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PREFACE

In response to a request from the Government of the Syrian Arab Republic, the

Government of Japan decided to conduct the Master Plan Study on Rehabilitation and
Manpower Training for Power Plants in (he Syrian Arab Republic and entrusted the study 1o

Japan International Cooperation Agency (JICA).

JICA sent a study team led by Mr. Noritsune Chiba of Yachiyo Engincering Co., Ltd.
to the Syrian Arab Republic four times from October 1994 to June 1995.

The team held discussions with the officials concemed of the Government of the
Syrian Arab Republic, and conducted related field surveys. Afier returning to Japan, the team

conducted further studies and compiled the final resuls in this report.

I hope this report will contribute 1o the promeotion of the plan and to the enhancement

of friendly relations betwecn our two countries.

I with to express my sincere appreciation 1o the officials concerned of the Government

of the Syrian Arab Republic for their close cooperation throughout the study.

o July 1995

Kimio Fujita

N

President
Japan International Cooperation Agency
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CHAPTER1 OBJECTIVES AND BACKGROUND OF THE STUDY

1.1 Study Outline

(1) In recent years, the Syrian Arab Republic (hercinafter referred to as Syria) has shown
steady economic development (8.2%). One significant problem, however, is that the
power supply falls short of the demand duc to the delay in developing new power
resources. In fact, this power supply shortage already comprises a constraint to gencral
economic development, particularly development of the industrial sector, during the
process of transition (o a market economy. The Syrian Ministry of Electricity (MOE) has
been actively promoting the development of new power resources in accordance with the
basic social and economic development policies of the Government of Syria in order to
alleviate the above-mentioned serious power supply sh{)rtage; As aresult of these efforts,
at Tishreen Power Plant, two 200 MW steam turbines started operation in February 1993
and April 1994 respectively, and two 100 MW gas turbines started operation in Oclober
and November 1994, Moreover, at the currently under construction Jandar Combined
Cycle Power Plant, four 100 MW gas turbines started operation from November last year
through this year, These additions together with an increased importance of hydroctectric
power plants have meant that guaranteed capacity is expected to rise to approxinately
105% of (approximately 2,880 MW) the peak demand (approximately 2,700 MW) by the
end of this year (1995). As can be seen from this, major improvemeats are now being
made to the powér supply situation in the capital Damascus and the other major cities of
Syria.

Under the above mentioned tight power supply siluation, all existing power facilities,
ranging from generation to transmission and distribution facilities, have been forced to
operate at full capacity for tong hours. The resulting lack of proper maintenance due to
the lack of time for maintenance work has caused a deterioration of the output or
performance of these facilities with an adverse effect on the electricity supply.
Rehabilitation of the existing power facilities, in addition to the construction of new
generation facilities, is imperative to end this vicious circle and to improve the reliability
of the power supply facilities and systems. Also, renovation of the existing facilitics
should be considered to improve the system éfficicncy. As was mentioned earlier, if the
currently under construction power planis and planned power plants are completed
according to the schedule, the guaranteed capacity will exceed the peak demand up until
2001, and it is thus necessary to quickly plan and implement the ptans for rehabilitation
and renovation of the existing power generation facilities during this period.



2)

At the same time, the MOE believes that the technical training of operation and
maintenance staff working in the power supply sector is onc of the highest priority issues -
facing the Ministry. This is becausc the relatively low technical level of enginecrs
operating and maiitaining the existing power supply systems has tesulted in both the
inefficient and ineffective operation and maintenance of the facilities and systems which

~is one factor conlnbulmg to the deteno:atmg power supply.

3

‘In ordes to materialise the wechnical Lr'aining of operation and niaintenance staff referred

to above, the Government of Syria originally requested the Governmcnt of Japan to

'Conduct a feas:bihly study for the Power Sector Trammg Center Construcuon Project as

part of the Ja apan’s development (feasnblhty) study programme in fiscal 1992 Through
consultations held in February, - 1994 between' the Mining and Industrial - Projects
Identification “and Confirmation Study Team dispatched by the “Japan International
Cooperation Agéncy (JICA) anid the Government of Syria, it was agreed that a training
programine would be incorporated in the Master Pian Study on Rehabilitation of Existing
Power Plants. Based on this agreement, the Govermnment ‘of ‘Syria madé-an- official
request t0 \he Government of Japan to conduct a development study on the rehabilitation
of existing power plants and on the improved efficiency of their operation and
maintenance. In resporise to this requést and entrusted by the Government of Japan, JICA

‘dispatched the Preparatory Study Team to Syria in July, 1994 to'confirm the background

and components of the Syrian tequest. The Preparatory Study Teami also consulted vith |
the MOE as the Syrian counterpart orgamzanon for the Masler Plan Ssudy and the Scope :
of Work was 31gned by both pames on July 7th, 1994.

In the meamime, the EU is planning to provide c¢onomic cooperation (loan) and

~ technical cooperation (‘grant for 11 niillion ECU) =for the power sector in Syria through

the ‘Govérnment of Syria. The economic cooperauon is intended to “construct new
transmission and distribution - facilities while the iechnical cooperation mvohi'es a
development study on the power transmission and distribution’ facmues and assistance
for the establishment of a new training centre for transmission and dlstnbuuon Notes for

" technical cooperation were exohanged on December 1994 and the fi eld survey was

commenced on January 1995

“The ‘contenils 'of the EU technical cooperation can be summarized in the following

“ manner.




1. Consulting Services and Equipmerit

R, Consulting g oo g

Component Services Equipment Total
.{1) Project Implementation Unit (P1U) 1,300 400 1,700
9 ©-(2) ‘Trainings Support - | - L150 11,000 2,750
(3) Sector Master Plan 850 500 1,350
. {® Transmission & Distribution 600 50 650
(5) Op¢ration and Control 2,125 200 2,325
(6) Management Iaformation System (MIS) 600 _ 0 600
(7) Construction Project Supervision Asst. 300 100 900
 Sub-Totat 8,025 2,250 10,275
2. Training Abroad : . 32
3. Contingencies (3.7%) : ' 400
~ Grand Total ' 11,000

(Note: Unit Thousand ECU)

1.2 Objectives of the Study

The Master Plan Study on Rehabilitation and Manpower “Training for Power Plants
(hereinafier referced to as the Study) has the following objectives.

(1) To confirm the background of the request, including Syria’s socioeconomic realities in
general and the conditions of the power séctor in particular.

(2) To prepare a rehabititationfrenovation plan by selecting 3 - 4 ihermal power plants which
‘have high priorily for rehabilitation out of the 14 existing thermal power plants.

{3) To prepare an operation and maintenance staff training plan for the effeclive and
efficient use of thermal power plants.

1.3 - Subject Area of the Study

The subject area of the Study éncompasse,_s'_me whole of Syria in order to include afl 14
existing thermal power plants, including those at Mehardeh, Banias, Katteneh and Tishreen.



1.4 Scope and Contents of the Study

The Study has been conducted pursuant to the S/W and M/M (July 7¢h, 1994) agreed by
" JICA's Preparatory Study Team and the Governmént of Syria and the scope of the Study is as

described below,
- fPart 1] Macro Framework Study for Master Plan (including Socnocconormc Survey
and Power Sector Survey)
[Part2) Master Plan S[ndy on Rehabilitation and Renovanon of Exislmg Thermal
' Power Plants
[Part 3] Sludy on Manpower Training for Operanon and Mamlenancc

Further details of each part are given below.

(1) (Part 1]

Macro Framework Study for Master Plan

1) Phase 1: Data Collechon and Site Surveys

0]
@
@

@ ®

Study on socioeconomic structuse and power demand

Study on energy and environmenial preservation policy

_St\jdy on existing power supply systems, including site surveys at existing

power plants _
Study on power development plan and investmént programme

Study on institutional framework

2) Phase 2: Review and Analysis of the Following

@@@@_@_

(2) {Pant2]

Review and analysis of power demand forecast
Review and analysis of power supply expansnon plan
Rewew and analysis of power developmcm plan and mveslment pmgramme

‘Review and analysis of power generation plan of cach plant

Review and analysis of institutional framework

Master Plan Study on Rehabilitation and Renovation of ExiStiﬂg Thermal

Power Planis

1} Phase l:. Identification of Target Power Plants _' |

@

@

Review of existing thermal power plants

‘Pre-evaluation and examination of criteria to identify priorities

®




2)

3

@ Selection of power plants requiring vrgent rehabilitation

Phase 2: Detailed Study and Analysis for Rehabilitation and Renovation Alternatives

_ @ Detailed study of selected power plants

- @ Preparation of alternatives for rehabilitation and renovation

@ Analysis of alternatives, including initial environmental examination

Phase 3: Preparation of Rehabititation and Renovation Plan

‘@ Conceptual design and cost estimate

@ Economic and financial analyses

@ Preparation of recommendations

(3) [Part3] Study on Manpewer Training for Operation and Maintenance

1)

2)

3)

Phase 1: Study on Improvement of Operation and Maintenance System

@ Review of operation and maintenance systems at existing power plants

@ Analysis of improvement plan of operation and maintenance systems at existing
power plants

Phase 2: Preparation of Manpower Training Concept

@ Review of existing manpower training system of the Public Establishment of
Electric for Generation and Transmission (PEEGT)

@ Identification of the necessity and scope of manpower training
@

Identification of training curriculum and management method

Phase 3: Preparation of Manpower Training Plan

@ Conceptual design and cost estimate for training center
'@ Examination and Analysis of institutional framework

- @ Preparation of recommendations



15 Study Implementation Schedule (Wdrk'FlowDi'agram) .

The overall implementalion schedule of the Study is as iltusteated in the work flow diagram
(see Fig. 1.5:1). |

The field surveys were conducted ovér the following periods:

®

(1) First Field Survey - October 28, 1994 through December 2, 19.9'4,
(2) Second Field Survey - i January 12, 1995 through Febiuary 7, 1995,
“(3) Third Field Survey  : March 10, 1995 through March 24, 1995
(4) Fourth Field Survey ¢ Junc 6, 1995 through June 20. 1995,







Fig. 1.5-1 Study Work Flow Diagram

Year 1994
Month _ Oct. " Nov. . Dec. - Jan.
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Training JICA Basic Design _
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— : . - - management swie of training cenre
® Survey on curfent state of operation and I @ Examination of ¢riteria to select training
‘mainfenance control at existing power plants centre construction site
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Report Inception Report Progress Report -
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CHAPTER2 OUTLINE OF STUDY-IMPLEMENTATION

The Study, the scope and contents of wh:ch were explained in Section 1.4, is being proceeded
in accoedance with the schedule indicated in the Inception Report. The activities of the Study
and those resulls are summarized as follows.

2.1 Preparatory Work in Japan

The prepasatory work in Japan was carried out from the middie through to the end of October
1994 and the contents of the work were compiled in the Inception Report. The contents of the
preparatory work were as follows,

(1} Collection and analysis of data and information relating to the Master Plan

(2) Preparation of the Ficld Survey schedule

(3) Preparation of the Field Survey Plan (compilation of data to be collected and items to be
investigated)

(4) Preparation of criteria for the selection of power plants to undergo rchabilitation and
renovation

(5) Preparation of Seminar Draft
The drafi of the seminar was prepared, which was conducted at the time of the First Field

Sutvey, “entiled Concerning the Operation and Maintenance of Thermal Power Plants in
Japan.”

2.2 First Field Survey

The First Field Survey was carricd out from October 28th to December 2nd in order to
confirm the background to the Master Plan and to collect basic data. The items surveyed in
the course of the Survey and the items discussed and agreed upon with the Syrian side are as
stated below. Details of the Survey are given in the Progress Report (presented and explained
to the Syrian side at the time of the Second Field Survey).

2.21 Contents of the Survey

(1) Explananon and discussion Of the Inception Report
(2) Holding of the seminar (See item 2.2.3)

{3) Fietd susvey and collection of data



- Field survey and data collection for the confirmation of the background to the Master

Plan Study

- Selectlon of the power planls to undergo rehabllltatton and renovahon

- Exammauan of operation and maintenance conditions at power plants and of power

sector technical institutes.

2.2.2 Discussed and Agreed items

(1)

(2)

Selection of Power Generation Facilities to Undergo Rehabilitation and Renovation -

As a esult of the consultations held with ﬂ}é'Syﬁan side, bas_g":d upon the f‘tﬁdih‘gs‘ of the

First' Field Survey and the c¢riteria for the selection of power planis to undergo
rehabilitation and renovation, Lhe following were selected as the target power plants of
the rehabilitation and renovation plan.

@ Kattench Power Plant, UnitNo.3,4, 5and 6 |

@ Mehardeh Power Plant, Unit No.1 and 2

@ Banias Power Plant, Unit No.1 and 2

Furthermore, the présem' conditions and problems (nominal capacities, “available
capacities, initial operation dates, total operation and stoppage hours, used fuels, heat

efﬁmency, equipment suppliers ¢tc.) of the surveyed power plants ar¢ described in
Chaptcr4 ‘ '

Necessily of Manpower Training

In addition, it was confisiiied through this Study that absolute numbets and technical

levels of staff involved in operation and maintenrance at Syria's thermal power planls are

lacking, and that there are insufficient facilities and equipment and also relauw,ly low
educauonal levels at existing power sector techmcal instittes. The necesmty of the
establishment of a New Trammg Center was thus recogmzed by both the Study Team
and Syrian counterpart, and it was also agrced 0 locate the constructzon site of the
Center within the area of the Jandar C/C Power Planl

223 Seminar

A Seminar was held on November 4, 1994, regardmg "Operanon and Mamtenanoe of
Thermal Power Station in Japan™ and about 30 cngmee:s from Synan Ssde auended



2.2.4 Minutes of Discussions

The Minutes of Discussions held between the Study Team and the Syrian side during the First
Field Survey are shown in Appendix 1-1 (A) and 1-1 (B).

2.3  Workin Japan {First Stage)

| 231 Wo:rk Contents -

‘The first $tage work in Japan was commenced immediately after the return to Japan of the

First Field Suivey Team and ¢onsisted of analysis of the daia and information collected in the

- ¢ourse of the Fitst Field Survey and also the preparation of power plant rehabilitation and

renovation alternative plans and the training center conceptual design. The major work
contents and results are summarized below. '

(1) Analysis of Data and Information to Confirm the Background of the Master Plan

- Review and analysis of power demand forecasts
- Review and analysis of power supply expansion pl_ém
- Review and analysis of power development plan
- Review and analysis of the power generalion plan
- Review and analysis of the institutional franiework
(2) Preparation of Power Plant Rehabilitation and Renovation Alternative Plans
- Analysis of pbiﬁer‘plahts selected to undergo rehabilitation and renovation
_ Initial environmental examination -
- Compilation and evaluation of power plant r¢habilitation and renovation alternative
~ plans o '
(3) S(udy on the Necessity _of lhe-']‘raihing Center and Conceptual Design
- Study on the necessity and scope of the Training Center

- Stedy on training curricufum and management system at the Training Center

- Selection of the Training Center construction site

(4) Review of power sector training centers in Japan and other advanced nations



2.3.2

Examination of Power Plant Rehabilit’ation Alternative Proposéls

The first rehablhtahon alternative proposals for the power plants identified based upon the
findings of the First Fneld Susvey are as follows.

(1) Katteneh Power Plant

1) Rechabilitation Alternative Proposals for Unit No. 3 Unit No.4 and Unit No 5

2)

@

@

@
- ®
®

Change fuel from HFO 10 NG.
Using HFO as the fuel, install a soot blower, chgi:\ge the economizer fube
arrangement and change the air heater to a horizontal series tube arrangenent,

‘Change the air heater o a rotaling regenerative type. -

Renew the detériorated electrical instrumentation and gages.
Instead of rehabilitation, install a new 200 MW unit.

Rehabilitation AllerﬁatiVé Proposals for Unit No.6

@ e e ee

@@

Renew the gas O2 meter.

Periodically clean the rotating regenerative air heater.
Replace the elemenis of the rotaling're:géne;rative air heater.
Dismantle and inspect the ro’i'ali'ng regenerative air heater,

Fix the air and gas leakagesin the ducts and renovale the insulation material and

cover plates.

Renew the deteriorated elecirical instrumentation and gages.

Perform a detailed inspection on cach part of :heru‘init.

(2) Mehéu‘déh Power Plant Unit No.1 and Unit No.2 |

®@e e

Renew or senovate the opesation control cqm pment and systems

Dismantle and inspect the rotating air heater.

Fix the air and gas leakages in l.he ducts and tenovate the insulation material and
cover plates. L _ -

Rehabilitate the condenser of Unit No.2.

Perform a detailed inspection on each part of the units.

(3) Banias Power Plant Unit No.1 and Unit No.2

@ Replace or rehabilitate operation control gages and. instrumentation systems.

- Change the instrumentation systems from air types toelectrical types.



",

- Renew the gages.: .
Perform calibration of the gages.
Install g’as O2 meters at the air heater inleis and outlets.

Repalr the gas thermometers at the air healet infet and outlet in Umt No.2.

® @" e e

Dssmantle and inspect the rotatmg air heater, and wash and inspect or replace the
- elements.

'Perfo_rm a détailed inspection on each part of the units.

'23.3  Preparation of Progress Report

‘Based upon the results of analysis of the information and data collected during the First Field

Survey, the power plant rehabiitation alternative proposals and the necessity of the New
Training Center were examined, and the conceplual design was prepared during the first work
in Japan. At the same time, review was made for power sector training center examples in

" Japan and other 'adv’ancéd countries. The findings were compiled into the Progress Report and

this was presented and explained to the Syrian side during the Second Field Survey.

2.4 Second Field Survey

241 Cﬁni_ents of the Sﬁ'rvey

Thc Sécbnd Ficid‘ Survey was conducted from Jahuar‘y 12 to February 7, 1995. Duriﬁg this
penod the detailed field sun'eys related to the subject power plants for rehabilitation and
renovation and the New Trammg Center were carried out. The main study contents and
discussed 1tems are as follows.

(1) Explanation and discussion of the Progress Report

(2). Detailed survey of the selected power plénts:
- Spare pans procurement and storage situation
- Survey of watcr quahly, fue! oil, heavy oil ash and attached scale etc,
- " Diagnosis of current state of boilers, turbmes, generators and other equipment

(3) Delalled Survey of Matters Relatmg to the New Training Center

< stcuss:on and exammallon of canchdate constmcnon site
_« - Discussion and exammanon of uammg curnculums eic,



242 Survay Resuits and Discussion and Agreement Contents

(1) Cooling Water Analysw

As part of the Second Field Survey, analysns was camed out on the qua]ﬂy of ¢ooling
water used for condensers in the three power planls setected for rehabmtauon and
- renovation. ' ' '

This analysis was carried out because of the reports that the poor quality of cooling waler
was causing the rapid detesioration of condenser tubes at three subject power plants and
that large amounts of fime and money were being consumed in the reptacement of such
tubes. E o

The Study Team, using a simple waler analyzer, performed walter analyses locally on
those items that could be analyzed, in order to confirm the results of water analyses being
performed by the staff at each power station. The measurement résults of both sides did
not show much of a difference, even taking into accouat the differing test methods and
sampling times. The details of the measurement results are given in Chapter 4.1.3 (3).

(2) Rehabilitation Proposals

Based upon the analysis of data and information collected {n the course of lﬁé"Fir§l Field
Survey and the rchabilitation alternatives prepared in the first stage work in Japan,

~ detailed surveys on each of the power plants were carried oul in the Second Field Survey.
The detailed results of the surveys and the specific rehabilitation prop-osals are described
in Chapter 4, however, oomprehenswe rehab:hlauon and renovatlon proposals are made
through integrating the first rehabilitation altemauves The outlinie of the contents of the
rehabilitation proposals for cach of the subject powet plants agrecd upon wuh the Syrian
side is given below.

Plant l\'a‘rne Boiler * Turbine & Gengrator - Contml & lnstmmcms
and Units s o .
Banias 1. Detailed inspection, 1. Detailed - I, Renewal of Control Syslem (From
Unit-1 &2 Cleaning and Repair - inspectionand - | Pncomatic to Electric) _
2. Renewal of Reheaterand Repair | 2. Renewal of Instrumcm and Electrical
Superheater R T equipment s
Mehardeh 1. Detailed inspection, 1. Detailed . i. Renewal of Control Sys!em fFrom
Unit-1 & 2 Cleaning and Repair’ inspection and © Preomatic o Eléctric)
2. Reoewal of Reheater and Repair - | 2. Renewal of fnstrument and Electrical
. Superheater : ' S équipment
Katteneh 1. Deétailed inspection, and t. Detailed . 1. Rénewal of Com.rol System (From
Unit-6 Cleaning fnspection and - Pneamatic 1 Eleétric)
: © Repair o | 2. Renewal of astruments and Electrical
. - . equipment
Kaligaeh These units are too ddective o restoee the paformance. Therefcxe no rehabuiuaum altermatives are

Unit-3, 4 & S proposed. Instead, a new installation of NO and/or HEO fired 200MW uoit is propased.

2-6

&




(3) Training Curriculum, Managemenl and Organization ete, of the New Training Center

_ Proposals for the ualmng curriculum, management and orgamzallon of the New Tramlng
* Center, whlch were prepared based upon the data and information co!lected in the course
of the First Rield Survey, were exp!amed o and discussed wnlh the ‘Syrian side.
COnsuItauons were also held to discuss spec:ﬁc issues such as numbers and ability of

necessary instructors and trammg eqmpment and materials etc.. '

' The issues that were agreed upon in the discussions held between the Syrian side and the
Study Team are as follows. The delails are described in Chapter S.

1)_‘

2)

Training Courses and Schedules

The training courses to be offered in the New Training Center apd the trammg
schedules are as indicated in Chapter 5. There are atotal of 13 courses consisting of
seven maintenance courses and six operation training courses, and the tenn of ¢ach
course is two 1o five months. '

Necessary Syrian Instructors and Staff

_ The instructors and staff that are necessary for operating the New Training Center

3)

243

are 33 as mdlcated in Chapter 5. The Synan sude has agreed to prepare the

jnstructors and staff by the time the Center is opened.

Training Equipment and Materials

* Since the Study Team and the Syrian side reached an agreement over the basic

issues of training schedules, organization and staffing during the Second Field
Survey, the Study Team prepared a list of the main items of training equipment and
materials and explained and discussed this with the Syrian side. The contents of the
training equipment and materials proposed and discussed arg indicated in Chapter 5.

Minutes of Discussions

" “The Minutes of Mectings held between the Study Team and the Syrian side during the

Second Field Survey are shown in Appendix 1-2.

25 Work in Japan (Second Stage)

" The second stage work in Japan was commenced immediately afler the return to Japan of the

Second Field Survey and comprised the preparation of the Power Plants Rehabititation Plan



and the New Training Center Establishment Plan, which were compiled in the Interim Report,
based upon 'malysns of dala and mfonnatmn collcctcd in the course of the Second Field
Survey At the same Ume. prcparauon of lhe seminar scheduled to be lield during the Third
Fncld Survey was carried out. The main work contents are summanzed as follows.

251 Préparétion of Rehabilitation Plan for the Selected Power Plants
(1) Preparation of the Power Ptant Rehabilitation Plan (equipiment 'speciﬁcétions‘, outline
design etc.) : '

(2) Preparation of the Power Plant Rehablhtalton lmplementauon Plan {main work schedules
elc.) '

{3y ROugH' Cost Estimation
252  Preparation of the New Training Center Construction Plan

1y Preparation of the Overall Plan {curriculum, organization and management plan,
equipment and materials plan, rough cost estimation etc.)

@ Facilities plan (basic design, rough cost estimalion, operation and maintenance costs etc.)
(3) Examination of the institutional framework and related legisl_atidn ete.

2.5.3 © Preparation of Interim Report

The Selected Power Plants Rehabilitation Plan and the New Training Center Establishment
Plan which were prepared during the second work in Japan were compﬂed into the Inferim
Report. '

25.4 Seminar Preparation

Seminar materials -‘were prepared based upon the results of the site sirveys and the
Rehabilitation Plan prepared by the Study Team. The seminar title was “Rehabnhtalmn and
Maintenance Proposals for the Selected Power Plants” '

2.6 Third Field Survey

The Third Field Survey was implemented from March 10 to March 24, 1995. During this
period, the Iaterim Report, which was compited during the second work in Japan, was

@



.
L"’
!

o

presented and explained, and discussions were held with the Syria side. The discusscd and
agreed items are as follows,

2.6.1 ] Expla‘natidn and Discussion of Interim Report
’I‘he Selected Power Plants Rehabnhlauon Plan and the New Training Cenler Establishment

Plan in 1he Interim Report were explamed and discussions were hetd. Explananon was also
made for the Synan side underlakmgs in case the New Training Center is constructed under

- Japan’s Grant Aid.

2.6.2 Discussed and Agreed Items

(l) Oullme of the Rehabnhlahon Plans for each Power Plant

A detailed description is gwen in Chapter 4, however, the outline of the rehabilitation
plans for subject power plants are as follows.

1) Banias Power Plant Unit No.1 and Unit No:2
@ Fir's.t Stagé Oﬁerhaul (Require'd Time: apprbximalely 4 months)

“This will be a medium- -size overhaul designed to determine all of the regions
and parts actually requmng rehabilitation. The following work items shall be
implemented:

- Preparation of a detailed inspection implementation plan,
. Detaited inspection :mplementalmn,
- Request for dispatch of spccm}ls!s fmm ongmal eqmpmenl supplter:a,

- Rehabnh!ahon of cqunpmem (pumps, fans and valves elc. ) and ducts confirmed
as being faulty during the detaited inspection,

- Confirmation of outpul and efficiency etc., through performance tests after the ;
overhaul,

@ Se'c:ond:Stage Overhaul {Requircd Time: approximately 5 months)
- Renewal of control and lnslrumenlahon systems,
- chovahon of reheaters and superheaters where damage is s forecast to occur,

. Rehablhlat;on of equipment and ducts ete. where the rehablh tation of damage
has not been completed during the first stage overhaul,



- Confirmation of output and efficiency ete., through performance tests after the
overhaul, : '

® Cleaning Overhaul (Required Time: approxintately 1 month) .

Even following the compleuon of rehabilitation work since the heavy fuel oil -
(HFO) is low quality oil, soot ‘and dust eas:ly altach to the surface of vaious
tubes and the msndc of the boiler, and this leads to Tower efﬁcaency and shorter
useful Jife of the boiler. Therefore cleanmg overhauls shall be penodlcally
carried out {every six months).

During this cleaning overhaols; equipment data shall also be medsured and used
as reference in deciding the items and scope of future overhauls,

- 2) Mehardeh Power Plant Unit No.1 and UnitNo.2

@ First Stage Overhaul (Required Time: approxinately 4 months)

This will be a medivm-size o‘v‘erhaul desi'gnéd lo"deten‘nine all of the regions
and paris actually requmng rehablhtanon The followmg work items shall be
implemented:

- Preparation ofa dela:[ed mspec{ton 1mplememauon plan,
- Detailed i mspecuon 1mp1emenlanon
- Request for dispa!ch of specialists from original equipment suppliers,

- Rehabilitation ofequlpment {pumps, fans and va]ves etc.) and ducts confinmed
as being faulty during the detailed mspechon,

- Confirmation of output and cfﬁc:ency ete.,, through pe;fonnance tests after the
- overhiaul,

'@ Second Stage Overhaul (Required Time: approximately 5 months)
- Renewal of control and instrumentation systems, :
- Renovation of reheaters and superheaters where damage is forecast to occur,

- Rehabilitation of equipment and ducts efc. where the rehabnhtauon of damage
has ot been completed dunng the first stage overhaul

- Conﬁrmahon of oulput and efﬁcnency etc., thmugh perromtance tests after the
overhaul,
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Cleaning Overhaut (Required Time: approximately 1 month)

Even following the comptetion of rehabilitation work, since the heavy fuel oil
(HFO) is low quality oil, soot and dust easily attach to the surfaces of various
tbes and the inside of the boiler, and this leads to lower efficiency and shorter

~ useful life of the boiler. Therefore, cleaning overhauls shall be periodically

carried out (every six months).

During this cleaning oﬁcrhauls; equipment data shall also be méasured and used

:as ceference in deciding the items and scope of future overhauls.

3) Ka!te{\eh Power Plant Unit No.6

®

First SLage Overhaul (Reqmred Time! approxnmately 3 momhs)

This will be a medium-size overhaut designed to determine all the regions and

-~ paris actuatly requiring rehabilitation. The following work items shall be

implemented:

- Prepacation of a dctailed inspection implementation plan,

- Detalled mspechon xmplemen!atmn

- Requcsl for dispatch of specialists from ongana! equlpment suppllers,

- Rehabititation of equipment (pumps, fans and valves ete.) and ducts confirmed
as being faulty during the detailed inspection,

- Confirmation of output and efficlency étc.; through performance fests after the

overhaul

- Second Stage Ove_rhaul (Required Time: approximately 5 months)

- Renewal of control and instrumentation systems,

- Renovation of reheater and superheater where damage is forecast to occur,

- Rehabiﬁtétidn of equipriﬁent and ducts etc. where the rehabilitation of damage
“has not been completed dunng the first stage overhaul,

- Conﬁrmauon of output and efficiency eic., through performance tests after the

overhaul.

Cleaning Overhaul (Required Time: approxirﬁaiely 1 month)

_Eveﬁ' following the completion of rehabilitation work, since the heavy fuel oil

'(HF'O) is low quality oil, soot and dust easily atfach to the surfaces of various

tubes and the inside of the boiler, and this leads to lower efficieacy and shorter
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useful life of the boiler. Therefore, cleaning overhauls shall be periodically
carried out (every six nonths). '

Durmg this cleamng ovérhauls, equlpmenl dala shall a]so be measured and used
as reference in deciding the items and scope of futire overhauls

4) Kattench Power Plant Unit No.3, Umt No.4 and Umt No 5

® Approxunalely 25 years has passed since !he stan of operauons in these units,
and they were also S_UbjeCl to damage during the Middle East War of 1973. The
extent of defects in the unils is thus so great that output and heét efficiency
levels cannot be restoréd (o ongmal levels For this reason it 1s proposcd 1o
install a new 200 MW unit that uses HFO andfor NG as fuel in p!ace of the
exrsllng units, ' : ‘ C

(2) New Training Center Establishment Plan

Regarding the New Training Center Establishment Plan, the training courses, training
schedules, training curriculums, organization and operation system ete, which were
proposed in the Progress Report and lntenm Reporl were conﬁnned and agreed by the
Syria side.

Moreover, the Syria side agreed to the operation and maintenance expenses, the s’e(:urih'g
-of instructors and other neceésary staff, and the construction of the nccessary facilities

elc. which were ingicated in the Interim Report, and the Syria side expressed its strong

desire to have the New Training Center throngh Japan®s grant aid in aceordance wilhi the
- proposals of the Study Team. '

2.6.3 Seminar

A seminar, which was entitled “Rehabilitation and Maintenanc_e_P;o'pdsals\for the Selected
Power Plants” and was prepared based upon the re!:abi:itaiion proposals prepared by the
Sludy Team from its Second Field Survey ﬁndmgs, was staged and about 20 ofﬁcrals and
engineers from the Syria side attended.

2.6.4  Minutes of Discussions

The Minutes of Discussions held between lhe Smdy Team and the Syna side durmg the Third
Field Survey are shown i in Append:x 1 3 '
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2.7  Work in Japan (Third Stage)

In the third work in Japan, a Draft Final Report was prepared based upon the discusseion and
agreed items wilh the Syria side during the Third Field Survey. The following sections
describe the contents of the third work in Japan. :

'2.7.1  Preparation of Rehabilitation Plans for the Selected Power Plants

(1) Prepa:étiﬁn of implementation plan

(2) Economic and financial analyses |
(3) Preparation of tecommendations : Integration of the study resuls rélaﬁng to the
Rehabilitation Plan

2.7.2 Preparation of the Training Center Establishment Plan
(1) Preparation of implementation plan
(2) Economic and financial analyses

(3) Preparation of recommendations : - Integration of lhe study results relating to the
“Training Center Establishment Pian

" 2.7.3 Preparation of Draft Final Report

The Draft Final Report, consisting of Rehabilitation Plan for the Selected Power Plants and
the New Training Center Establishment Plan, was prepared during the thicd stage work in
Japan.

2.8 Fo_urfh Fie_ld Survey

'2.8.1 Contents of the Survay

‘The Fiiur_th Field Survey was conducted from June 6 to June 20, 1995. During this period, the

Draft Final Report, which was prepared during the third work in Japan, was presented and
explained to the Syria side.
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2.8.2 Minutes of Discussions

The Minutes of Discussions held between the Study Team and the Syria side during the
-Fourth Field Survey are indicated in Appendix 1-4.

2.9 ' Final Report Preparation
The Finat Report is prepared based upon the results of the discussions held with the Syria side
concerning the Draft Final Report during the Fourth Field Survey and upon the making of any

necessary revisions. The Final Report is scheduled to be presented to the Syria side in the
middle of August 1995,
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. CHAPTER3 CONFIRMATION OF THE STUDY BACKGROUND |

3.1  Power Demand Forecast

311 National Development Plans

(1) 5-Year National Economic and Sociat Developmeént Plans, 1960 - 1990

The 5-Year National Economic and Social Development Plan commands the status of a

state-level development plan in Syria. Since the launching of the Ist Planin 1960, seven
plans have so far been implé'mehteéi. The first six plans covered 30 years of political
upheaval, ranging from the federation with Egypt to the third Middle East War, as is
sunimarised in Table 3.1.1-1. The econoniic development during this period was

inevilably affected by the political situation.

Table3.1.1-1 5-Year National Economic and Social Development Plans, 1960 - 1990

5-Year Plan

Period

Summary

“1st

1960 - 1965

Dusing the period of federation with Egypt designed fo consolidate the social
infrastricture, the nationalisation of major banks and enterprises led to a much lower
level of privak sector investment than iniially hoped for. The establishment of the
Baath Paty alministration in 1963 established the power basis for subsequent
governments bul economic development stagnated with the investment performance
remaining al 60% of the planned level. :

 2nd

1966 - 1970

Under the guidance of then East Germany, the plan was formelaid based on the East
European model. Due to the shortage of foreign curency and the break-out ofthe third
Middie East War, etc., the investment performance remained at 70% of the planned
level. : S : -

3rd

1971 - 1975

Due to the fourth Middis Eag War, the plan was temporarily suspended. With
increased financial aid from other Arab counirics, the tesukting investment during the
plan period totalled 12.7 billion Syrian pounds insiead of the originally planned 8

billion pounds. The GDP growth rate achieved 10.7%, far exceeding the target 8.2%.

4th

1976 - 1980

Syria’s mililary involvenient in Lebanon in 1976 antagonised Persian Gulf countrics, |
resulting in a drastic deciine of the foreiga curency reserves. The GDP growih rate
during this period of 5.8% was 16w compared to the target 12%. '

5th

1981 - 1985

The ' worsening - Intemational balance of payments, violent surge of  Islamic
Brotherthiood and Istaeli invasion of Lebanon deterioraked the polifical siuation
surrounding Syria. The GDP growih rate remained at2.2% against the target7.7%. The
ecoriomic recession was particularly underlined by the negative growth of such key
industries as agriculture, mining and manufacturing.

6ih

1986 - 1990

Due {6 funding and other difficuliies, the plan components stayed at the draft stage
evenin the final year of the plan period. The growing seriousness of the power supply

and goods shortage made the investment plan for the public sector focus on these 2

aspects, Specific attention was also paid (o the possit;ility of new oil field development

| 1o imprave the international balance of payments.

Saurce: JICA Country Dataon Syria in Fiscal 1993




{2) Ongoing 7th 5-Year National Economic and Social Development Plan (1991 < i995)

While the 7th S5-Year Plan (1991 - 1995) is currently being prépared' its components

have not yet been announced. As the 6th Plan gave pnonty to agncultural deveiopment ‘

to improve the food supply self- -sufficiency and promotion of the food processing
industry”, "promotion of industrial production and the dcvelopment of il and natural gas
resources” and "expansion of the power geneiating facﬂmes" it {s assumed that the 7th
Plan wilt inherit these policy priorities. Table 3.1.1-2 md:cales the targel GDP growth
rates in the Sixth S-Year Dcvclopment Plan.

“Table 3.1.1-2 Target GDP Growth Rates of 6th 5-Year Plan (1985 prices)

(Unit million Syrian pounds)

Sector 1985 |Ratio(@)| 1990 | Ratio (%) Pmmé‘fggg“(‘gf"d“
Agriculiure 1239 | 1959 | 24385 | 2098 730
Mining 6,008 680. | 658 | 817 . 980
Manufectuting 13309 | 1507 | 13845 | 1608 120
Power/Water - l,'23(_’i ' 1.4ﬁ _ 2,615 2723 16.20
Construction 6,365 720 _ 830 075 .6.‘_:30
Commerce 18861 | 2135 | 25980 | 2247 6.60
TransportationfCommunications | = 5,642 6.39 - 8,710 743 | 9.10

| Financeftnsurance. 515 | sn 5310 | 496 520
Services 15007 | 1709 | 20205 | 1724 6.00
Total 88,342 - | 100.00 100.00 826

Soutce: JICA Country Dataon Syria in Fiscal 1993

7210

(3) Outlme of Pnonty Issues for National Developmem Pla.n

In implementing the Nahonal Economic and Soc1al Development Plan, mp pnoruy is :
- given 1o 4 issues, i.e. promotion of agriculture, energy developmenl export promotion
and envuonmenta] care, (See Table 3.1.1 -3) :




Table 3.1.1-3 - Priority Development Issues

- Issue

Concrete Measures

Incréased power generalion

Development of waler resources

| Main Policies
1. Promotionof |+ Increased production fo achieve self- » Improvemén of irrigation facilities
Apriclture + sufficient food supply _ | + Dissemination of processing technologies
_ . Processmg of agricultural products
2. Energy . |+ Development of oil (light oil} and Exploitation of oif and gas fields
- Development . | nataral gas resources B

Proper management and construction of

" pawer planis
. Wider avaitability of drinking water supply

3. ' Export Promotion | +

Promotion of oil exports

Development of processing technologies
and quality control

4. Environmental Carg| «

Prevention of water and air pollution

_'Sodr‘ce': JICA Country Dataon Syﬁa in Fiscal 1993

312 Industrial Development Plans

Based on the 5- Year Plan, various national-level development projects have been in progress

in each sector as outlmed below.

sty
M'vg

Imgauon

(l_) Agricultural Development

- Water resources development plan

(2) Energ}? DeVelbpmenl

- Unitization of gas produced at oil fields

- Commercial production at Al Kadir Oilfield

- Utilisation and commercialisation of naturat gas resources (joint programme with EC)

(3) Export Promotion

gg | L - _Fuel exports to Cyprus (Benlos Refinery)
-+ Cotton spinning factory

313 Trends of GDP

'Synas average annual GDP. growth rate once reached more than 10% in the early 1970's due
{0 the realistic economic pohcles but sha:ply dropped to as low as 2% in the 1980's due to the
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worsening of the economic envi rOnfnentg ancé the late 1980, it has recovered 1o around 8%,
partly because of the c'onlrib'u'li{}n of newly developed oil fields, etc.,

“The total GDP in 1992 was 1370.99 billion Synan pounds (SP} wuh a per capila GDP of _

28 630 SPor2 551 Uss.

P -

~~The GDP composmon by sector shows 30% for primary industries; 21% for Secondary
industries and 49% for teruary industries, indlcalmg a relahvely good balance between

different types of industries.

Table 3.1.3-1 Gross Domestic Product at Market Prices by Sector, 1970 - 1992

(al curent pnoe and in miflion Syrian Pounds)

1970 | 1975 | 19801 1982 | 1983 | 1984 | 1985 | 1986 | 1987 1988 | 1989 [ 1960 | 5991 | 1992+

Agriofaze 130 3 1036 npsy 156 14305 17863 2R 32am 56509 dosig w5t a6 o
Mg &Mafatrig 149 ap) Sy ngo 200 13 1n| 15554 18R 02 a181| si] eated e1a08
Ruabing & Comértin o s 35 43 ased spodd Sl el es v s 0 e 14132
Whokessle & Rotad trade 135 4o 12sa] tesid vmn 17e] 13508 20049 3mg asee s2ass| o] esst] Wi
Trespout & Coowsaricasin | 73] 240 3555 ss3| sse 621 giod opsal niamy we0) 2197 2550 smis] wn
Yrome&lmrae | 7130 38 439 axe] 4e 418 ass o esig] 78100 9% 1084 1S
Soid&Pmndsenins | ng 28 o9 1] e g 2ol o mied ae] e ased e e
GovesmartServos 7 7 sasf st el g 1 16 s wes] 2und wud w3 o
[ Poivte i peotescrnices RN R
Totd 6 057 siznf sz Bl 15 wan s i 185047 28592] 263329 316204 170950
* Provisional ' : o .

Source: Statistical Abstract 1993 Forty Sixth Year, Central Burcau of Statistics
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Table 3.1.3-2 GDP Growth, 1970 - 1992

(al constant price of 1983, 1985=100)

w0 | 1915 | avso | 1985 | 1990 | 99 | 19927
|Agriculture | 4 641 100 100 128 133 146
|Miding & Manufacturing B| 6l 7| 10 149 158 167
Bl Building & Conslructmn st 33| B 100 | 0 41 - 45 43
Wholesale & Retail trade e 64t 90 100 87 96 110
|Fransport & Communication 3. 7 4 -100 124 127 138
Finance & Indurance ' 9] 0B 114 100 9 99 108
Tsacial & Personal Services | 3 69 w | 7 - 87 92
Government Services 2 60 | 86 100 76 s7 95
orivate wonprafit Services | 41| 42| 6 100 138 4o | et
[Totat 330 58 s4 | 100 108 116 123,

* Provisional
Source: Statistical Abstract 1993 Fotty Sixth Year, Centrat Bureau of Statistics

3
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Table 3.1.3-3 Gross Domestic Product at Market prices by Sector, 1970 - 1992

(at current prices and in million Syrian pounds)

| 1980 Share 1985 | Share | 1992 " | Share

Agriculture 10369 | 2022% | 17463 | 2098% | 110587 _29._81'9*9
Mining & Manufacturing | 8373 | 1633% | 12521 | 15.04% | 61498 | 16.58%
Building & Construction | 3574 | 697% | 5693 | 6s4% | 14132 181%
Wholesale & Retail Trade 12,693 24.76% | 18,509 | 22.24% | 87346 | 23.68%
Transport & Cominunications | 3,555 693% | 8196 | 98s% | 33723 | 9.09%
Finance & Insurance -~ | 3266 | 631% | 4180 | so2% | 12308 | 332%
Social & Personat Services 1926 181% | 2195 | 264% | 6973 | 188%
Govémment Services $480 | 16.54% | 14408 | 1731% | 43788 - | 1180%
Private Non-Profit Services S 34 | 001% 60 | o001 | 133 | 004%
Total 51,270 | 10000% | 83225 | 10000% | 37099 | 100.00%

Source: Statistical Abstract 1993 Forty Sixth Year, Central Bureau of Statistics

- GDP Share By Sector
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Source: Statistical Abstract 1993 Forty Sixth Year, Central Bureau of Statistics

Fig. 3.1.3-2 GDP Share by Sector, 1992
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Table 3.1.3-4 GDP Per Capita, 1980 - 1992

ltem 1980 9ss | 1990 T

Populationat Mid Year | 8704000 | 10,267,000 12,116,000 12,956,000
GDP at Market Price (M.S.P.). 51,270 83225 268,328 370,990

| GDP Per Capita in S.P. . 5,390 8,106 '22,!4? 28,630
Exchange Rate per US$ 393 - 1123 11.23
GDP Per Capita in US$ 1,501 — 1573 2,551

Source: Siatistical Abstract 1993 Fody Sixth Yeeﬁ, Central Buréau of Statistics

'3.1.4 Power Demand Forecast

T hé power de:ﬁand is usually forecast by the following methods.

(1) Accumulation of the demand by sector and application baséd on fact-finding survey
results (short-term forecast).

(2) Forecasting by extending the power demand trend in the past to the future (short-term
forecast).

(3) Using the almost propomonal correlauon betwcen the power demand and unit price of

‘power as well as the GDP index, forccasting of the likely demand based on the unit price
of power and GDP index (medium-term forecast)

. {4) Macrocconomic forecasl taking the income elasuclly as well as price clasticity of the

- power demand into consnderauon (long-lerm forecast).

For the present Study, only frég'nlenlary data could be obtained for the power demand by
sector and for components of the current Tth 5-Year Plan. As a result, it was impossible to
reliably forecast the deer demand using the above methods.

: lnstead the power demand forecast peepared by PEEGT upto until 2020 (see Table 3. 1.4-1)

was gwcn to the Study Team. Examination of this forecast revealed il to be reasonably
appropriate although rather opmmsuo The PEEGT forecasts a demand increase based upon

- actual records of power demand over the last 30 years (see Table 3.1.4-2) as well as taking

into consnderauon of the followings.

“® Power demaﬁd increase rate in the last 30 years
@ National Development Plan
@ kaely power demand of new large pro;ects
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2 fentiliser plants (Palmyra and Hasake) Cf20-30 MW/plant
' 3/4 textite or clothing plants (Idleb and Lattakia, ete.) <= 15 - 20 MW/ptant
Iron works (Al-Zara/Homs) o ¢ 120- 150 MW
3/4 cement plants {Damas, Hama and Hasake, etc.) @ 30 MW/plant -
« Irrigation projects | '
s Others

@ TFuture r’egior‘ia] development plans

® National and local economic and political conditions

® - Population growth forecast for each region




Table 3.1.4-1 Power Démand vp Untit 2020

Expected Power Demand

N As End of Jan.1995

YEARS 1995 1996 1997 1998 1999
Peak load demand 2,725 2970 | 3238 3,529 3,347
Energy demand(GWH) 16,285 17,750 19,348 21,089 23,987

- |YEARS 2000 2001 2000 | 200 2004
Peak load demand 4,193 4,486 4,800 5,136 5496
Encrgy demand(GWH) | 25,056 26,810 98,686 30,695 32,843 -
YEARS - 2005 2006 2007 2008 2009

~ “Ipeak Joad demand 5881 6,233 6,607 7,004 7,424
Energy denmand(GWH) 35,142 37,251 36,486 41,855 44,366
|veARrs 2010 2011 2012 2013 2014
Peak load demand 9810 | 8342 | 8842 9,373 9,935
Energy demand(GWH) | 47,028 49,850 52,841 56011 | 59372
YBARS 2015 2016 2017 2018 2019
Peak load demand 10531 | 13,163 11,833 12,543 13,295
Enezgy demand(GWH) 62,934 66710 | 70,713 74,956 79,453
 |Peak load demand | 14093

- [Poergy demandGWH) | 84,220



Table 3.1.4-2 Power Demand in Last 30 Years

Year Installed Capacity Peak Load - Power Demand
_ S H(MW) MW) (%) (GWH) %)
1964 0 0 - 370 .-
1965 T 0 - 315 122
1966 _ . 180 0 _ 443 | 67
1967 175 0 - 450 | 16
1968 : o 0 - 498 .| 107
1969 ’ 264 : 0 - 593 191
1970 . : 267 e - 171 31
o L 29 - | 17 .06 914 . 176
1972 : 285 19 | . 86 1081 | 1s
1973 , 274 o1 o | 110 | 39
Average (1964 - 1973) | ' - 34 - | 122
1974 675 255 - iz | -
1975 185 1 a2 | 14s 1353 | 195
1976 984 S am 34 | 168 | 203
1977 1,134 390 | 200 |- 2000 § 234
1978 : 1,502 : SS1 R 2440 ) 1S
1979 . 1613 . | 633 243 3114 | 276
1980 ' 1,121 ' 110 13 3637 | 168 @
1981 LM | 87 138 . | 4378 304
982 | a8 | neeo | 244 | 5315 214
1983 2,052 1,132 39 . |. 6219 17
Average (1974 - 1983) ' : g4 - ] 209
1984 2,050 | 1 - 6755 -
1985 - . - 2,050 1420 | 17 7513 | 112
1986 2,050 1460 | = 28 8250 | 98
1987 © 2,100 1,550 | 62 | sso0 |- 30
1938 2,100 Sl oweso | ooes b e 70
1989 2,160 o 1,870 133 10,300 - 132
1990 2220 1,928 31 10,907 59
1991 2,193 200 | 52 | 11,663 | 69
1992 2,193 _ 1982 | .23 12055, | 34 ;@ _
B 1993 2,375 2002 | 25 | azom | 01 :
Average (1984 - 1993) B T80 : © 6.7
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3.2 Power Supply System Improvement Plan
3.2.1  Existing Power Supply System

(1) Power Genefation Plants
“The noninal and available power gencration capacities _ir{ Syria are shown in
" Table 3.:2.1-1. Of the total nominal capacity of 3,577 MW, 898 MW are provided by
hydro’powéi geﬁéraﬁon with the remainder provided by thermal power generation {steam
power and gas turbine).’ Although diesel generation facilities exist, the generation output
is negligible and the MOE intends to decomniission the diesel facilities as soon as
- possible. ‘ '

Table 3.2.1-1 Existing Power Geseration Plants as of 1994

Name of Power Plant| Type of PS | Type of Fuel| Nowminal Capacity Availabte Capacity| = Gross in 1994

(PS) _ . (MW) in 1994 (MW) (GWH)
Baath+ SmaliHiydro | 3WT | Hydro 98 50 337
Banias 48T +GT | HFO+ DO 710 . 640 3,761
Hameh 38T HFO 35 5 27
Kattench | “4ST | NG+HFO 154 70 233
Mehardeh - 4 ST +GT | NG + HFO 660 580 3,403

o +DO
Frame 5 Gas Turbices|  14GT | . DO 280 - 20 112

3 in Aleppo '

S in Damascus

2 in Hama
21in Homs
2 in Latakia _ 3 _ _
Swedich '_ SGT | NG+DO | 150 150 1,074
Tayem | 36T | NG+DO 9% 90 632
{Thawra | SWr | Hydo | 800 500 2,121
Tishreen - _ . 28T | NG+HFO 400 360 21
R 46T |NG+HFO| . 200 200 | 149
Refi. + SPC . o - 279
Total ) 1 3,577 2,665 14,230
HFO: Heavy Fuel Oil NG: NawralGas DO: Distillate Gil |

.11
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“The main power plants are the Thawa Hydropower Plant'(3 X 100 MW), Mehardeh
Thermal Power Plant (2 X 150 MW + 2 X 165 MW), Banias Thermal Power Plant (4
% 170 MW), Kattench Thermal Power Plant (154 MW), Swedich Gas Turbine Power
Plant (5 X 30 MW) and Tayem Gas Turbine Power Plant (3 X 30 MW), both of which

were commissioned in the period between 1988 and 1990, and Tishre'én Thermal Power |
Plant (2S'I‘>< 200 MW + 2GT % 100 MW) commissioned i in 1993. These 7 plants account
for approxamately 80% of the nominal capacity. 'Fhe rcspectwe shares of hydro and

thermal power géneration are 25.1% for the former and 74.9% for 1he lauer

Power T ransmission Lines

‘The power {ransmission system in Syria consists of a 400 KV grid and ’230 KV gnd The
former is intended to link to Jordan and Turkey for the interchange of electricity, “The
transmission grids are shown in Fig. 3.2.1-1. : -
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Fig. 3.2.1-1 Power Transmission Grids in Syria
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3.22 Improvement Plans

(1) Power Gencr’alion'Fac‘ililies Construction Plan
The power plaat expansnon programme of the PEEGT is shown in Table 3.2.9-1. 'nus
aints to double nommal capacnly by the end of 199?, as shown below,

. Exisiing'ﬁonliﬁai capacily '(NOVember,' 1994) : 3,570 MW
» Additional nommal capacnly : 3,430 MW

~* Total nominal capacity in 1997 : 7,000 MW

Table 3.2.2-1 Power Plant Expansion Programme

Plant ﬂama ' Type ' Fuel Nomir(lgi“([?;p acity
Nasrieh Gas Tutbine HFO'+ NG 300
Zezoon Gas Turbine ' : HFOJ-';\'G 300 |
Jandar " Combined Cycle ‘NG 600
“Aleppo © Steam Turbine * HFO+NG 1,000
Al-Zara SteamTutbine NG + HFO 600 : %
'. Tishreen (Yosef) Water Turbine HYD : 630 el
" Total Capa'.cily. (MW) ' © 3,430

(2) Transmission and Distribution Facilities Improveiment Plan

For some time, the Government of Syria has been requesting the BU's assistance for the
preparation of a transmission and distribution improvement plan The relevanl project
has now entered the stage of full-scate lmplcmentaHOn wilh an EU grant,

The project intends; . :
® The preparation of a master plan for the power transmission and distribution systems
in Syria, R | J 4
@ Review of the distribution command facilities, including the communication system,
and preparation of a rehabilitation plan for such facilities, and
@ . Preparation of a training programme for trans’mission and distributioh related
personnel, supported by the provision of training malenals and equipment as welf as
the dispatch of experts.
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" ‘The total grant amounts to 11 million ECU and the agreement was signed in' November,
1994.

3.23 Manpower Trainin’g Plan Related to Power Supply System

Many Synan engineers workmg in the power seclor are acutely aware of the lack of sufficient
training for operation and maintenance staff at power planis. No effective measures have beent
\mplemented due to the shottage of foreign CUTERNCY feserves for procurement of training

- materials and fraining system problems. (The Banias Power Plant is said (o be an exception

where the technical training of operation staff is actwely conducted through OJT. However,
the scope of training for mfuntenance staff is said to be hmxted D)

Against this backgr()und the Government of- Syna has requested the EU's provnslon of
manpower training in the ransmission and distribution ficlds and the Government of Japan’s
prepasation of a training programme for power generation-related staff and the construction
of a relevant training centre.’ It is desirable, therefore, that the EU and Japan actively
cooperate with each other to assist manpower development in Syria's power sector by
coordmalmg lhclr respective project phases.

3.3 _Powefr Plaht Development Plan

3.3.1 ‘New Power Plant Cbnstruction Plan

~As already referred to in 3.2, the PEEGT plans to expand the nominal generation capacity by

3,430 MW by the end of 1997. Among the relevant projects, the contract for the new Jandar
Combined Cycle Power Plant (600 MW) was won by Mitsubishi Heavy Industries in Japan
and installation work is currently in progress (Four 100 MW gas turbines have already been
put int6 opération) to meet the completion date at the end of 1995. Similarly, the contract for
the " 'I‘lshreen Darn Hydropower Plant (630 MW) was won by a Chinese contractog while the
work ‘contraét for' the ‘Aleppo Thermal Power Plant (1,000 MW) was concluded with

' Mltsublshi Heavy Industries on November, 1994 and work has begun.

332 Financial Plan

The current construction of the Jandar- Combmed Cycle Power Plant is being advanced
* through fundmg from’ the Overseas Econormc Cooperatlon Fund (OECF) of Japan, while
“work on the Aleppo Thérmal Power Plant is bcmg advanced through a toan from Saudi

Arabia.
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It is considered difficult for Syria to cover the costs-of construction of other power: plants
through its own finances, and it is in the situation where it must rely on foreign loans when
compifing consteuction plans.

Atpresen, talks are being advanced on the constniction of the Al-Zara Thermal Power Plant
(two 300 MW turbines), which is currently in the planning. stage, through the provision of
OECF funds. Currently, the OECF is studying this, however, no final decision has yet been B
made. : : o : :

" 3.3.3 - Relationship Between New Plants and Rehabilitated Piants

The construction of the planned new power plants is proceeding smoothly, and as was
wientioned previously, construction of the Jandar Power Plant (600 MW) is scheduled to be
completed by the ead of 1995, Moreover, work on Aleppo Thermal Power Plant (1,000 MW)
and the Tishreen Dani Hydropower Plant (630 MW) is expected to commence soon, and
these two plants are scheduled for completion some time in 1997 or 1998,

The completion of these new power plants will provide_ a surplus nominal power generation
capacity in Syria and will greatly help the operation of the existing power planis. To be more
precise, the failure in the past to increase the nominal generation capacity in.line with the
- demand increase mieant that major power plants could not conduct the necessary shut-down
for periodic inspection and maintenance purposes; sesulting in de-rating of the: generation
facilitics of these power plants. With the avaitability of a surplus generation capaéity in the
near future, the existing power plants will be able to shut-down and receive inspection and
maintenance. ' ' : '

The systematic shut-down of the existing major powet plants for thorough inspection, repair
and rehabilitation purposes means a recovery of the rated generation capacity of these power
plants which will in furn create the opportunity for the new power plants (o also shut-down
their operations to conduct propér periodic inspection and maintenance work. The end result.
of this virtuous cycle will be the improved reliability of the ‘entire power supply system in
Syria. - ' '
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