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CHAPTER1 OBJECTIVES AND BACKGROUND OF THE STUDY

1 Study Outline

- {1} In recent years, the Syrian’ Arab Repu'blic (hereinafter referred to as Syﬁa)'.has'shmm

steady economic development (8.2%). One significant problem, however, is lhat the
power supply falls short of the demand due 10 the delay in developing new power

‘resources. In fact, this power supply shortage already comprises a constraint (o genesal

economid “development, particularty developnient of the industrial sector, dusing the
process of transition to a markel 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 shorlage As aresult of these efforts,

at Tishreen Power Plant, two 200 MW steam turbines slarted operation in February 1993
and -April 1_994 respe_chvely, and two 100 MW gas turbines stasted operation in October
and November 1994, Morcover, at the currently under construction Jandar Combined
Cycle Power Plant, four 100 MW gas turbines started operation from November last year

" through (his year. These additions together with an increased importance of hydroelectric

power plants have meant thal guaranieed capacily is expecied fo rise to approximately
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 improvements are now being

made to the power supply situation in the capital Damascus and the other major citics of
Syria. -

- Under the above mentioned light power su;iply situation, all existing power facilities,
ranging from generation 1o lransmission and distribution facilities, have been forced to

operate al full capacity for long hours. The resulting lack of propcr maintenance due to

~ the lack of time for maintenance work has caused a deterioration of the output or

per_rohn'anc:e of these faciliies with an adverse effect on the electricity supply.
Rehabilitation of the existing power facilities, in addition to the conslruction of new
generalion facitities, ~is imperative o end this vicious circle and to' improve the
reliabitity of the power supply facilities and systems. Also, renovation of the existing
facilities should be considered to improve the system efficiency. As was mentioned
earhcr, if the curremly under construcuon power plants and planned power plants are
completed according to the schedule, the guaranteed capacity will exceed the peak
demand up ﬁntil_2{_)01,'and it is thus necessary to quickly plan and implement the plans
for rehabilifation and renovation of the existing powel_' generation facilities during this

- period.



(2)
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At the 'same time; the MOE belicves that thé technical u‘ainiﬁg of: operation and
maintenance staff working i in the power supply sector is one of the lnghesl priority issues
facing the Minisiry. This is because the relanvely low technical level of engmecrs
operating and maintaining the cxisting power supply systems has resulted in both the
incflicicnt and ineffective operation and maintenance of the facilities and systems Wthh

Cis one factor comnbutmg to the dctcnoratmg pawer supply

In order to materialise the technical training df operation and maintenance staff referred
fo above, the Government of Syria originally’ ‘requested the Govemment of Japan to

“conducta feas:b:llty sludy fof the Power Sector Training Center Construcnon Project as

'parl of the Japans development {(feasibility) sludy programme in ﬁscat 1992 'i‘hrough

*consultations held in February, 1994 betweén the Mmmg and Industrial Projects

Idcnhﬁcauon and Confmnauon ‘Study Team dispatched by the Japan  Intertational

" Coopération Agency (JICA) and the Government of Sym, it was agreed that a training

programme wobld be incorporated in the Master Plan Study on Rehabifitation of

" Existing’ Power Plants. Based on this agrecmenl, ‘the Government of Syna made an
official request 16 the Government of Japan to conduct a development study on the

rehabilitation of existing power plants and on'the improved efficicncy of their aperation
and maintenance. In response (0 this request and entrusted by the ‘Govémmentof Japan,
JICA dlspatchad the Preparatory Study Team to Syna in July, 1994 to' confirm the
background and components of the ‘Syrian request, The Preparatory Sludy Team also
consulted ‘with the MOE as the Syrian counterpart organization for the' Master Plan
Study and the Scope of Work was signed by both parties on July Tth, 1994, ‘

In the meantime, the EU is planning to provide economié coopera!i‘on‘(loén) and

“technical cooperation {grant for 11 million ECU) for the power sector in Sysia through

the Governmént of Syria. The economic cooperation is intended 10~ ¢onstrict new
transmission and “distribution facilitics while the “technical cooperation involves a

‘development study ‘o the power transmission and distribution facilities and assistance

for the cstablishment of & new training centre for transm i's‘s‘i'on" and disiribution. Notés for

" (echnical cooperation were exchanged on December 1994 and zhe field survey was

commeinced on Janvary 1995.

The contems of the EU 1echmca! oooperauon can be summanmd m the followmg

manner,
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1. Consulting Services and Equipment

| .. Component ngs:'il;é';g Equipment Total
1)) 'Pm'jec't Implementation Unit (P1U) 300 4000 0 L,7G0
(2) Trainings Support 1,750 1,000 2,750
'_(3) Sector Master Plan _ | 850 500 1,350
4) Transm:ssnon & Dlstnbu(con 600 50 650
(5) Operation and Control | 2,125 200 2,325
(6) Managément lnfonnauon System (MIS) 600 ' 0 600
(7) Construction Project Supervision Asst. - 800 100 900
Sub-Total | 8,025 2250 10275

2. Training Abroad | . ' | 326
3. Contingencies (3.7%) Lo : ' 400
Grand Total 11,000

(the: Unit Thousand ECU)

1.2 ObiectiVeé of the Study

The Master Plan Study on Rehabilitation and Manpower Training for Power Plants

~ (hereinafter referred 1o as the Study) has the foltowing objectives.

(1) To confinm 'the background of the request, including Syria's sociocconomic realities in

~ general and the conditions of the power sector in particular.

(2) To prepare a rehabilitation/renovation plan by selecting 3 - 4 thermal power plants which
" have high priority for rehabilitation out of the 14 ¢xisting thermal power plants.

(3)'_'1‘0 prepare an operation and maintenance staff training plan for (he effective and
-efficient use of thermal power plants.

1.3 Subject Area of the Study

“The subject area of the Study encompasses the whole of Syria in order to include all 14

existing thennal power plants, including those at Mehardeh, Banias, Kaiteneh and Tishreen,



1.4 Scope and Contents of the Study
The Study has been conducted pursuant to the S/W and M/M (Juty ’hh 1994) agreed by
JICA’s Preparatory. Study Team and the Govemmcnt of Syria and the scope of the Study isas

deséribed below.

-[Part 1} Macro Framework' Study for Masler Plan (mcludmg Soctoeconomlc Survey

PN

and Power Sector Survey)

[Part2) ~ Mastér Plan Smdy on Rehabilitation and chovatlon of Exlstmg 'l‘hermal
- Power Plants :

[Part3] Study on Manpower Training for Operation and Maintenance
1.5 Study Implementation Schedule {Work Flow Diagram)

The overall implementation schedule of the Study is as iltustrated in the work flow diagram
{see Fig. 1.5-1).

The field surveys were conducted over the following periods: .

(1) First Field Survey :  October 28, 1994 through December 2, 1994,

(2) Second Field Survey i January 12, 1995 through February 7, 1995,
{3) Third Field Survey ;' March 10, 1995 through March 24, 1995

(4) FoushField Survey @ June 6, 1995 through June 20, 1995.






Fig. 1.5-1 Study Work Flow Diagram
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[Part 2) Selection of Subject Power Plants for
Rehabilitation

@ Review of existing thermal power plants
@ Preliminary assessment and examination of
priority criteria

@ Selection of power plants in need of urgent

rehabilitation

3) [Part 3) mprovement of Operation and Maintenance

Control System

@ Preparation of alternative rehabilitation plans
(3 - 4 plans)
@ Analysis and evaluation of alternatives

3) {Par1 3) Necessity for Training Centre and its

Basi¢ Design

© ®© Survey on current state of operation and

maintenance ¢ontrol at exnsung power plants
@ Survey on existing training facilities rclaung to
power sector ‘ _

® Exammanon of ncce%suy suuab:luy and
scope of training centre

@ Examination of training contents and
managemenil style of training centre

® Examination of criteria 1o select training
centre construction sile

® Review of training centres for power sector in
Japan and other industrialised countries

Year 1994
Month - Oct, Nov. Dec. Jan,
ltem  22.1 Preparatory Work m }apan 222 151 Field Work 2.2.3 Work in Japan (1st Stage) 272
t?:— “(3) Collecting of Reference Data and Field Survey " (1) Analysiss of 1st Field Su'rvcy Findings
)
Qé 1) [Part 1) Cb'_l!ec;ing of Reference Data for 1) [Part 1) Analysis of Refetcnce Materials
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Pﬂl‘fl) ‘ . o - e A _ .
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(2) Preparation of lnccpnon g environmental standards) ~ programme _ 2
[Part 2) ) Report _ S @ Survey on existing power supply sysiem ® Review and analysis of institutional § <4
_ . 1} Basic Principles of the g a. Current conditions of existing power plants framework b g
Preparation of - Study : s b. Cumrent ¢conditions of existing power supply ﬁ o
Master Plan 2) Study Method & and distribution networks 7 8
o 3) Swdy Accuracy _ o ® Survey on electri¢ power development plans 2 4
glu;l }bpﬂ i 4) General Plan of Related g ® Survey on institutiona] framework ' 2) [Part 2] Preparation of Alternative Rehabititation 6‘? 2 ‘
edidl' ation N -Work ' o Plans 5 —p § b
f:f;ajni:n';g r & [ 5) Division 6f Work = . ‘ & A |
& 6) Study Schedule @ Analysis of selected power plants = <
@ Initial environmenial survey = 5
3 5
& e
L) -O
) 8
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o
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CHAPTER2 OUTLINE OF STUDY-IMPLEMENTATION

The Study, the scope and contents of which were explained in Section 1.4, is being proceeded
in accordance with the schedule indicated in the Inception Report. The activities of the Study
and those results are summarized as follows.

21 Power Plants Rehabilitation Plan

221 Selection of PoWe’r' Generation Facilities to Undergo Rehabilitation and
Renovation '

‘As a result of the consultations held with the Syrian side, based upon the findings of the First

Field Survey and the criteria for the selection of power plants to undergo rehabilitation and
renovation, the following were selected as the larget power plants of the rehabilitation and
renovalion plan. '

@ Kattench Power Plant, Unit No.3,4,5and 6
@ Mehardeh Power Plant, Unit No.1 and 2
@ Banias Power Plant, Unit No.1 and 2

Furthermore, the present conditions and problems (nommal capacmes available capacilies,
initial operatlon “dates, total operation and stoppage hours, used fuels, heat efficiency,

~ equipment supphers ete.) of the s_urveyed power plants are described in Chaptér 4,

212 Examination of Power Plant Rehabilitation Alternative Proposals

“The first rehabilitation altlernative proposals for the powes plants identified based upon the

ﬁ_ndings of the Fi_rst Ficld Survey are as follows.

; (l) Kattcneh Power Planl

) Rehabilitation Alternative Proposals for Unit No 3, Unit No.4 and Unit No.5

~ Change fuel from HFO to NG.

@®
e Using HFO as'the fuel, install a 500t blower, change the economizer tube
_ arrangemenl and change the ajr heater {0 a horizontal sesies lube anangement '

‘ Change the mr heater fo a ro!almg regenerauve lype..
Renew the detenorated elccmcai insu‘umcntation and gages.
Instead of rehabilitation, msta]_l a new 200 MW unit.

@@ @ ®
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Rehabititation Alternative Proposals for UnitNo.6 -+

“Renew the gas 02 meter.
-Periodically c]cén the rotating rege’ﬁéljalivc aif heater.
Replace the clements of the r‘o!'aling regencrative air heater.

Dismantle and inspect the rotating regenerative aif heater.

®©e8 06

fix the air and gas leakages in the ducts and reaovate the insulation material
and cover plates. '

Renew the deteriorated electrical instrumentation and gages.

s e

Perforni a detaited inspection on cach part of the unit.’

(2) Mehardeh Power Plant Unit No.1 and Unit No.2

@

®

@

@®
®

Renew or renovate the Opcra!ion Control equipmeit and systems.
Dlsmam!c and inspect the rotalmg air heater.

Fix the air and gas leakages in the ducts and renovate the insulation matenal and
cover plates,

‘Rehabilitate the condenser of Unit No.2.

Perform a detailed inspection on each part of the units.

{3) Banias Power Plant Unil No.1 and Unit No,2

©

2.1.3

® ©® 06

Replace or rehabilitate operation control gages and instrumentation systems.
- Change the instrumentation systems from air typés_ toelectrical types.
- Renew the gages. '

‘Perform calibration of the gages.

Install gas O2 meters at the a1r heater lnlels and outlets.
Repair the gas thermometers at the air heater inlet and outlet in Unit No 3.

Dismantle and inspect the rotating air heater, and wash and inspéct or replace’ the
elements. |

Perform a detailed inspection on each part of the units.

Rehabilitation Proposals

Based upon lhe analysns of data and mfonnauon collecled in the course of lhe First Fietd
Survey and the rehabilitation alternatives prepared in the ﬁrst slage wo:k m Japan delaiied
surveys on each of the power plants were carried out in ihe Second Fleld Survcy The delaﬁed
results of the surveys and lhe spccsﬁc rchabﬂn{atuon proposa]s are descnbed m Chapler 4.

e




The oitline of the contents of the rehabilitation proposats for each of the subject power plants
agreed upon with the Syrian side is given below,

" Plant Namé

4 e Boﬂe: " Tusbine & Generator Control & lnstruments
and Unils . . : ,_ s Rttty . .
Banias 1. De!aned lnspemon 1 1. Detailed 1. Renewal of Conirol System (From
Unit-1 &2 Cléaning and Repair inspoction and . Preuematic to Eléciric)
2. Renewal of Reheaterand Repair 2. Rencwal of Instrument and Blectrical
‘ _ - Superheater | : equipment
Mchardeh 1. Detailed inspection, I. Detaited ‘1," Renewal of Control Systemn (From
Unit-1 & 2 Cleaning add Repair inspection and Pneumatic (o Elecisic)
o - | 2. Redewal of Rehealerand . Repair 2. Rengwal of Instrument and Electrical
L : Superhea:er : - . : equipment
Katteach 1 1. Deiailed inspoction, and | 1. Deailed 1. Renéwal of Contiol Syslem (From
Unit-6 Cleaning inspection and . Pa¢umatic to Electric)
: : ' : Repair 2. Renewal of Instrumeants and Electrical
. B - = ' equapmem y
Katteach ‘l‘hesa umits are 106 defeclive 1o restore the paformance. Therefore, no tehabilitaion alternatives are

Unit-3, 4 & 5 proposed. lns1ead a new installation of NG and/of HFO fired 200MW unit is proposed.

2.2 New Trainiijgg Center Construction Plan

221 The Need for Training of Operation and Maintenance Personnel

Through the survey and discussion with the Syrian side, the study tcam found technical levels
among the operation and maintenance staff on the existing power plants, cducational levels
and grade of educational facilities on existing Technical Tnstitutes, to be very low.

- Accordingly, the Study Team found the necessity and urgency of the establishment of new

training center where the necessary training can be executed. In addition, it was agreed that
the candidate site of the new training center will be in Jandar C/C power plant site.

222 _. Training Curriculum, Management and Organization etc. of the New
Training Center

- Proposals for the training curriculum, managerent and organization of the New Training
* Cenler were explained to and discussed with the Syrian side. Consultations were also held o

discuss specific issues such as numbers and ability of necessary instruclors and training
equipment and materials etc.. '

‘The issues that were agreed upon in the discussions held between the Syrian side and the

Study Team are as follows,




(1)

(2)

~ The instructors and s(af flhat are neccsmry for operatmg the New Tralmng Centcr are as
mdtcated in Chapter 5. The Syrian side has agreed to prepare the mstruclors and staff by -
the time lhe Center is opened

3

Training Cousses and Schedules
The lraining courses 1o be offered in the New Trainin"g Center and the training schedules
are as indicated in Chapter ‘5. There are a total of 13 courses consistinig of seven

mainte nance courses and six operation tratnmg courses, and the term of each course witl

be two to five monlhs

Necéssary Synan liistructors and Staff

Training Equipment and Malenals

Because the Study Team and the Sywian snde were able 1o reach an agroemcnt over the

basic issues of training schedules, organization _an_d staffing during the Secon_d Field

Survey, the Study Team prepared a li_sl' of the main itents 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 are indicated in Chapter 5.
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CHAPTER3 CONFIRMATION OF THE STUDY BACKGROUND

‘3.1 Power Demand Forecast

'3.1.1  National Development Plans

5-Year National Economic and Social Development Plans, 1960 - 1990

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

state-level development ptan in Syria. Since the launching of the 1st Plan in 1960, seven
“plans have so far been implemented. The first six plans covered 30 years of political
uphéaval, ranging from the federation with Egypt to the third Middle East War. The
“economic developmént during this period was inevitably affected by the political

siluation.

Origoing 7th 5-Year National Economic and Social Development Plan (1991 - 1995)
While the 7th S-Year Plan (1991 - 1995) is currently being prepared, its components

* have not yet been announced. As the 6th Plan gave priority to "agriculiural devclopment

to improve the food ‘supply sell- sufficiency and promotion of the food processing
industry”, "promotton of industrial production and the development of oil and natural gas
tesources” and "expansion of the power generating facitities”, it is assumed that the 7th
Plan will inherit these policy priorities. - The target GDP growth rates in the Sixth S-

" Year Development Plan is 8.26%/year.

3)

'Outtine of Priority Issues for National Development Plan

In implementing the Nationél Economic and Social Development Plan, top priority is
given to 4 issues, i.e. promotion of agriculture, energy development, export promotion
and environmental care. (See Table 3.1.1-3)



Table 3.1:1-3 Priority Déveloj}ment Issues:

fssue Main Policies _ Concrete Measures

1. Promotion of + Increased production to achieve self-| « Improvement of irrigation facilitiés
Agriculture ficient f ;
& sulficient food supply. o + Pissemination of processing technélogies
_ + Processing of agricultural produets o co L S
2. Energy - Development of oil’ (light oil) and| * Exploitation of oil and gas fields
Development natural gas resources ., ' _
- Increased power generauon | ¢ Proper management and construction of
. power planis
. Developmentof water eesources | ¢ Wider a\allablhlyof d.rmkmg“ater suppiy
3. Bxport Promotion. | « Promotion of oil exports I Dev_elopmemof processing téchnologies

- and quality control

4. Ehvironn‘s_ema} Care | » Prevention of water and air pollution

Source: JICA Couniry Data on Syria in Fiscal 1993

3.1.2  Industial Development Plans

Based on the § Year Plan, vanous nahonal level developmcnt projecis. have been in progress
in cach sector as outlined betow.,

¢) Agr'ic':ultural. Devélopment
- Ireigation
- Water résources development plan
"{2) Energy Development
- Utilization of gas'prodﬁced at oil fietlds
- Commercial production at Al Kadif’()ilﬁe!d
- Utilisation and commerciaiisatibn'of natu_ral gas resonrces (joint programme with EC)

(3) Export Promotion

- Fuel exports to Cyprus {Benlos Refinery)
- Cotton spinning factory




3.1.3 Trends of GDP.

Syrid's average annual GDP growih rate once reached more than 10% in the early 1970's duc

o the realistic economic po!icies but sharply dropped to as low as 2% in the 1980's due to the |

worsening of the economic environment. Since the late 1980's, it has recovered to around 8%,
partly because of the contribution of newly deve!oped oi! fields, etc..

The total GDP in 19_92- was 370.99 billion Syrian pounds (SP) with a per capita GDP of
28,630 SP or 2,551 USS.

" The GDP composition by sector shows 30% for primary industries, 21% for secondary
- industries and 49% for lertiary industries, indicating a relatively good balance between

different types of industries.
3.1.4 ~ Power Demand Forecast

For the present Study, only fragmentary data could be oblained for the power demand by
sector and for components of the current 7th 5-Year Plan. '

‘Instead, the power démand forecast prepared by PEEGT upto uatil 2020 (sé¢ Table 3.1.4-1)

was given to the Study Team. Examination of this forecast revealed it to be reasonably

 appropriate although rather optimistic. ‘The PEEGT forecasts a demand increase based apon

actual records of power demand over the last 30 years as well as taking into considetation of

~ the followings.

| ® Power demand increase rate in the Jast 30 years
@ National Devetopment Plan _
@ Likely power demand of new large projects -
.2 feﬁiliser plants (Palmyra and Hasake) : : 20 - 30 MW/plant

+ 3/4 textite or clothing plants (Idleb and Lattakia, etc.) : 15 - 20 MW/plant
- Iron works (Al-Zara/Homs) ' 120 150 MW

- 3/4 cement plants (Damas, Hama and Hasake, ete.) ¢ 30 MW/plant
+ Terigation projects
+ Others

Fulure regional deve!()pmem plans

National and focal economic and poht:ca] conditions

oé e @“-'

P0pulat|0n growth forecast for each region
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Table 3.1.4-1 Power Demand up Until 2020

“Expected P _owér Demand

~ AsEnd of Jan. 1995
YEARS | 1995 | 1996 | 199 1998 | 1999
Peak load demand ans | 2910 | 3238 | 3529 3,847
Energy demand(GWH) 16,285 17,750 | 19348 21,089 22,987
YEARS 2000 | 2000 o 2002 | 2008 | 2004
Peak load demand 4,193 4,486 4800 | 5136 5,496
|Energy demand(GWH) 25056 | 26810 28,686 30,605 | 32843
YEARS 2005 2006 2007 2008 .| . 2009 .
Peak load demand 5,881, 6,233 6,607 7,004 7,424
Energy demand(GWH) | 35,142 37251 | 3948 41,855 | 44366
YEARS 2010 2011 | 2012 [ 2013 | o014
Peak load demand 72870 | 8342 | a2 19,373 9,935
Enczgy demand(GWH) 47,028 49,850 52,841 Ss6011 | 59372
YEARS 2005 | 2086 | 2017 | 208 | 2019
Peak Ioad demand 10,531 11,163 b 11,833 | 125430 13205
Enecgy demand(GWH) | = 62,934 66,710 | 70,713 74,956 | 79,453
YEARS 2020
Peak load demand . 14,093
Energy demand{GWH) " 84,220

8
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3.2.1

3.2 Power Supply System Improvement Plans

Existing Power Supply System

- (1) Power Generation Plants

The nominal and available power generation capacities in Syria are shown in Table

3.2.1-1, Of the total nominal capacity. of 3,577 MW, 898 MW (approx. 25%) are
provided by hydropower generation with the rémainder provided by thermal power
generation (steamn power and gas {urbine). Although dicsel generation facilities exist, the
generation output ' is ncghg:ble and the MOE intends to decommission the diesel
facilities as soon as possible.

Table 3.2.1-1 Existing Power Generation Plants as of 1994

Name of Power Plant Type of PS [ Type of Fuel| Nontinal Capacily | Available Capacity] Gross in 1994
PS) _ | MW) in 1994 (MW) (GWH)
Baath + Small Hydro 3WT | HMydro 98 _ 50 337
Banias 4ST+GT | KFO+DO| 710 P 3,761
Haieh 3ST . HFO 35 5 27
Kattench 4ST | NG+HFO 154 70 233
Mehardeh AST+GT | NG 4 HFO 660 580 3,403
_ +DO
Frame S Gas Turbines itf GT Do 280 .20 152 .
3 in Aleppo
5 in Damascus |
2 inHama
Z2in lloms _
2 m Latakia _
Swedich ‘56T | NG+DO 150 150 1,074
Tayen 3GT | NG+DO % % 632
Thawea SWT | MHydo - 800 560 2,121
Tisheen 28T | NG+HFO 400 360 2,102
: 'm'r NG + HFO - 200 200 149
Refi, + SPC _ 279
" Total 3,577 2,665 14,230

HFO: Heavy Fuel Oil

NG: Natural Gas DO: Distillate Oit

' 3-5




(2) Power Transmission Lines

The power transmission system in Syria consists of a 400 KV grid and 230 KV grid. The -

former is infended to link to Jordan and Turk&y for the mterchangc of eleciricity.
3.22 Improvement Plans

(1). Power Generation FacilitieS'Con'scructiOn Plan

The power plant expansion programme of the PEEGT is shown in Table 3.2.2- 1 Thls
~ aims o double uommal capacﬁy by Ihe end of 1997,as showi below.

- Existing nominal capacity (November, 1994) @ 3,570_MW
¢ Addlllonal nommal capac;ly o : 3430 MW
* Total nominal capacnly in 1997 7,000 MW

Table 3.2.2-1 Power Plant Expansion Programme

| ~ Plant Name Tyge ' .I?u_el 'Nomiu:{z::gf;p acity
'_ Nasrich . Gas Turbine . HFO+NG 300
Zesoon - | GasTurbine  HFO+NG 300
Jandar Combined Cycle o f\'G _ 600
Aleppo Steam Turbing HFO + NG 1,000
' Al-Zara Steam Turbine NG + HFO 600
Tishreen (Yosef) |  Water Turbine nyp 630
Total Capacity (MW) 3,430

Among the relevant projects, the contract for the new Jandar Combined Cycle Po\v}érf
~ Plant (600 MW) was won by Mitsubishi Heavy Industries in Japan and instaliation work-

is currently in progress  (Four 100 MW gas turbines have already been put into
operalion) to meet the completion date at the end of 1995. Si:h’llaﬂ)’r; the contract for the

Tishreen Dam Hydcopower Plant (630 MW) was ‘won by a Chinese contractor while (hé |
work contract for thé Aleppo Thermal Power Plant (1, 000 MW) was concluded with'

Mitsubishi Heavy Industries on November, l994

@



(2)  Transmission and Distribution Facilities Improvement Plan
" For some tinie, the Government of Syria has been requesting the BU's assistance for the
preparatlon of a transmission and distribution improvement plan. The relevant project
' has now entered the slage of full-sca!e implcmemauon withan EU grant.

The project initt:n(:l:s;
@ The preparauon of a master plan for the power transmission and distsibution

* systems in Syna

@ ' Review of the distribution command facilities, including the communication system,
and preparation of a rehabrhlanon plan for such facitities, and

@ Preparauon of a training programme for transmyission and distribution- rehted
- personnel, supported by the provision of training materials and eqmpment as well as
the dispatch of experts. '

The (o!al grant amounis o1l mrllron ECU and the agreemem was srgned in November,
| 1994 | |

323 Manpower Training Pl_'a'n Retated to Power Supply System

Man)" Syrian engineers working in the power sector are acutely aware of the lack of sufficient
training for operatron and mainienance staff at power plants No cffective measures have been
1mplememcd due to lhe shoriage of forcrgn currency rcsen'cs for- procurement of training
matcn_als and training system problenss.

Agamst ‘this backgrOund the Government of Syria has requested the EU's provision of
manpower training in the transmission and drsu‘lbuuon fields and the Governmenit of Japan's
preparation of a training programnie for power generanon ‘related staff and the constru¢tion
of a relevant traiing 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
coordinating their reépective project phases.

3.3 Power Plants Rehabilitation Plan and the Power Balance

“Ihe purpose of rehabititation is to restore the available capacity to the original design levels
of mammum continuous rating, which were confirmed by the initial performance test, and
~alsoto rmpmve the net thermal efﬁcrency



‘The Govemment of Syria's Long-term Power Generation Plan and the power demand |
-~ forecast for up 10 2020, including the new power plants, are as indicated in Tables 3.4.2-1 and
3.4.2-2 and Fig. 34.2-1 and 3.4.2-2. :

Providing that the construction of the planned new poiver'plams 'goes'acodi'ding to:ﬁlis Plan,
it is expected that the ughl power supply situation, which lasted up untit’ 1994 will be
improved.

In other words, from 1997, by which time Jandar Power Plant (600 MW by the end of 1995),
Nasréyah Power Plant (300 MW by 1996) and Zezoon Pover Plant (300 MW by 1996) will
have commenced full operations, and by which time guaranteed capacity will be in relatively
large excess of peak demand, it is thought that the utilization of this reserve power will enable
this period to be used for the implementation of delmled inspections and rehabnhtatlon of the
facilities at the existing power plants.

The Syria side has compiled its plans based upon the assumption that the useful life of steam
turbine power generation facilities is 25 years and that the usefut life of gas turbine power
geneation facifities is 20 years, and operations of Katieneh Power Plant and Mehardeh Power
Plant Unit No.1 and No.2 are planned to be stopped due to detenoranon m 2005, and Banias
- Power Plant Unit No.1 and No.2 aré planned 10 be stopped in 2007.

However, in order to keep pacc with the rapldly mcreasmg power demand 1l is- unperahve 0
prolong the useful lives of the power gcnerau()n facilities largelcd for rehabnhlauon and
renovation lhrough the implementation of the Rehabititation Plan’ that mcludcs delalled_
inspections and overhauls in the period between 1995 and 2001 when guaranleed capacity
will be in excess of peak demand. The actual rehabilitation and renovaucn work- can be
commenced from 1997, when it is forecasnhal gua:anleed capacxly will bc in large excess of
peak demand. If the future plans for the construcuon of new power planls will nof be backed
up by the rehabxhtauon of existing plams it is forecast that the power. supply sﬂuahon will
again be deteriorated, '






‘Fable 3.4.2-1  Available lns_faue‘d Capacily of Power Plants

AsEnd ol Jan. 1993

PLANT NAME . - - ‘ - . o e _ Y E A R S ‘ . e
i 1995 [ 1996 | 1557 | 1995 § 1997 ] 2000 } 2001 | 2c02 | 2003 | 2004 [ 2005 |~ 2006] 2007 | 2008 | 2009 | 2610 § 3031 | 2617 | 2053 ] 2014 ] 2015 | 2016 | 2037 } 2018 { 2019 | 2020
Yhanra _ - 480] - 4so] 4so| aso] . 4so] - as0) aso] aso] 430|430 450] 4s0f 4s0|  450] 450] 4s0] 430] 450] 450 450]  4%0] 4%0f . 450 450 450 450
'IBaeth & small hydro 48 48] 4= 48] 48] 4sd 48] 48 48 48] - 48 48 48 48]0 48 48 48 48] 4| - 48] 48 48 L 48 .48 4R
Katlench w0  so| sol 45 45 50 43 48 45 45 50 0 0 ol o 0 0 ol .o -iel o 1 ol 0 0 )
Mchardeh (1,2) T2t0)  2s0|  230] 240] 2se| a90] 20| 2s0]. 270f 240f 260 ol 0 0 0 0 0 0 0 "0 0 0 0 0 0 0
Mchardeh(3,4) “31a] 310 300] 3oo| 300 o 2me]  3eo| a90] o 2é0]  270] @} 260|  260]  ado} 20| 260f  260] - 130 ol "o o o of 0 0 0
Banlas (1,2) qo0] 3ol 00l  aes|  aosf - 29s] a00]  31s| 305] - 2951 95) 193] 148 of ..ol o & of o o 0 [\ o) 0 [} 0
Bantas (3.4} ] 310 e| | 300 o} - 30| 3o 310 o0¢] o 300] 0 3oy 3to]  3o] 310 Mo - se]  nel 188 Pg a o 0 o 0 0
Tishréen therimal 360] 360) - 3e0] 340} 320§ 3mo| . dso]  asof 3so] ame] ast] 360l 3eo| 360] . 3eo] . 360] . 360 3e0y  360| yeof 60| 360 360 tgo 0 0
Tishreen extentlon (GT) 200 200] 200] 20a] 200§ 200 200] 200] 200 200]  200]  200] 200 200] " 200] - 200] 200] 200§ 200f 200} o 6 ] 0 0 ]
Swedie 143 is0]  i4s 140] ~ 156] - 145]  140f. 150 145 - 140] 150] . 1490] 140 - ®4] o] - © 0 0 N R 0 ¢ 1 0 0 0
Tayem 90 87 £5 90 87 85] &8 %0 87 85| e8] o0 G0 0] - 60 0 0 0 o] o0 0 0 1 0 0 0
Gas turbine 60 0 ¢ o 0 ol ¢ o] ~of  of o .0 0 ‘o o] o 0 0 o] o] o 0 ] G 0 K
Swedie (SPO) as 20 20 20 i 20 0 - 20 20 20 0| 2 20 0| 20 2] .20 0 20 20 20 20 20 20 20 20
RIF(LE) 48] . 48 48] 48 48 48 48 48] - 48] 48 48] 48 48 48 43 48 48] 48 48] 4s 48 48 IT] 43 13 48
RIF(B) of 0 of of .o 0 0 ] -0 6 0 of] o] - o 0 0 [ 0 a] . o 0f 0 0 0 [} 0
Tishrécn hydro ol o] 1s0] 400 amo|  ab0]  400] 460]  doc|  400] - 400] . 4e0] "400] 400 - dool- 400] - 400] . 400| doo| 400] ' 4p0] - 400 400 400 500 400
Yandar s00| en0] eon| 6oo| oo eoa] ecof so0] eoo] sbo] so0] - éoo] eoo] e0t] . €00l - 600] 60| - e00] 600| 600] 3060 ¢ 0 0 ¥ 0
Basel {nasreyh) 30| 300]  3co| 300] 3e0f 00| 300F 3oe] aco] - 3e0] 0] 306] 300]  300] 300] - 300| 300 - 300f 3005 300] o 0 a 0 ] 0
Zezoon of 306] 300] 300} 300} 300 300] - 300 - 300] ‘300] 30| 306] 300] - 300] 300]  300] - 300 300] 300] 300|300 0 Y 0 ] ¢
Aleppo o @ o “200] 1000 1000] 1000 nooo] 1000 1000 1000 s000] 1000] Koodf 1000 1000] 1,000] 1000f 1000 1000 1000 1000) nogo]  woool 1,000] 1,000] 1,000
EL-Zara 0 0 o 300] é6ou] ebo| . eon] oo - eto} oo 00| eve| 600] -eno] 600] soof  6ood  doo] - sec] . oo soe| 600 600 600 600 600
TOTAL 3.556] 3.801] 41161 5.436] 5773] s.811] 35008 sx26) . s.758] 5721 5.976] san] sa74) s070| 49%6| 4x5s] 4306) 4,766] 4481 4326} 3526 2926) 2.926] 2,746] 2.566] 2,366
ource ; MOE ; -
~ Table 3.4.2.-2 Expected Power Balance
i : - S . As End of Jan, 1995
e , 2 R ¥ E A R S .
O —— 1995 | 106 | 1597 1 1998 | 1997 § 1000 | 23001 | 2001 J 2003 § 2000 | 20D5 | 2008 2007 | 2008 | 2000 | 2010 J 2015 1012 [ 2013 T 2014 {1 2015 Y 2016 | 2017 | 20i8 § 2019 [ Jii0
ma Yaliabit ) s ; - .- . ' L X - | . . . Lo . . o X
Installed Capacity 3586] 3s03| 4an16] sd3s] s773] ssni] sso9| ssrsf s7s8] s7i) 8776} sdiff 5274] 5070|- 4.956] 4.896] 4596 | 4766 | 4481 | 4326 f 3,526 | 2926 ] 2936 | 2,746 | 2,565 | 2,566
1 Largest unit (M) o ) ' : S ) _ . : _
: - 180] 180} " iwof 300l Aol 300] ool 300] 300l - 3ogl  300)  30g]  a0e 0 0 0 a [} 0 0 1] 0 0 0 0 Q
3 Sccond Largestunit ] o _ : o . - ‘ - -
(MW _ 158]  1ss] 2008 200 - zoo| 00| 2000 200] 200] 200| 206] - 200 206 0 0 0 q o] - © o] -0 0 0 0 0 ¢
4 Lorgest GTGunit : . - - s
' 100] - 100] 100} . too| too]  tod]  100) 100l 10e] ool - 106]  ro0) - 100 0 0 0 i) 0 0 0 0 0 0 .0 ) 0
S Tetal (2+34+4) ) : L : . .
43s| 43s]  4s0] 00| ¢os| 00| €00]  doo]  evo] Goo| < eom]  6op| - 600 90 0 0 0 9 0 0 0 ¢ 0 0 0 90
6 Available eapacity-1 ) . : B S ’ i - . . )
(-5 - 21 3.368] 3636] azis] sam| san] sz209] s2ae] sass| sia) s076] 48] 4674] so0] 4955 4896] 4896) 47¢6] 4,481) 4326] 3526 2926] 2,926] 2,748] 2,566] 2,568
? Guaranice eapaciiy-1 o i ) o . :
(6 5 0.95) 2965| 3.200] 3434] 4594] 4914] 4950] 49491 a96s] a900] 4563 4517] s580] 4.440| 417] s708| 4.631] 465t) 4,528] 4.257] 4010] 3350 2980| 2,780] 260%] 2,438] 2,438
8 Available capacity-2 . ) . - . : o ] - : . .
(1509 3,200] 3423] 3704 4392 s1961 3210 s228] 5243 s3] "5,149] 5198 4879] 4747 4,563] 4.460] 4.406f 4406] 4289] 4033] 3393] 3.173| 2633 2633] 2471 2,30%] 2,309
9 Guaranice capaclty-2 . - : o S R o : . _ _ :
(8209=§x09309) 2880} 3.080] 3334] 4403] 4676] 4907] 4,705] 4719]  4664] 4.634F 4679| 4391] 4272 4107 4014] 3966 3966] 3260] 3630 3s04| 2836] 2370] 2370 2224] 2078] 2078
10 Peakload demand : - . - - - - - : : e .
_(MW) 2,038 2970|3238 3,329] 3.847] 4390 a486] 4500 5,136] 5496] Sgsi| 6233 6607 7004] 7424] 7,870] 8342 K842l 9,373| 9.935) 10.331] i5,163) 11,833] §2,543] 13293| 14,093
i1 Energy demand ] . . ] C E - T T : } s ‘ N
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It is therefore of the utmost importance to immediately implement in a planned fashion the
* Rehabititation and Renovation Plan being proposed in this Study. Itis considered that the
‘materiatization of this Plan will make a geeat coatribution to improving the power supply

situation and raising the reliability of the power supply within the Long-term Power Supply
Plan for up to 2020.

3.4 Initial Environmental Examination {{EE}
3.4.1 Environmental Protection Policy
The ongoing industrial development is acco'nipanied by increased pollution such as exhaust

gas, waste water and noise, etc. associated with various plants, particularly in and ‘around
latge cities. While emission gas and noise from automobiles cause environmental concern in

- such major cities as Damascus and Aleppo, exhaust gas and waste water from oil refineries,

fertilizer plants and power plants, ¢t¢. are becoming causes for concern regarding their
adverse impacts on the lives of the people of Homs, Syria's third largest city.

Despite - increasing environmental ‘concern, the Govemment of Syria did not adopt
environmental protection measures until 1992 when it ecstablished the Ministry “of
Environment in response to a UN recommendau_on. At the same fime, & comntittee was

cStablished within the Ministry to prepare eavironmental standards, mainly on air and wates

quality, and these standards are prescmly being discussed by the partiament with a view (o
their legislallon ‘These standards, in fact, include standards on noise and wbranon and
stipulate the enforcement responsibilities of the administration, compliance obligations of
state enlerpnse_s and penal provisions for violations, elc. The standards are a good example of

' the concrete commitment of the Government of Syria to the implementation of environmental

protection.

Another move. by |he Mlmstry of Envxronmcnt is the esiabllshmenl of the Nauonal Research
Center for Science and Environment in August, 1994 The Center is demgned to nnprove the
standard of environmental study, research and moniftoring technologies from the viewpoint of

-enviroumeﬂtal science and to train environmental experts while acting as an auxiliary -

orgamzalmn to assist the environmental admmnstrahon of the central goverament. It also acts
as Syﬁas represemauve to cooperate with Arab countries and international orgamzauons in
the éstablishment of a _reg_lona_ld environniental monitoring system, -
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3.4.2 Current Environmental Laws and Regulations

The Government of Syria has compiled environmental slandards  addressing  the

responsibilities of administrative bodies and state enterprises, ctc. and has asked parliament o -

legislate these standards. There are, however, no environmental ‘standards regulating the

activities of private enterprises. The Go'\'.'emmeni' of Syria has started to examine the report

and recommendations of the Second Rouad Table Conference 10 Make Reconunéndations on

Environmental Impacts of Various Basiness (lnduStriél)’ Activilies in Arab Countries and has

also commenced preparation of cnvironmental standards based on the report and
recommendations. The Conference was held as part of the UN Environmental Programme
and the said report and recommendations wete compiled by the Arab University.

The report and recommendaions, in fact, suggest goidelines for exhaust gas and waste water
control vis-a-vis some S5O different types of business (industrial) aclivitics based on
~ environmental survey reports compiled by the WHO and organizations in the US, UK,
Germany and Holland, ete. In particular, ctear control subjects and exhaust gas guidelines are
proposed for thermal pawer plants which use coal, oil 'oy'natural gas as fuel.

3.43 Current Condmons of Selected Plants Concemlng Environmental
Protection

(1) Current Environmental Protection Measures at Power Plants

Environmental considerations have been given, to some extent, lo the wasle’ water
reaiment, neutralization, oil separation etc., however no recent environmental protection
facilitics for air pollution (SO,, NO, dust collection) aré nol provided at all thermal
power plants in Syria. This may be a reflection of the fact that no environmental
protection laws or regulations are currently in force. The present reality.is"thgét it is

impossible to check whether or not the exhaust gas is harmful because of the breakdown |

of most of the mslrumems used to measure lhe exhaust gas densuy and conslituents at
these power plants.

According to those PEEGT cﬁgineets who were interviewed, however, the new- Aleppo

Power Plant, the construction agreement for whlch was concluded in Noveniber, 1994,

has installation space for an electric’ precspuator 10 collect dust from the 'smioke and
similar arrangements lo prevent pollution are planned for all new power planls to be
constructed in the future,
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3.5 institutional Framework

351  Organization and Tasks of MOE

~All power-related activities, from gene(ation to distribution, in Syria are nationaliscd and are
-managed by"lhe MOE. While the MOE supervises wide ranging subjects, from the

preparation of the power demand forecast 10 the planning, désign and work relaling to power
sesources development, generation; transmission and distribution and further 1o the collection
of electricity charges, the actial work is commissioned to the PEEGT (Public Establishment
of Electricity for Generation and Transmission) and PEDEEE (Public Establishment for

Distribution and Exploitation of Efectric Energy) with ministerial approval.

At présem, the MOE plans to implement the following 3 measures to iniprove the situation.

IstStep : Establishment of an appropriate maintenance system to increasc the output
of the existing power plants

2nd Step  : Reduction of the distsibution loss

3rd Step ¢ Construction of new power plants

The MOE has a technical institute (mechanical and electrical training institutes) at 3
locations; i. e. Adrancar Damascus, Lattakia and Aleppo, for the lraining of new maintenance
staff and the re-education of existlng engincers with the purpose of increasing the output of

~ the existlng power plants, which i is considered to be the first stage in the overall improvement
‘of the power sector. These atlempts 1o improve and consolidate the skills of maintenance staff
and’ engincers, however, have not Quite achieved their objectives due to the lack of
‘educationalftraining equipment and facilities, in twn caused by insufficient budgetary

allocation under Syria's tight fiscal silua:ion.

' Regardmg lhe second stage distribution loss, prcparauon of a master p}an for the national
transmission and distribution network through aid (grant aid) from the EU was started at the

end of 1994. In addmon o this, it is plannecl that the EU will reorganize the aforementioned

‘Aleppo Technical Institute into aTransmission and Distribution Technology Trammg Center,

aind wﬂl provnde eqmpment and materials and also dispatch speciatists, with the aim of

- taining and relrammg of ransmission and distribution ‘staff or engineers. As for the workson
::lhc :mprove:nent Strengthemng and expansion of the transmission and distribution network
' wh;ch are scheduled for 1mplemematlon through loan ald from the EU, no speca fic plans have
as’ yel been drawn up.
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The constiuction of new power plants, believed to be the third slage of power sector
improvenient, has been making steady progress. The Tishreen Power Plant (ST 200 MW X 2
units + GT 100 MW X 2 units) constructed with Russian assistance commenced operation in
carly 1994 while the GT No.1 and No.2 Units of the Jandar Power Plant (C/C 300 MW x 2
units) are already in operation with the remaining tnils to be commissioned by the end of
- 1995, Fusthermore, consteuction agreements for the Aleppo Thermal Power Plant (ST 200
MW x 5 units) and Tishreen Hydropower Plant (HT 100 MW X 6 units) have been concluded
with a Japanese and Chinese contractor respectively, and these plants have ﬁow moved to the
actual consiruclion stage. In the case of the Al-Zara Thernmal Power Plant, negouatlons to
secure a Japanese loan are progrcssmg

Fig. 3.6.1-1 shows the organizational structure of thé MOE, the compelent ministry for the
power sector. e

L ﬁ:msru_

DEPUTY MINISTER FGR DEPUTY MINISTER FOR
HANNDG FOWERGENERATION

OFHCS. INSPECTION AFFAIRS AFFAIRS OE‘.IMWINO NRHE-U.lC‘N RATIVE OF FLANNING

ered suectorate] | owecrorare| | oeecronate 1 | orzcrénare .
MBISTER or erenoal | | OF Foacuad, oF LEOAL BiRECToPATE L | pecrorate] | Geabmanst.| | brECTORATE
. AFFARS

Fig. 3.6.1-1 Organizalional Structure of Syrian Ministry of Eteciricity (MOE)
- 35.2 Organizations and Tasks of PEEGT

The PEEGT is in charge of ihe planning and execution of power rcsouroes dcvelopmem
generation and ransmission. (266KV) It employs some 250 pcoplc at the Head Office in
Damascus and some 5, 000 people at the various power plants. The PFEGT is headed by the
General Director who is assisted by 2 Deputy General Directors respons:ble for techmcal
‘alfairs and financial, legal and admlmslratwe affaurs rcspccuveiy Each power p!ant is
directly linked (o the General Director, In the case of a technical problem the chhmcal
Departiment of the Head Ofﬁoe provides the plant managemem with apprcpnate adv:oe ‘The
Deputy General Director for Technical Issues supervises 9 departmems while lhc Deputy
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General Director for Financial, Legal and Administrative Affairs supervises 7 departments.
Fig. 3.6.2-1 shows the PEEGT's organizational structure,

(H
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Fig. 3.6.2-1 Organizational Structure of PEEGT

- 35.3 Recommendations

“Opération and Maintenance Budget

While the power sector in Syriais run by the stalc;' the collected electricity chaigcs goto

~ the Treasury. '_The MOE is operated on a budget, including a foreign currency portion,

apprOpriatéd by the Ministry of Finance. This arrangement appears {0 strain the
operation and maintenance budgeéts of the power planls to the pomt that some plaais find

it difﬁcmt o purchase the necessary spare parts. Although the immediate pnvansauon of
the power sector in Syria qppea:s impossible under the present circumstances, more

. freedom and 1ndependcnce should be granted to the power sector in that the necessary

@

budgel for the operauon and maintenance of power facilities should be freely

_ apprc)pnated from lhe collecled electricity charges with the approval of the central

g_ovemment

fElecmcny Charges _

The electricity charges in Syria are revised every 1 - 3 years and present tanff is approx.
i SP}KW_h_ (average) as of December 1993. The charge level is fairly low and it appears
impossible to recover investment in the power sector through the electricity charges
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alone. As electricity is an ¢sseatial commodity for national life, the charge level should

not be too high in order to protect fow income ea_mers. Nevertheless, a sensible: charge

level is required to ensure reasonable revenues to cover the operation and mainlenance
cost as well as the cost of investment in new facilitics. Without a sensible charge level,
development of the power sector is not feasible. Although under the present charge
system, large users pay a highér'bharge'lhani tow income earners, the charge level for
large users, including state-run enterprises, should further bé reviewed (o raise in an
appropriate manner,

Collaboration of PEEGT Head Office and Power Plants |
Atlthough efforts were made 10 gather as much information as pr‘_)s'siblc' on the operation
and trouble secords of the power plants, the information obtained was not sufficient, In

addition (o strengthening the regular 'monilon‘n'g and inspections and providing adequate

' operatlon and maintenance records, the management of each power plant must regularly

4

- submit such records to the Head Ofﬁce .Through these recerds, the Head Office can

properly understand the generation performance and conditions of lroubles eic. at each
power plant and use such knowledge to prepare personnel assignment, repair, expansion
and budgetary appropriation plans. This can also be linked 10 the construction plan for
new power plaits based on future demand forecast data.

Personnel Plan for Power Piants

The aumber of people assigned to each poWer 'planl appears to be faitly large, Compared

to a Japanese power plant of a similar scale, the manpower levet at aSyﬁan power plant
is 3 -4 times Iarge (a]lhough simple comparison lgnOrmg the fact that Japancse power
plants today aze fully automated).

The technical level of staff workmg al Syrian power plants is not sansfactory Itis said

that young woikers with good skills tend to move 10 private companies of work abroad

for higher pay. Consolidation of the trammg function of power sector is extremely .

necessary in order o lmprove the general technical level of staff mrough the fostering of
young staff as well as re-training of existing staff. In’ addition, the workmg conditions,

“including wage level for technicians/engineers who' have complelcd education and
training, should be improved to make working at a power plant attractive for young )

techniciansfengineers. If the number of highly capable techmcmns/ engineers Wc)rkmg at

power plants increasées due to hlgher wages etc., the total numbcr of slaff members can
actually be reduced 10 pay for the improved wages, ' | |
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CHAPTER4 POWER PLANTS REHABILITATION PLAN |
4.1 Se‘le.ct'ion of Stiii)iect PoMr Plants for Rehabilitation and/or Renovation
Study '
4.1.1 Selection Criteria

The following criteria were adopted to select the target power plants for rehabilitation and/for
tenovation under the this Study.

1) -Selection Criteria Based on Equipment Conditions

- Deterioration of performance (ouiput and efficiency) -

4

History of troubles and damages (records of troubles)

Year of commissioning

Total hours of opesation

Total number of starts and stops

" Recent operation status of main unit (in terms of vibration, noise and high
temperature, etc.)

Operating conditions of auxiliary equipment

_ Storage conditions of épare parts and p’roéummc’nt prob!ems

Existence of manufacturer(s) of existing main equipment

1

Maintenance of drawings (history of repairs)

2) Selection Criteria Based on Social and Environmental Conditions
Importance of the plant (in terms of geographical'area sg:rved and power grid
~ efficiency) ' ' '

Generation capacity (number of beneficiaries in area served)

+

Degree of pollution g'en'eratioﬁ (smoke, oil and water, etc.)

“Fuel used |

- Condi_lion_s of maintenaﬁce sys@ém and mai_ntenan(:e work in the plant (quality of
staff and availability of maintenance materials and tools)



4.1.2 Selected_Power Plants for Rehabilitation and/or Renovation

Following consultations with the Government of Syria, those units of the power plants tisted

below were selected as the: sub}ecls for rchablhlauon and/for renovation based on the First
Fne!d Survey using zhc selection criteria described in (l) above.:

1) Katteneh Power Plant: Unit No.3, Unit No.4, Unit No.5 and Unit No.6
2) Mehardeh Power Plant: Unit No.1 and Unit No.2
3 Banias Power Plant: Unit No.1 and UnitNo.2

4.2 Power Plant Rehabilitation P_foposa!s
421 Common Subjects for Rehabilitation

(1) Common Subjects for Selected Power Generation Plarits

The common subjects for power generation plants in Syria are as follows.

1) Maintaining continuous output was treated as the h'ighest priority issue at each of the
power plants and units, and this meant thal the repair of minor defects such as gas
leakage was reluctantly posiponed in deference to the continuation of operations.

As a result of this, it is inferred that the minor defects were allowed to grow and
~ eventually lead to major damage. For example, gas leaks would cause the corrosion
~ of site instrumentation, transmitters, wiring and insutation cover plates.

2) Each of the wnits sclected for rehabilitation andfor renovation has, until now,
undergone overhaul involving the prior ordering and arrangement of mafterials and
work. At Mchardeh Power Plant, for example, renewal work on the reheater, which
had suffered damage from high temperature corrosion from the effecls of vanadium,
required the shut down of Unit No.1 and Unit No.2 for roughly seven weeks.

This indicates that necessary repﬁif work has been conducted only when it has
become necessary. '

However, mere partial fepair work has not led (o the overall improvement or -

tecovery of performande because sufficient maintenance work has nof been carried
out on other areas, Unless many defects which have o¢curred during operation are

4.2
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repaired simultancously during the same shut down period, it will not be possible to

restore dectined output and thermal efficiency to original tevels.

3) - The fuel for the boiler, HFO, is aso-called low quality oil containing 4% sulfur, and
ifits soot is allowed to stick to tubes, it will cause tube corrosion.

T* : 4) Table 4.2.1-1 indicates the ovethaul work involving long term shut down that has
iRy

- been conducled by each power pﬁlnt however, this overhaul work differs from the

general ove_rhaul-b-emg proposed in this Report. It appears (o have been direcied at

the repair of areas which have been damaged through troubles.

~ Table 4.2.1-1 PEI::GT Examples of Implemented Overhaul Works which have

Emalled Long Term Suspension of Operation

Unit No.

No.| Power Plant Type of Overhail Implementation Period
@ Mehardeh P.S. | UnitNo.2 . IReptacement of boilef reheater April 3rd -
' _ o ' May 23rd, 1986
@) | Mehardeh P.S. UnitNo.l Replacement of boiler reheater |September 2nd -
L - |October 19th, 1989
)] Mehardeh P.S.  |Unit No.2 General overhaul of furbine and generator November 8ib, 1992 -
o o : : Janvary 220d, 1993
@ Katteneh P.S. UnitNo6  [General overhaul of boiler and turbine | March tst - .'
- ' o May 31st, 1993
(3 | Banias P.S. ‘UnitNo2  |General overhaul of turbine and generator | March 14ih -
; : - | August 30th, 1993
@) | Kailench P.S. Unit No.6 General overhavl of genefatbr and éxcitor - | April 26th -

July 231d, 1994

Note 1) The replacement of the high temperatute rehealer in Unit No.1 and Unit No.2 at Mehardeh Power Plant
is recorded as a typical case ofreheater tube consecume failure resulting from hightemperalure corcosion
caused by Vanadivm of HFO ash.
Itis said that on this occasion, the weasing down of tube lhlclmess from 6 mm to 2 mm resulied the failure.

- 2)In Banias Péwer Plant Unit No.§, an 800 m length of furnacetube and the first floor burner were replaced
in 1993. In Unit No.2, the replacement of the first floor burner was made in 1994 and aboul 1,650 m
fength of furnace réar and side wall lubcs were reptaced in 1993,

5) Mahagcmem and Control Conditions at the Power Plants

“In 1994 at Banias Power Plant, a systerh was introduced whereby defects are picked
up using work request cards and confirmed in meetings of related department
members, following which the ordering and arrangement of materials and work is
carried out aﬁd: the ;elevarit data is compiled into computcr for use as reference in
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future work budget making and control. Judging fron: this, it can be expected that a
basis for preventive maintenance is gradually being established.

At Mchardeh Power Plant, the work order format is used, though data processing by
computer is not introduced yet, and il is hoped that the plant controt sﬂuatlon will
move in the same direction as that at Banias Power Plant.

(2) Common Items in the Rehabilitation andfor Renovation Proposals for Selecied Power
Plants ' '
1) Countérmeasures for Defect Poteatial
Fig. 4.2.1-1 indicates potentiat defects and countermeasures against them. It can be

seen that many of these involve c‘leanmg and the renewal of dclenoraled parts
and/or portions. '

Good effects from thesc measures can be expected provided that within the general

overhaul period, cleaning is performed carefully and also provided that the work is

surely performed while receiving confirmation from ariginal supplier supervisors

and specialists. The Rehab:hlahon Proposals recommend that detailed inspections

be carried out especially on boiter pressure retaining pans, which are (apable of : \
~ causing critical damage to units. This is because the long periods required in g‘

procuring and processing the necessary  materials make it neccssary o make'

arrangemients for renewal before actuat failuse occurs.

2) Common Items for Blectrical Equipment and Instrimentation
® Basic Concept for Study

~ In principle; the idea of rehiabilitation is not app'ropriaté for electrical items _arrd_
instruments, '

.Consequently, it has been decided that replaoemem/remodellmg proposals will
be made for aged electrical cquipment and systems from the viewpoint of easy,
safe and reliable handling/operation. _ g



Fig. 4.2.1-1 Causes of Unit Declined Output, Declined Efficiency
and Measures in HFO fired Unit
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@ Common Renewal Proposals

Itis a common fact at a]l'lhe"‘po‘.i)er plants that many instrumeénts have boen left
unrepaired or have not been replaced, regardless of the need for safe and easy

operation. Because of the importance of safe, casy and retiable operation, all the |

rehabilifation proposals  for each power piam “inctude the - replacement of
instrements (detectors, switchés and indicators, ¢ic.) -

3) Basic Concepts of Rehabiltation Proposals
‘The Rehabilitation Proposals shall be concluded with the following basic items.
a) Cleaning
b) Detailed inspection

¢) The simultaneous implementation of all defect countcmleasurcs durmg the
~ same shut down periods

422 Banlas Power Plant Unit 1 & 2, Mehardeh Unit 1 & 2 and Katteneh

: Power Plant Unit 6

(1) Examination of Rehablhlatlon Plan for Every Unit (Mechamcal)

1} Implementation of the following measures is proposed 1o restore the declined output
and dectined thermal efficiency for all units.

@ The gas 02 % at both the air heater inlet and outlet witl be nicasured to
determine the rate of air leakage from the rotating air heater and also to check
the thermal efﬁcnency of the bailer.

@ Thorough maintenance and the replacement of parts witl be conducted for all
the seal construction of the air heater to minimise air leakage from the rotating
air heater. '

@ In order to maximise the use of the heating surface of the rotating air heater,
the units will be stopped for washing of the heating elements and recording of

the corrosion toss: However, the renewal of heater elements is fecommended,

depending upon the results of the detailed inspection.

4.6




2)

Detailed Inspéction of All Parts for Every Unit

The detection of defects in boiler pressure retaining parts is relatively difficolt.
“Iherefore, the items and contents relating to these parts which should be included in
~ the detailed inspection are proposed based upon the past experience of Study Teams.

3} Bxai‘niﬁa’tion of ﬁchabili!alibn Plan for Every Unit (Electrical and Instrumentation)

N

2)

1

Renewal of extslmg 1nslrumema!|on system

~The exlslmg instrumentation system is based on the pneumanc mechanism and

agemg of the system has resulted in such problems as air leakage and blockage by
silica powder. Replacement of the entire system is more realistic than conducting
piece-ineal repairs to fundamientally solve all the problems., The elecisic system is

-the mainstay of power plant instrumentation systems today due to its easy operation

and maintainability in additon to preventing the problems associated with the

~ pneumatic mechanism, Itis, therefore, proposed that the existing pneumatic system

be replaced by the electric system for easy maintenance and repair as well as for the

- easy procurement of spare parts.

Replacement of instruments

" Instruments should be replaced in accordance with the adoption of the electric
- instrumentation system described above, including those instruments of which the

procurement of spare parts and readjustuent are difficult or impossible due (o the
models being outdated. |

-(3) Proposal of Rehabilitation Plan for Every Unit (Mechanical)

Rchabilitaiion Ma:s!er Time Sche;iule

' Fig. 4.2.2-1 indicates the one example of rehabilitation master time schedule for

Banias Power Plant Unit 1 & 2. Itis proposed that the rehabilitation program consist

~of ;plant shut down to allow first stage general- overhaul, second stage: general

overhaul and following that, periodic overhauls on a continuous basis.

' EillSLagg_(lc_lMﬂQvérhgul

The proposed first slage general overhaul is of medium scale and is designed (o
1dennl'y all of the rehabilitation items to be snnultaneously carried out in the second
stage larger scale overlaul, wiuch Wlll be carried out 13 months later. '
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The first stage overhaul includes the following work. .
@ Detailed inspectioh planning (implememaﬁon'plan)

@ Detailed inspection lmplemenlalxon (Refer 6 Fig 4.2.2-2, Fig 4.2.3-2 and Flg
4.2.4-2)

® Invitation of the original suppl:er superwsor or specialist to have guidance for
the followmg sehabititation items and to confirm results

No. ftem * Supeivisor or Specialist
| a. Detailed mspectlon of boiler parls _ S/V froﬁin 6ﬁginﬁl suﬁplicr
b. - Inspection of pressure parts _ - ~ Specialist
C. Burnerlcombuslitm =adju&:lmén'l ~§/V from original supplier
d. Rotating air heater (seal ad_juslment and S/V from oriéi_nal supplier
confimation of air leakage ratio) ' -
e.  Instrumentation and conirol (meter S$/V from original supplier
calibration, control adjustment) a
f.  Turbines __ , - S/V from 6riginal éuppl_ier _
g. CondénSer (cleaning, air léakage check) .SN from origihél supplier ,3;

h. P’erforménce test for boiler, turbitie and RAY from_originél supplier
~generalor, total management, coordination -
“work between B, T& G

The fundamental roles or rcsponsnbxhues of the above mentioned supemsor or
specialist are the confirmation and unplemental:on of the detailed mspectwn
items for cach area, compilation of lhe 1nspect|0n report and prcparauon of the
damaged components renewal plan. '

@ Confirmation of general overhaul results through perfermance test
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_ Fig.4.2.2-1 Rchabilitation Master Time Schedule for Unit Nos. 1&2 in Banias P.S.

— -

== ———___ - Year - ' st Year . ' 2ng Year ' : - . 3rd Year. . _ 4th Year B 5th Year_
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[ten T Yooth 172737 4] 5] 6] 71 8] il v 2
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2)

3)

Second Stage General Overha

Based upon the results of the detailed inspection conducied as part of the first stage
general O\ferhaﬁl and following the cleaning overhaul which will be implemented
six- months aﬁet that, the large scale second stage general overhaul will be
1n1plemented 13 months after the first stage general overhaul., This will involve the
renewal of instruents and control equipnent, repair of the reheater and snperheaier

‘in high' tempcrature Z0nes, where damage is forecast fo occur, and renewal work in

other areas.

" On the other hand, the rehabilitation of rotating auxiliary equipment such as boiler

feed water pump, combustion air fans, HFO pumips, valves, casing and ducts etc.

which are not stated in the rehabilitation master time schedule will have to be
~ carried out beforhand i m the first stage general overhaul. Itis absolutely necessary to

carry out complete fepairs of al! defects in the second stage general overhaul
without any rerainders.

Subgeguen.l Periodic Overhauls

It is proposed that cleaning overhauls are implemented every six months following
the general overhaul work, (As HFO is a low quality fuel, the cleaning frequency

‘will need (o be increased). Moreover, data on tube thicknesses shall be recorded in
- every second periodi¢ overhaul and upon comparing these with the tube thickness

data recorded during the detailed inspection, they will be used as reference data in

deciding the scope of next rehabililation work.
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(4) Proposal of Rehabilitation Plan for Every Unit (Electrical and Iustrumentation)
“1)  Renewal of Existing Instrumentation Systems

Based upon the _fa_élo’rs described in 4.2.2(2), the existing instrumcntation systems
' {pneumatic) shall be remodeled to electrical systems.

2) Instrument Rénewal
- Renewal of deteriorated instruments shall be carried out:

- Based upon the results of the first slage inspection overhaul, renewal and repair of
instruments and equipment shall be conreeced out.

- 3) Calibration of Instruments
Whether instruments are renewed, rehabilitated or left as they are, calibration shall
be carried out on all instruménts and meters,

4) Renewal of deteriorated electrical equipmeht (For Kalteneh)

- Renewal of D.C systems
- Renewal of 380V Switchgear

423 Prépo’éal of Rehabilitation Plan for Katteneh Power Plant Unit No.3,
Unit No.4 and Unit No.5

 Unit No.3, Unit No:4 and Unit No.5 were manufactured in the former Czechoslovakia and

originally commissioned in the sixties. Deléri_oralion of the units has progressed so far that it
is thought that there is little hope of restoring declining output and thermal efficiency levels
and, moreover, when one considers the short remaining service life of the plant itself, the
rehabilitation of the units now cannot be described as a wise policy. It is therefore proposed
that, instead of carrymg out rehabifitation of the exlslmg units, a new insiallation of NG
andfor HFO fired 200 MW unit (steam or gas turbine) is proposed.

As for me"exisung Unit No.3, Unit No.4 and Unit No.5, it is desirable to continue the
1mplemenlahon of partial repair work and also to carry out cleanmg overhauls on each unils
(every one 1o one and a half months) in an effort to extend the remaining service lives of the

' :umts and utitize their remammg capacuy to the fullest degxee These three units shall be used

as shon tferm operauon reserve umits.
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" “The main specifications of the new steam turbine gencraing units are described below and the

layout will be as indicated in Fig. 4.2.4-4, 5 and 6.

Capacity ¢ 200 MW class
-~ Fuel - . NGorHFO
‘Bumer _ ¢ low NOx burner

‘Furthermore, the completion of the above unit should be aimed at the year 2000 and the

introduciion of a flue gas desulphurisation system should be taken into consideration as a
future environmental preservation measure.

4.3 Implementation Schedute and Cost Estimation
4.3.1 Implementation Schedule

It was previously stated that the rehabilitation and renovation work should be lmp]ementcd in
the period belween 1988 and 2000 when guaranteed capacity is forecast to be in excess of
peak demand.

Fig. 43.1-1 indicates the MASTER TIME SCHEDULE that has coordinated the work
schedules for each power plant in such a way to ensure that all rehabilitation and renovation
work is completed between 1988 and 2000.

In addition, an alternative MASTER TIME SCHEDULE Fig. 4.3.1-2 has prepared as an
extended and easy schedule based on the fulfiliment of the following conditions.

@ Two (2) units will not be stopped simultancously in the same power plant for
overhaul

@ Three (3) units will not be stopped at the same tinie in selec!ed thermal power plants
for overhaul.

- Overall planning must be commenced imﬁ)edialely and it must be possible to definilely

commence the rchabilitation and renovation work in 1997 and 1998, in order to ensure that

~ the work is implemented in accordance with this time schedule.

4-18



Fig.4.3.1-1 Rehabilitation Master Schedule
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Fig.4.3.1-2 An Alternative Rehabilitation Master Schedule
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Calculation of Estimated Work Costs

This section describes the r()ugh ‘calculation of the estimated costs involved in the
rehatnhtatlon and renovation works indicated in previous sectmns

" (1) Cost Calculation Conditions

The main preconditions used in calculating costs are described hereunder.

‘.l)

_2)

3)

4)

5)

Standard Prices

* The prices that exist as of February 1995 shall be assumed as’ standard and

increases in personnel expenses and constriction costs due to inflation shall not be
included in the calculations.

Currency used for Cost Calculations

Costs shall be expressed in US $, and those items that are originally expressed in the
local currency (Syrian pound) or in Japanese yen shali be converied to US $ using
the following exchange rates:
1USS = 42.00 Syrian pounds

= 100 Yen

Taxes

It has been assumed in the cost calculations that import tax and all other taxes will
be exempted.

The following personnel expense rates have been adopted for the cost calculations:

Power slation engineers and technicians : - 400 US $/man/month

Original supplier supervisor and specialists ¢ 30,006 US $/man/month

Work oosts have been estimated based upon data from past work cases experienced
by the Study Team.

" {2) Cost Totalling

" “The cost breakdown ancl total cost are mdlcated in Table 4.3.2-1, The total cosl of

- “the _works comes 10 263,000,000 US §.
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Table 4.3.2-1° Cost Breakdown and Totat Cost -

No. . o Ttem ‘ A(L:Jngl;';‘
1. Rehabnnauon of Bamas Povt ef Plant Unit 1\0 I, Unit No.2 . C ST
L.} | First slage general overhaul . o ' ‘2500000
1.2 | Second stage general overhaul ' _ 44,500.000
L _ (LTea) 47,000,000
2. | Rehabilitation of Mehardeh Power Plant Unit No.b, UnitNo2 = » 3 zﬁ‘
2.1 | First stage general overhaul ' : 2,500,000
2.2 | Second stage general overhaui _ | 38,500,000
] Q. Tow)) L | 41,000,000
3. Rehablluauon of Katterich Power Plant Unit No 6 - . _
3.1 | First stage general overhaul . ' 1,000,000
3.2 | Second slage general overhaut : : o _ 744,000,000
(3. Total) : : 15,000,000
4. Installation of one new STG unit at Katieneh Power Plant -l L
L @ Tew) 160,000,000
~ Total Cost of Planned Works L 263,000,000
4.4 Economic Analysis of the Rehabilitation - | B
441 Mathodology

As generally emgployed in the economié"analysis of power seclor projécts, least cost method is
applied to verify economic validity of the rehabifitation, comparing the ’ Uhit cost with
alternative g’eneraﬁc‘ms, which can bear the same generation capacity as the proposed
 rehabititation: In' the ‘economic ~ examination,” 10 % of the opporlunuy cost of mpnal is
applicd as other prolec(s of the sector in Syria.

442

Economi¢ Examination

(1) Sclection of Aliernatives

1) Generation Type of the Alternative Plant : o | g

Even though there could be various types of genesation projects as the 'a}témaiﬁrc;'éf
- the rehabilitation, nuclear and hydraulic power generations are excluded in setection
of the alternatives. R
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Then, construction of a thermal generating plant with the same capacity as the
respective tchabilitation proposed in the Study is examined as the alternative of the
proposed rehabilitation,

(2) Premises for the Economic Examination

The followings are presumed in this examination.

1) Rehabititation and Consiruction Cost
Intemational pricés are apﬁlied. No future price escalation is estimated because of
~ the recent market trends of power plants.

2) _Pro_lecl Life and Period of the ]:.xammauon

Project life of the rehabilitation is assumed as 15 years, while that of the alternative
conslruction as 35 years, presuming that the same maintenance system is applied.

(3) Comparison of Unit (‘apacity Costs
© With the premises and assumptmns mentioned in the above, uml capac:ty oosts arc

calculated as shown in Table 4.4:2-1. ' . S

Table 4.4.2-1 Unii Capacity Cost for Both Cases

. " Katfench _ Mehardeh " Banias
| .lns:alledCapacigx - | eamwi  sooMwi | 340Mw
Discount Rate (Opporlumty Costof Capntal) o S IO% o
\ Rehab:hlahon Case ‘ . \ ]
“'“"“f“‘“"“‘c"s‘w“ "““‘“") . 150 ‘“0 ........................ 445
operwesy S I~ 11 N1 N
ProjeetLife b Msyeans
_~AnnualCost{US$ﬁ(W) o L L. 17
B Alll_ernagpyc_glonslmct!qn Case N . o _ ‘
8 o |amesmencos s mition N si2l 0o amo
B PERWAUSE) et i i
N oopogeandte, o XS
1 - Annva Cost(USS}'KW) - 83
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Compared to the alternative construction case, rehabilitation will reduce annual cost per
"KW 10 20%-37%, even though the project tife of the construction case is assumed as 35
‘years, applying the same maintenance system as the rehabilitation case. - '

45 Recommendations

y

(2)

3

4)

The main cause of the declining output and':ﬁieﬁhal'efﬁciency levels in the units has
been the attachment of large quantities of soot to heating surfaces due o the use of HFO,
which contains much sulfur and ash, as fuel.

"Measures to counter this are cleaning with steam soot blowers during operation, and

further cleaning as well as combustion adjustment of burners during the overhauls. In the
casé of HRO buming power plants in pamCu]ar it is recommended that cteanmg be

* performed at least two times a year. '

Asiother feason for the declined output and thermal efficiency levels has been

instrumentation and control equiprment breakdown; which meant that improvements (o
~ operating states, and especially control and improvement of excess air ratios, could not

be performed. The renewal of instrumentation and control systems is proposed in order
to overcome this problem. '

Operation in high level excess air situations shall be avoided in order t0 prevent
deterioration of boiler efﬁciency levels and low temperature corrosion. Excess air
control gages (thatis to say 02 mefers) are, therefore, included in those mstrumenlahon
and contsol systems for which renewal is proposed

Defects that occur during operation sha]l be countered and repaued al an eatly slage

before thcy develop into something serious, The delaying of countenneasures will only
' result in greater repaJr costs and repair time,

In the first stage overhaul, it is prOposed to conduct dc,tailed inspections on m_e:rél.a'tive'ly
hard to find boiler pressure pasts of those units which have been' in operation for more
than 100,000 houss. Furthermorc, the supervisor or specialist from the original supplier

shall be fequested to inspect and compile rehabilitation plans. Then, during the second

s!age overhaul, the planned work on all defects shall be lmplememed

At this stage, it is important that alf necessary countermeasures for every one of the
subject areas be implenented simultaneously dunng the penod of the second stage-
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N

overhaul. 1 one area is omitted or left over, it may becomie necessary (o carry out
additional isolated rehabilitation at a later stage, which will make it impossible to plan

~periodic inspection and repair schedules for future and so detract {rom the effectiveness

&)

RO

. of the overhaul work.

Following the overhauls, performance tests shall be performed in order to confirm the
results of the overhaul work.

Regarding those units which have not been targeted by the Rehabilitation Study, it is
proposed that operations be shut down for between one and a half months to two months
per year in order to allow maintenance overhauls be carried oul,

As is indicated in Fig. 431 1 and 4.3.1-2 (Rehabilitation Master Schedule), it is
necessary o perform the necessary rehabilitation work of the general overhaul in the
period between 1998 and 2000 (or 2001), when there is ample leeway in the power

" demand and supply balancé throughout the whole of Syria.

However, if mamtenance overhau]s lasting between one and a half’ months and two
months per year are carried out on the unils not targeted by the Rehabﬂuauon Study, the
guaranteed power supply may not be able to satisfy the peak demand in 2000.

Asis prbposéd in this Repon, it is necessary to install a new 200 MW unit at Kattench
Power Plant and have it operating by 2000 in order to overcome this problem.
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'CHAPTERS NEW TRAINING CENTER CONSTRUCTION PLAN

5.1 . New Training Center Construction Plan Preconditions
§.1.1  Currént Conditions of OperaﬁOn and Maintenance at Power Plants

@ (1) Management Syslém of Each Power Plant
a) -Organization

The organization of each power plant is as shown in Fig. 5.1.1-1 with ¢ach plant
manager diréctly connected to the Director General of the PEEGT. Although each
plant possesses a training section, it is not operated properly at any of the plants.

b) Staffing

‘Fach power plant consists of operation and mainienance departments, and
administration sections that assist these depariments. ‘The nusmber of employces is

- quite large,'more' than three (3) times that of an average Japanese thermal power
plant, compared simply (Refer (o Table 5.1:1-1.)

“In each plant, the average age of long-serving engineers is going up. Finding mere
young and skilled engineers for positionsin the operauon and maintenance sections
is vitat.

o) Current Operation and Maintenance Conditions

- Bach staff member is only responsible for monitoring and recordmg gages in his
own work area, and there aré not enough staff members who are in a position to
grasp overall operalmg conditions. When Lroubtes arise, operations are not stopped
for | repair purposes apart from cases of cnucal breakdown, and this is a clear
‘teftection of the past acute power supply situation in Syria.

Except for Kattench Power Plant, daily maintenance inspections are performed,

. howevet, there are differences in the mspcctnon frequencies, inspection times and

: mspected equipient etc. between each plant, In particular, the forms provided by

each plants original eqmpmem suppliers are used as inspection records (check
sheels), and there is no unified format.



- Moreovet, inspections ate performed séparately by the operation and mainienance
departments with the inspection activities divided between each work arca. The
establishment of unified daily mspecnon system is’ reqmred in OIder to clanfy
responsibility for troubles and accidénts. - o

f"”a
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Table 5.1.1-1 Number of Staff of Each Power Plant

As of January 1995

Name of Power Plant | Typical Power
Department Plant in Japan
Banias B/P | Mchardeh PP | Kameneh pp [ (%175 MW)
1) Maintenance Department 257 273 155 49 (200)
2)  Operation Depariment 205 140 142 - 105
3)  Chemistry Department 60 56 65 1%
4)  Civil Depariment 35 18 12 4 {15)
5)  Administration Department 51 56 27 j“"
6) Other Depariments 140 170 125
(Finance, Contracts, Planning,
Purchasing, Industrial safety)
 "Fotal 748 713 526 | 210 (215)
Average age of Employees 36 41 55 35

Note: Number of Staff shown in () are additional number of workers employed by Subcontractorsat the time of

field work.
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Technical Levels for Operation and Maintenance

Except for Banias Power Plant, although the daily operalioﬁ and maintenance (O&M)

‘staff of each'blant is of a relatively advanced average age, these exlpcriencéd staff

members do not have the enough technical expertise to properly opérate a power plant
featunng the latest technology ’Ihercfore, as is exemplified by Mechardeh Power Plant,
repeated minor accidents are allowed to lcad to the suspension of p]ant operations. At
Banias Power Plant to6 in Which the staff are relatively younger, the same thing is
happening due to the mexpenenced and unlramed staff.

'Groo'ming a staff with 2 high level of technical expertise and morale, is necessary to

ensure efficient opération of the plant,

Each power plant has its own repair facility to make simple and minor mechanical and
electrical repairs, but the lack of skilled technicians and welders, for example, leads to
the sepeated occursence of the same types of failure.

Spare Parts for Operation and Maintenance
1) Storage Conditions

Most of the spare parts at each power plant are small items, and each plant stores its
parts well and orderly in a manner that allows immediate and easy access.

2) State of Spare Parts Supply

The state of spare parts supplics differs belween the plants, It is thought that this is
due to differeaces in the frequency of repairs and replacement, a part of
- maintenance work.

As was f:eQuen'tly' pointed out by maintenance peisonnel at each plant, major spare
parls are in short supply. It takes a Jong time for ordered parts to be delivered.

Improvements of the sysiem ar¢ requited to make the procurement of parts from
overseas more efficient,



5.1.2 Present Situation of Existing Technleal Institutes {As of Nov. 1994)

(1) Adra Techaical Institite

2

1)

2)

3)

4)

5)

Outline

@ TLocation:
" @ FEstablished:

® Goveming body:

@ Number of Students:

Courses
Electric Power Course
Electronic Course

- Control Course

Mechanical Course
Number of Staff: 32

Annual Budget

Assessment

Approximaety 20 ken east of Damascus

1975 o
~ Syrian Ministry of Electricity (MOE)

342

—20.000,000 Syrian pounds (Average for the pést few yearé)=

Compared -to Lattakia and “Aleppo Institutes (described below), this institute
provides good courses and has fairly - good teaching materials. Stll, graduated

students cannot relieve the operation and maintenance staff shortages at Syrian

power plants even if they are given responsible positions from the start. They
require at least 3 to 4 years of on-the-job training to becorie really useful.

Aleppo Technical Institute

)

Outline

® Location:

@ FEstablished:

@ Governing body:

@ Number of Students:

Appr(')xi.malely (5 km nbrlh of Ale'pj.)bd éity
1987 S

 Syrian Ministry of Ecclricity (MOE

69

o



2) Courses
Distribution Course
‘Electronic Course
Control Course

3) Number of Staff: 35

4) Annual Budget
. 14,500,000 Syrian ponnds (S.P.)

©5) Asséessment

3)

Only 69 students have enrolled so far which is far few for an institute that is planned

* for 1000 studem& There are also few teachmg materials, but this is likely to be -

1mproved when the msntute IS reorgamzed into a training fac;llly for transmission

line distribution syslems, as parl of the EU technical assistance {grant aid). If a

thermal power generation training center is established thmugh aid from Japan, it is

hoped that this, togelher with the aforementioned institution will become pitlars in
o the area of power generation-related training in Syna

I,al(akia_'fechﬁical lﬁstiiute
1) Oultine -
: @® | Location: Approx. 15 km north of Lattakia city
@ BEsablished: 1991
@ 'deémin:g body: Syrian Ministry of Electricity (MOF)
@ Nurriiber of students: 171 | |
2) Covrses

Transmission Course
- stinbunon Course
- Steam Generalion Coursc

3) Numberof Staff 62

4) Annval Budget: 15000000 Syrian pounds (S.P)



5) Assessment _
The administration facility and all facilities that are being builtare high quality. The
problent is that there are almost no teaching materials available and thése that do
“exist are not sufficient for a technical institute. The corriculwm exercise fatio of 60%
leaves questions to be answered.

5.1.3 Necessity and Urgency of the New Training Center

(1) ‘The Need for Training of Operation and Maintenance Personnel

The field surveys found technical levels among the operation and maintenance staff of |

the existing power planits to be extremely low. In fact, only 10% of all staff possess a
certain degree of technical Skl“ and this is leading to prob!ems in the performanoe of
daity operation and mamtenanoc aclivities. Cons:denng this and the fact that more
power plams will be built in the fulure as was menlloned above, there is a distinct

~ possibility that the tack of skilled operation a:ld mamtenance staff will lead to some

plants bccomlng unable to conlinue operahons

In order to rectify this s'it'uatiqn, the ‘re-education and reiraining of operation and
maintenance staff not attaining certain technical levels at the existing plants, and the
nurturing of staff for currently under construction and new thermal power plants that will
be built in the future are matiers of the utmost 1mportance and require 1mmed1ate
attention. '

Furthermore, only a little on-the-job -training is. provided al each power plam'

individvally. In order to nurture engineers and technicians who can handle operation and
maintenance at thernial power plants, and to improve the techmcal skills of pereonnel at

- existing power plants, the establishment of a new training cenfer 10 provnde intensive

" training in advanced technology is indispensable and urgently reqmted

2

Calculating the Number of Power Plant Staff that Require Training |

Table 5.1.3-1 shows the number of staff at éach plant who reqmre trammg or retrammg
The numbers are as follows:

a) Maintenance Devision

* Number of engincers and technicians that require training: 2,295




b) 'Operation Division
. Number of engineers and operating personnel that
requite training: : ' 1,587

The rumber shown above are minimum requirements calculated based on the number of
personnel at existing, under construction, and planned poweér plants. The required

- number of staff for unknown possible future projects ar¢ not included in the above

nombers.
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51.4 Re!aﬁoﬁship Between Existing Technical Institutes and the New
'I_‘raining Center '

"It has boen made clear that graduated trainees from these institutes find it difficult to fulfill

their work when posted at a power plant, especially the practical aspects of operation and
maintenance work.

The role of the existing institutes should be defined as schools for ieaming' basic operation
and control skills, and the New Training Center should aim to train more advanced practical
skilts and technology.

5.2 Conc¢eptual Design of the New Training Center
5.2.1 Management and Control System

(1) Organization

The proposed organization of the New Training Center is as indicated in Fig. 5.2.1-1.
Table $.2.1-1 shows the required number of Syrian instructors and necessary
- gualifications of instructors for each training course.

(2) .Managemem and Control

In order to ensure that the management and control of the Training Center is
implemented unhindered, the Genéral Director shall maintain constant links with the
Center's supervisory organization, the PEFGT and shall - strive to maintain an
" understanding of the operation and mamtenance_ problems that exist in each of the
thermal power plants so that such relevant information can be utitized properly in the
compilation of training ptans including the selection of training equipment and materials.

~ Bach department director shall be responsible for the management and control of his own
department and shall assist the General Director in the overall management and control
of the Training Center.
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Table 5.2.1-1 Summary of Necessary Insinuctors in Accordance with Training Courses

(Syrian Staff)
Cousses Department | Chief Assistant
o | Directors | Instructors | Instructors | Instructors
1)Maintenance Training Department 1
@ Mechanical Course 1
a) Basic & General Course 1 1
' b) Advanced Course. 2 1
- . - (STxt, GTx1)
@ Electrical Course 1
a) Basic Course 1 1
b) Advanced Course 1 1
@Conlro! & Instrumientation Course I
a) Basic Course ' ' 1 1
* b) Advanced Course 1 1
@ Welding Course 1
a) Electric Welding i
b) Gas Welding 1
_'2)Opera!ion Trajni.ng Department 1
| 'G);Boiler:'(}odr_se‘ 1
" 4a) Basic Course 1
b) Advanced Course 1
@ Turbine Course 1
a) Basic Course 1
“b) Advanced Course 1
@ Electrical Facility Course ' 1
" a) Basic Course t
b) Advanced Course 2
ST O T {STx1, Grxi}
3)Planning Section 3 . . 1 ]
Sub-Tolal 2 6 _ 16 9
Total 33
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5.2.2. - Training Plan

(1) Basic Concept of Training -
1) Concept of Training Curriculum

“The objecti ve of the establishment of the New ‘Training Cenler is the development
and retraining of operation and maintenance stafl working in thermal power planis.

“The training offered in the Center to fulfill these objectives shall be centered around:
“practical skill trammg that will immediately prove useful at the power plants. ‘The

" following two main courses will be conducted over cach of the specaallltcs
- - Maintenance Training Course
- :()pera'iion Training Course
® Maintenance Training Course
The Maintenance Trainiﬁg Course will comprise the Basic and G_'enéré_l Course,
the Advanced Course and the Welding Course. Except for the Welding Course,

each course shall be further divided into Mechanical Course, Electrical Course

and Control and Instrumentation Course. With consideration of training

effectiveness, the number of trainee in each course is fixed as 15 for the Basic
and General Course and 10 for the Advanced Course. The planned number of

graduates of this training is 170 per year,

@ ()pcratlon Training Course

The. Operauon Training Course will consist of the Basic Course and the
Advanced Course, whereby trainees who complete the Basic Course \_ml move
up to the Advanced Course, '

The Basic Course wilt mostly involve operation training using the sitﬁpliﬁed
simulator installed at the Center, whlle the Advanced Course will mvolve more
practical fraining using the two simulators at Jandar C/C Power Plant. With
consideration of training effectiveness, the aumber of trainees in each course
shall be fixed as 10 trainees. The planned number of gradualcs of this uammg is
60 per year.

2) Quahﬁcauon for Adnnssmn

In order o receive training at the New Training Center, trainees must have gradualed x

one of the three MOE-run institutes or be recognized as possessing an equivalent



academic ability, and havé years of experience in the operation or maintenance of a
power plant.

(2) ‘Training Curriculum |
Based upon the above mentioned training concept and ﬁéining objectives, the
curriculums for each course have been compited. (Details deleted)
% 3) TiainingSchedules

The training schedules for each course based upon the aforementioned training outlines
and training curricutums have been compiled as shown in Table 5.2.2-2.

5.15



Table 5.2.2-2 Training Schedule for New Training Center -

Total No; of

- No.of _ ,
Training Coursses Trainées Teaining S¢hedulé Traindes to be
Per Class Graduated
§)) Maintchance Training Courses
1) Basic and Generat Course
® Mechanical Course 15 [[am i am J[2ae ] 3m ]| 1smees=10
@ Etecuical Course sl Fam T e [em ToaM |1 1smes=a0
@ Contro} & Instrumentation Course 15 I A 5 M _I [ M i oM | ]51‘)(23:3{)
T - = (90}
2} Advanced Course
® Mechanical Course w0 [ sM I sM || 1omxes=20
@ Elecirical Course 0 || st sm_ ]| 101>es=20
@ Control & Instumentation Course w0 || M ] ] s [| 1012520
3) Welding Course w [ sv L sm ]| 10mes=20
| ( 80)
170
(2) Operation Training Courses '
1) Basic Course
® Boiler Course 10 ‘ 2M M
@ Turbine Course 10 2M M
@ Electrical Facility Course - 10 i\i 2M K
2) Advanced Course
@ Boiler Course 10 M M || 10mes=20
@ Turbine Course 10 M M || 101ma2s=20
@ Electrical Facility Course ¢ : ﬁM 3\1 1| 10T=25=20
( 60}
Total 230

Note: M - Months
T - Trainees "
S - Number of annual session

@



5.2.3 Conceptual Design of Equipment to be Installed

(1) Main Equipment List

© Necessary taining equipment and materials for the New Training Center are selected
* based on the curriculum and trammg schedules descnbed in section 5.2,2. (Details
deleted) ' -

(2) Main Equipmeat Layout Plan

Layoul of main equipmént and materials to bc installed in the New Tralmng Center are
shown on the Altached Drawing No.5.2.4-4 and No.5.2.4-6.

5.2.4 Conceptual Design of Facilities to be Constructed

(1) Candidate Site for the New Training Center

The Jandar C/C construction site was chosen for the New Training Center Construction
Site during Second Ficld Survey based on the results of discussions and the repeated ficld
" survey by the team and Syrian side,

{2) Pacxhly Layout Plan

Facilities necessary for the New Training Cemer are summarized as follows,

1) Buildings

' Administraiidn Building
‘Laboratory Building
Workshop Buitding

Canteen

Dormitories for students
- Apartments for staff

Director's Hq’Use

Gate house

2) Pacilities
- Elevated water tank
- Septic tank(s) and soakage pit{s)
- Parking Area
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