Services Co., Ltd, under a contract to JICA, during the period from
October 13, 1998 to November 8, 1999. The major contents of the Study are the
preparation of basic rehabilitation plans of the distribution network in Damascus and
Damascus Rural arca, which are technically and cconomically feasible, and the
feasibility study on the rehabilitation project for the period from 1999 1o 2010.

We wish to take this opportunity to cxpress our sincere gratitude to the officials
concerned of JICA, the Ministry of Forcign Affair and the Ministry of International
trade and Industry. We would also like to cxpress our gratitude to the officials
concerned of the Ministry of Electricity, PEDEEE, JICA Syria office and Embassy of
Japan in Syria for their cooperation and assistance throughout our lield survey.

Finally, wc hope that this report will contribute to further promotion of the project.

Very truly yours,
) ¢
o

a0 Sakuma

Tcam Leader

The feasibility study team on
the rehabilitation project of Damascus and
Damascus Rural stlnbuuon Network

Syrian Arab chubl:c

The Joint Venture of Nippon K0c1 Co ,Lad, and
Tokyo Electric Power Services Co. Ltd
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Sunnnary

1.  Background of the Study

‘Fhe power supply sitnation of the Syrian Arab Republic (Syria) was very tight in the carly 19903 and load
shedding was prevailing due to severe shortage of generating capacity.  However, since 1994 the supply
capacity has been much ncreased by the commissioning of a number of thermal power plants, and at present

the gencration capacity is sullicient to mect the demand.

While, the overall distribution system including 66 kV network in the countey, that is under the controf of the
Public Fstablishment for Distribution and Exploitation of Ilectric Facrgy (PEDEEE), have been deteriorated
as fundamental rebabilitation nor reinforcement works have not been performed for a long time.  Due to
improper configuration of the 20/0.4 kV nctwork and shortage in capacity of distribution facilitics, the
system reliabitity has much declined and frequent fault outages and toad shedding are therefore unavoidable.
Very high system encrgy loss of arousd 30% is another problem. ‘Thus, thorough system study and

fundamcatal rehabilitation of the overall distribution system was urgently required.

In reply to the request by the Government of Syria, the Government of Japan decided to conduct a feasibility
study on the rehabilitation and improvement of distribution network in Damascus and Damascus Rural. The
Japan Interoational Cooperation Agency (JICA), the efficial agency responsidle for the implementation of
technical cooperation programs of the Goverament of Japan, dispatched a preliminary study team in Junc
1998 to discuss with the Goveramcnt of Syria about the implementing methods of the Study.  The Scope of
Works, that described works to be peiformed in the intended Study, were agreed between PEDEEE and
JICA, and an agreement was signed in June 1998,

JICA nominated the joint venture of Nippon Koci Co.1td. and Tokyo Electric Power Service Co.Ltd. to
conduct the study on behalf of JICA.  1he Study took about 13 months from the first site investigation work
in October 1998 till submission of the final report ia October 1999.

2.  Objectlives of the Study

Objectives of the Study were, therefore, to formulate a basic rehabilitation plae of the distribulion actwork in

the study area and to exccute a feasibility study on the formulated rebabilitation plan.

Main objectives of the Study are as follows:

{a) | Finding of current problems a'nd. examination of improvement plass of 66 kV lincs, 66/20 kV
substations, 20 kV lines, 20/0.4-0.22 kV (0.40.22 kV is called 0.4 kV in this repori)

teansformer facilities, and 0.4 kV network
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{by  Collection and analysis of necessary data related to the above facilitics to understand the

current problems in the system

(¢}  Review of demand forecasts in the system including those of individual substations

(4}  Review of the currcat PEDEER's standards/regulationsicriteria for distribution facilities,
equipment and system reliability

{€)  Review of and examination on PEDBELYs operalion and maiantenance practices and facility
rehabilitation regulations/criteria, and preparation of recommendation for improvenent of the
regulationsfeniterfa, if any

{f)  Preparation of basic criteria for rehabilitation of the distribution network in the study arca

{g)  Preparation of a recommended system rehabilitation plan and a feasibility study en the

prepared plan

(h}  Fraosfer of team's techaical knowledge to counterpart personned of PEDEEE through the whole
study period

3. Profile of the Country

Syria is situated on the easfern coast of the Meditcrranean Sea, and is surtounded by Turkey to the north, by
Iraq to the cast, by Palestine and Jordan to the south and by Lebanon and the Mediterrancan Sca to the wesl.
Its Mediterrancan coaslline stretches aver 193 k. Its total land area is 185,180 km2, of which only about
60,000 km?2 is cultivated and the remaining is covered with deserls and rocky mourtaius.  'The elimate of
the Mediterrancan Sca generally prevails in Syria.  This climate is characierized by a rainy winter aad a dry
and kot summer scparated by two short transitional scasons. In Damascus, the average maximum air

temperature was 25.9 °C and average minimum was 9.0 °Cin 1996.

Syria’s population ia 1994 and 1997 were 13.8 and 15.1 million (estimation by the Ceantral Burean of
Statistics), respectively.  The aunual growth rate during this peried was 3.1%. Damascus in the south and
Aleppo in the nonth are the country’s two largest governorates, with 3.3miltions and 3.5 millions inhabitants

respectively.

Syria’s curreal legal and political systems are bascd on the 1973 constitwtion, which declared the country a
socialist republic.  Head of state is the president. 26 ntinistries in total are organized under the execulives.
'The executive branch is drawn up by the executives and passed for approval to a dircetly elected unicameral

parliamenl, the People’s Assembly or Majlis Al Sha’ab, with curcently 250 members.

Syria is divided into 14 provinces or Muhafazat ({ocally called governorates), iuc!uding-]')amascus City,
Damascus Countryside asd Aleppo.  Fach province is governed by the proviscial governor who is
appointed by the ceatral government.  The pmvincés_ are furthes subdivided into a total of 59 arcas or

Mantigas (districts) in the country.
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Syria is classified into a middle-income developing country.  In 1996, its GDI” amounted to Syrian Pound
{SP) 655.1 billion or abom US$ 15.4 billion. The per capita GDI' was USE 1,054 in 1996, However,

Syria’s developmient has been hampered due to the rapidly growiag population.

The country’s economic base is diversified among agriculture, industry, and expanding energy sector. The
local cconomy telies largely on agricultural products that accouat for around 27% of GBP.  For the
agriculture sector in padicular and the national cconomy in general, the conntry’s economic aclivities are
heavily influcaced by low annual rainfall and geogeaphic distribution of rainfall.  "the Syrian governpent

has given high priority to irrigation programs in its development elTorts.

Puring {he last ten years, Syria has underiaken an accelerated economic developaient.  In the period from
1987 to 1996, GDP increased by 5.1 times (current price base). ‘The agriculture scctor has been
conlinuously an impaortant pillar of the Syrian cconomy. The mining and manufacturing sector accounted
for 14 to 20 percent of GDP in the past ten years.  In this sector, the development of oif industey and the

development of electric power and water have been key factors in Syria.

The first explaitation of oil took place in the 1950%s.  Howevey, after the discavery of large tight crude oil
fields in the mid-1980's the oif began to play a major rale in the Syrian cconomy.  Since then, output has
expanded capidly, and around 600,000 barrel per day is produced at present.  Exports of SP 28,000 million
in 1997 accounied for aboul 63.6% of Syria's total exports.

Since the cad of the 1980s, the Syrian forcigo trade has remarkably expanded, maiuly because of inerease in
oil exports.  Due to large oil cxports, the trade levels bave since remained at high levels.  Now-oil exports

have, however, plummeted.

4, Current Situation of Power Sector

The counltry is geographically divided into five electricity regions; South, Central, West Coast, North and

Fast. Each region comprises the following administrative goverporates:

Table 4-1 Regions and Governcrates

Regicn Governorales
South Bamascus City, Damascus Rural, Swedia, Daraa and Qunaytra
C.emral Hama and tHoms
West f‘msl Tarlo@s and Lallakia
Norih Ncppﬂ and Klcb
Tast Hassakeh, Ragqah and Der Al Zor
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Electricity Regions in SYRIA

(h QOrganization and Functions of the Power Sector

The power seclor of Syria is presently managed and controlled by the Ministry of Electricity.  Under the
Ministry, the following two (2) public cstablishments are responsible for the plasning, designing,

construction, and operalion and maintenance of the power facilities in the country.

PEEGT is responsible for gencration and transmission (400/230 kV voltage level) of eleciriciiy in the
country. PEEGT is now maoaging and controlling nisc (9) public companies that are operating large power
generating plants.  PEEGT is responsible for plansing, designing, consiniclion, and operation and

maintenance of power gencrating plants and 400/230 kV transmission facilities up o 230/66 kV substations.

PEDEEL is responsible for distribution of clectricily reccived from PEEGT.  The overall distribution

system managed by PLEDEFL has networks of three voltage classes, 66 kV, 20 kV and 0.4 kV.

PEDEEE has fousteen (14) public distribution companics, one public distribution company in cach
adminisiralive govervorale, lo exccute the power distribution activities to end users. The disiributlion
companies operate the 20 kV and 0.4 kV actworks and are refailing encrgy to 20 kV, 20004 kV and 0.4 kV

general consumers.

The 20/0.4 kV distribution wetwork in the study arca is under the conirol of the Damascus City and

Damascus Rural distribution companies.

(2)  Electricity Supply and Consumption

The installed capacity of geacrating plaats in Syria in 1997 was 5,815MW asd 1he available oulpm was 5,004
MW. An avecage growth rate of the installed capacity in the whole c'oumry ina pcribd of 1990 10 1997 was
§1.1%, while that in the Tatest four years of 1993 t01997 was as bigh as 181% after the commissioning of

large power plantsia 1994 and later. The list of generating power plants in the country is shown in Table 4-2.
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Summary

The total gencrated energy in the country was 19,323 GWh in 1997, increased from 11,374 GWh in 1990 at
an anawval yale of 7.9%. The South, Central and North regions censtitfe the main gencation belt of the

country and generated more than 76% of tolal production in the country in 1997

Total energy consumption in the country was 17,465 (GWh in 1997, and increased from 9,738 GWh in 1990.
An average giowth rate of cucrgy consumption in the whole country fo a period of 1990 to 1997 was 9.9%,
while that in the Jatest four years of 1993 {01997 was 11.9%.

The anpual peak load in the country in 1997 was 3,259 MW, and increased from 1,219 MW in 1990,  The
average annual growth tate of peak foad was 7.9% during the period from 199010 1997, while the rate during
the recent four years (1993 to 1997) was 10.09.,

‘The past cncrgy consumption and peak load in the country for the period from 1990 to 1997 is summatized in
Table 4-3.

(4)  Past Power Demand of the Study Arca
The combined Damascus City and Damascos Rural area is the largest energy consuming arca in the counlry.
Total encrgy consumption including distribution losses and peak load in the year 1997 are shown in Table

4-4.  The past ecrgy consumiption record of the study area from 1990 to 1997 is presented in Table 4-5,

Table 4-4 Energy consumption and Peak load in 1397

District Erergy Consumption Peak Load
Gwh) (MW)
Whole Country 16,616 3,259
Damascus City 2,519 495
Dantascus Rural 2,734 468

An average growth rate of energy sales in the Damascus in a period of 1990 to 1997 was 5.4 %, while that in
the latest four years of 1993 1o 1997 was 13.8 %.  As for Damascus Rural area, an average growth rate in a
period of 1990 to 1997 was 10.4 % and that in a period of 1993 to 1997 was 24.4 %.  Thus, in the lates! four

years, the total encrgy consumption in both districts has increased with considerably high growth rate.

The ratio of losses 1o the pet energy delivered to PEDEEE is accounted at 28.3% for Damascus and 32.7%
for Damascus rural areas, which are higher than the average loss factor of the whole Syria of 27.3% in 1997,

It is considered that non-techaical losses are around a half of the tolal losses.

‘The pr'e‘scm power taritl system is shown in]‘aﬁl_e 4-6, which is, same al any places, applied all over the
couniry. The overall average faril‘fs, the Ilola;l sales income divided by total sales eacrgy, were SP (L8186
kah for the whéic couniry, SP 0,912 /kWh for Damascus (.‘ﬁy and SP 0.8251 /kWh for Damascus Rural in
1997, Iocidentally, sales tarifl between PEEGT aod PEDEEE was 0.6 SPAW in the years from 1994 to
1996 and increased 1o 0.6385 SP/kWh in 1997, a L
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()  High Voltage (400/ 230 kV) ‘Iransmission System

Configuration of the present 400/ 230 KV transmission nctwork s shows on the single line diagram of Fig.
4-1. “The only one 400 kV line conneets the Aleppo (F) in North and Adra-2 in South through Jaudar power
plants and Hama-2 substations. 230 kV transmission lines interconneet five (5) regions forming a 236 kV
network. As of the end of 1997, 37 numbers of 230/66 kV substations are in operation in the 230kV actwork
in the whole country, and their total instalied capacities is 5,370 MVA,  In addition, the 230 kV network is
extended from the Tartous substation to Icbanon and from the Sheikh Miskin substation to Jordan for

international power interchaage.

{53 Exisling 66 KV Nedwork
Summary of the cxisting 66 kV substations and lines in the country by region as of 1997 arc presented in
‘Table 4-7.

Table 4-7 Exisling 66 kV Substations and Lines in 1997 {incl. private S/S)

66KV 666IKYSwstations  f 66KVDes

Region Numbcer of Tolal Nomber of Tota) Capacity | Teagthof O Length of U/G

Substations ‘Fransformees {units) {(MVA) Lines {(oct-km)  Cables (oct-kan)
Sauth 41 87 1,310 737 79
Central 30 55 895 1,252 0
Coastal 18 I8 750 382 7
Narth 33 64 1,203 656 0
Past ! 29 34 552 1,520 0
Total 151 278 5,300 4,547 86

(Source:  ESSY Report TDY 0O, Appendix D7 & D5 updated by PEDEEE on Dee. 15, 1998)

5. Power Demand Forecast

A detaited power demand forecast up ta the year 2010 for the whole conniry bas been prepared by the EDF
mission for the purposc of formulating a Generation and Transmission Master Plan for Syria under ESSP

tinanced by EU,  Results of the study is summarized in Table 5-1.

Table5-1  Energy Demand Forecast for Whole Country (Unit: GWHh)

1995 2000 2005 - 2010 Ave. Anqual

Growth (%)
Total Nek Generation 15,258 23,752 32,300 44,307 7.37
Ixport to Lebanen 292 - - - -
Total Energy Sales 9,053 16,240 25,082 36,958 9.14

Fotal T & O Lesses 5,013 7,512 7,218 7,349 258

Fechnical Loss (2424) - (3880) (4764 . (5340) - (6.03)
Non-technical Loss (2,589) (3.632) (2454) (1,509 (-3.53)

Net gencration required in 2010 is forecasted to be 43,000 to 44,000 GWh at average annual growth rale of
1.21074%. The f-:quircd generation in 2010 is equivalent to about 2.4 times that in 1997.




Summary

The Team conducted power demand forecast in the study arca on the basis of the power demand forecast for

whole countiy prepared by EDF.

In accordance with the same scenario for population growth, GDHP

growth, loss reduction, cle. assumed by the EDF in the demand forecast for whole conatry, the demand

forecas! was made in terms of ota) energy sates and peak loads 1il]l 2010 for Damaseus City and Damascos

Rural arca respectively.  The details of the demand forecast are shown in Fable 5-2 and Table 5-3, and the

summary is as [ollows:

From the result of energy demand forecast as above, the peak load forecast for the existing 66/20 kV

Table 5-4 Summary of Energy Demand Forecast

Unit : G\

1997 2000 2005 2010
Damascus
Tota) Sales 1,806.2 2,2164 3,1080 4,779
- Motive Encigy 346.2 336.5 4965 5518
Lighting Encrgy 1,450.6 1,8299 32280 4,156.1
Distribution §owses 32 747.2 817.2 8241
o @sdm (52%) (019 (K9%
Peak [ozd (MW) 495 558 737 1,002
- }.oad Factor 0.58 0.61 0.62 0.63
Damascus Rural
Total Sales 1,840.6 2,356.6 3,691.5 5,696.4
- Motive Fnergy 9509 1,194.7 1,7405 2,5211
- Lighting Energy 889.7 1,161.9 1,951.0 LT3
Distaibution Losses 893.5 280.7 1,1589 1,284.5
,,,,, e (4% @39%) (1849
Peak Load {(MW) 468 573 845 1,245
- Lcad Factor 0.67 0.67 0.66 0.64

substations in the study area was prepared as shown in Table 5-5.

With the completion of new svbstations planned in the improvement plan, some substation loads will be

shifted andfor reallocated to new substations. 'Ibe peak load forecast by substation has been modificd

laking into account the construction of new substations and reallocation of loads to the new substations.

The non-simultancous peak load forecast by substation including cew substations modificd based on the

above peak load forecast is shown in Table 5-6.

6.

4

Current Distribution System in the Study Area

Formation of Existing Distribution Systems

‘fhe electric pawer for the Darﬁa_scus and Damascus Rural area is being supplied from eight 230/66 kV

substations of PEEGT in the outskirts of Damascus City. These 230/66 kV Subs_lalions constitute a part of

tke 4001230 kV transmission neiwork of Syria that connects all power stations and load centers, scatlered

over the whole Syria.
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The clectric power reecived from the 400/ 230 kV network is transferred to all the 66/20 kV distsibution
substations in the study arca (hrough 66 kV network of PEDEEE. The 66 kV netwotk in the study arca
comprises 15 66/20kV substations in PDamascus, 21 substations in Damascus Rural and many 66 kV lincs
between substations. A single lae diagram of 66 &V network in the study area is shown on Fig. 6-1. The
location maps of 66/20 kV substations including layoul of 66kV lincs for Damascus City and Damascus

Rural arca are shown on Fig. 6-2 and Fig. 6-3 respectively.

Fhe Damascus Distribution Company is responsible for the power distribution in Damascus City.  The
company is operating 298 in total of 20 kV fecders receiving power from 15 nos. of 66/20 kV substations of
PEDEEE in the area for power distribution to the commercial, industrial and residential arcas in the city.
As the company's distribution network covers mostly the highly populated and densely buill-up wiban arca,
underground cables are mainly used for 20 kV lines and as well as for L.V lines.  Overhead cables are

inslalled at limited places in the old Damascus town and other focations duc to difficully in burying cables.

The Damascus Rural Distribution Company is responsible for the power disicibution in the Damascus Rural
Governorale. 'lh.ough supply area of the company covers a very wide area of 18,000 km’ including the
deserts, the distribution nctwork of the company covers mostly the surronading area of Damascus city.  The
power received from 21 nos. of 66/20 XV substations of PEDEE is distributed through 20 kV feeders, 219
in tolal. Most of 20 XV feeders are overhcad lines except 45 feeders of underground cables in the urban

area, and 1! feeders of overhead cable lines.

{2)  Genceral Evaluation of the Present 66 kV Network

lo the urban arca, 66 kV switchgear equipment not including main transformers are mostly instalied in
substation buildings from cnvironmeotal and acsthetic considerations. At 10 substations in City and two
substations in Rural, this practice is employed and swiltchgear is installed indoors. Cut of these 12
substations, 65 kV SF6 gas insulated switchgear (GIS) are adopted for two substations only.  While in the

other substations, convenlional outdoor {ype switchgear is installed.

Many 66/20kV main transformers, arotind two-third of all transformers, are supply from East Europe, e.g. the
former Kast Germany or Yugoslavia, aed manufactured in 1975 to carly 1980s.  Most of transformers are of
20 MVA capacity, but many 30 MVA unils are recently pﬁrchascd to meci.rapidiy gré_wing demand wilhm;!
incréasing the number of units.  Technical problems are aot reported in opcralion of transformers, althongh

many transformers were manufaciured long ago and scem heavily deteriorated.
66 kV circuit breakers 2re mainly of minimum oil conlent type manvfactured in Fast Lurope.

20 kV switchgear equipment is of indoor metal-eaclosed cubicle type al almost all substations except some

subslalions. Most of 20 kV circuit breakers are also imported from (he East Europe countrics and are

-
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mostly of low oil content type.  Most ol circuil breakers were manufactured more than 20 years apo and
leakage of oil are observed for many units. Very old and deteriorated circuit breakers are being replaced with

516 gas cireuit breakers onc by one by the companics.

66 KV lines conneet 230/66 kV substations and 66/20 kV substations, and also interconnect among 66,20 KV
substations, Overhead transmission lines are constructed in the rural area and wadergronnd XILPE cable

lines in the weban area.

The present transmission lises seem to have sufficient capacity to satisfy the present demand under normal
operation, and are operated witheut serious problems.  As for 66720 kV transformers, five cach substations
in the study arca were operated at 80 to 100% of the rated capacity in 1997, In many cases, the consumer
service voltage is kept low during peak load time to avoid overloading of transformers.  The load would
increase further if censumer supply voltage is kept at the standard fevel.  The capacity addition of

transformers in substations s required at an carliest possible time.

Current Problems

(a)  As stated above, 66/20 kV transformers are operated al 80 1o 100 % of the rated capacity in
many substations durivg peak time. As some substations are already operaied under the
overloading conditions, the operating vollage at 20 kV busbars is kept at lowet level than the
standard voltage 1o avoid overloading.

(b)  As 66/20 kV transformcrs and circuit breakers bave alicady deteriorated, special attentions
should be paid to technical performances and operational functions of main transformers and
circuit breakers.

(c)  ‘the existing 20 kV citcuit breakers in the substalions are of very old model and have
detertorated, and there is high possibility that these equipmemt cause serious troubles in
operation in near future.  Replacement of these circuit breakers will be required as carly as
possible.

{d}  Frotection relays used in the existing substations are moslly of old clectromechanical type and
are outdated. Spare parts arc not available. The eplacement of these relays will be
ncce_ésary at an carliest time to attain coordination with recent static redays.  The relayiog
system replacement shall be exceuted with priority to substalions important lo overall

operation of the distribulion network,

3)  General Evaluation of the Present 20 kV Neiwork

fo the Damascus cily area, underground (p::mly averhiead) cables are used for 20 kv distribution aod the
pumber of 20 kV feeder circuils al 66720 kV substation is very large, mostly 10 circuits or more for a 20

MVA transformer.  Feeder currents are relatively small compared with current capacities of equipment and
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cables under normal operation except some special cases. The voltage drop is not so scrious due 1o
relatively short fecder length and capacitance in the cables.  While, there are more than a few 20/0.4 kV
transformers with excessive loading.  To meet future growing demand, the distribution transformer capacity
shall be reinforced al an catliest time by increasing quantity and wnit capacity. 'The problem of high loss

factor shall be also solved with utmost clfort,

In the Damascus Rural area, the number of 20 kV circuits for transformer of same capacity is less compared
with ihat of the city atca. Thercfore, the feeder current is larger and causes larger voltage drop and power
loss on longer feeder lengths. The voltage drops exceed the allowable limit of 6% in several feeders,
There are also overloading problems of distribution transformers.  Counlermeasures to solve the vollage
problemis by proper voltage managemeat and installation of static capacitors by electric utilities and by large

consumicrs shall be prometed.

In the 20 kV petwork of the Damascus area, circuit breakees with protection relays are provided on feeders
from substation buses only, This means that all the loads supplied through this circuit breaker is once
intetrrupled when a fault occurs on a 20 kV fecder. After 10 minutes from the oocurrence of fault, operators
throw in the teipped circuit breaker manually al the 66720 kV substation.  Therefore, about 1 to 6 MW load
is disrupted for at least 10 minutes. I fault cannot be restored by the re-closing, the outage contisues for
several ten minuies or several hours vatil the fault is found aond cleared.  Aftcr the faull peint is found, line
switches on bath eads of the fault section are opened and the other sections of the line can be connected with
other feeders.  Thus, electricity supply to distribution transformers in healthy sectioss can be restored, and

supply interruption will be limited to transformers io the fault section.

It scems thal at least oae hour is required to restore electricity supply excluding the fault section.  In case a
substation is overloaded or a 20 kV cable has not sufficicnt capacity to supply additional load, such switching

aperation to save loads in bealthy sections cannot be performed.

According to the statistics of the causes of faults and the disrupted cacrgy in the study arca, more thao 90 %

of the distupied encrgy is taking place ia the 20 kV nctwork due to its low supply retiability.

Current Problems

{a)  Low reliability of 20 kV network duc 10 the present system configuration.
()  Frequen faults occurred on the old and deteriorated oil-impregnated paper insulated cables.
{¢)  Use of inadequate cquipment and materials, improper design and conslruc(ioh, improper

maintenance and operation on the 20 kV system.

{4}  Genceral Evaluation of the Present LY Distribution Network

The cxisling 20/0.4 kV distribution transformers are of three phase, oil immerécd, ONAN type, which are

classified into six installation iypés, i.e. steel latticed towes/ pole mounted 1ype, ground mounted type,
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ground mounted slim {ype, ground mounted pre-fabricated type, grovad mounted and prefabricated type, in-

building type and wnderground type.

Tor the steel latticed tower/ pole mouated type, 50 to 400 kVA transformers are commoaly installed, and
2,500 kVA transformers are installed only for Private Use by bulk consumers. Al some places, two

transformers arc installed in one building (transformer station) or on one so-calted ‘distribation post’.

The existing low vollage distribution feeders are classified into three 1ypes, i.e. over-head line feeder, over-
head cable feeder and waderground cable feeder.  In any type of feeder, undergronnd cables are used for at
least the first section from low vollage branch terminals including overhead feeder.  Both aluminum and
copper conductors are used for these cables.  For overbead fecders, bare aluminum conductors are uswally
used. ‘The bare canductor line causcs frequent favlts duc to touching of obstacles and can b a major cause

of illegal conncctions.

1.V distribution feeders are taken oul from 20/0.4 kV tiansformer stations in radial form. The lengths of
most low voltage feeders seem to be few bundred iveters according to the result of sile survey.  Voltage and
current values of each phase were measured on somc 400 V feeders during the investigation stage.  The
unbalance ratio among three phase currents is very large with average of 52%.  Such unbalance results in
significant increase in power loss in foeders.  The unbalance in phase currenis can be remedied by

reconnections of service diop-wires to consumers and/or by tightening regulations to drop connections.

‘There are 96% of feeders with peak current exceeding 250 A, and the overloading of these feeders during the
peak time is a problem.  Such heavily loaded or overloaded oporation of distribution feeders causes

excessively large voltage drops and losses.

‘the low valtage distribution facilities are small compared to 66 kV and 20 kV components, aad it sty be
difficult to pay utmost altention to all of small LV feeders.  “Cogether with recently insullicient investment
to the distribution seclor, actual situation of the L.V network is worscning. It will be required once to check
all the existing 1.V feeders referding to care{ul observation by ulility’s maintenaace staffs and claims from

consumers, and to carry owl comprehensive rehabilitation works.
Curreai Problems
(a)  Excessive large vollage drop and losses in the heavily loaded long tow voltage distribution
feeders. _
(bj Oveileading operation of 20/0.4 kV transformers

(¢} Use of inadequale cquipment and materials, improper design and construction, improper

maiatenance and operation for the low vollage distribution system.

i
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7.  Basic Rehabilitation Plan for Distribution System

(1)  Standards for Facilities and Supply Reliability

Al present, PEDEER and two Public Distribution Companics for Damascus City and Damascus Rural ate
fecling inconvenicnce duc to non-availabilily of formally documented standards for the planaing and design
of their distribution networks. 1 is imporiant to establish standards most appropriate for the planning and

design of power facilities of Syrian distribution network in documented forms to attzin the following merits:

- Lower cosl in planning aad design due to application of unified practices.
Less quanlity of spare parts by use of common patts due to application of same design.

Easict operation and maintenance.

“The Team formulated the standards referring to the present standard peactices of PEDEEL aud also standards

employed by worldwide Power Utilities.

{(a)  66/20 kY Substations
(b) 66 kV Overbead and Underground Lines
(¢) 20 kV and Low Voltage Distribution Facilities

(dy  Standards for Planniog Distribution Facilities

The basic rehabilitation plan and impravement plan which are described fater were formulated based on the

above facility standards and planning standard.

{2}  Power Flow Analysis

To examine the characteristics of 230 kV and 66 kV network of the study area uader the normal operation
conditions, the power tlaw analysis were conducted for the years 2000, 2005 and 2010 accordiog to the resuit

of power demand forecast.  The followiugs were examined through the power flow analysis:

{a)  Adequacy of new substatioss planned by PEDEEE in tcrms of locations, capacilies and
commissioning year.

()  Ovcrloading of 66 kV lines.

(¢)  The required capacity of slatic capacitor lo maintain substlation voltage within the allowable
range.

{d)  Short-circuit intertupting capacity of 66 kV and 2G kV circuit breakers.

lunhcmaorr the supply reliability of nctwork under the N-1 contmbcncy condition' was examined lhrough
po“cr Now analysis for several cases, in which one of the rcla!w\ly hea\'y leaded Iransm:ssmn lines was

assumed fo faull. Scrious voltage drops, supply mlcrmpuon or excessive cqunpmcul loadiag io the

"N-17 critenia (single oulage contingency), as one of standards for supply reliability, requires that foad cas still be supplicd in ihe event
of a single outage condition.
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teansmission network shall not take place under normal operation and single contingency fauki.

The resulis of power Now analysis were incorporated in the improvement plans.

As for 20 kV and low voeltage actwork, power flow analysis was alse conducted to caloulate vollage and

current distribution on the lines and poser losscs.

) Basic Rehabilitation plan

On the basis of the resulls of power flow analysis, facility slandards and planniog standard as stated above,

the basic rehabilitation plan was formulated as mentioned below.

{a) 66 kV Facilitics

0

(i)

Overloading on Transformer Capacities

The most biggest problem in the 656kV facilities is that Distribution Companies or PEDELE
is no! able to fulf] the requirement of their customers in supplying the electricity due to
overloading on transformers in imany substations during peak load time. Partial load
shedding is sometimes imposed.  To resolve this situation, it is urgenily necessary to
construct new 66/20 kV substations at appropriate {ocations in accordance with the fncrease
of power demand and to increase transformer capacities of substations with the result of
power demand forecast taking into account the supply reliability as described by N-1

criteria.

Replacement of Old Deteriorated Facilitics

As most of substalion cquipment in many substations are very old and deteriorated, these
equipment sometimes do nol function properly.  Their spare parts for them are out of stock
and are not obtainable now. Such old aud deteriorated equipment shall be replaced with new

ones to secure the reliable operation of substations.

() 20 kV Distribution Facilities

(i)

(i)

System conliguration of one line circuit with multi-divided and multi- connected system

Section switches with auto fauht detectiog devices and terminal on-load switches are to be
installed on 20 kV main feeders on the purpose of adapiation of multi-divided and mulli
conaected system in 20 kV systems in order to enhance the system reliability. At the same
time, conductors/cables of 20 kV main lines are to be reioforced by applying the

standardized cross section to have spare transniission capacity for switching operation due

to faults.

Replacement of Old Oil linpregnated Paper lnsulated Cables:
Alot of ofd vil-impregoated paper josulated cables are stil} wsed in the ciiy arva in spite of

considerable oil leakage from cables. A number of joints are installed on most of cablcs,
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and prevent circulation of oil.  This makes cables dry and has caused cable faults as
obscrved sometimes. I new joints are installed, these cavse simitar troubles in the same
principle.  To improve the supply reliability by reducing the same kinds of favlis,
replacement of the oil-impregnated cables with CV (XLPE insulaicd and PVC sheathed}

cables is proposed.

Low vollage distribution facilitics

(i) Overloading of distribution transformers
Almost 50% of 20/04 kV distribution transformers are opersted under overloading
conditions or with nearly 100% load of the rated capacity of the transformer during peak
load fimc at present. Taking into account the rapid idcrease of power demand, it is
urgently required to increase the transformer capacilies by instatling additional trapsformers

ot by teplacement with larger capacity transformets.

(ii) Large voltage drop and Josses in low veltage feeders
‘the long distance and heavily loaded low voltage feeder lines mormally suffer from

remarkably farge vollage drop and arge tosses.  The urgent improvement is required.

(iit) Countermeasure for ilfegal conncction
Replacement of overhead bared conductors by vinyl insulated conductors and installation of
aggregated meter boxes are proposed to reduce non-technical losses due to illegal

connection.

8. Improvement Plan of Distribution System in the Study Area

Bascd on the basic rebabilitation plan, improvement plans for 66 kV, 20 kV and low voltage facilities were

formulated as mcationed below. The defailed lists of sub-projects are shown in Table 8-1 for 66 kV

facililics and in Table 8-2 for 20 kV and low voliage distribution facilities.

{1}  66LkV Facilities

(a)

(b)
(<)
(d)
(e}
()

Consleuction of 23 new 66/20 kV substations planned by PEDEEE as well as construction of
New Frsa) substation in the existing premises '

lucrease of transformer capacity or jostallation of additional fransformer unil

Replacement of 20 kV switchgear cubicles andfor 20 kV circuit breakers

Construction and reinforcemcnt of 66 kV network

{nstallation of static cép&cilnrs

Replacemeut of 66 kV circuit breakers

(2)  20kV Distribution Facilitics

(a)

Construction and reinforcement of 20 kV feeders

14



)
]

o
i

Summary

(b) Instalation of scclion switches with auto-fault detecting devices and terminal switches for
interconnection
()  Replacement of oit-impregnated paper insulated cables by XLPE cables

(¢y  Repairing of the existing facilitics and removal of unnecessary junk equipment and materials

{3) Low Voltage Distribution Facilities
(a)  Instaliation of 20/0.4 kV distribution transformucrs
()  Construction and reinforcement of tow voltage feeders
()  Application of vinyl-insulated conductors and aggregating meter boxes to prevent illegal
connection

(d}  Repairiog of the existing facilities aud removal of unnecessary junk equipment and malerials

9. Economic and Financlal Evaluation of Improvement Plan

(1) Investment Cost and Investment Schedule

The total couslruction cost of the proposed improvement plan estimated using the standard uvait prices
referring to the recent contract prices for the construction of distribution facilitics in Syria was US3 733

miltion as shown in Table 9-1. (The details of covstruction cost is shown in Table 9-2)

Table 8-1  Tota! Investment Cost (unit : USS$ 1,000)
Facilities Foreign Local Tolal
i. 66 kVFacilities 158,274 40,406 198,680
2. 20kV Facilities ) 712426 39,971 112,397
3 20/0.4kV Transformer 63,723 40,835 104,608
4. Lowveltage feedes 4,417 - 18944 60361
o sublasl 335890 140,156 476046
5. Consultancy service 16,500 16,500
6.  Coatingency - Phyvical 16,795 7,008 23,803
- Price 46,833 20,243 67,126
7. Tax and duty 91,900 01,900
Tolal 441,423 292,229 733,652

Investment Schedule of the improvement plans was prepared taking into account the implementation

schedute of the subprojects as shown in Table 9-3.

{2}  Economic and Financlal Analysis
Benefits bmught by the implementation of improvement plans are considered as folows:

(2) lacremeanlal encigy sales
(»  Reduction of technical-losses
{c}  Reduction of non-technical losses

(d)  Reduction of un-served eaergy duc to outage by impmvemeni of supply r.cl.iabi!ilji
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Consideting two cases, e.g. “With Project” where the Project is to be implemented 20d “Without Project”
where the Project is not to be implemented, nct benefit of the project obtained from the difference between
two benelits in both cases was evaluated.  The cnergy unit cost used for cconamic analysis is obtained from
Long Run Average lucremental Costs (LRAIC) which is one of calculation methods of the Long Run
Marginal Costs (LRMC). The encrgy purchase unit cost at TV transmission outlel from PEEGT and sales
unit cost at LV distribution nctwork outlet for consumers estimated using 1LRAIC are US¢ 4.71/kWh and
US ¢ 8.02/kWh respectively.  While, in the financial analysis, encrgy purchase unit price of SP 0.6385/kWh
is used at TIV transmission line outlet based on the determined price between PIEGT and PEDEER in 1997
and the clectricity taniff list which is currently prevailing is applicd for energy sales price for consumers.

‘The weighted average sales unit price of the two distiibution companics in 1997 was SP 0.868/kWh.

Based on the above, the project EIRR was computed at about 26 %.  This indicates that the project has a
sullicicnt economic profitability.  Further, the sensitivity analysis was tested againsl adverse assumplions
associated with project risks for the investment cost, total energy sales amount, energy purchase unit cost and
encrgy sales unit cost.  EIRR in any case was calculated at higher than 20 . ftis therefore found that the

propesed improvement plan has sufficient profitability against any of those adverse conditions.

In the financial analysis, the prescat worth value of net benefit (B) was computed al less than the present
worth value of total cast (C) with the discount rate of @ %.  The reason is thal the energy sales unil prices in
Syria arc at extremely low prices compated with average encrgy sales unil price applied in worldwide. If
the cncrgy sales woit price will be fncreased to SP 1.586/kWh, the present worth value (NPV} of the net
benefit will become to be zero and FIRR will be 9 %

10. Financing Pian

The financiag plan for total investment cost of US$ 733 million required for imsplementation of improvement

plan from 1999 10 2010 was studied, taking into account the followiag,

{I)  The improvement plae includes some on-going sub-projects for which financiag arrangement has
been provided by forcign financing institutions and also -another projects for which financing
arrangement is under negotialion with a forcign financing institution. These projects will be

implemented by the finance from the other international fivancing institutions as scheduled.

(2) Construction of the planned 66 kV facilities includes on-going sub-projecis financed by PEDEEE's
own budget. the proposed firancing plan for the 66 KV facilities excludes financing for these sub-

projects.

3y 66kV transmission lines have traditionally been constructed by PI%DEEE'S own budgel. ‘Bascd on
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understanding that this tradition will remain vnchanged in future, our propased plan excludes

{inancing for this item.

(}) o cxpansion of 20 kV and low voltage lacilitics, PEDEEE has been using owa budget following their
S-year plan. The team’s plan proposes based on understanding that PEDEEE's own fund will te

provided Lo these facilitics in future in similar extent of past financing.

From the above principles, it is considered thal new facitities cortesponding to demand increase will be
constructed by PEDEE's own burdgel. The budget for rehabilitation, reinforcement and introduction of

newly developed techootogies will be included in the scope of the proposed financing plan.

The team’s financinsg plan based on the above policies and criteria is shown in Table 10-1 and summarized

etow.

Table10-2  Summary of Financing Plan {Unit : US$1,000}
Foreiga Portion  Local Portion Total
A Totallavestmenteost o 49dAa3 292209 733652
B Projects under construction or scheduled 1o be implemented
(1) FEight substations in Damascus City 30,435 14,808 45,333
(2) Three substations in Pamascus Rural 11,746 6,458 18,24
{3} Tensubstations in Damascus Roral 35,005 17,587 53,192
{4} Projects under construction by PEDEEER’s own budged 22,891 10,788 33,679
Sebtotat 100677 0 49,731 150,408
C Bajance (Finanee tobe prepared) 340,746 242498 583,244
{1} Projects 1o be impleniented by PEDLEEL’s own budget 156,137 115,954 272,091
{2y Projects lo be funded by International Financing Institutions 184,600 126,544 31,153

The implementation of propesed improvement plan needs the additional financing amount of US§ 311
million cquivalent comprising US$ 1835 million for foreign expenditures and US§ 126 million equivalent for

local cxpenditures.

It is considered thal the rehabilitation project would be {mplemeated through three stages, i.c. (1) urgent sub-
projects to be implemeated by 2002, {2) sub-projects to be implemented in the middle term basis to meet the
power demand in 2005, and (3) sub-projects to be fmplemented in the loog term basis lo meet the power

demand in 2010, Vinascisg amounts for the above three stages will be as follows:

Table 10-3 Fund Required in Each Development Stage
(Unit: 1,000 US$)

1i}1 2002 2003 - 2005 2006 -2010

ltems FiC 1/C FIC e F/C e
| Construction Cost 53,523 23.643 | 32037 12505 | 42316 17,885
2. Consulting Services 2,676 - 1,602 - 2,116 -
3. Contingencies - Physical 2,616 1,182 1,602 630 2,116 892
pice 3303 - 1379 | 6600 5577 | 18585 7.643

JA4 tmpeabwy L -0 D 13W6 - 9288 0 18486
Sub-total 62269 . 30010 | 41881 5057 | 65093 40,866
5 Interest during Construction 5007 . 6981 3,296 4084 7013 9,646
) Total . 67,360 46,801 45,136 29,141 72,107 50,512
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11.  Effect of Development Plan

The following elfects are expected by the implementation of improvenient plan.

{1) Improvement of Power Supply Situation

Fhe situation of power supply Lo consumers will be improved in terms of the quantity of supply, qualily of

supply and reliabitity of supply as mentioned below:

{a) As the distribution facilitics will have a sufficient power supply capacily by the rehabilitation
project, the scheduled power cuts to consumers during peak load time, which had been imposed
in the past frequently, witl disappear.

(1) As the significant improvements in the excessive voltage drop aud fow {requency will raise the
quality of elcctric power, most of consumess will be satisfied with the power supply of high
quatity.

{¢) ‘The {ime duration for un-served encrgy duc to omtages will be shortened remarkably through the
improvement of power supply reliabitity and accordingly the consumiers will receive more

dipendable power supply.

In the past, the relatively Targe power consumers, ¢.g. factorics, ofiice buildings, shops and others, have been
obliged 1o equip expensive dicsel generators andfor un-intertupted power supply facilities to protect them
from frequent power failures. These expensive power supply facilities will become out of necessity by the
significant improvements in quality, quantity and reliability of pawes supply as mentioned above. This will
solve linancial constraints for peoples who intend 1o start cconomic activities, since high initial investment
costs for these facilities can be clininated from their plasning. Accordiogly, this will contribute a lot to

revitalization of the cconomy.

Furibermore, the same cffects are expected in the ordinary domestic customers by the stable power supply of

high quality, which will improve the living staodard of the public.

(2) Effcet of Loss Reduction and Improvement of Voltage Drop in the 20 kV Distribution System

‘Through the construction of 21 nos. of 66/20 V substations, addition of 20/0.4 KV distribution transformess,
construction and reinforcenment of 20 kV and low valtage feeders usiﬁg the standardized conductorsicables -
with large cross section, etc., il is expected to reduce losses and imprave vo‘llage drops rcmark'ably in the 20

kV and low voltage nctwork.

It is concluded for the effect of loss ceduction due 1o the rebabilitation and ihlpros-'enrenl plané on 20%V and

0.4 kV distnbution neiwork as memtiosed bélow.

(a)  Inthe 20 kV nelwork, losses can be reduced to about 60% of the existing level. (lﬁ-y the effects

of construction of acw substations and reinforcement of 20 kV main lincs.)
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() Inthe 0.4 kV distsibution network, losses can be reduced to 40% of the existing. (by the cffects

of installation of additional 20:0.4 kV transformers and reinforcement of 0.4 KV main lines)

(3) Improvement of Supply Reliability

‘N-1’ criteria (single owtage contingency), as one of standards for supply reliability, requires that load can
stifl be supplied in the event of a single outage condition. Loss of network components such as overhead
lines, cables or transformers, possibly coupled with breakets is to be considered.  Under the improvement in
this report, not enly 66/20kV transformers but also 66kV laes, 20 kV main feeders, 20/0.4 kV distribution
t1ansformers, cte. were designed to fulfill the requirement of “N-1 criteria.  Therefore, the supply reliability

of 66kV and 20kV actwork is expected lo be improved.,

As for 20kV network, in casc that section switches with auto-fault detectiog devices are applied 1o the 20 kV
feeder which will be divided into three section by the switches, the un-scrved cacrgy due to fault is possible
10 reduce (o 30 % of the existing sitvation.  The improvement of all the 20 kV feeders in the study area to
the multi-divided and nwlti-connected system is planncd to start from the year 2000 and complete by the year
2010.  Accordingly, the ratio of un-served encrgy to the total energy consumption, which was recorded at

1.68 % in 1997 in the study area, is able to decline 10 0.5 % in 2010,

{4 Environmental Effects

The execution of rchabifitation plans recommended in the teports is expected to contribute to reduction of
power loss in the distribution network, and will finally result in reduction ol power gencration.  Reduction
of gencration at thermal power station will result in reduction of grecahouse gas emission produced by

thermal gencration,

The amount of technical losses in case of “With Project” car be reduced sigoificantly when compared with
“Bascline Case”. Quantity of loss reduction in 2010 will reach to 980 GWh per year.  This loss reduction
in clectric cnergy is considered as same effect with a reduction of 174 MW in peak load, assuming a load
factor of 0.65. kn other words, this loss reduction is regarded as having an effect worlby to climinate one

peaking thermal power station of 200MW gencrating capacity.

The abo»f loss reduction results in the reduction of power geactation by natural gas fired combined cycle
stuce majority of (hermal. power plant in Syrian power system is nalural gas fired combined cycle.
Coanscqueally it reduces the emission of greeshouse gases, i.c. carbon dioxide(CO,), methane(Cil,), carbon
monoxide(CO), nilrogen oxid;:.s(NOx), nilrous oxidc(NiO), elc, brbduccd by natural gas fired combined

cycle power plants,

The reduction of CO, emission will anount to 460 thousand tonnes/ycar and that of NOx will amount to

1,500 tonnes/year in the year 2010 when the improvement project is completed. Fusthermore, the reduction
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of all greeshouse gases emissions are converted into uaits of carbon dioxide equivaleal {tonnes CO2
cquivalent) by means of the global warming potentials. The total weight of reduction in greeohouse gas

emissions in unit of CO-equivaleat witl reach to 520 thovsand tonnes CO2-equivalent per year in the year
2010,

Thus, the exceution of the proposed improvemcent plans will reduce a large amount of greenhouse gas

emissions, and accordingly this will make considerable contribution to the protection of global warming.
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Table 4-2 Power Plants in Syria as of 1998

i . Total Capacity (MW) Commissioning  Year for
Fope Plant UnitNo. = alled Available |0 P Year Retirement
Hydro Thawra i-3 300 210 - 1374 2024
Thawra 4.5 200 140 - 1976 2026
Thawra 67 200 140 1917 2027
Thawra 8 100 70 1978 2028
Baath 1 25 16 - 1987 2032
Baath 23 e » - 18 2088
T N 608 ' '
Steam Qattinehe 35 90 6  HFO 1966 1994
Qatlinche 6 64 SO HFO 1581 2006
Banias 1 170 125 HFO 1982 2008
Banias 2 170 125 HFO 1983 2009
Banias 34 340 340 HFO 1987 2014
Mahardeh 12 300 240 HFO/NG 1986 2011
Mahardeh a4 330 330 HFO/NG 1988 2013
Homs Refinery 12 64 50 HFONG 1988 2013
Homs Refinery 14 48 36 NG 1988 2013
Tishrin Thermal 1 200 180 HFONG 1993 2018
Tishrin Thermal 2 200 180 HFO/NG 1994 2019
Yandar Combined 1-6 600 600 NGO 1995 2020
Aleppo i-5 1,000 1,000 HFONG 1597 2022
L T et T3 ase ame R
Gas furb,  Swedich 134 108 90 NG 1988 2008
Swedih 4-5 70 60 NG 1989 2000
Tayem 13 105 G0 NG 1950 2011
Mahardeh 5 KH | 20 DO 1988 2003
Banias s 30 20 DO 1989 2004
Tishrin Thermal 34 256 200 HFOMNG 1994 2019
Nasrich i-3 3384 300  HFOMNG 1995 2020
Zayzoun 1-3 384 300 HFOMNG 1996 2021
e 5 __l:]d,-,,,,l,’b_s,ﬁ RN LI ee
Grand Total 59 5,818 5,004

{Source: Miaistry of Electricity and PEDEEE)
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Table 4-3 Historical Annuat Energy Consumption (GWh) and Peak Load (MW}
1990 K95 1992 1993 1994 1995 1996 1997 [(9097 (9397 | (1950) (1997
Total HV Level (PEEGT) 225 229 210 230 185 M8 9y 87| 2133 3950 - .
230 kV Level 225 229 210 230 195 226 238 263 225 341 -
__Exp. to Lebanon 230 kV 0 0 i} 0 0 292 613 608 - -
Total MV Level (PEDEEE) 210 919 1,030 1001 1064 ML1G60 1,226 1378 6.11 8.32 . -

66 KV Levet 910 919 1030 001 1064 1,160 1226 137§ 65.11 832 -
Distyibulion Companies B.603 9229 9.523 10,784 2471 14143 15220 16594 984 1138 100 100
South Region 3378 3577 3639 3764 4446 5113 5615 5969] 847 1223 3927 3597

Damascus Gov. 1641 1739 1780 1889 2,101 2292 2477 2519 6.3} 746] 1907 1518
Damascus Rural Gov. 1250 1356 1,398 1424 1836 2247 2482 2734 1133 177t 1499 1648
Duiraa Gov. 307 330 323 321 368 432 476 519 119 1236 357 313
Swedia Gov. 1oy 105 103 B4 120 138 154 168] 754 1274 117 101
. QuoayimGove. | 3% 3 3 2 21 A 2 2 - -] 04 017
Ceniral Region LI23 L176  1.215 1415 1669 1,850 1924 21121 944 1053 1305 1273
Homs Gow. 592 626 652 690  BR® 975 1096 L,156] 1003 1377 688 697
o AamaGev. L3 550 563 725 780 875 828 958 876 7.16] 611 576
West Coast Regicn 816 877 929 179 1346 1485 1638 1831 1224 1163 949 1103
Tartous Gov. 289 300 2 515 §76 612 604 02| 1352 BOS| 335 423
C o lawkaGov, | 527 577 635 664 770 873 1033 1,129 1150 14191 613 6380
North Region 2186 2383 2441 2818 3310 3759 4044 4470 1076 1223] 2541 2694
1dleb Gov. 392 411 430 416 S04 S81 632 758|990 16.22] 455 457
__AeppoGovernorate, 1 B793 1973 2011 2402 2806 3478 3410 3714 1091 1343 2085 2236
Last Region LID0 1215 1,299 1608 1,500 1,936 2009 2202] 104%  830| 1279 1333
Ragqa Gov. 353 170 90 390 422 484 488 S17| 1075 7.30) 294 302
Der Al Zor Gov. 432 S09  S60 529 665 7SR 77 853| 1021 1269 502 5.4
Hassakeh Gov. 415 435 449 680 613 699 750 842| 1064 5.04f 482 507
Tota) Apnual Copsumpticn 9,738 10377 10763 12.015 13,730 15821 17367 (8843 989 1t.91} - -
Peak Load in the Whole Country
1919 2,032 2254 2225 2474 2847 2944 3259 786 10.01| - .

{MW)

{Source: Annual Statistics Report -1995 of Ministry of Electricity and updaled by PEDEEL)



Table 4-5 Energy Sales Records from 1988 to 1897

Whaole Syila R e (heergy in MWh)
Growih
1558 1959 195D 1991 1992 1993 1994 1995 1995 1997 9347
Net Fnergy Ready to FEDEEE o 14,142,000 15,300,306 16616000
Motive Erergy Sale :
65 LV 910000 919.000 LO30.000 1,001,000 1,064000 1,160.552 1226806 1.291.6%
0LV 842000 393000 862000 $16,000 928,000 10045613 1002285 L 43 4LS
2004 LV 1,272,060 1257000 1359,000 1,i41000 1.341.000 {1.703500 1,773.297 2231939
04 kv 94.000 93,000 112,000 90000 150000 178,591 244856 241419
Tolal for pwilive eoeigy 0 0 3115000 3192000 3373000 3048000 3.483.000 4.032.286 1.247.275 4317.1%% 1212
Strest Lighting 107,000 95,000 90,000 90000 313000 169936  217.271  245.202 28.48
Donx stic 3533000 3676000 3651000 3,433.000 4,166,000 4,701,183 5450021 $§.633.380 13.18
Commercial 103,000 145000 111000 333000 SC4000 621304 8C3BH) 915958 2196
Public Office 192,000 154000 165000 150000 213000 226,385 215839 231,548 11.46
PEDEEE Office 11,000 18.000 33,000 16,000 42,000 23,139 32478 43,525 197
Rehipion Olfice 41,000 S0000 54,000 $1,000 73,000 85,200 125318 184612 11.90
Tolak [or Liphting Feergy 0 0 3,988,000 4138000 4105000 4,133000 5,113,000 53828,190 6845320 7.259.25¢ 1509
Totah Sale ] {0 7,106,000 7.330,000 7.478.000 2,186,000 8,526,000 9880,476 11.093,09% 12.076.41% 1385
Distribation | oss 4.263,524 4.207.267 4512585
Percentapt 30.14 21.50 2132
Grownth Rate Average
Commerccial 40.78 -23.43 24953 29.90 237 930 13.94 2413
Industry 23 5.67 -0.64 14.21 16.39 4.51 13.42 1221
Damascus _(Foergy in MWhH)
Growta
1958 1989 1990 1991 1992 1993 1994 1995 1996 1997 9397
Net Foerpy ready 1o [Jamascus 1652940 1,749,760 1,733,230 1858870 2,100,530 2292394 2476531 2519425 7.47
Motive Energy Sale
66 KV 25379 17,077 15,962 13,835 13,543 12,453 15,389
20KV 53307 78I 62,410 50,685 47824 65,717 67,566 52,536 55,441 60,964
2004 LV 14850 L6706 164503 252858 235526 179448 173002 249,662 236,179 244,093
04KV 19,565 24704 26613 28320  26.240
Todal for motive £0¢1gV 198,161 167930 226911 32392} 300427 280852 279047 342354 248398 346,686 5.41
Street Lizhting 21,350 ELY.E1 15623 1635 1.80% 1074 1493 2,476 2,651 1807 w.a
Deotme tic 770062 864,445 912455 969394 S1409% 672385 802336 859428 1052612 995210 10.30
Commercial 119677 170413 197648 265646 332145 29.07
Public Office 98,772 20,764 13986 26919 19.75¢ 35,450 35,439 63,566 ELEIEE] 34239 -0.87
PEDEEE Office 1640 2082 1324 4,241 17,022 1,501 18,431 2,232 6,643 22315 96.36
Religion Office 8248 10953 B.610 14.968 9,279 9705 9,034 12,428 35360 71346 63.93
Total for Lighting Encray 901,072 1001852 1021998 1017157 551,968 839,792 1057.146 LI49.078 1410946 1459562 14,82
Tolal Sale 1.099.223 LI59.992 1245011 1346079 1162395 L120643 1,336,493 1491432 1,759,344 1,806,248 1267
Distabutioa Loss 404030 373680 561,890 768240 764040 BOOSS2 181 113N
Pass in S 24.44 21.73 3250 40.67 36.37 3494 2896 28.31
10ad Shedding 45828 40,000 100,354 2,174,760 2,136,730
Growih Rate Average
Industcy -5.16 2014 3395 -3.66 -6.52 -0.54 22.56 1.77 -0.49 582
Commetciat 42.39 1598 34.40 2503 29.45
Rura! Damascus (Encigy in MWD)
: Growth
1983 1989 1990 1991 1992 1933 1994 1995 1996 1997 9397
Ned Encrgy ready to Damascus Runk 1345390 1407650 1432430 1423980 1836320 2,216,628 2.482.200 273,110 12.71
Motive Eenrgy Sale . ) .
66 kV 994600 104,400 130,100 125044 120,228 130318 134305 137855 145555 153,783
20kV 713,900 81300 100359 105,706 126951 92,742 107,153 128,348 103581 . 105251
W04%V 244000 251,500 231,242 240.34) 278328 109721 246,253 419,652 415636 672,882
0.4 XV o 0 5471 5000 TS 6,218 3.409 10,922 12668 13,956
Total for mative energy 421,500 437,200 467672 375991 532,625 319569 496,120  696.717 677438 950872 %.38
Street Lighting 7,100 7,700 6467 12,480 7.186 39718 14,136 §7.537 850 28834 56.26
Domestic 372000 287,500 424,109 481326 401,521 382798 477684 567557 IS 756533 18.57
Commezcial ) e 37,455 45,155 74326 77,509 86,129 23.14
Public Office 9.240 2.010 171 7320 5844 3,774 4925 4.764 6,264 9972 27.50
PEDEEE Office T+ 1) 4,600 1078 99% 1,549 1,157 LM4 T 1699 3501 | 214 -34.42
Religion Office 3300 3.100 4.050 3360 4228 31952 4303 LX-2X LEYL 7.984 19.22
Total for Lighting Energy 392,440 404910 453015 505484 430728 432910 547,531 669710 Bu6.338 889,714 19.73
Total Sale 813940  B42110  D20687 981425 953353 7133519 LOM3657 1366487 1.563.776 1840388 2424
Pisinbution Leoss 219500 354.200 424,690 425580 475080 649,730 192,660 850,141 913,424 893512
Laoss in % © 31.57 30.25 3317 45.63 4317 38.35 316.80 32.68
1.0ad Shedding 4] 42303 §95.000 172,350 55129 .
Giowth Kate C Averige
tndustry amn 6.97 1.78 31190 <3523 46.06 40.45 -2.78 4036 302
Commerciat : 20.56 64.60 4.28 11.12 25.14

Souroe : PEDEEE tFigures in red were received from Mr. Mustafu, Deputy Daredaor of Departanent of Planning and Statistics, PEDELE)



Table 4-6 Taritls by Consumer Type

Volisge | Consumer | Phase | | caChee o Bimenlly g, seriwm)
" (SPper 2 months) - Coasumption (kWh) |
JESTTS 20 RO N TN N - S AN S -1 1. N
WKkVlevel | 13 s b -1 0500196
2004kV | Agricaltwraluse | 3 75 - 0.80(1.74)
Industrial use 3 75 - 1.20(2.61)
e\ Commercialuse ) 3 1 75 L - 125272
04%V ! Industrial use 3 150 . 1.40(304)
' 1 50 . 1.40(3.04)
Commercialuse | 3 150 - . 150(3.26)
1 50 . 1.50(3.26)
Government 3 150 - 0.75(1.63)
1 50 - 0.75(1.63)
Street lighting ;3 100 - 0.75 (1.63)
P 50 - 0.75 (1.63)
| Domestic P 100 £ - 100 0.25 (0.54)
Poa 100 101 - 200 0.35 (0.76)
Poa 100 L 201-400 | 0.50(109)
i 3 100 i 401 - 600 D075 (1.63)
L2 100 | Above60l | 1.50(326)
T 50 1-100 0.25 (0.54)
_ I 50 101 - 200 0.35(0.76)
I 1 50 201 - 400 0.50(1.09)
; b 50 401600 0.75(1.63)
i 50 L Above 601 1.50(3.26)

| Religious bidg. Free
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Table 5-5 Historical Trend of Peak Load by Subslation

IMVA)
i Total i .
{i Veliage - |1g Capacity| Capacity | 1995 | 1996 E 1997 ; 1998
&V 1 mvay | pava) 1 - !
Damascus ' i ;
1. Mazzrha 66/20 3x20 60 64l 66! 56 10
2. Amaween 66/20 3x20 60 45 40, 50 52
3. Marzhe 66/20 ax20 0 40 41 39L 49
4. Midan-1 66120 Ix2p 60 51 52 32 62
S. Midan-2 66/20 1x30 20 26 21 18 3
6. Al Ashmar 66/20 2x20 40 53 56 38 55
7. Frsal 66,20 2x 20 40 51 1% 35 48
8. Pab Sharki 66/20 Ax20 60 7 704 L] 54
9. Qasr Al Shab 66/20 2x20 40 3 4
10. Qaboon-1 230220 3x40 120 80 86 92
11. Qaboon-2 6620 1x30 30 21 21 21 28
12. Al Hajer Al Aswad 66120 1x30 30 2 19 21 24
13. Al Jamha 6620 2x20 40 13 10 14 19
14. Thawra 66/20 3x30 20 27 36 45 48
15. Dawar Al Matar 66120 2x20 40 18 32
16. Dummer 66/20 Zx20 40 26 25 27 At
Total for Damascus 830 510 576 584 696
Damascus Rural !
1. Duma 66/20 1x3041x20 50 40 40 41 46
2. Adra-1 66/20 2x2041x10 50 17 17 17 26
3, Adra-2 H6120 1x20 20 14 14 13 13
4. Kotaifa 66,20 1x 10 10 14 10 8 1 {t]
S. Nabek 66/20 2x20 40 27 26 28 32
6. Al Hameh 6620 2x20 40 35 - 33 38 40
7. Sydanaya 66/20 2x20 40 14 i4 15 24
8. Zabadan; 66720 2x20 40 23 29 k3! 33
9. Fursan 66720 1x30+1x20 50 40 40 41 50
10. Al Matar 66/20 2x5+1x20 30 26 23 23 26
11. Izaa 66/20 2x20 40 14 16 24 27
12. Moatamrat Palace 66/20 2x 10 20 5 2 2 2
13. Adra Cement 6620 Ix20 60 24 24 24 24
14, Kisweh 6620 2x20 40 23 27 26 13
15. Al Maarad 66120 2x20 40 18 20 33 45
16. Dimas 66/20 1x20 20 16 4 5 13
17. Nasrich 230720 1x40 40 10 15 14
18. Kudseia 66420 1x10 10 2 5
19. Erbeen 66/20 2x20 40 i3
20, Midan-2 66/20 1x20+1x30 60 S0 40 61 58
21. Qaboon-2 . 6620 1x20 20 21 20 21 19
22. Al Hajer Al Aswad 66/20 ix30 30 19 19 23
23. Al Faihaa 66/21) 2x20 40 12 16 19 20
24, Qunayira ‘ ' . 8
i Tola! for Damascus Rural ©830] 4270 444  506) 625
Total for Damascus and Damascus Rural 1,660 9370 10200 1,090 17321

(Source ; Depariment of planning and statistics, PEDEEE)
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Table 8-1{1} Subprojects up to year 2002 : 66 kV Facilities {1/3)
Subprojects for Augmentation and Extension Financing Commissioning
_ . Source Year

1. Construction of New Substation
n Construetion of 66/20 kV Kafersuseh Substation

a) Kafersusch(2x30 MVA) PEDEER 2000

b} Kafersuseh-Al Jamhaa UG tine(1 ect. 2.2 km) PEDEEE 2000

<) Ersal-Midan | UG line from Al Jamhaa(l cct. 0.5 ki) PEDEECE 2000

d) Ersal-Midan 1 UG line from Kafersvsch{l cct. 0.5 knt) PEDEEE 2000

) Al Jamhaa (two 66 kV UG line bays} PEDEEE 2000
) Canstruction of 66/20 KV Harash Substation

a) Harash{2x30MVA) PEDEEE 2000

b) pi-connection for Mazzrha-Amaween UG ling{2 oct. 0.5 km) PEDEEE 2000
(&)] Construction of 66/20 kV Khan Al Shih Substation

a} Khan Al Shin {1x20MVA) PEDEEE 2000

b) Kisweh -Khan Al Shih 66 kV OH line (1 cct.18 km) PEDEER 2000

¢) Kisweh{ one 66 kV OH linc bay) PEDEEE 2000
) Construction of 66 kV Barzeh substation

a) Barzeh (2x30MVA) DB 2001

b) pi-conection of Qaboon H-Mazzrha UG ling(2x0.5 kum) PEDEEE 2001
5) Construction of 66 kV Qsoor substation

a) Qsoor (2x30MVA) 1B 2001

b) pi-conection of Qaboon H-Mazzrha UG line(2x0.5 km) PEDELE 2001
(6) Construction of 66 kV Ibn Al Nafis substation

a) fon Al Nafis (2x30MVA) DB 2001

b} pi-conection of Qaboon 11-Mazzrha UG ling(2x0.5 km) PEDEEE 2001
(7} Construction of 66 KV Zablatani substation

a) Zablatani (2x30MVA) DB 2001

b) pi-connection of Bab Sharki-Dawar A1 Matar UG line (2x1.3 km) PEDEER 2001
(8) Construction of 66 kV Jalaa substation

a) Jalaa (2x30MVA) DB 2001

b) pi-connection of Al Jamhaa-Fursan OH tine (210.5 km) PEDEEE 2001
{9) Construction of 66 kV Hash Blas substation

a) Hosh Blas (2«30MVA) IDB 2001

b) pi-connzction of Midan 1-Kisweh OH line (2x0.5 km) PEDEEE 2001
(10) Consiruction of 66 kV Shekh Hassan substation

a) Shekh Hassan (2x30MVA) IDB 2001

b) Shekh Hassan-Dawar Al Matar 66 kV UG line {1 cct. 1.6 km) PEDEEE 2001

) Dawar Al Matar {one 66 XV UG line bay for Shekh Hassan) DB 2001
{11y  Construction of 66 kV ‘Iaramana suhstation

a) Jaramana (2x30MVA) BB 2001

b) Jaramana-Bab Sharki 66 kV OH line (1 cct. 2.0 km) PEDEEE 2001

c} Bab Sharki (ore 66 kV OH line bay for Jarmana) IDB 2001

d) Jaramana-lzaa 66 k¥ OH line (1 cct. 20 km) PEDEEE 2001

€) Izaa {one 66 kV OH line bay for Jaramana) 10B 2001
(32) Constructioﬁ of 66 k‘é New Ersal substation

a) Ersal (3x40MVA) 2002
(13}  Construction of 66 kY Al Feigha substation

a) Al Feigha (2x20MVA) 2002

b} pi-connection of Al Hameh- Dimas OH line (2x0.§ k) PEDEEE 2002
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Table 8-1{1) Subprojects up ko year 2002 : 66 kV Facilities (2/3)
, . . . Financing Comenissionin
Subprojects fpr Augmentation an;l Extension Source Vear 9
1. Increase of Transformer Capacity
Midan H 8010 1Z0MVA {1x20+2x30 to 4x30) FEDEEER 2000
Ersal 4010 60 MVA (2420 t0 2x30) PEDEEE 2000
Fursan 6010 90 MVA (2x30 to 3x30) PEDEEE 2000
Al maarad 401090 MVA (2x20 to 3x30) PEDELEE 2000
Mazzrha 6010 70 MVA (3520 to 2x20+ 1x30) 2002
Al Ashmar 40 10 30 MVA (2x20 to 2x40) 20072
Qaboon Il 5010 60 MVA (1x30+1x20 1o 2x30) 2002
Dumner 40 10 60 MVA (2x20 to 3x20) 2002
Duma 50 ta 90 MVA (1x30+1x20 to 3x30) 2002
Adra 1} 20 1o 60 MVA (1x20 10 3x20) 2002
Kotaifa 1010 20 MVA (1x1010 1x20} 2002
Nabek 4010 70 MVA (252010 2x20+1x30) 2002
Al Hameh 4010 90 MVA {2x20to 3x30) 2002
Zabadani 40 to 60 MVA (2x20 10 2x30) 2002
Kisweh 4010 70 MVA (2x20 to +2x20+1x30) 2002
Dimas 2010 40 MVA (1x2010 2x20) 2002
Kudseia 1010 40 MVA {(1x10 to 2x20) 2002
Erbeen 4010 60 MVA (2x20 to 3x20) 2002
Dawar A! Matar 40 10 60 MVA(2x20 1o 3x20) 2002
Adral 5010 80 MVA(2x20+1x10 to 1x2042x30) 2002
Al Matar 3010 60 MVA(2x5+1x20 10 2x541x20+1x30) 2002
Tzaz 4010 60 MVA(2x20 to 3x20) 2002
Al Fathaa 40 to 60 MV A(2x20 to 3x20) 2002
Khan Al Shih 20 to 40 MVA{1x20 to 2x20) 2002
Al Maarad 60 to 120 MVA(2x30 to 3x40) 2002
A, Replacement of 20 KV Switchgear
{1 Replacement of 20 KV Circuit Breaker
(2) Midan} 28 nos. of 20KV CB PEDEEE 2000
(b} Ersal 35 nos. of 20KV CB PEDEEE 2000
(c) Qaboon 1 10 nos. of 20kV CB PEDEEE 2000
{d) Midan H 47005, of 20V CB 2002
(e) Duma 16 nos. of 20XV CB 2002
() Adra 8 nos. of 20kV CB 2002
(2) Adra il 11 nos. of 20KV CB 2002
2) Replacement of Complete set of 20 kV Switchgear
{a) Ashmar Complete 20 XV switchgear PEDEEE 2000
{b) Thawra Complete 20 kV switchgear PEDEEE 2000
4. Relnforcement of 66 kY Network
1)) 66 XV connection to 230/66 kV Zahera substation
(a} Shekh Hassan-Zeherar 66 &V UG tine (1 cci. 1.7 km 630sqmm) PEDEEE 2001
() Zahera - Al Ashmar 66 kV UG line (kect.3.0 km) PEDEEE 2001}
{c} Al Ashmar(one 66 kV UG line bay for Zahera) PEDEEE 200t
{d) Connection of Midan I11-Dawe! A) Matar UG tine {Midan 1i side only, 0.5 km) PEDEEE 2001
{e) Zahera -Dawar Al Maiar 66 kV UG line (lcct,, 630sqmm, 2.5 km) PEDEEE 2001
(f) Zzhera -Bab Sharki 66 kV UG line (1cct.3.8 km 630sqmm) PEDEEE 2001
(g) Zahera -Al Hajar Al Aswad 66 k¥ OH line (1cct. 3.6 km) PEDEEE . 2001
(h) Bab Sharki{one 66 kV UG line bay for Zahera) . PEDEEE 2001
{i) Al Hajar A) Aswad (ons 66 kV OH line bay for Zahera) PEDEEE 2001
5. Instatlation of Static Capacitors ) . _
{1) Under installation PEDEEE 1999
(3) BabSharki  {3x 5MVar) PEDEEE 1999
(b} Ersal {2 x 5MVar) PEDEEE 1999
(¢} Mazzrha (3 x SMVar} PEDLEE 1999
(d) Ashmor (2 x 5 MVar) PEDEEE 1959




Table 8-1{1) Subprojects up 1o year 2002 : 66 kV Facililies (3/3)

Subprojects for Augmentation and Extension

. Source Year
{e) Thawra (2 x 10 MVar) PEDELE 1999
(D) Midanl {3 x 5 MVar) PEDIEE 1999
() Al Hajer (2 x 10 MVar) PEDEEE 1599
(h) Duma (1 x5 +1x 10 MVar) PEDEEE 1959
(i) Al Nahek (2 x 5 MVar) . PEDEEE 1999
(i) Midan 11 {2 x 10 +1x5 MVar) PEDELE 1999
(k) Maarad {2 x 10MVar) PEDEEE 1999
{2) New Installation
{a) Sydanaya (3x5MVar) 2002
() Al Faihaa (2x10MVar} 2002
{c) Qaboon [ {3 x 18 MVar} 2002
6. Replacement of 66 kY circuil breakers
(1) Mazzsha 9 nos. of 66 kV CB 20062
{2) Amaween 9 nos. of 66 kV CB 2002
{3) Midan 1 6 nos. of 660 kY CB 2002
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Table 8-1(2) Subprojects up to year 2005 : €6 kV Facilities (1/2)
Subprojects for Augmentation and Extension Fggﬁggg Comr;u:::omng
1. Construetion of New Substation
1)) Consteuction of 66 KV Jededat Artouz substation
a) Jededat Artouz (2x30OMVA) Saedi or Abu Dhabi® 2003
b Sededat Artouz-Fursan 66 kV Ol Ting (1 cct. 7.5 km) PEDRECE 2003
¢} Fursan (one 66 kV OH line bay for Jededat Artouz) Saudi or Abu Dhabi* 2003
{2) Construction of 66 kV Bludan substation
a) Bludan (2x30MVA) Saudi or Aby Dhabi* 2003
b) Bludan-Zabadani 66 kV OHlline (1 ¢ct. 6.5 kin) PEDEEE 2003
¢} Zabadaai (one 66 kV OH line bay for Bludan) Saudi or Abu Dhabi* 2003
(3) Construction of 66 kV Yalda substation _
a) Yalda (2x30MVA) Saudi or Abu Dhabi* 2003
¢) pi-connection of Al Hajar Al Aswad-Bab Shacki OH line(2x 1.0 km) PEDEEE 2003
2, Increase of Transformer Capacily .
(1) Amaween 60 to 80 MVA(3x20 to 1x20+2x30) 2005
(2} Al Hajer Al Aswad 60 to 90 MVA (2x30 to 3x30) 2005
(3) Dummer 60 to 90 MVA (3x20 1o 3x30) 2005
{4) Kafersuseh 60 o 100 MVA{2x30 (0 2x350) 20035
(5) Harash 60 to 100 MVA(2x30 to 2x50) 2005
{6) Sydanaya 40 to 60MVA (2x20 to 3x20) 2005
(7) Erbeen 60 to B0 MVA{3x20 to 1x2042x30} 2005
(8) Zabltani 60 10 100 MVA{2x30 ta 2x50) 2005
(9) Kotaifa 20 to 40 MVA(1x20 10 2x20) 2008
{10} Adra ] 80 to 110 MVA(1x20+2x30 to 1x2043x30) 2005
3. Replacement of 20 KV Switchgear
{1) Replacement of 20 kY Circuit Breakers
{a) Qaboon } 52 nos. of 20kV CB 2005
(b) Mazzhe 10 nos. of 20kV CB 2005
(c) Amaween 25 nos. of 20kV CB 2005
{d) Kotaife 12 nos. of 20KV CB 2005
{¢) Qaboon 1 18 nos. of 20XV CB 2005
2) Replacentenl of Complete sel of 20 kY Switchgear
(a) Mazzrha Comgpleic 20 kV switchgears 2005
{b) Bab Sharki Complete 20 kV switchgears 2003
(c} Nabek Complete 20 kV switchgears 2005
{d) Al Hameh Complete 20 kV switchgears 2005
{e) Al Matar Complete 20 kV switchgears 2005
4. Reinforcement of 66 kV Network
(1 Upgrading of existing cables .
{a) Midan 1[-AS Hajar Al Aswad UG line {1 cct.6d0sqgmm,2.8 km) PEDEEE 2005
(2) Construction of new 66 kV UG line ‘
{a) Mazarha-Frsal (1 ccl.3 km 630sgmm) PEDEEE 2005
(b} Mazzrha (one 66 kV UG line bay) PEDEEE 2005
(c) Ersal {one 66 kV UG line bay) PEDEEE 2003
()] Construction of 66 kV 2nd OH line e
(a) Kotaifa-Sydanaya (23.8 k) PEDEEE 2005
(b) Kotaifa-Adra 11 (19.2 km) PEDEEE 2005
{c) Adra 1-Adra 13 (2.3 km) PEDEEE 2005
(dy Qabeon H-Duma (10.6 km) FEDEEE 2005
() Kotaifa (two 66 kV O line bay) PEDEEE 2005
() Sydanaya (one 66 KV OH line bay) PEDEEE 2005




Table 8-1(2) Subprojects up to year 2005 : 66 kV Facilities (212)
Subprojects tor Augmentation and Exiension Financing Commissioning
Source Year
{2) Arda I (one 66 kV OH line bay) PLEDEEE 2005
{h) Arda I {two 66 k¥ OH line bays) PEDELE 2005
{i) Qaboon N (ane 66 KV OH line bay) PEDEEE 2005
{3) Duma {one 66 kV OH line bay) PEDEEE 2005
B Construction of new 66 kV Oll line
(2) Kisweh-Al Maarad (lec, 24 kny) PEDEEE 2005
(b) Kisweh (one 66 kV O line bay) PI:DEEE 2005
{c) Maarad (one 66 kV OH line bay) PEDEEE 2005
5. Installation of Static Capacitors
{a} Bummar 2x5 Mvar 2005
{b} Dimas 2x5 Mvar 2005
(c) Fursan 2x10 Mvar 2065
{d} Kisweh 2x5 Mvar 2005
(e} Adra 2x5 Mvar 2005
{f} Erbeen 2x5 Mvar 2005
(g} Al Matar 2x5 Mvar 2005
(h) Zabadani 2x5 Mvar 2005
(i) Al Harch 2x5 Mvar 2005
(J)) Amaween 3x5 Mvar 2005
(k) Al Jamhaa 2x35 Mvar 2005
(1) Mazzhe xS Mvar 2005
(m) Dawar Al Matar  2x5 Mvar 2005
{n} Adra Il 2x5 Myar 2005
{o) Qaboon I 2x5 Mvar 2005
6. Replacement of 66 KV circuil breakers
(1) Mazzhe Snos. of 66 KV CB 2005
{2) Qaboon II 13 nos. of 66 kV CR 2005
{3) Al Hajar Al Aswed 6 nos. of 66 KV CB 2005
{4} Fursan 6 nos. of 66 KV CB 2005

Note: * undes discussion
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Table 8-1{3) Subprojects up to year 2010 : 66 kV Facitities (1/2)
Subprojects for Augmentation and Extension Financing  Commissioning
Source Year
1. Construction of New Substatlon
(1) Construction of 66720 kY Al Tal substation
a) Al Tal (2x30MVA) EU* 2006
b} Al Tal-Al Faihaa 66 kV Ol line (1 ¢ct. 5.5 km) PEDLEE 2006
¢} Al Faihaa (1x66 kV OH line bay) EU* 2006
d) pi-connection of Sydanaya-Al Fathaa (2x0.5 km) PEDEEE 2006
{2 Construction of 66720 XV Yabrovd substation
a) Yabroud (2x30MVA '} EU* 2006
b) double pi-connection of Nabek-Kotaifa (4x0.3 km) PEDEEE 2006
(3) Coanstruction of 6620 kV Harasta substation
a) Harasta (2x30MVA) EU* 2006
b) Harasta-Frbeea 66 kV Ol bine (1 ¢t 3.5 km) PEDEEE 2006
<) Erbeen (1x66 kV OH line bay) EU? 2006
d) Harasia-Al Faihaa 66 kV OH line (2cct. 6 kny) PEDEEE 2006
¢) Al Faihaa (2x66 kV Ol line bay) EU* 2006
{4) Canstruction of 66/20 kV Nashabieh substation
a) Nashabieh (2x30MVA) EiI* 2006
b) pi-connzction of Izaa-Jaramana (2x0.3 km) PEDEEE 2006
(3 Construction of 66/20 kV Meleha substation
a) Meleha (2x30MVA) EU 2006
b) pi-connection of Izaa-Jaramana (2x0.5 km) FEDEEE 2006
() Construction of 66/20 kV Kudseia I substation
a) Kudseia § (2x30MVA) Lu* 2006
{" Construction of 66/20 %V Kudseia-2 substation
a) Kudseia-2 (2x30MVA) EU* 2006
b) Kudseia 2-Kudseia 1 66 kV OH line (1 cct. 2.0 k) PEDEEE 2006
c)Kudseia 1 (1x66 k¥ OH line bay) By 2006
d) Kudseia 2-Dimas 66 kV OH hine (1 cct. 11 km) PEDEEE 2006
¢) Dimas (1x66 kV OH dine bay) EyU* 2006
(3) Construction of 66/20 kV Darea substation
a) Darea (2x30MVA) EU* 2006
b) Darea-Midan [ 66 kV Ot tine (1 cct. 7 km) PEDEEE 2006
c)Midan 11 (1x66 kV OH line bay) EU* 2006
d) Darea-Fursan 66 k¥ Ol line (1 cct. 4 km) PEDEEE 2006
¢) Fursan (1x66 kV OH line bay) EU* 2006
2. Increase of Transformer Capacity o
{1) Mazziha 70 to 30 MVA{2x20+1x30 to 3x30) 2007
{2) Amaween 80 to 120 MVA(1x2042x30 to 3x40) 2007
(3) Mazzhe 60 to 80 MVA(3x20 to 1x20+2x30) 2007
{4) Midan [ 60 1o 80 MVA(3x20 1o 1x20+2x30) 2007
{5) Al Ashmar 80 to 100 MVA(2x40 to 2x40+1x20) 2007
(6) Thawra 90 1o 120 MVA(330 to 3x4l) 2007
(7y Dawar Al Matar 60 10 80 MYA(3x20 10 §x20+2x30) 2007
{8) Qsoor 60 to §00 MVA (2x30 10 2x50) 2007
(9) Hosh Blas 60 to 90 MVA(2x30 to 2x40) © 2007
(10} Zabadani 60 to 90 MYA{2x30 to 3x30) 2007
{11) Khan Al Shih 40 to 60 MY A{2x20 to 3x20) 2007
(12) Al jamha 40 10 60 MVA(2x20 10 2x30) 2007
(13) New Frsal 120 to 160 MVA(3x40 to 4x40} 2007
(14) Al Matar 60 10 70 MVA(2xS+1x20+1x30 to 2x542x30}) 2007
{15) Kisweh F0 10 90 MVA[2x204+1x30 10 3x30) 2009
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Table 8-1{3) Subprojects up lo year 2010 : 66 kV Facilities (2/2)
o . . Financing Commissionin
Subprojects for Augmentation and Extension o Source . _u‘{g_a_r___g_
(16) Erbeen 8010 98 MVA(1x20:2x30 10 3x30) 2009
(17) tlarasta 60 10 90 MVA(2x30 10 3x30) 2009
(18) Duma 90 to 120 MVA({3x30 1o 3x40} 2010
{19 Al Hameh 90 1o 120 MVA(3x30 to 3x40} 2010
3. Replacement of 20 KV Swilchgear
) Replacement of Complete set of 20 KV Switchgear
{2) Al Hajer A} Aswad  Complete 20 kV swiichgears 2040
(b) Al Jamha Compleie 20 kV switchgeais 2010
() Duommer Complete 20 kV switchgears 2010
(d) Sydanaya Complete 20 kV swilchgears 2010
(€) Zabadani Complete 20 kV switchgears 2010
(f) Fuisan Complete 20 kV switchgears 2010
{g) lzaa Complete 20 kW switchgears 2010
(h) Kisweh Complete 20 kV switchgears 2010
{i) A Maarad Complete 20 kY switchgears 2010
{j) Al Faihaa Complete 20 kV switchgears 2010
4. Reinforcement of 66 kV Network
(1) Upgrading the exisling cables
{a) Mazzrha-Thawea UG tine (1 cct. 630:qmm, 3 k) PEDEEE 2006
{2) Construction of 2ad Ol line
(2) Kotaifa-Nabek OH line (34.8 km) PEDELEE 2006
{b) Kotaifa(1x66 kV OH line bay) PEDEEE 2006
{c) Nabek (1x66 kV OH line bay) PEDEEE 2006
{d) Dimas-Switching Station OH line ( 10 km) FLEDEEE 2008
(e} Dimas{1x66 kV OH line bay) PEDEEE 2008
(f) Switching Station(1x66 kV OH line bay) PEDEEE 2008
(&)] 66 kV connection to 230/66 kV Saicdeh Zinab substation
(a) Saiedeh Zinab-Yalda 66 kV OH fine {1 cct. 2.5 km) PEDEEE 2008
(b} Yalda (1x66 kV OH line bay) PEDEEE 2008
(<) pi-connection of Al Maarad-Kisweh (2x1.5 km) PEDEEE 2008
(d) Saiedch Zinab - Al Maarad OH line (2nd cct, 4 km) PEDEEE 2008
(e) Al Maarad {1 x 66 kV OH lin¢ bay) PEDEEE 2008
{4) 66XV connection to 230/66 kV Baramekha substaticn
(a) pi-connectien of Al Jamhaa-Ersal UG line(2x0.5 km) PEDEEE 2008
(b) pi-connection of Al Yamhaa-Kafersuseh UG line(2x0.6 km) PEDEEE 2008
{<) Baramekha-Ersal UG line(] cct.6 km) PEDEEE 2008
(d) Baramekha-Midan TUG line(l ¢¢t.2.5 km) PEDEEE 2008
{¢) Ersal {1x66 kV UG line bay) PEDEEE 2008
(N Midan I (1x66 kV UG lire bay) PEDEEE 2008
§. Installation of Static Capacitors
(1} Koiaifa 2xS Mvar 2008
{2) Izaa 245 Mvar 2008
{3) Adra2 © o 2x5 Mvar 2008
{4) Qaboon 2 - 2510 Mvar 2008
- {5) Kisweh 2x5 Mvar 2008
" (6} Zabadani Ix5 Mvar 2008
(7) Mazerha _ Ix5 Mvar 2008
(8) Ersal 2xS Mvar 2008
(9) Al Maarad Ix10 Mvar (2x10 to 3x 10Mvar} 2008
6. Replacement of 66 kV Circuit Breakers ,
(1) Adra i 9 nos. of 66 kY CB 2010
(2) Al Hameh 2 nos. of 66 KV CB 2010

Note: ¥ under negotiation
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Tablo 8-2(1) Subprojects up lo year 2002 : 20 KV and Low Voltaga Facilities (112

Financing Commissloning]

'ty Source _Year

Subprojects for Augmentation and Extension

1. Improvement of 20 kV Facilities
A, Reinforcement and Construction and Replacement of 20 kV Feeders
(1) For Bamascus City Distribution Company

(3) Reinforcement of 20 XV underground lines  CI83AL, 1CCT 164 km 2002
{b) Construction of 20 kV underground lines CI85AL, 1CCT 60 km 2002
(¢) Construction of service connection
by 20 kV underground lines CI85AL, 1CCT 4 km 2002
(d) Replacement of Oil-cable ta XLPE cable CI85AL, 1CCT 174 ki 2002
(2)  For Damascus Rural Distribution Company
{a) Reinforcement of 20 kV overhead lines 12048, 1 CCT 229 km 2002
(b) Reinforcement of 20kV underground lines  C185AL, ICCT 35 km ' 2002
{c) Reinforcement of 20 kV overhead cable lines  CIB5AL, 1CCT 15 km 2002
(d) Construction of 20 kV averhzad lings 120AS,1CCT 77 km 2002
(¢) Construction of 20 kV underground lines CI85AL, 1CCT 12 km 2002
{f) Construction of 20 kV overhead cable lines  CI85AL, 1CCT ' Ikm - 2002
{g) Construction of service connection 120A8,1 CCT . 140 km : ] 2002
by 20 kV averhead lines : :
(h} Replacement of Oil-cable to XLPE cable CI85Al1, ICCT ) 34 km 2002

B. Improvement of 20 XV Sytem by applying
auto-fault detecting swithes
{1} For Damascus City Distribution Company

(a) 20 kV auto-fault detecting device 20kV 283 sets 2002
(b} 20 kV Vacuum type load break switches 20V - 63 sets’ 2002
{c) 20 kV Load break switeh for interconnection 20 kV o 283 sets : 2002
(d) 20 kV Fault section indicators 20KV C 126 sets 2002
(€) 20 kV Reclosing relay 20kV © 126 sets : 2002

(f) 20 kV/100V trasformers Grounded at 20 kV 283 sets ‘ 2002

{2) For Bamascus Rural Distribution Company :
{a) 20 kV austo-fault detecting device 20kV 262 sels: 2002

(1) 20 kV Vacuum type load break switches 20kV 54 sels’ ; 2002
{c) 20XV Load break switch for interconnection  20kV 262 sets ; : 2002
{d) 20 k¥ Fault section indicators 20kV - 104 sets” 1 2002
() 20 XV Reclosing relay 20kV 104 sets : 2002

() 20 kV/100 V uasformers Grounded 21 20kV . 262 sets 2002

2. Installation of 20/0.4 KV Transformers
{1) For Damascus City Distribution Company : :
(a) 200 kVA Transformer Oil Insulated 18 seis | 2002

() 400 kV A Transformer Natural Air Cooled 134 sets ‘ 2002
(€} 630 XVA Transformer Thiee Phase 507 sets 1 2002
(d) 1000 kVA Transformer ‘ 18 sets - f 2002

{e) 1600 KV A Transformer 9 sets ! 2002

(2} For Pamascus Rural Distribution Company

{2) 50 kVA Transformet Qil Insutated 8 sets | , 2002

(b} 100 KVA TFransformer Natural Air Cooled - 36 sets : : 2002
(c) 200 kVA Transformer Three Phase 223 sets : 2002
(d) 400 kVA Transformer 398 sets ; 2002
(¢) 630 kVA Transformer . 330 sets : 2002
()} 1000 kVA Transformer o 28 sets o 2002

(2) 1600 kVA Transformer o 13 sets . © 2002
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Table 8-2{1) Subprojects up to year 2002 : 20 kV and Low Voltage Facilities

Subprojects for Augmentation and Extension

Financing Commissioning]

{2/2)

Qty Source Year
3, Improvement of Low Voltage Vacililies
A.  Reinforcement and construction of 0.4 kY lecders
{1} For Damascus City Distribution Company
{3) Reinforcement of 0.4 kV overhead lines 120AL, 1 CCT 154 km 2002
{) Construction of 0.4 kV overhead lines 120AL, 1CCT 29 km 2002
(¢) Reinforcement of 0.4 kV overhead lines
by vynil covered conductor 120AL, 1CCT 6 km 2002
() Construction of 0.4 XV vnderground lines 120C, 1CCT 43 km 2002
() Canstruction of service connection
with overhead lines 50C, 1CCT 113 km 2002
(f) Construction of service connection
with underground lines 50C, 1CCT 48 km 2002
(2)  For Damascus Rural Distribution Company
{a) Reinforcement of 0.4 kV overhead lines 120AL, 1 CCT E75 km . 2002
{b) Construction of 0.4 kV overhead lines 120A1, 1CCT 59 km . 2002
(<) Reinforcement of 0.4 kV averhead lines :
by vynil covered conductor 120AL, 1CCT Txm 2002
{d) Construciion of 0.4 kV underground tines 120C, 1CCT 9 km 2002
(¢) Construction of service connection :
with overhead lines S0C, 1CCT 251 kmi 2002
{f) Construction of service connection ‘
with underground lines 50C, 1CCT 13 km 2002
B,  Meters and Meter Protection Boxes
(1)  For Damascus City Distribution Company .
(3) Meters 32,000 pes 2002
(b} Meter Protection Boxes 6,000 pcs 2002
(2) For Damascus Rural Distribulion Company . :
{a) Meters " 53,000 pos 2002
(b} Meter Protection Boxes 11,600 pes 2002
C.  Miscellancons Works
(1) For Damascus City Distribution Company |
{a) Cable laying 378 loc. 2002
{b) Protection of cables 881 toc. . 2002
{c) Installation of key locks 378 loc. 2002
() Repairing of transformer station 566 loc. : 2002
{¢) Repairing of Low voltage distribution panels 441 loc. 2002
() Replacement of fuses with the adequate size 914 loc. 2002
{g) Cleaning of facilities 1,384 loc. 2002
(h} Removal of un-used materials/equipment 1,259 loc. 2002
(2)  For Damascus Rural Distribution Company
{a) Cable laying 793 loc. 2002
{b) Protection of cables 974 loc. - 2002
(¢} tastallation of key focks 108 toc. 2002
{(d) Repairing of transformer station 938 loc. 2002
(¢) Repaiting of Low voltage distribution panels 757 lec, 2002
(f) Reptacement of fuses with the adequate size 1,154 loc. 2002
(2) Cleaning of facilities . 1,046 loc, 2002
(hy Removal of un-used materialsfequipment 901 loc. - 2002

Note: "loc.” means ¥ {ocations”.
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{1/2)

Tabte 8-2(2) Subprojects up to year 2005 : 20 kV and Low Vollags Facilities
Subprojects for Augmentation and Extension Qy Fg:gggg Comrﬂ_‘g;"ﬁ‘jﬁ?
1. Improvement of 20 KV Facilities
A.  Reinforcement and Construction and Replacement of 20 KV Feeders
{1}  For Pamasgus City Distribution Company
{(2) Reinforcement of 20 kV vnderground lines CI835A1, ICCT 164 km 2005
{b) Construction of 20 kV underground lines CI85AL, 1CCT 60 km 2005
(¢} Construction of seivice connection
by 20 kV underground tines CI83AL, 1CCY 4 km 2005
(2) For Damascus Rural Distribution Company
(8} Reinforcement of 20 kV overhead lings 120A8, 1 CCY 229 km 2005
{b) Reinforcement of 20 kV underground lines CI85AL, ICCT 35 km 2005
(c} Reinforcement of 20 kV overhead cable lines  CI85AL, ICCT 15 km 2005
(49) Consteuction of 20 XV overhead lines 120AS8, 1 CCT 7 km 2005
{€) Censtruction of 20 kV underground lines CI85AL, 1CCT 12 km 2005
{f) Construction of 20 kV overhead cable lines CI85AL, 1ICCT 3 km 2005
(g) Construction of service connection 120A8, 1 CCT 140 km 2005
by 20 kV overhead lines
B.  Improvement of 20 k¥ Sytem by applying
avto-fault detecting swithes
(1) For Damascus City Distribution Company X
(2) 20 KV avto-fanlt detecting device 20kV 283 sets 2005
{b) 20 kV Vacuum lype load break switches 20kV 63 sets 2005
{c) 20 kV Load break switch for interconnection  20kV 283 sets ¢ 2005
{d} 20 kV Fault section indicators 20kV 126 sets 2005
(&) 20 kV Reclosing relay 20kV 126 sets 2005
() 20 kKVA10D V trasformers Grounded at 20KV 283 sels 2005
{2) For Damascus Rural Distribution Company .
{a) 20 kV avto-fault detecting device 20kV 262 sets 2005
(b) 20 kV Vacoum type load break switches 20kV 54 sets 2005
{c) 20 kV Load break swilch for inferconnection 20kV 262 sets 2005
(d) 20 kV Fault section indicators 20kV 104 sets 2005
(e) 20 kV Reclosing relay 20kV 104 sets - 2005
{N 20 kV/100V trasformers Grounded a1 20KV~ 262 sels 2005
2. Installation of 20/0.4 kV Trans{ormers
(1) For Damascus City Distribution Company
(a) 200 kVA Transformer Oil Insutated 9 sets 2005
(b) 400 KV A Transformer Natural Air Cooled . 89 sets 2005
(<) 630 kVA Transformer Three Phase 231 sets 2005
(d) 1000 kVA Transformer 18 sets 2005
(e} 1600 kVA Transformer - 2005
{2)  For Damascus Rural Distribution Company :
(a) 50 KV A Transfonrmer Oil Insulated 2 sels 2005
(b) 100 XVA Fransformer Natura] Air Cooled 26 sets 2005
{c) 200 kVA Traasformer Theee Phase 93 sets 2005
{d) 400 kVA Transformer 180 sets - 2005
{e) 630 kVA Transformer 125 sets - 2005
() 1000 KVA Transformer 6 sets 2005
(g) 1600 kVA Transformer 6 sels 2005




(2/2)

Subpiojects for Augmentation and Extension

Financing Commissioning
_ . Year |

_ . Oty Source
3. Impravement of Low Yoliage Facilities )
A.  Reinforcement and construction of 0.4 KV feeders
(1}  For Damascus City Distribution Cempany
{2) Reinforcement of 0.4 kV overhead lines 120A1, 1 CCT 20 km
{t) Construction of 0.4 kV overhead lines 120A1, 1CCT 42 km
() Reinforcement of 0.4 KV overhead lines
by vynil covered conductor 120AL, 1CCT 6 km
(d) Canstruction of 0.4 kV undesground lines 120C, 1CCF 19 km
{¢) Construction of service connection
with overhead lines 508C, HCCT 153 km
(f) Construction of service connection
with uaderground lines S0C, 1CCT 66 km
(2)  For Damascus Rural Distribution Company
{a) Reinforcement of 0.4 kV overhead lines 120AL, 1 CCT 28 km
(&) Construction of 0.4 KV overhead lines 120A1, 1ICCT 73 km
(¢} Reinforcement of 0.4 KV overhead lines
by vynil covered conductor 120A1, 1CCT 7 km
{4} Construction of 0.4 KV underground lines 120C, 1CCT 7 kmt
(e} Construction of scrvice connection
with overbead lines 50C, 1CCT 326 km
(d) Construction of service connection
with uaderground lines 50C, 1CCT 17 km
B.  Meters and Meter Protection Boxes
{1} For Damascus City Distribution Compaay
{a) Meters 44,000 pcs
(&) Meter Protection Boxes 9,000 pes
(2)  For Damascus Rural Distribution Company .
(2) Meters 69,000 pes
{b) Meter Protection Boxes 14,000 pcs -

2005
2005

2005
2005

2005

2005

2005

2005
2005

2005

2005

2005
2005

2005
2005
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Table 8-2(3) Subprojects up to year 2010 : 20 kV and Low Voltage Facilities

(1/2)

Subprojects for Augmentation and Extension

Financing Commissioning
Year

iy Source
1. Improvemenl of 20 kV Facilities
A, Reinforcenient and Construction and Replacement of 20 kY Feedors
(1) For Darnascus City Distribution Company
(a) Reinforcement of 20 kV underground lines CL85A1, 1ICCT 273 km 2010
{b) Construction of 20 kV underground lines CI85AL, 1CCT 100 km 2010
{c) Construction of service connection
by 20kV underground lines CL85A1., 1CCT 7 km 2010
{2) For Damascus Rural Distribution Company
{a} Reinforcement of 20 XV overhead lines 120AS,1 CCT 278 km 2010
(b} Reinforcement of 20 KV underground lines CI85A1, ICCT 10 km 2010
(c) Reinforcement of 20 KV overhead cable lines  CI83AL, ICCT 7 km 2010
(d) Construction of 20 kV overhead lines 120A8, 1 CCT 208 km 2010
{e} Coastruction of 20 kV underground lines CI85AL, 1CCT 32 km 2010
() Construction of 20 kV overhead cable bings CI85AL, 1CCT 6 km 2010
(2) Construction of s¢rvice connection 120AS, 1 CCT 200 Im 2010
by 20 kV overhead lines
B.  lmprovement of 20 KV Sytem by applying
auto-fault detecting swithes
(I} For Damascus City Distribution Company :
{a) 20 kV auto-fault detecting device 0 kV 204 sets 2010
(b} 20 kV Vacuem type Ipad break switches 20kV 45 sets | 2010
(c) 20 %V Load break switch for interconnection  20kV 204 sels 2010
{d) 20 kV Fault section indicators 20kV 02 seis | 2010
() 20 kV Reclosing relay 20KV 92 sets - 2010
{0} 20 kV/100 V trasformeis Grounded at 20kV: 204 sats 2010
(2) Feor Damascus Rural Distribution Company
() 20 kV auto-fault detecting device 20kV 248 sels 2010
(b} 20 kV Vacuum type load break switches 20kV 45 sets 2010
(¢} 20 kV Load break switch for interconnection 20 kV 248 sets 2010
(d) 20 kV Fault section indicators 20kV 98 scts 2010
{€) 20 kV Reclosing relay 20kV 98 sets | 2010
() 20 kV/100V trasformers Grounded at 20kV 248 sets . 2010
2. Installation of 20/0.4 KV Transformers
(1) For Damascus City Distribution Company
(a) 200 XVA Transforimer Oil Insutated 9 sels - 2010
{b) 400 kVA Transformer Natural Air Cooled 142 sets | 2010
{c) 630 kVA Transformer Three Phase 347 sets | 2010
{d) 1000 kVA Transformer 36 sets | 2010
(e} 1600 kVA Transformer : 2010
{2} For Bamascus Ruzal Distribution Company )
(2) 50 kVA Transformer Oi} Insulated 8 sets 2010
(b} 100 kKVA Transformer Natural Air Cooled 49 sets | 2010
(c) 200 kVA Transformer Three Phase 243 sels 20t0
(d) 400 KV A Transformer 379 seis 2010
(&) 630 kVA Transformer 247 sels 2010
(£) 1000 KV A Transformer 28 sats 2010
(2) 1600 kVA Transformer 11 sets 2010
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Fable 8-2{3) Subprojects vp fo year 2010 : 20 kV and Low Vollage Facitities (2/2)
Subprojects for Augmentation and Extension , Financing Commissioning
_ Q'ty Source Year
Y. Improvement of Low Voltage Facilities
A.  Reinforcement and conslruction of 0.4 kV leeders
{1}  For Damascus City Distribution Company
{a) Reinforcement of 0.4 kV overhead lines 120A1, 1 CCT 46 km 2010
(b) Consteuction of 0.4 kV overhead fines P20AL, 1CCT 45 km 2010
{¢) Reinforcement of 0.4 kV averhead lines
by vynil covered conductor 120A1, 1CCT 10 km 2010
{d} Construction of 0.4 kV underground tines 120C, 1CCT 35 km 2010
{¢) Construction of service connection
with overhead lings 50C, 1CCTF 300 km 2000
() Construction of service connection
with undeground lines S6C, 1CCT 129 km 2010
(2)  For Damascus Rural Distribution Company
(2) Reinforcement of 0.4 kV overhead lines 120AL, 1 CCY 85 km 2010
{b) Construction of 0.4 kV overhead lines 120AL, 1CCY 105 ¥m 2010
(¢) Reinforcement of 0.4 KV overhead tines
by vynil covered conduclor 120AL, 1CCT 11 m 2010
{d) Construction of 0.4 kV underground Jines 120C, 1CCT 15 km 2010
(e} Construction of service connection
with overhead hines 50C, ICCT 671 km 2010
(d) Construction of service connection
with underground lines 50C, 10CT 35 km 2010
B.  Meters and Meter Protection Hoxes
(1) For Damascus City Distribution Company |
{a) Meters 86,000 pcs 2010
(b) Meter Protection Boxes 17,000 pes 2010
(2)  For Damascus Rural Distribution Company :
{a) Metcis 141,000 pes . 2010
{b) Meter Protectien Boxes 28,000 pcs 2010




Table -2 Ceonstruction Cost
(_Un'!l:USSl.l‘()(l)_

Work ftem FC 1C Tolal
(US$) (USS) (USS)

Improvement of 66kV Facilitics

(a) Construction of aew 66/20kV Substations 71,639 19,408 97,047
(b} Increase of Transfornmer capacily 13,178 7,768 40,946
{c) Rcplacement of 20kV Switchgears 29,106 6,815 15,921
(d) Reinforcement of 66KV Network 12,334 5,006 17,340
(¢} Instaliation of Static Capacitors 3,888 910 4,798
{f) Replacement of 66kV Circuit Breakers 2,129 499 2,628

Sub-tolal 158,274 40,406 198,680

Imprevement of 20KV Facilities
{a) Reinforcement, construction, replacemnt

of 20kV (ceders
Damascus City 18,509 15,864 34,373
Damascus Rural 19,861 11,202 31,063

{b) Improvement of 20kV sysicm by applying
auto-fault detecting swithes

Damascus City 17,326 6,553 231879
Pamascus Rural 16,730 6,352 23,082
Sub-Total 72,426 39,971 112,397

Increase of 20/0.4kYV transformers

Damascus City 29,234 20,089 49,423
Damascus Rural 34439 20,746 55,185
Sub-Total 63,773 40,835 104,608

Improvement of Low vollage lacilities
{2) Reinforcement and construction of 0.4kV feeders

Dzmascus City 11,374 5,197 16,571
Darnascus Rural 15,809 6,636 22,495
{b) Meters and Meter Protection Boxes
Damascus City 5,152 2,416 7,568
Damascus Rural 8,448 3963 12,411
{c) Other Miscellancous Works
Damascus City ‘ 261 299 560
Damascus Rural 313 383 756
Sub-total ' 41,417 18,944 60,361
Total 335,8%0 140,156  ° 476,046
Consulting Services ' 16,500 16,500
Contingency . _ L ‘ :
Pﬁ)sicm Contingency ' 16,795 7,008 23,803
Price Contingency : ‘ . 46,883 20,243 67,126
Tax and Duties - ' ' B - 591,800
Tota) Project Cost ' ‘ 416,068 259,307 675,375
Interest during Construction - 25,355 az022 58,277

Grand Tolal required for Financing : 441,423 292,229 733,652
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Figure 4-1
Figure 6-1

Figure 6-2

Figure B-3

Figures

Single Line Diagram of 230 kV and 400 kV Power System in Whole Syria
Single Line Diagram of 66 kV Power System in Syrian South Region

Location Map of Substation and Transmisslon Lines in Damascus City

{including tmprovement Plan)

Location Map of Substation and Transmission Lines in Damascus Rural

(inbluding Improvement Plan)
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