4} Detailed lnspecuon Target Items

(D Fig. 4. 2 4-2 (Inspection Items on Pressure Paﬂs for Katteneh No.6) indicates the
‘ itemis chosen for detailed inspecnon based on the past expenence of the Study
* Team mémbers. ' - -

‘Regatding the ‘detailed mSpectIon work to be unplemented in the, first stage
general overhaul, it is proposed that the views of the specialists or supervisors
from the original maker are taken into consideration.

@ _The same  thing | is proposcd for the Other Proposed Items detailed in
" Fig. 4.2.43. I

® Moreover, Appendix- 5 (Periodic Inspection Procedure for B'oil.ér and Tutbine)

describes in detml the inspection items, work prooedures, related ‘items, and

boiler and tirbiné altachments and auxlhary equipmcnt ete., and it is proposed

to conduct the detailed inspection in accordance with this.

(7) Proposal of Rehabilitation" Plan for Unit No.6 (Electrical and'Inslrumenlali(:m)
Of the rehabilitation items descrlbed in 4.2. 4(4), the follomng pnonty uems shall be
made lhe la:gel of the Rehabnhtahon Plan

1) Renewal of deteriorated Elecfriédi Equipment

® Renewal of DC systems, |
@ Renewal of 380 V switchgears.

~2) Remtodeling of the existing instrumentation system from pneumatic to electrical

3) Renewal and Repair of Instruments
@ Rencwal of deteriorated instruments:

- Central control room indicators,
- Recorders '

* (including new panel installation due (0 t.he adopnon of chatt recorders for
electrical instruments) ' 3

- Transmitters, transducers,

- Level swi't'ch'es, _ .

- Detectors (including thermb—coﬁples, tﬂer_mo-rééiéiors),
- Others. ' |

@
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® Instruments 10 be. Renewed in Line with Remodeling from Pacumatic to
Electrical Systems | :
 Controller {pressure controller, level controller),
. Valve positioner/diaphragm with transmitter,
- Differ'énlial pressure teansmiitter,
~Others. |

® Renewal and repair of instruments sélected based ﬁpon the results of the first
stage overhaul. '

4) Whether instrunients are fenewed, repaired or left as they are, calibration shalt be
performed on all items. ' ' '
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implementation Schedule and Cost Estimation

4.3.1 !mpleme'ntaﬁon Schedule

(1)

(2

Time Schedule

It was previously stated that the rehabilitation and renovation work should be

implenented in the period between 1988 and 2000 vihen guaranteed capacuy is forecast:

to be inexcess of peak demand.

Fig. 4.3.1-1 indicates the Master time schedule that has coordinated the work schedules
for each power plant indicated in an 4 2. 2 1, Fig. 4.2.3-1'and Fig. 4. 2 4- 1 in such a way

to ensure that all rehabilitation and renovanon work ss completed between 1988 and
2000.

In addition, an alternative Master schedule Fig. 4.3.1-2 has prepared as an exiended and
easy schedule based on the fulfillment of the following conditions.

@D 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 time in selected thermal power planis

for overhaul.

Overall pfaﬁning must be pommenced immediately and it must be possible to definitely
commence the rehabilitation and renovation work in 1997 and 1998, in order to ensure
that the work is implemented in accordance with this time schedule.

Manning Schedule

Table 4.3.1-1 indicates the manning schedule for the inspection (first stage) overhaul.

This has been calculated based upon_dalé from cases of detailed inspections actuatly

carried out at the power stations in Japan. Thus, when the overhauls are actuatly
implementéd at the subject power plants in Syria, it will be necessary for the plant sides

to bear this in mind and have full consultations with the original suppliet supervisors in

considering actual manning schedules.






Fig.4.3.1-1 Rehabilitation Master Schedute
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Fig.‘-l.il% An Alternative Rehabilitation Master Schedule
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Table 4.3.1 Manning Schedule for First Stage General Overhaul

‘Wotk Area'and 'Respéns'ibiiily _

Man-Month

* Planning .

| - Site Wo.rk 1 Work Total
Originat Supplier Supervisor or Speciatist
(D Boiler Pregsure Parts 4.0 2.0 6.0
(@ Bumer/Combustion Adjustment __15 05 2.0
| @ Tusbine | LS 0. 20
| @ Condenser 1.5 0.5 20
| ® Air Heater 1.5 0.5 20
® Electrical -~ . LS 0.75 2.35
@1&C 1.5 - 2.25
Valves 1.5 - 1.5
(@ Boiler Water Gauge 0.5 - 05
@ Soot Blower : 1.0 05 LS
@ B.T.G. Performance Testing, and
. Management of and Coordination [6.0 4.0 200
©béween BT &G
Subtotat 420
Power Plant Staff
(D Engineer (boiler) 6.0 - 6.0
@) Engineer (turbine) S 40 - 4.0
(3 Engineer (electrical) 20 - 20
- | @ Enginees (&C) 1.0 - 1.0
I ® Operator boiten 140 - 140
(8 Operator {(urbine) 100 - 100
@ Operatos {electrical) 80 - 80
® Operator (I&C) 40 - 40
- Subtotal | 3130




4.3.2

Calculation of Estimated Work Costs

This section descnbes the rough calcutation of the esnmated cosLs mvolved in the
rehabnhzauon and renovation works indicated in previous secuons

(1) Cost Calculation Conditions

- ‘The main preconditions used in ¢alculating costs are described hereunder.

n
- The prices that exist as of February 1995 shalt be assumed as standard, and increases
in personnet expenses and consiriction costs due to inflation shall not be included in

2)

3)

14)

Standard Prices

the éalculations.

Currency used for Cost Calculations
Cosls shall be expressed in US §, and those it'crﬁs that are o’riginally expres‘;Sed in the
local currency (Syran pound) or m Japanese yen shall be converted to US $ using
the foltowing exchange rates!
1US$ =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 caleutations:

Power station engineers and technicians :400US $/man/month

Original supplier supervisor and specialists 30,000 US s_/manfmomh -

Work costs have been estimated in the following way based upon data from pasl
work cases experienced by the Study Team.

® Document Preparation Costs

100,000 US $ has been assumed for both Banias Power Plant and Mehardeh
Power Plant, and 60,000 US $ has been assumed for Kaltench Power Plant,

@ Sample Preparation and Analysis Costs for Replication Test
60,000 US $ per unit has been assunied. |

4-66
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@ Equipment for laspection Overhauls
50,000 US $ per unit has been assumed.
" @ Reheater and Superheater Rencwal Costs

« At Banias Power Piam, assuming an approximately 200 WT rencwal scate,
4,000,000 US $ has been estimated.

Tﬁ - + At Mehardeh Power Plant, aSsunﬁn_g an approximately 130 WT renewal scale,
2,600,000 US $ has been estimated. '
® 1& CRenewal
Assunting that 173 of all systems will be fene\'ved, 2,900,000 US $ per unit has
been estimated.
® Elecirical Equipment Renewat |
At Katteneh Power Plant, assuming that the work wil! include the replacement
‘of all deteriorated electrical equipment, and also bearing in mind switchgear and
- DC system replacement, 2,000,000 US $ has been estimated.
@ Rehabilitation and i‘zenovaﬁon Work Identified in the First Stage Overhaul
3 X - - Inspections : :
The work contents cannot be identified at the present time, however, the
following costs are provisionally assumed.

Banias Power Plant : 32,200,000 Uuss
Mehardeh Power Plant + 27,800,000US$
Katteneh Power Plant K 7,600,0600US $ -

'® New Steam Tusbine Generating Facility (STG) Installation at Kattench Power
- Plant ' '

" The cost of this work has been estimated assuming a cost of 800 US $ per KW.

 (2) Cost Totalling

fl’ - The cost breakdown and total cost are indicated in Table 4.3.2-1, The fotal cost of the
works conies to 263,000,000 US $. ’



Table 43.2-1 Cost Breakdown and Total Cost

No.

~ lem

Amount

Rehabititation of Banias Povier Plant Unit No.1, Unit No.2

(Us $)

@GO 6 e e

®6 608N

69'_

First stage general overhaul

“Technical staff personnel costs (each power plant)

Opezator personnel cosis (each pawer plant)
Original supplier si.tpe_lvisor or spécia]is_l personnel cosis. .
Documerits and drawings preparation costs
Saniple making and analysis cost
Equipment and materials for inspection and overhaul

_ o (1.1 Subtotal)
Second stage gecieral overhaul A
Technical staff personne! ¢osts (each power plant)
Operator personnel costs {each power plant)
Oniginat _supplier supérvisor or specialist personnel costs
Renewal of reheater (High temperatuie zone)
Renewal of supecheater (High temperatuce zone)

Renewal of i instrunientation and control equipment (including change over 4G eleciric -
instrumentation system, efficiency control system and maintenance management systems)

Rehabilitation/renovation work selecled in the first stage general overhaut i inspection
' (1.2 Subtotat)

© 2,500,000

44,500,000

(1. Tolal)

47,000,000

@ e o6 e o~

B e e 8 H e

e

Rehabilitation of \‘lehardeh Power Plant Uait No.1, Uml No.2

First siage general overhau!

Technicat staff personnel costs {each power p!anl)

Operator personnet costs (each power plant)

Original supplier supervisor or 'Speciaiist' pérsonnel cosis

Documents and drawings preparation costs

Sample making and analysis cost '

Equipment and materials for inspection and overhaul
{2.1. Subiotal)

Second stage general overhayl

Technical staff personnel costs (each power planl)

Operator perstmnel costs {each power plant)

Original supplier supervisot or specialist personnet costs

Renewal of reheater (High temperature zone) '

Renewal of superheater (High temperature z6ne)

Renewal of instrumentation and contro! equipment (including change over 1o elec!nc o
instrumentation system, effi iciency control, and maintenance management systems)

Rehabilitationfrenovation work selected in the first stage penerat overha_ul inspection - :
' (22. Subtotaly

2,500,000

38,500,000

41,000,000

{2. 'l‘oth!}

4
ml_ ;



Table 4.3.2-1 Cont.

tem

Amount

(US §)

6066860

680060~

Rehabititation of Katteneh Power Plant UnitNo.6
First s'lage general overhaul
Technical staff personnet costs (each power plant)

'Operator personnel costs (each power plant)

Original su pplier’ superyisor o specialist pérsonnel costs

Documents and drawings preparation costs

Sample making and analysis cost

Equipment and materials for inspection and Overhaul

(3.1. Subtotal)

Second slage general overhaul .

Techmca] staff personnel costs (each power plant)

Opérator personnel costs (each power plam)

Original suppller supervisor or spemahs! peisonnel ©0sls

Reénéwal of electrical equipment

Renewal of instrumentation and cénlrol equlpmem

Rehabilitationfrenovation work selected in the first stage general overhaul fnspection
(3.2 Subtotal)

1,000,000

14,000,000

(3. Tota))

15,000,000

Installation of one new STG unit at Katteneh Power Plant

{4. Total)

160,000,000

Total Cost of Planned Works

263,000,000




4.4 Economic Analysis of the Rehabilitation
441  Methodology

As generally employed in the economic analysis of powér sector pfojétts' least c‘ds'l‘r'heﬂmd is

~applied to verify economic validity of the rehabﬂttanon ‘cotparing me unit cos! wnth'
alternative generatlons, which can bear the same generat:on capacnly as lhe proposed -

rehabilitation.  In the economic examination, 10 % of the opportunity cost of capital is
applied as other projects of the sector in Syria.

Economic consideration on electricity fariff is made because it might be more important and
meaningful to study the tariff level than a common financial analysis in the circumstances of
~ the sector. Currently in Syria, electricity tariff collected from consumers goes directly to the
national treasury and both capital and recurrent expenditures for the sector ae’ appfob’ﬁeited
from the pationat budget. The tariff structure is determined thr‘Ough political process and set
lower than those which can cover all cost for investment, operation and maintenance and
financing. As the World Bank's Report on the “Electric Power Efficiency Study” in Syria in
1988 shows, the electricity tariff seems 16 be sei suhstanhal]y lower than long-run marginal
cost (LRMC). A recommendation is made for appropnate “taniff scttmg and its effective
application. -

4.4.2 Economic Examination of the Proposed Rehabilitation

(1) Selection of Alternatives

1) Generation Type of the Alternative Plant

Even though there could be various types of generation projects as the alternative of -

“the rehabilitation, nuclear and hydrautic power generations are excluded in selection
of the alternatives, There could be few chances in the near future in Syria to develop
nuclear gencration systems as commercial bperations. Hydro-power generaﬁon is
placed out of the examination in the Study because of the following reasons.

- Roles of hydr‘OapOWer generations in the national electricity supply are different
from those of thermal power gencration to be rehabilitated because of heavy
dependence of the former on hydrological conditions,

- Hydro-power generation plans should also be projected in the context of water
resource development plan and be determined within  multi-purpose water
resource developnient projects of the basin. ' '



- Hydro-po\-.ét plants would b located far from the proposed thermal plants and
would incur costs for transmission to provide the same benefits” as ihe
~ rehabilitation. '

“Then, conslruction of a thermal generating plant wuh the same capacily as the
respective rehabilitation proposed in the Study is exammed as the altemative of the
proposed rehabilitation.

2) Location of the Altemative New Plants
" All locations of the proposed rehabm(auon are sited near industrial areas or areas
with much demand of electricity at présent and in the neéar future. The alternative
new plant construc:hon ¢an be near the existing power plants to be rehabilitated. The
| ‘allemau\ie construction site is presumed to be located near the targeted power planis
to be rehabilitated with the same capacity in order to minimized the cost for
auxiliaries or transmission. -

" (2) Premises for the Economi¢ Examination

“The followings arc presumed in this examination.

l) Reha‘b:htatlon and Cons!ruchon Cost

* International prices aré applied. No future price escatation is estm1atcd because of
the recent maa_'ket trends of power plants. ‘

2) Pro;ect Life and Penod of the Examination

Prolect fife of the rehabilitation is assumed as 15 years, whlle that of the alternative
construction as 33 years, presuming that the same maintenance system is applied.

(3) Companson of Umt Capam ty Costs

With the ‘premises and assumptions menuoned in the above, unit capacity costs are
calculamd as shown in Table 4.4.2- 1. Annval cost is calculated with the foltowing
formula:

m(l""')



“where, - : : _
"PL ;project life (15 years for the rehabilitation, 35 years for the construction)
; discount rate {opportunily cost of capital, 10%) '
s annual cost
UC  ;invesiment cost per KW

Compared fo the alternative construction case, rehabilitation will reduce annual cost per

KW 10 20%-37%, even though the project life of the construction case is assumed as 35
years, applying the same mainlenance systeém as the rehabilitation case.

Table 4.4.2-1 Unit Capacnly Cost for Bolh Cases

“

_ . Kalteneh Mehardeh " Banias
 Installed Capac:ly MW sooMw|  3doMw
Discount Rate (Opponumly Cost of Capltal) - 10% |
Rehabillitation Case
L Imvestment Cost (US§ mittion) ... 139 19 443
| BIRWUSD) i 240 13
- Pro;ecl Llfe . 1S .}'.ea:.s _
- Annual Cost (ussncw) 31 18 17
| Alternalive Construction Case .
lvesmenConUssmition) | s1a] o) amo
_-perKw(us$) | 80
ohojectLife e 35 Y208
- Annual Cost (USS/KW) 83

Introduction of the proposed rehabilitation will increase a large amount of foreign |
currency savings by decreasing the purchase for the construction froni foreign countries,

4) Quah tative Analysis on lhc Benefits by the lmroducuon of the Proposcd Rehablhtauon
System

Proposed rehabilitation system em ploys preventive maintenance and can reduce forceful
oulage. The loss and recovery cost for damage caused by outage and the cost for
instaliation and operation of emergency generators by consumers, which gcnera]ly grow

rapidly in modern economies and societies, can be expec:led to be largely reduced by the -

implementation of the proposed system,



L

wi?

The reliability of the power generaﬁoh will be improved by the introduction of the
proposed rehabilitation. Enhanced reliability in operation will altow equitable planning
through wmch opumal mVeslment can be projected and consequently will allow
cons:derable amount of savmgs from unnecessary investment while maintaining a certain
level of reliability in power supply. :

443 Recommendation of Electricity Pricing

)

Current Situation on Electricity Tariff
Electrify pricing is important not only to méet the financial requirement of the utility
establishmeit but also to'control and manage the demand, to avoid over investment and

~ ultimately 16 maximize the socio-econormic benefit of elé¢ctricity consumption.

Electn'éity fariff setting based on long-run marginal cost (LRMC), an incremental cost at
which each type of iser imposes on the national electricity supply schente in the long run

" interms of economic vatue, has been accepted by power sector establishments in many

countries.

In- 1988, the World Bank estimated in the Report mentioned above that the LRMC for
low voltage user at peak time and at non- -peak time are US cent 6.64/kwhand US cent

- 4,12fkwh, respeclweiy, while the average tariff at that time was US cent 2.7/kwh.

Even though the !anff table was rewsed in 1992 and the proposed rehabilitation will
allow lower LRMC when introduced widely in the country, the wide gap between LRMC
and actual tariff seems not to be narrowed by now or soon Further, economic exchange

 rate (not always same as the actual exchange rate) which was Syrian Pounds 20 to one

US doltar applled in the Report can beeSUmated to turn as high as Syrian Pounds 40 to
oné US dollar of mote.

“As shown in the tanff table revised in 1992, industrial and commercial consumers,

_ mcludmg high vollage usets, are paying rélatively high charges, while domestic

(2)
"fAhhough LRMC does o1 determine tanff stmcture ditectly and the following maiters

consumers, especnally small consumners, enjoy lower tariff,

Recommenda(mn

should be taken account in formulat:on of pricing policy, the 1RMC should b calculated

" as a benchmark and the adjustment from strict LRMC structure to the actual tariff table
~in view of the followings should be conducted explicitly.
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- Financial - vnabihty for public uuhly eslabhshmcms and for the national eieclrmty
service as a whole ]

- Socnal subsxdy or selung lnfehne (anf!s for !ow chme groups or uscrs m remote areas
Avallable metering and bxllmg techniques and customers comprehensmn

- Other socio-economic policies, such ‘as promotion of agnCulture or specific mdustry
with incentives or supporl of regional development SRR B @

Pricc change should be made graduatly.
infrastructures for the econormc and social activitics. A sudden raise of the tariff oould
hinder appmpnate development of those acuvmes. Cuirent frequency of the tanff
revision, once in one to thrée years, mlght be acceptable for the counlry The gap
between adjusted LRMC and existing tariff structure should be fulfilled gradually.

Electricity supply’ service is one  of

As mentioned abowe pricing has a large mﬂuenoe in demand wh:ch isa s!art of the
planning model, thus, continuous fecdback activities, as shown in Flg 4.4.3-1, are

necessary.
e —a
nterctive Peadback Loop or Rrice Seiting. e I @
System ' : R '
Models [ ; :
r--7=-1| and Data Alternative ' - R
¢ Rovised ! Svstern |- Least-Cost Stigg, | | Tanft
' >y Siemn System LRMG ot based 6n
¢ Price ! - _ Bxpansion 11 £ypansion Qoply i . Adjusted
+ Foracast ) Plars and | | pian - Supply LRMC
_ Load- Costs ,
Demand H : :
Modols, Sl . P ;
Data, and F;xed’l‘ar@l Boonomic Hnancml \'iablhty.
Forecast Relidiility " Efficieicy Social Subsidy,
(hijecive Fairess and Other
© T Objeatives

(Soune M. Munasmghe &1 Warford, 1982
F1g 4.4.3-1 Interactive Feedback Loop for the Tariff Setting

8

Reference on delail theory and practices is recommendable to thc f0110wing public'ations’.

- “Efectricity Pncmg”, 1982, M. Munasmghe & J. L Warford World Bank I Johns
Hopkins Universily Press
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o
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- “Electricity Economics”, 1977, R. Turvey & D. Anderson, World Bank / Johns
“Hopkins University Press '

' “Expans:on Planmng for Eleclncal Gencratmg Systems, 1984, Intemauonal Atomic

Energy Agency

- “The Economic of Power System Reliability and Planmng” 1979, M. Munasinghe,
World Bank / Johns Hopkms Umversuy Press -



45 Recommendations

n

~ been the attachment of large quanlmes of soot to heating surfaces due to the use of HFO, -

@

3

4)

The main cause of the declmmg output and thermal efficiency levels in the units has

Wthh contams miach sulfur and ash as fuel

Measures 1o counter this are cleamng with ‘steam soot bIOWers dunng operation, and
forther cleaning as well as combustion adjustment of burners during the overhauls. In the
case of HFO burning power planis in pamcular, it is recommended that cleaning be

“performed at least tvo times a year.

_Another reason for the declined output and thermal efticiency levels has been

insteumentation and coatrol equipment breakdown, which meant that irprovements to
opesating states, and eSpec_ially_contfol and improvement of excess aif 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 to prevent
deterioration of boilet efficiency levels and low temperature corrosion. Excess air control

_gages (that is 1o say O2 melers) are, therefore, included in those instrumentation and

control systems for which renéwal is proposed.

Defects that occur during operation shall b¢ countered and repaired at an eadly stage
before they develop into something serious. The delaying of countermeasures will only
result in greater repair costs and repair time. ' :

In the first stage overhaul, it is proposed to conduct detaifed inspections on the relatively
hard to find béi]er pressure parts of those units which have been in operation for more
than 100,000 hours, Furthermore, the supervisors or specialist from the original supplier
shall be requested to inspect and compile rehabilitation plans for the following areas.

- Then, during the second stage overhaul, the pIanned work on all defects shall be
“implemented.

AU this stage, it is imporiant that all necessary countermeasufes for every one of the

subject areas be implemented simultangously during the period of the second stage.

overhaul, If one area is omitted or lefi over, it may become necessary (o carry out
additional isolatéd rehabilitation at a later stage, which will make it impossible to plan

periodic inspection and repair schedules for future and so detracl from the effectiveness

of the overhaul work.

(D Boiler pressure parls
@ Burner combustion adjustment
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e eErer

Turbine
"Condenser
Air heater
Electrical equipment
Instrumentation and control systems
Valves
Boiler water gaﬁges'
“Soot blower
Boiler, turbine and generator performance testing, and management of and
coordination between the boiler, turbine and gen’er’atbr

Follawing the averhauls, performance tests shall be performed in order to confirm the

results of the overbaul work.

‘Regarding those units which have not been targéted 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 out.

As is indicated in Fig. 4.3.1-1 and 4.3.1-2 (Rehabilitation Master Schedute), it is
riecessary to perform the necéssary rehabilitation work of the general overhaul in the
period between 1998 and 2000 (or 2001), when there is ample feeway in the power
demand and supply batance throughout the whole of Syria,

However, 1f maintenance ‘overhauls lasting between one and a half months and two
months per year are carried out on the units not targeted by the Rehabilitation Study, the
guaranteed power supply may not be able to satisfy the peak demand in 2000.

" As is proposed in this Repost, it is necessary (o insfall a new 200 MW unit at Kattench

Power Plant and have it operating by 2000 in order to overconie this problem.
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CHAPTERS NEW TRAINING CENTER CONSTRUCTION PLAN

5.1 New Training Center Construction Plan Preconditions

5.1.1

Current Conditions of Operation and Maintenance at Power Plants

(1) Management System of Each Power Plant

a)

b

Organization

The organization of each power plant is as shown in Fig. 5.1.1-1 with cach plant
manager directly connected to the Director General of the PEEGT. However, as of
] uly 1994, the PEE, a subordinate ofganization of MOE, was split into the PEEGT
and PEDEEE. Subscquent restructuring of the organization of PEEGT and the power
plants is still undergoing and they are not operating normally. Since each department
manager (from general affairs, accounting, procurement, contracling and other
administrative departments to the cquipment, machinery and instrumentation
maintenance departments, as shown in the organization diagram) at each plant is
disectly responsible to each plant manager, each plant manager must grasp and solve
everyday problems and is thus faced with too much responsibility. In addition,
although each plant possesses a lraining section, it is not operated properly at any of
the plants.

Staffing

. Fach power plant consists of operation and maintenance departments, and

administration sections that assist these departiients. ‘The number of employees is
quite large, more than three (3) times that ef an average Japanese thermal power
plant, compared simply (Refer to Table 5.1.3-1.) One reason for thisis that, whereas

" in Japan actual maintenance and repair work is performed by subcontractors andfor
~ sister companies, in Syria it is handled by each power plant’s maintenance crew,

which tends to be large. Even taking this into consideration and comparing actual
operating staff, the staff at Syrian power plants is around two times Jarger than that
of Japanese plants.

Between 10 to 30 employecs leave each plant every year. ‘They go to better paid
positions either locally or abroad after gaining basic skills at the plants. Aithough

‘every year ¢ach plantintends (0 take on new employees to supplement maintenance

and technical staff, the average age of long-serving engineers is going up, and at



“

‘Katteneh power plant it is 55 or more. Finding more young and skilled engmeers for
positions in the operation and maintenance sections is vital.

The ‘staff arrangemients found a each power plant are’ indicated in Table S.1. 12
: lhrough 5 11- 4, As can be seen from the tables, the number of staff with less lhan

five years expenence at Banias Power Plant and Mehardeh Powet Plant two main
plants in’ Syria, account for approximately 50% of the total. This reftects the overall
Jow technical levels of the staff and also the low rate of stickness of the staff to their
posts. Looking at the staff numbers by calegory, engineers mcludmg assistant
engmeers in'the maintenance and operalron depanments are the majorily accounting

for between 60% and 70% of the total. Hov.ever, because lhere are few 1echmcrans

mvo]vw in actual field maintenance work there is a general mabrhty to handte
_equrpment troubles lhat occur on a da:ly basis.

With regard to welders too, there are relau\'ely few skﬂlcd welders in tenns of each
plant size, and this is provmg to be a big handrcap in the exccution of repair
activities.

Currem Operahon and Mamtenance Condmons

The operation shifts at each power plant, aithough drrfenng sllghtly, are cither three
or four shifts with an average of 35 staff working on each, Operation records are
kept in the form of daily reporls, which are present'ed to the plant manager.
However, each stalf member is only responsible for monitoring and recording gages
in his own work area, and there are not enough staff members who are in a position
o grasp overall operanng condmons When troubles arrse, operatmns are not

~ stopped for repair purposes apart from cases of cnucal breakdown and thisis a clear
_ reﬂeclron of the past acute power supply situation in Syna. (Thrs srtuauon is being

improved with the start of operatrons at Jandar CIC Power Planl etc provrdl ng some

~ extra allowance in the overall generauon capacuy)

Excepl for Umt No. 3 and Unit No 4 at Bamas Power Plant lhe seumg of standard

- values for operauon is not performed at the power plants. The reason for lhis is that

most of the instruments at the plants are broken down and uinable 10 be repaired due

fo the absence of spare parts. Equtpmenl operauon is thus performed manually by
etderly staff. Except for Kaueneh Power Plant darly mamtenanoe mspectrons are
performed, however, there are drfferenoes in_the mspecuon frequencies, mspecuon _

times and inspected equrpment ete. belwcen each plam in pamcular, the forms

-



- provided by each plant’s original equipment suppliers are used as mspecnon records

(check sheets), and there is no unified format.

Moreover, mspechons are perfom\cd separately by the operauon and maintenance
departments with the mspecnon activities divided between each work area. The
establishment of unified daily inspection system is required in order to clarify
responsibility for troubles and accidents.

Regarding data coltection and the maintenance of records for long-term equipment
diagnosis, this has been performed at Banias Power Plant since October 1994,
however, such work should be unplemented at the other plants too for rebabilitation

.. purposes.

The current conditions of operation and maintenance at each power plant and the
assessments by the Study Team are described in Table 5.1.1-5 and Table 5.1.1-6.

5-3
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Table 5.1:1-1

Number of Staff of Each Power Plant

As of January 1995

o Namaz of Power Plant TYPi(‘a] Power
Departmeént : | Plantin Japan
Banias PP | Mchardeh PP | Kawenchpp | X173 MW)
ﬁ 1) Maintenance Department 257 273 155 49 (200)
2)  Operation Department 205 140 142 105
3) Chenistry Department 60 56 65 n
4)  Civil Department 35 18 12 4(19)
S)  Admiinistration Departmient 51 56 7 } a
6) Other Depastments " 140 170 125 '
(Finance, Contracts, Planning, o
Purchasing, Industrial safety)
" Total 748 713 526 210 (215)
SE - Average age of Employees 30 41 55 35

Note: Namber of Staft sh
0 field work,

own in ( yace éddilionél i_\umi:er_ of workers employed by Subcontractors at the time of
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(2)

Techmcal Levets for Operahon and Maintenance

Excepl for Banias Power Plant, although the daily operation and maintenance (O&M}

_staff of each plant is of a relatively advanced average age, these expeneuced staff

members do fot have the enough technical expertise to properly operate a power plant -

featuring the latest technology. Therefore, as is exemplified by Mechardeh Power Plant,
‘repeated minor accidents are altowed 10 lead to the suspension of plant operations. At

Banias Power Plant too in which the staff are relatively younger, the same thing is
happening dué (o the inexpericnced and untrained staff.

Except for Umls No.3- and No.4 at Banias. power plant, mosl of the measunng
instruments required for day-to-day operation are out of order. Fuel adjustnients are
made based on visual observation and manual operation relying on the intvition and
experience of outdated wéy by the elderly staff.

. The fdllowihg feasures need to be put in ‘place to ensure efficient operation of the

- planis: .

1) Automatic operation from a centeal supervisory facility relying on instrument values |

2) Collecting data on operation and faitures on a daily basis and analyzing the results to
_establish preventive maintenance proceduses including repair and replacemient
schedule :

©3) Grooming a staff with a hlgh level of technical expertise and morale to ensure

o efﬁenent operation

Each power plant has its own repair facility to make simple and minor mechanical and
electrical repairs, but the lack of skilled technicians and wclders, for example, leads o

thé repeated occurrence of the same types of failure.

This indicates that there are few engineers who know where 1o look for the cause of a

" failure and how to repair failires, and that the technology for doing o is ot available.

®
1y Slorage Conditions

Sparé_ Parts for Operation and Maintenance

M6t of the ‘spare parls at each power plam are small items supphed by the original

~ suppliers at the time of plant construction. Surveys showed that each plant storés ils

parts well and orderly in a manner thal allows immediate and easy access. Store
keepcrs are properly assigned and control conditions are good.

S



2)

State of Spare Parts Supply |

" Thie state of spare parts supplies differs between the’ plants. It is thought that this is

due o differences in the fréquency of répairs and replacement, a past of raintenance
work. The fact that small spare parts arc less used and are in good supply at power

~plants -that exhibit large decline ' in outpul, seems to indicate that penudlcal

- 3)

* mainténancé and repanr work have not been conducted.

" As was frequently pointed out by maintenance personnel at ¢ach plant, major spare

parts are in short supply. It takes a long time for ordered partsto be delivered. As is

- mentioned above, although small pasts and mnsumables are in stock, thers are few
" major spare parts. - : ' -

Parts are ordered only when they become required, for éxample, when a worn or

defective part is found in the disassembly of a component, Then it lakes more than 2

“years for the wanted part 1o be delivered as has happened in some ‘cases.

Improvements of the system are required to make the procurement of parts from

overseas more efficient.

‘Examples Showing the Lack of Spare Pats at Existing Power Plants

Except for the recently commisionied Tishreén Pover Plant and Banias Power Plant
Unit No.3 and No.4, the control systems of almost all of the powes planis are no
longer automatic but manual, This is mainly due to the breakdown of contrel devices
and instruments, and the lack of spare parts store for their repa_it. The insufﬁciéht_
spare paris stores have been caused by the failure to procure, in a planned fashion,
parts for those areas most prone to breakdown, judging from past data.

The typical ordering procedure for spare. parts in Synas lhemlal poWer plams is
illustrated in Fig. 5.1.1-2. From this, the following can be mfened

@ Afier the 1denuﬁcauon of rcqmred spare parts, much time is taken for actual

procurement due to intricate administrative procedures.
@ 7The lack of spare parts is only noticed after breakdowns have actual ly occurred,
indicating the failure of checking the requited pasts and planned procurement,
@ Repair data is stored in computer, howcver, this'is not effechvely utitized in
‘spare pasis management, '
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Fig.-S.'i.i-Z Spare Parts Ordering System

REQUEST CARD TSSUE

by maintensnce or shift teader

PRESENT TO CONMSTTEE

Spare parts available

attended by all dep&rtuent chiefs

REVIEW

by maintensnce chief

 [OPEN THE REQUEST CARD

by group chief

No spare parts available

: N S '
| CARRY OUT REPAIR WORK J—

.
GROUP CHIEF INFORM TO

[ CLOSE THE REQUEST CARD ]

MAINTENANCE CHIEF

PREPARE OFFICIAL LETTER

.
CONFIRMED

. Y. - -
GENERAL DIRECIOR'S APPROVAL

e "
INFORM TO SPARE PARTS QFFECE

- 2
TENBER AKNOQUNCEMENT

by maintenancé chief |
[ "PRESENT 10 MEETING ]
S SR
DATA INPUT TO
COMPUTER [
N
{ END ]
L

¥
STUBY by special committee

and mske decision

e W
APPROVAL

by Genéral Dirsctor

. x
QBTAIN SPARE PARTS

[ RATNTENARCE CHIEF S CONFIRMATION ]

CROUP CHIEF S CONFIRWATION ON
© " SPARE PARTS
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512 Present Situation of Existing Technical Institutes

“There are three institules for educating technicians in operating and mamtmmng electrical
facilities controlted by the Syrian Mmlslry of Electricity:
1. Adra '[‘echmca! lnstllute
2. “Aleppo Technical Insmute, :
‘3. Lattakia Technical lns.lilute;
The following is a description of each ins‘litut_e’;@é of November 1994)

(1) Adra Technical Instilute

I} OQOutline _ _ _ o
® Location: . Approximately 20 kmeast of Damascus
® Established: _ 1975 o
@ Governing body: ~ Syrian Mmlslryof Flecmcnly (MOE)
@  Number of Students: 342
® Common Areas (all institutes)

- Adnﬁss‘ion_qualiﬁcétions:_ Secondary school marks are uséd for deciding
successful students

- Length of courses: 2 yeass for alf courses = - ‘ _ @
- Term: _Septembcr—lunc (July and August are suminer hohdays) '
- Curriculum: Prepared by Ministry of Higher Educahon (sce Table .

5.12-1)

2)  Number of Students by Course

Courses ‘1st Grade 204 Gr
Electric Power Course 40 36
Electronic Course : 45 55
Control Cousse 51 35
Mechanical Course ) . 45 35

Total 181 161

3) Nuﬁlber of Staff

. Ditector and administrative staff -~ 3

- Instructors ‘ S ' 13
- Assistants Instructor 16
Tota} 32

5i14
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4) Annval Budget
20,000,000 Syrian pounds (Average for the past few years)
5) - Educational Facilities
@ Eleclric power course

a. Generator circuit laboratory:

- Space: ¢ Classroom gmx10m
« Room for storing teaching materials S 3mx3m
- Main egipment:

~ « Benches for circuit connection experimentation
» Measuring instruments (ammeters and voltmeters)
. MOIOI‘S
» Modules for theoretical studies

b.  Transmission line laboratory
- Space: Workshop 7 S 8mx20m
"« Transmission and distribution training ground: S0 mX 50 m
- Main equipment:
+ High and tow volitage cable termination and connection training
malerials o
« Materials for building steel towers for transmission lines and
“assembly training
*« Stringing mate_:ﬁals for ransmission and distribution lines
-+ Indoor subsiaiion mode}
* Indoor and outdoor tr'aﬁsmission_ and distribution stringing
{20,000 V and 200V systems)
+ Outdoor pote climbing training fa<:1hty {wooden and concrele
poles)

@ Efeclronic course -
- a. Computer laboratory
- Space: | 4mxX8m
- Main equipment: Desktop Personal Compulcrs (PC) (Japanese
' made' Datacare), ctc
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This classroom was built '1_:1'!994 and is used for 2 hours of operation
training weekly for 2nd grade students. The 1st grade students use the
classcoom for theoretical siudies only. |

The PCs have been provided by MOE.

b. Electronic circuit classroom
- Space: “+ Classroont: ' ' 10m% 10m ,@‘
« Roofn for storing teaching materials: 4 mx4m
- Mainéquipment; ¢ OScillosédpes' : _ . .
+ Electtonic components (fesistors, capacitors, e(c.)
® Conirol course
a. Plant control laboratory |
- Space: - 8mX15m
- Main equipment:  » Console control panel (for teaching staff)

* Selfstanding contro] panel _
. Control pracucmg plant (loop cqulpmem)

@ Mechanical course

L

“a. Steel processing and welding 'laborétory o
- Space: 6mx25m
- Main eQuipmenlﬁ . Weldmg boolhs (3 mx 4 m)
« Electric weldmg apparalus
« Gas weld and cutting ép'paratus
+» Machine vises
« Drilling machines
» Grinders’
+ High-speed cutters -
+ Anvils
* Steel plate rolling machines | -
+ Flat iron cutters AR - | fg’

b ane mover laboratory

- Space: 8mX 35 m _
-« Main equipment; ¢ Drilling machines
* Air compressors -
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-+ Machine vises
» Vehicle differcntial gear ass¢mblies
-« Eagine mission assemblies

¢. Machine processing taboratory

_ '—Space _ Smxmm ,
E; : - Main eqmpmenl‘ » Machine vises
+» Grinders

« Eléctric hacksaws
« Drilting machines
« Milting machines
«Lathes
' " Anvils
"« Work benches

4

@ Safety lecture hall
_ —Space . 6mx12m
- Mam eqmpmem‘ . 16 mm Projector
: o o .= Stides
E | -« Safety gears
» Safety sigas

® Drawing room
-Space: 10mx25m
- Main equipment:  + Drawing tables (700 x 700)
'~ 6) - Other Details
® After graduatlon

All graduated students are obliged to work for thc MOB and are posled at
substations and power plants '

G
@

| Studenl dorrmtory

- There is no donmitory as yet, The school leases 5 buses from a firm to transport
. the studerits between home and school. '
" Construction of alibrary and a dormitory slarted in 1985 but due to ﬁnanc:al
‘problems work had to be stopped without finishing works, and the buildings
s_ﬁll femain unfinished.
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@ Student origins

 Students come from all over Syria; although most are from the Damascus acea.

@ School problems
- Training andfor téathing_ e'quipmeﬁi is_lé(‘:kiné diie to insufficient budget.
Thus most teaching is lext-book based rather than pfactical.
- The Institute is too far from Damascus and has no dormitory.

@

‘Assessment

Compared to Lattakia and Aleppo lnshtutes (desc:nbed below}, this institute provides
good courses and has fauly good leachmg materials. Sull graduated students cannot

" relieve the operation and mainfenance staff shortages at Syrian power planis even if

they are given responsible positions from the start. They requite at least 3 to 4 years
of on-the-job (raining to become really useful.

However, this institute is pmwdmg good elemcnlary and basw technicat education
for students who wish to study advanced technology. Much is expected of the
institute in its role as a preparatory school but the current problems of insufficient _
training materials, lack of a dormitory and other facnl_lues first have to be solved. f§

(2) Aleppo Technical Inslitute

1)

2)

Outline o
@® Location: Approximately 15 km north of Aleppo city |
@ Established: 1987 '

® Govemingbody:  Syrian Mmlstry of Eleclnc:ty (MOE)

@ Number of Students: 69

Number of Students by Courses

Courses 1stGrade ~ 2nd Grade

Distribution Course _ . : _
~ Electronic Cousse :I—Total: 48 ‘Total: 21 L : _ _ @
Control Course - ‘ -

+ Asof the fiscal year of 1994 a power generation course is expected to be added
10 the above. | ' | |
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'3) Number of Staff

- Instructors 18
- Technical Assistants

35

"+ Administrators
~Total -
4) - Annual Budget
+ 14,500,000 Syrian pounds (S.P.)

a. 3.0M. 8.P, : Salaries of instructors and
' employees

. b. 8.5M. $.P.: Building Construction costs

5) Educational facilities

'@ Distribution Course

¢. 0.8M. S.P.: Leasing school buses -
d. 2.2M. S.P.: Teaching materials,
maintenance, light and heating

a.  Electri¢ circuit laboratory

- Space:
- Main equipment:

+8mx10m
- Ammeters

-+ Voltmelers
-‘Digitél voltmeters |
» Variable resistors .
* AC/DC convegters
» Instrument panels

b. Distribution and connection laboratory

- Space:
- Mainequipment;

¢.  Measuring instrument |

- Spate: |
- Mian equipment:

5

+IMmxEm
+ Multi-purpose test benches
aboratory

+ImxX9m

» Variable resistors

« Work benches
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@ Electronic Course

a. Electronic circuil laboratory

- Space:
- Main equipment;

«8mX12m
“« Osciltoscopes

« Frequency counters
' Test benches

b. Electronic measuring instrument laboratory

- Space
- Main equipment:

@ Contro! Course
a. . Control classroom
- Space:
- Main equipment

@ Mechanical laboratory |

- Space:
- Main equipment:

® Drawing classroom

- Space:
- Main equipment

*8mX8m

« Experimental benches:
* Oscilloscopes

'« AC/DC converters

.s8mx8m

* Experimentat benches
a. Circuil (esting lables
b. Instrument practice tables

*8mx18m

» Lathes

» Milling machines

. Drilling machines
-+ Grinders

* Machine vices _
» Electric welding apparalus

» Oxy-Acetylene welding apparatus

« Work benches

-8m:_~<l2m

_ +Drawing tables
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6) Other Details

@

After Gradvation -
~Unlike Adra lnstitute, graduating students are not obliged to work for the MCE,
but 60% to 70% of the students join the MOE.

Mdst_ of the other gradﬁa(ed students join companies where their abilities are of

~ greatestuse.

@ ‘There is no dormitory now, but there are plans for building one.

@

Student Origin

About 30% of the students are from Aleppo and a fair number come from Homs
and Hania which are close to Aleppo. '

Other Teaining Schemes

“a. Summer Training Scheme

For one month during the summer hotidays, students must receive OJT at the
'MOE. In return, the Institote allows MOE technicians to use its facilites for
their owa training. Around 50 technicians from the MOE take part in this.

b. Special Training Plan -
Aswell as the summer training scheme, the Institute plans fo hold short-term
training programs for staff (engineers and technicians) of the MOE and
MOE-related cosporations, starting from the year of 1994,
Related corporations: - PEEGT: 6 corporations
' PEDREE {distribution); 14 corporations

- Future Plans

a. Students: planned to rise to 1,000. -

b. Facilities: construction of dormitory, dining hall and gymnasium.
School Problems

- Low salarics for ins_tnictor and staff
- Commuting problems

- No lddgings for staff and students
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- ‘The budget is not eacugh 1o purchase the required teaching materials and

equipnient,
Assessment
About 20 buitdings of this institute in the vast campus, which'is localed on a hill
with a good view of the surroundmgs are compleled Howc\fer only 69 students
have enrolled so far which is far few for an institute that is planned for 1000
students. It is as if only the building of the facility had gone ahead without giving

much thought to else. Its Iocauon in the northern part of the country sets it “apart
from omcr institutes and makes it dxfﬁcuh to enroll students because of the studenl

_dormitory is not yet completed There are also few. teaching malterials, but this is

likely to be improved when the institute is reorganized inlo a Iramlng facility for
transmission linie distribution systems', as past of the EU 1echnical assistance (grant
aid). If a thermal power gencration training center is éstablished through aid from
Japan, it is hoped that this, together with the aforementioned msumhon wxll become
plllars in the area of power generation-related tralmng in Syria. . '

" (3) Lattakia Techni_cal Institute

T

2)

3

Qutline _ _
- @ Location: . Approx. 15 km north of Lattakia city
- @ Established: 1991 '
® Govesning body: Syrian Ministry of Electricity (MOE)
@ Number of students: 171 |
Number of Student b’y'Course_ o
Courses - 1st Grade 2ad Grad
Transmission Course o - _
} 30 vl— 22
Distribution Course -
Steam Generation Course 63 6
Total 4328
Number of Staff
- Administration 32
- Instruclors 30
Total : 62

“‘d
L‘ Iﬁ



“4) Annual Budget: 15,000,000 Syrian pounds (S.P)

5)

6)

: Bre_akdo\im-
a. Staff and instructor salaries: - 3MISP
b. Expanding and repairing '(:ampﬁ's facilities: 8M. S.P
¢. Cost of equipment and materials 4M. S.P

Educatinal Facilities
® Transmission course

Training materials consist only of some old disconnecting switches, insulators,
stringing hardwarés and electric cables. Thus, most teachiag is restricted to
textbook studies and visual modules. '

@ Distribution course -

Although the distribution course is separate from the transmission course, the
same laboratory and training materials are used. '
® Steam power generation course

A few engine components and tools are equipped; the teaching centers on
textbook studies and visual modules.

Qther Delails
@ Graduated students

Students are nol required to join the MOE on graduation and are free 16 join the
cioinpa.ny of their choice. Students who enter the MOE are posted at power
plants, substations and transmission line maintenance facilities around the
country. |

~ Data on how many of the students go on to the MOE was not provided. -

@ Student dormitory

There is no dormitory, but there are plans for building one. The area around the
institute is not populated and most of the students commuie to Lattakia by
" schoot bus which is provided free of charge.

@ Origin of students

The students comme from all over Syria,
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@  School problems |
a. The institute is incom'rénie'nﬂ'y located and there are few busses. .
b. No communication facilities
¢.’ Frequeat omages of electricity make it dlfﬁcult to run the school.

7)  Assessment

The camipus is located in a promising environment and the large 20 hectaze campus
means that future expansions will not pose a problem. ‘The administration facitity
‘and all facitities that are being built are high quality. The problewn is that theré are
almost no teaching materials available and these that do exist are not sufficient for a
‘technical ‘institute.,’ The curriculum exercise ratio of 60% leaves questions to be
answered.

MOE operates this institute which is one of three electric and mechanical technical
institutes around the country. However, as a school for. producing mid-range
enginecrs and lechmcrans the level of educauon is elementary, and doubts exist as

to how far graduates can prove useful in actual working enviroriments.
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5.1.3 Necessity and Urgency of the New i‘raining'Center

(1) The Need for Training of Opétaliiin and Maimenance Personnel

The most advanced power planl in Syna, Jandar C/C with four gas wrbines, has already

put into operatlon providing an output of 400 MW at present. The contract for Aleppo
, power plant (S/T, 1000 MW) was concluded with Japanese Contraclor and actual
" construction is comaenced, Besides this, the Government of Japan is now ‘considering
_ OECF loans 1o finarice the Al-Zara power plant (S/T, 600 MW). As well as these
already conip!eted. large soph'i_sﬁcal'ed power plants; the  further construction of new

- power plants’ wili be neceSs’ary"in otder 1o Saﬁsfy future ?pOWér‘ demand levels, as is
inferred from the long-term power demand forecast it is cléar that thermal power plants

wnll have to be mainly respons:ble for meeting this dcmand

However, as was'ihdicaled in the previous sections, the field surveys found technical
levels among the operation and ‘maintenance staff of the existing power plants 1o be
extremely low. In fact, only 10% of all staff posséss a certain degree of technical skitl,
and this is leading to problems in the performance of daily operation and maintenance
activities. Considering this and the fact that more power plants will be built in the futuse
as Wwas mentioned above, there is a distinct possibility that the lack of skilled operation
and maintenance staff will lead to some plants becoming unable to continue operations.

In order to rectify this situation, the ré-education and retraining of operation and
maintenance staff not attaining certain technical levels at the existing plants, and the

furtusing of staff for currently under construction and new thermal power plants that will

be buill in the future are matters of the utmost lmportance and require :mmedtale
attention, :

Although the three institutes, Adra, Aleppo and Lattakia, educate MOE techniciaas, the
results of the field survéy indicate that the skills of students gradualed from’ any of these

institutes are insufficient for the minimum level requnred to operate and maintain the
power plants. Furthermore, only a litile on-the-job trammg is prowded at each’ power

plaat individually, In order to nuriure engmeers and tcchmcnans who. can handle
operation and mainienance at thermal power plants, and to improve the lechméal skills of
personnel at existing power plants the establishment of a new trammg center to provide
intensive training in advanced technology is indispensable and urgenily _requued, _

S_26
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(2) Calcutating the Number of Power Plant Staff that Require Training
The need for training of operation and maintenance staff at the power plants is pointed
out in the above section {1). This section shows a calculation of the number of opcration
and maintenance staff at Syrian thermal power plants that have to be retrained.

1) Basis of calculation
a)" The number of engineers and technicians to be retrained who are working in
existing poweér plants was calculated based on the Study Team evaluation
through the first and second field survey resulis.

6) Durmg 1he survcy we held discussions with several engineers al cach power

' plant. The infonmation they provided and the problems they pointed out in
maintenance and operalzon in running the power plants were also consudered o
calculate the number of personnel that need retraining.

¢) The number of engincers and technicians required at the power plants that are
being built or that ate planned was calculated based on the number of staff at
existing power plants.

'f '2‘)'_ Number of Staff that Need Training or Reteaining
' Table 5.1.3-1 shows th¢ number of staff at each plant who require lraining or
: ifetrairling. The numbers are as follows:
a) Maintenance Devision

« Number of engineers and technicians that require 'Lr'ajni'ng: 2,295

" b) Operation Division
"« Number of engineers and operating personnel that
require training; : | 1,587

" The number  shown above are minimum requirements calculated based on the
number of personnel al existing, under construction, and planned power plants, The
requ:red number of staff for unknown possible future pro_;ecl.s are notincluded in the

. above numbers. : :
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5.1.4

Relationship Between Existing Technical Institutes and the New
Training Center ' '

Information collected at the three existing MOE ‘Technical Institutes (Adra, Lattakia
and Alleppo) indicates that graduated trainees from these institutes find it difficult to
fu!ﬁll their work when posted at a power plant, especiatly the practical aspects of

- operahon and meuntenance work

As stated i in Sechon 5. 1.2, the role of the ¢ mslmg institutes should be defined as
schoots for leammg basic operation and control skills, and the New Training Center
should aim to train more advanced practical skills and technology. By clarifying

- objectives- in this manner, the activities at the existing institutes will be greatly:

revitatized.
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5.2 Conceptual Design of the New Training Center

5.2.1 Management and Control System

(1)

)

Organization

“Fhe proposed orgamzatlon of the Ncw Tralmng Cénter is as mdicaled in Flg 52.1-1 In

order to allow the functional managemem of the Center and 1o raise the ‘effects of the
training program the orgamzauon shall compnse a staff of 60 under the cornmand of the

'General Director and be clw:dcd into the followmg three dcpaﬂments and one section:

- 'Adminisira_tio'n Department

- Mainfenance Traihing Department
- Operation Training Depariment

- Planning Section

The staffi ng of each department is shown in Table 5.2.1-1 and Table 5.2.1-2, while Table

5.2.1-1 shows the required nomber of Syrian instructors and necessary qualifications of
instructors for each training course. '

Management and Contgol

The General Director shall assume the ultimate réesponsibility for aliareas of the Training
Center including the compllanon and implementation of training plans, enrollement of
trainees, appointment of instructors, maintenance of the Center including facilities,

‘equipment and materials, and the running of the dormitory and canteen etc. Moreover, in

order to ensure that the management and control of the Training Cente: is implemented
unhindered, the General Director shall maintain constant links with the Center's
supervisory organization, the PEEGT, and shall sirive to maintain an understanding of
the operaﬁoh and maintenance problems that éxist in each of the thermal power pléints 50
that such retevant information can be utilized properly in the compilation of training
plans including the selection of training equipment and materials. '

Each 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, ‘The scope of work and role of each of the departiients are
described below. ' | ' |

i) Maintenance Training Department

The Maintenance Training-will consist of the following 4 courses.

530
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- Mechanical Course
s Electrical Course
- Control and Instrumentation Course

. - Welding Course

Excepl for the Welding Course, each course will require the placement of one chief
instructor, wo or three instructors and two more assistant instruclors.

The Welding Course will be positioned as part of the Mechanical Course in terms of
organization and will fequire the placement of one instructor and two assistant,
instructors, each of whom will be a specialist in the ficld of electrical welding and

| gas cutting.

Each chief instructor shalt coordinate with and report to the department director,
provide instructions and guidance to the instructors and assistant instructors on the
execution of classes and also share the teaching responsibilitics with the other
instructors, in order to ensute that each training course is managed and conducted in
a smooth fashion. The assistant instructors will mainly act in a supporting fole io the
instructors by arranging and preparing training materials for classes, and, at the same
time, they shall strive o master teaching techniques with the aim of some ddy being

-promoted 10 the post of instructor. The assistant instructors shall also be responsible

for the maintenance of teaching materials.

Operation Training Departnieat

The Opcralion Training Department shall conduct a Boiler Course, Turbine Course
and Electrical Facility Course. Each of the courses will require the ptacement of one
chief instructor and two or three instructors. The responsibiliies of the chief
instructors will be the same as for the chief instructors in the Maintenance Training
Departiment and they shall share teaching duties with the instructors according to the

‘contents of each curriculum,



Fig. 5.2.1-1 Proposed Organization Chart of New Training Center
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Table 5.2.1-1

Summary of Necessary Instructors

in Accordance with Training Courses

~ (Syrian Staﬂ)
Courses Deépastment | Chief - Assistant
_ _ | Directors Instructors | Jnstructors | Instructors
1)Maintenance Training Department | © 1 ' ' '
(@ Mechanical Course 1
a) Basic & General Course 1 )
b} Advanced Course 2 1
_ _ ' (STx), G¥xi) -
~ (2 Electrical Course 1
a) Basic Course 1 1
b) Advanced Course 1 i
@ Controt & Instrumentation Course 1
a) Basi¢ Course ' : 1 1
b) Advanc‘ed Cousse -1 1
@ Welding Course 1
a) Electric Welding i
b) Gas Welding 1
2)Operation Training Department i
(D Boiler Course 1
a) Basic Course 1.
b) Advanced Course 1
@ Turbine Course 1
* a) Basi¢ Course ' 1
b) Advanced Course 1
@ Electrcal Facility Course 1
- "a) Basic Course - 1
- b) Advanced Coutse 2
R (STx1, GTx1)
3)Planning Section 1. 1
: Sub-Total 2 6 _ 16 9
“Total 33
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--Table 5212

Expcctcd Total Staﬁ‘ Includmg Instmctors in New 'lrammg Center

(Syﬂan Staﬂ)
~ Personnel No. ~Qualificalions/Experiénce
l) General Direclor 1 - '
-Secrelary 1:]-
2)Maintenance Traimng Depaﬂment :
-Director 1 | | Engineec £ 15yeass éc more
(Mechanical Coursc) : e
-Chief Instructor 1 | Enginéers 10years or more
Instructor (Basic & General Course) 2 . | Assistant Enginecd Sycars of more (STx1, GTxi} -
Instructor (Advanced Course) 17 | Assistant Engineer! Syears of more
-Assistant _Instmr;tor 2 | Syears o more in the fechnical field
(Eleclncal Course) -
- -Chief Instructor "1 | Engineed! 10years or more
-Instructor (Basic & General Course) 1 : | Assistant Enginéts/ Sycers of more
-Instructor (Advanced Course) 1 | Assistant Engintes! Syears or more
-AsSi stant Instructor 2 | Syears or more in the technical field
(Conirol & Insteumentation Course) .
-Chief Instructor 1 " | Engineee/ 10years of moie
-Instructor (Basic & General Coursc)' 1 | Assistart Engineer! Syears & more
-Instructor (Advanced Course) 1 | Assistant Engineed/ Syesrs of midre -
-Assistant Instructor 2 Syears of mofo in the technical field
(Welding Course) _
-Instructor 1| Assistant Engineer’ Syears of more .
-Assistant Instructor (Elccmc & Gas 2 | skitled in the field
Weldmg) : '
3)Operation Training Department - :
- -Director 1 - | Eagineer £ ¥8ycars o more
-Chief Instructor (Bmler) 1 | Engineent (0years or more
-Insfructor (Boiler, Basic) 1 | Assistant Engincer! Sycars or mose
-Instructor (Boiler, Advance ) 1 | Assistant Enginece! Syears oc more
~Chicf Insteuctor (Turbine) 1| Engineer! 10years or more . - -
-Instructor (Tulbiﬁe, Basic): 1| Assistant Engineed Syears oc more
-Instructor (Turbine, Advance) " 2| Assistant Engincedf Syéars o mose (STx1, GTxf)
-Chief Instructor (Electrical Facilities) 1" | Englnoert 10yearsiormore . ;-
Instructor ~ (Electrical, Basic) 1: | Assistant Enginéerf Syears o more
JInsteuctor - (Electrical, Advance) 1] Assistant Enginéed Syears o more ..

~Goma
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Personnel . | No. . Qualifications

4)Plarning Section -
-Planner _ 1 | Assistant Enginecof Sycars or moro
-Assistant Planner _ ' : 1 - | Syears o more in the technical field

%3?; 5)Administration Department
' " Director o .
{Accounting Section) '
Section Chief
-Purchasing
- -Clerk
“Typist

]

(General Affairs Section)
-Section Chief '
-Personnel Affairs
-Clerk
o -Typ:st _
 -Receptionist
Driver
D -1 _Store keeper :
- -Janitor {for facility mamtenance}
-Security Guard
-House Cleaner

B OB s e DO st e
)

(Dormitory):Subordinate section of
‘General Affairs

-Manager 1 -

Janitor ' ' 2 -

- (Canteen): . -ditto- : . _

_«Manager . . SRR S B -
. +Chief Cook A ‘_ 1 -
_'-Cook Helper ' ' 4 -

“zﬁ : ' " Total . . 62

| the:;Divi;ion directors and chief instructors shall be equipped with an english language
abitity both writing and speaking.
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3} Planning Section

4)

522

The Planaing Section will be run by one planner and oné assistant planner, and wil
be responsible for preparing the follomng plans while coordinating closely wnth
each department.

(a) Training curriculum’

(b) Training plan-

(c) Procurement plan for training eﬂuipmém and materials

Administration Department

The Admiinistration Department will consist of the General Affairs Section and the
Accounting Section. The General Affairs Section will be responsible for personnel
management, general administrative affairs, store keeping and security etc., all
necessary 1o the overall management of the Training Center. The General Affairs
Section will also operate the dormitory and canteen. o

The major responsibilities of the Accounting Section will be general _'e}écodnting _

affairs, calculation of staff salaries, purchase of and binding of contracts for
equipment and materials, and the planning of the Center's operating fund. The
Accounting Section will consist of one section chicf, one’ “clerk, one purchamng
responsibility and one typist.

Training Plan

(n Basié Concept of Training

1y

Concept of Training Curriculum

The objccu’ve of the establishment of the New Training Center is the development
and retraining of operation and maintenance staff working in thermal power plants.
The training offered in the Center to fulfill these objectives shall be oentered around
practical skill training that will mlmedlately prove useful at the power plants The

“following two main courses will be conducted over each of the specna]mes

- Maintenance Training Course
- Operation Training Course

 Bach of the above two courses shall be basically divided into a Basic (and General)
Course and an Advanced Course. Trainces who complete the Basic Course will be -

qualified to act as assistants fo the maintenance or operation staff at power plants,
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while those who complete the Advanced Course will be quatified to act as chief of
~the operation or maintenance staff. The Welding Course is designed to foster
welding expeits.

@ Maintenance"[‘raining Course
The Maintenance Training Course will comprise the Basic and General Course,

 the Advanced Couise and the Welding Course. Excepl for the Welding Course,
each course shall be further divided into Mechanical Course, Electrical Course
and Control and Instrumentation Course. With consideration of training
effe(:tivenes,'s.- the number of traines 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. The training periods, numbers of
trainees and number of class sessions per year for cach of the courses are as

indicated below.
Training ‘No.of  Annual Class
o _ Period - Trainees ‘Sessions
‘a) Basic & General Course | -
« Mechanical Course ~ Smonths 15 2
- Electrical Course S months 15 2
o Control & Instru- S months 15 2
mentation Course
b) Advanced Course -
- « Mechanical Course 5months 10 2
» Electrical Course 5 months 10 2
+ Contro} & Instru- 5 months 10 - 2
mentation Course
<) Weld_ing Course - ' 'S months 10 2

Note In the Basic and General Course, trainees (45 in all) from each specialist

course shall recewe fectures for two months on common subjects in

- order to provide them with the basic level of knowledge required for
power plant staff,

In the case of the Welding Course, repeated training is recommended to

" the giédﬁatcé periodically even after the S-months of training is finished,

'and based upon evaluanon mads at each stage, sknll certification test

" shall be carried out. Skill levels shall also be checked in the other courses
to altow cemﬁcauon to be perfomlcd



@ Operation Training Course-
The Operation Training Course will consist of the Basic Course and the
Advanced Course, whereby trainees who complete the Basic Course will move

up to the Advanced Course. Therefore, as a rule, immediate entry into the
Advanced Course will not be allowed.

- The Basic Course will mcstly-inivolvra 6peration training using the simplificd @
simulator installed at the Center, while the Advanced Course will involve more
practical training usirrg' the two simulators at -Jandar C/C Power Plant. With
~ consideration of training effectiveness, the number of trainees in ‘cach course
~ shall be fixed as 10 trainces. The planned number of graduales of this training is
: 60per year. -

Students who finish five months of training shall continue to receive training on
a periodic basis. At each step, skill assessment and certification shall be done.

'Ihe trammg periods, numbers of trainces and number of class sessions per year
foreach of the courses are as indicated below.

Trammg - No.of Annual Class f@
Period Trainees Sessions
a) Basic Course ) : . : _
+ Boiler Course 2 months 10 - 2
* Turbine Course 2 months + 10 2
+ Electricat Facility . 2months - - 10 2
Course . : ‘
b} Advanced Course _
«Boiler Course . 3 months .10 2
"« Turbine Course 3 months 10 -2
- +Electrical Facility -3 months 10 . 2
Course _
2) Qualrﬁcaﬂon for Admission co ' o

_ln order o recewe trarmng at the New Trammg Center, Lramees must have graduated
one of the three 'MOE-run msututcs or be recogmzed as possessmg an equwalent
:academrc ability, and have years of experience in the operanon or mamtenmce ofa -
power plam



g

3) Training Qbjective of Each Training Course
Lo @  Maintenance Training Course
a) Basic and Général Course
smmon Subject
" Before advancing to the specialist courses, trainees shall tearn about the basic
_ mncepl of power p!ams mainly usmg models of equipnient and instruments,

' OHP and walt chaits etc. They shall also learn about basic safety, handling of
slmgmg work and handling of overhead articles on site.

“The trainees shall also oblain necessary maintenancte SkﬂlS through practical
training in tool handling, hand finishing and measurement error etc. using -
various tools and measuvring instruments.

. Mechanical Course

_As well as leaming about the basics of mechanics and machines, trainees

shall also obtain necessary maintenance techniques and skills - through
disassembling -and assembling the equipment and instrumeats in the
workshop (small pumps, valves etc.).

_As well as leammg about lhe basics of electromagneucs and power
generauon, trainees shall also obtain necessary maint¢nance techniques and
skills through disassembling and assemblmg the eleclncal equipment and

3 understandmg circuits for auxiliary equipment in the workshop '

Q_Q_a ol @d lns_:mmgntaugg g;g urse

As well as leammg the basxcs of control sys!em trainees shall also obtain
necessary maintenance techmques and skills through disassembling and
assemblmg various instruments in the workshop,

b Advahced Coutse
- =Meghan1gal Cour§

* Trainees shali obfain h:gher level maintenance tcchmques and skilis through
the dlsassemblmg and inspecting, assembhng, measuring and testing {test
nmnmg) large workshc)p equ;pment and instruments (fans, pumps, turbine

- governors etc.).
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Electrical Course

Trainees shall obtain higher level maintenance techaiques and skills through
disassembling, assembling and testing large electrical equiprent in' the
workshop including operation test of protection system.

- Control and Instrumentation Course

Trainces shall oblain higher !é'\}el maintenance technigues and skills through
'dlsassemblmg, assemblmg and " testing workshop ocontrol “devices and
eqmpmenl and gaining an understanding of APC (Aulomauc Plant Control)
throu gh lectures.

¢} Welding Course
Trainces shall obtain necessary maintenance techniques and skills through
practical training in the use of shield metal arc welders , TIG welders and
other types of welding machine and through practical training in gas cutting,

Operation Training Course

a) Basic Course

" Trainees shall leam how to make proper decisions and take proper steps for
momtonng and control of thermal power planls and (0 handle cases of
emergency alarm and accident, and learn the actual process of operation
under emergency alarm conditions as well as normal start-stop operation of
the unit through utilizing the simplified simulator.

b) Advanced Course

Trainces sha]l master ftechniques concerning miore practical operation,

momtormg and conirol of thermal - power plants and the handling of |

accidents, through uuhzmg the two exlstmg snmulators at Jandar C/C Power_
Plant. '

After trainees have completed the Operation Training Course at the Training

Center, they will then have OJT training at the power plants in order 1o provrde
with a more practical training at !heu‘ wo:k places. '



(2) Training Curriculum
Based upon the above mentioned training concept and (raining objecii ves, the
curriculums for each course havé been compited as indicated in Table 5.2.2-1.

(3) Training Schedules
The training schedules for each course based upon the aforementioned training outlines
and training curriculums have been compiled in the manner shown in Table 5.2.2-2.



Table 5.2.2-1 Training Curriculum

I Maintenance Training Course

(1) Basic and General Course |

Common Subjects for Mechanical, Electrical and C & 1 Course

% Subjects: . ~ +Training Program - : " Remarks
- .. . InClasstoom . - . In Laboratéry R
i. Basics (1) Fundamenial theory '
{Boiler, Turbine | (2) - Machine Constaiction
Generator) (3) Operating méchanism
{4) Maintenance and inspection
meéthads
(5) Others
2. Safety and (1) Dangerous and hazardous
sanitation materials
(2} How to handle stinging work
and heavy materials
(3) Fire prevention
(4) Eavironmental sanilation
3. Tools and (1) Types of tools and how to + Tool handiing
instruments handle them . Benching
+ Measurement work
(1) Basic and General Course
1) Mechanical Course
Subjects Training Program . - Remarks
In Classroom ~ In Laboratory
1. Liquid penetrant | (1) Basic principles Inspection procedures and
testing _ criteria
2. Ordinary valves | (1) Types, structure, machine Disassembly, inspéction and
applications and s¢leclion renovation
methods ' o
3. Ceatering (1) Cenlering methods Cenlering Alignment
4. Electric operated | (i) Structure of drive unit and Disassembly, inspection,
valve methods for adjustment assembly and divergence
(2) Disassembly, inspection and adjustment
assémbly methods :
5. Measuring {1) Typesof mgésun‘ng instru- Measuring
instfuments ments and how (o use them
6. Vibration (1) Basic principles of vibration How 10 Use a vibration meler
{2) Vibration meter functions ' L
7. Copper and other Cutting, bending and process
pipes : ing pipes and connections
8. Small puinp (1) Types, structure and -~ Selecting, preparing and
inspection applications of pumps putting away lools for

disassembly and inspections
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(1) Basic and Generat Course

2) Etecirical Course

Subjec is

In Classroon "

In Laboratory

'S'ubject.s' Tﬁ'ﬂmﬂs Program Remarks
IR " in Classtoom _In Laboratory '
1. Centering - (1) Centering procedures + Centering Aligninent
2. Vibration (1) Basie principle of vibration ~ | » Useofa vibration meter '
(2) Funclions of vibration meter .
3. Wiring ‘(1) Basic principle of sequences | » Connecting wires
4. UVR,OCR (1) Basicand operating + Relay unit tests
* Under Vollage principles of UYR and OCR
" Relay (UVR): : '
* Over Current
. Relay (OCR) = §. 7 .
5. Distribution panel | (1)} Wiring des:gn + Sequence operation
anflgircuits for . | (2) Selecting wiring tools + Distribution panet wiring
aux!llary ' {3} Procedures for wiring s Wiring inspections
equipment distribution panel + Assessing mspecuon and test
4 lnspecuonandtcstmg ~ results
_ : proOEdures _ -
6. Small electric (1)  Structaie and dlaassembly, + Disassembly, inspection,
molor . inspection and assembly assembly and trial mn
. procedures . B -
7. Medium Voltage | (1) Termmaung procedures + Cable termination procedures | up to 66 kV
Cable e
(1) Basic and General Course
" 3) Control and Instrumentation Course
. Training Program

‘Remarks -

. Adjusting valve

(n

Basic principles, structure

Disassembly andinspection of

and operation principles of -an actator
adjusting valves « Performance test
2, Manometer (1) Outline of structure and + Adjustrient of a manomelter
Pressure switch principle " and pressure switch
: : _ S _ + Use of a pressure tester
3. Recorders (1) Principle and structure |+ Disassembly test
: : + Device unit test
4, Chemica! ("l)" Pnnc;ple ‘and struchurg ofa + Buffer test
instruments PHmeter « Adjusting ¢onductivity meter
' (2) - Principle and structure ofa |+ Adjusling urbidity meter
: conducuvuy eter -
(3) Principle and structure of a
“{urbidiméter
: (4) Fuel analyzer
5. Control drive (1) Operating mechanism of an + Disassembly and assembly of
' elecmc comml drive - electric ¢ontrot drives
()] Operaung mechanismofa - { ¢ Dnsassembly and assembly of
- pneumatic control drive : pneumauc control drives
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(2) Advanced Course
1) Mechanical Course

Sphjé(‘{s

- Training Program

- In Classrodm

In Laboratory

Remarks -

i. I\on-destrucuve ()]
testing

Basic pnncaples. inspéctions

~and Cntena for each non-

¢ Liquid penetrant testing
- Magnetic particle inspection

destructive inspection Ultrasonic test
Radiogeaphic examination
{using film)
_ ' ‘System (Sum])) tesl
2. Air compressor (1) Types, structire and v Selecting, prepanng and
inspection " applications of air . putting back disassembly and
' cOmpressors inspection tools
(2) Disassembly, inspection and _DiSa&,senibly, inspection and
" assémbly methods | assembly of air compressor
o - Performing testfuns and
B _ keeping récords _
3. Veatitator (1) Types, structureand Selectmg, preparing and .
inspection applications of ventilators "~ putting back disass¢mbly and
(2) Disassembly, inspection and inspection tools
assembly methods | + Disassembly, inspection and
: : . - assembly of ventilator -
4. Horizontaltype | (1) Pump types and functions Selecting, preparing and
pumpinspection { (2) Disassembly, inspection and | ~ Pulting back disassembly and
inspection tools

assembly methods

Disassembly, inspeclién and
assembly of pump
Performing test runs and

. keeping records

Balance adjustment -

S. Veical type (n

Pump types and functions

S_eTecting, preparing and

pump inspection | (2) Disassembly, inispection and putting back disassembly and
assermbly methods inspection tools
+ Disassembly, inspection and
assembly of pump
. Performing test runs and
. . | keeping records .
6. Turbine control | (1) Structure of turbine control Selecting, preparing and
valve inspection and structure and funcuons of| . putting back disassembly and

control valves

inspection tools

) Disassembly. inspection and ‘Disassembly, i mspecuon and
assembly assembly of control valve
(3) Methods for adjusting valves Valve adjusinient
: i Keeping records.
7. Main stop valve | {1} Structuré of tusbine and. ¢ Selecting prépanng and ‘
inspection ~structure and fungtions of pumng back d:sassemb!y and
main stop valve inspection tools
{2) Disassembly, inspection and | + Disassembly, i inspoction and -
assenbly ' - assémbly of niain stop valve |
(3} Methads for a’djbsling valves |+ Valve adjuslmem
B l(eepmg ré¢otds




(2) Advanced Course

- 2) Electrical Cours‘é

Training Program

Subjects o | Remasks
. “Tn Classtoom In Laboratory
i Méiaii Ciud panel (l) Panel, breaker spe-.:lﬁcauons Panet test, disassembly,
(GCB, VCB) “stractore and basic principles mspecuon and lesung and
- - Power center of breakers _ adjustment of breakers
- (ACB) o)} D:sassembly and inspection
“procedures and adjustment
" and testing procedures
2. Automatic (1) - Principle and structure of ¢ AVR statics
voltage regulator AVR AVR dynamics
(2) Testling, measaring and . )
adjustment procedures Adjustment
3. Large electric (1) Structure and insulation Disassembly, inspection and
- motor material characteristics of assembly of 6 kV class motors
motors 7 S Instrumentation, measure-
(2) Disassembly and inspection ment and mspection '
" procedutés ' ,
4. Analog relay for | (1) Operating principle and Use of testing equipmenl
generator configuration of a main relay Relay unit test
{2} Testing an_d adjustment " Single and comprehensive
procedures _ - .
_ _ tests of relays
(3) Frequency control Putting records in order
(2) Advanced Course
3) Control and Instrumentation Course
Subjects Training Program : Remarks
o ~In Classroom In Labeoratory
. Local control () Pneumatic control device Disassembly inspection and
device - a. Operating pnncxpies of calibeation of single items .
- each device Rotation, shaft Jocation and
(@) Electronic contol of each eccentricity
device ' Adjusting edcentricity
a. Operaﬁhg_ principle of detector
each device
b. Feed-back contrel
2, _Turbine . (1) Catego;y and principle of » Rotation, elongation and
supervisory ~ ' detection procedures _  elongation difference
instrument 0] Pnnc:ple and structure of Disassembly tesl_o'f vibration
: each supervisory device - meter
3, APCsystem (1) Characteristics of drum and
(Automatie plant once-mmugh boller _
* control) (& Outline of bo;ler control
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(3) Welding Coutse

development of the basi¢ course
vsing the simutators of Jandar
and Banias powee plants to teach
operation procedures and
supen"us'lon techiology that is as
close to the real thmgs as
possible, .

Subjects ‘ 'I‘raming Program Reiarks
_ = In Classroom !nLabOfatory
1. Arcwelding (1) Type of welding procedures | « Arc welding work
k | () Shielded metal arc welding | + TIG welding work - :
(3} TIG velding » Inspections to be performed
)] Weldmgeqmpment and tools "3f'ff welding '
(5) Weldmgrodandweldmg -] (DC and AC welding)
materials - ' ‘
(6) Welding procedures .
2. Gas calting | (1) Gas cutting + Gas culting work
] (2) Use of devices and tools o
L. ration Training Course
(1) Basic Course
" Subjects ‘Training Program . Remarks
- ' In Classroom - In Laboratory
1. Basics (1) Fundamental theory :
(2) Machine Constriction
(3) Operating mechanism
(4) Maintenance and inspection.
. methods
(5) Others
2. Normal operation | (1) Monitéring control
_ 2) Alarms
3. Start and shut (1) Startand stop the Onits Simulators
down (2) Assessing and controt for '
alarms
(3) Periodic tests
(2) Advanced Course _
1. Normal operation This is basically a further -

2. Handling
accidents
L

»

»

Exampie of serious anp: ng
accidenis to cope with:

Low lfevet on dram water
Low pressure on fuel

Low vacuum on condenser
Excessive vibration '

As above

However, skills for handting

accidents are also taoght.

Low oil pressure on bearing
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Table 5.2.2-2 Training Schedule for New Training Center

No. of

N : , .| Total No. of
Training Courses Trainées Training Schedule Trainces to be
-{ Per Class Graduated
(1) Maintenance Training Courses
1) Basic and General Cousse -
® Mechanical Course s [{am ] sm J[am ] 3m ]| 1smees=30
@ Electricat Course 15 |[am 1 am [zl M ]} 15mas=30
® Control & Instrumentation couse | 15 |[2m | am [ ] 3m | 15TH28=30
. ' : ()
2) Advanced Course
® Mechanical Cousse 0 |[ sm | sM 1] 1omaes=20
@ Electrical Course 10 || PYI | s 1| 1omas=20
@ Control & Instrumentation Course | 10 || s I sm ] ones=20
3) Welding Course T sM || s || 1om=es=20
' ( 80)
o 170
(2) Operation Training Courses
. 1) Basic Course
® Boiler Course 10 2M
@ Turbine Course 10
@ Electricat Facility Course 10 M |
2) Advasiced Course |
~ @ Boiler Courss 10 M M || 10maes=20
@ Turbine Course 10 L@ 102520
@ Electrical Facility Course 0 M HTX25=20
( 60)
Total 230

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




5.2.3 Conceptual Design of Equipment to be Installed

(1) Main Equ:pment Llst

Neoessa:y training equipment and materials for lhe New Training Center arc selected
~ based on the curriculum and training schedules described in section 5. 22 and are listed
on Table 5.2.3-1.

(2) Main Equipment Layout Plan

Layout of main equnpment and matena]s to be installed in the New 'I‘rammg Center are
shown on the Attached Drawmg No.5.2. 4 4 and N0.5.2.4-6.

imfy



Table 5.2.3-1
List ‘of Necessary Training Equipment & Materials
_ for New Training Center
I . Maintenance Training Course
- (1) Basic & Genera) Course .
- Commion Subjects -

E : Subjects Equipme ol and Materials Rearks
Htems Qty | Uni
1. Basics | -Audio visual ¢quipment
' + Video recorder with 1 sel [
"CRT
"« Video camera 1 set
- OHP . 3 1 ses :
-Visual aid (Boiler/Steam 1 lot *Visual aid —
. turbine/Gas twbine/Generator) Wal} chart
(D)Boiler _Plastic model of boiler _
¢ Main body 1 pc
* Dnm 1 pc — Common use
. Safety valve 1 pe with a basic
-Plastic miodel of rotating 1 pe course of ope-
air-heatet _ _ : ralion training
@ ' -Plastic mode! of heat exc- 1 pc course.
hanger
| -Burnet pc
-Soot blower pe
(2)Turbine | -Plastic model of steam
turbine - 7
'+ Main body 1 pc
_* Rotor 1 pc
+ Governor 1 oope
~+ Condenser ] . pe
-Plastic modet of gas turbine 1 pc
-Grapbic panel of boiler & 1 set
turbine steam water
“supply system R
-Beariog(Journal/Thrust/Ball) 1 lot
;gi ‘ . -Hydrnulic coupliog ' 1 set
& . ()Generator & | -Plastic model of gotor i pc
‘ Tr;ﬁsformér -Cutaway model of smalT/R 1 P I
2. Tools and measuring - -Measuring instzuments 1 lot
' ] -Electde operated over 1 st Common facility
head crane (Ston) '




1) Mcchanical Course (Basic & General).

Equipmenl and Materials

Subjécts Remarks
Items Q'ty “Unit
1. Liquid pcnelranl' -Dye check kit 1 lol
testing Kit cotains:
K Cléaning liquid
¥ Penelrant liguid
-+ Exposure liquid .
“Test picce 1 tot -
-Loupe (Various scale) 1 ot
2. Ondinary valves -Gate valve, 4" ~ tor 1 Tot
Glove valve, 4" ~ 10" 1 ‘ lot
-Chéck valve, 4" 1 ot
-Steam drain trap Tk Tot
-Solepoid valve . lot -
-Packing cutter set 1 ot
~Packing tool set 1 ot
-Packing: Gland packing 1 tot
" Sheet packing i 1ot
-Cutaway mode¢l (Gate Valve) 1 pc
3. Centering -Dial gauge 1 et
(Alignment) -Magpet base 1 ot
4. Flectric operated -Hectric operated gate 1 pc
valve valve - ' .
-Electiic operated glove 1. pc
valve ' '
5. Measuring -Caliper (Ioner & Outer) 1 lot
-Micrometer(Inner &Outer 1] et
~ measure) ;
-Gap gauge o R Tot

@
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Subjects Equipment and Materials Remarks
' - Hems Q'y Unil
6. Vibration -Vibration meter 2 - sels
- -ditto- (portable type) 2 sets
7. Piping ~Pipe ‘cutter 1 ot
-Bending tool 1 lot
-Flaring tool 1 Tot
_{ -Copper tube 1 | ta
.| -Fittings . 1 lot
8. Small pump -Loop equipment for water 1 sel Common Bse
iospection '
-General tools 1 lot
*locluding;

Lath, Milling machice
Grioder, 'E]ccific drifl
Machine vise, Anvil.




2) Electricat Course (Basic & Genéral Couisc)

Subjécts ' Bquipment and Materals Remarks
' Itemns : Qly | Unit
1. Centering - Dial gauge 1 | 1o
(Aligoment) - Level instrument 1 Tot
- Gap gavge 1 tot
- Adjustment Jiger 1 ot
- Horizootal pump with i set
motor
2. Vibration - Vibration meter 1 get | Commton use with
' 6.
3. Wiring - Sequence practice panel 3 sets
4. Protection relay - Protection réfay practice 1 sel
system panel
5. Switchboard avxitiary | - Sequence practice panel - -
6. Small electric motor - (Loop equipmicnt)
* Electdé¢ motor for 4 - pes.
small pump use .
' Smalt electric mofor 4 pes
- Disassembling tools for 1 lot
cenlering
7.Medium voltage cable - Cable termination reaterrials |~ 1 fot
{Up 1o 66KV) (Various size)
- Termivation tools H lot
- Dielectric test equipment X set
- Jointing términals i lot
- Comumon items _
¢ Multi tester i lot
+ Insulation resistance 1 lot
tester :
* Wiring tools _ 1 lot
- Oiber geaeral tools and 1 lot

measuring ipstruments

e



¥

~3) Control & Instrumentation Course {Basic & General)

Subjects . Equipment aod Matedials Remarks
Items - Qty Unit
1. Regulating valve - Regulating valve
' + Paeumatic lype 1 pe
+ Hydraulic type | 1 pc
2. Manometer & - Manometés 1 lot
Pressure switch (Various pressurc) _
- Peessuse switch 1 lot
(Various pressure) .
- Pressure test equipment 2 sels
- Themometer
3. Recorder - Temperature Recorders
+ Chopper bai type 1 set
recorder
+ Pén type recorder 1 set
- Recorder for manometer 1 set
- Transduces 1 lot
4. Ché¢mical instrument - pH mieter - i pc
. Conductivity meter 1 pe
- Tusbidity meter 1 pe
- Fuel anatizer . 1 sel
-0z analizer 1 set
| 5. Contral drive - Electric conteol drive i lot
device . ‘
- Poeumatic ¢ontrol drive 1 Tot
device
. Disassembling tools 1 lot
- Common items
« Disassembling tools 1 lot
+ Special tools for adj- 1 lot
" ustment and calibra-
tion of :reéorder




(2) Advanced Course
- 1) Mechanical Course

Subjects _Equipment and Mal¢dals Remarks
' ' ll_enis Q'ty Unit
1. Non-destructive - Dye check kit 1 1ol Comnioa use
testiog - Magnelic particle inspec- | lot
tion sei
- Ultrasonic testing set | set
- Radio graphic examination 1 set Portable type
sl _ :
- Film exposure equipment - | © 1~ set
- Reflecting microscope -1 set
- Sump film 1 ot
- Test piece -1 ot
2. Air compressor - Air compressor (Large) -1 pe Reciprocating type
inspection - Air compressor (Smali) 2 pes
- Tollory chain block 1 pe
3. Venlilator inspection - Veatilating fan (Lazge) -1 pe
- Packing ' 1 lot
- Fan rotor supporting frame 1 pe
4. Horizontal type pump - Horizontal pump set
inspection (Multi-stage 1ype:2-stage) _
. thblc suction type 1 sel ::I— On loop
+ Siagle suction type” 1 set ¢quipment
- Packing "1 lot
- Shaf( suppoting frame 1 pe
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Remarks

Subjects _ Equipment and Materials
Items Q'ty Unit
5. Vertical type pump - Ventical pump sei 1 set On loop equipment
- “(Single stage)
- Packing _ | lot
- Shaft suportiog franie 1 pe
6. Turbiae control « Control valve 1 sel For governos
valve - Gaskel & Packing 1 lot (Hydraulic drive)
7. Maia stop valve - Main slop valve 1 pe
- Gasket & Packiog 1 lat
8. Intercept valve - Intercept valve 1 e
9, Safety valve - S'afeiy‘vahre: 1 pe
 (Boiler)
10. Balancing - Dalao¢ing machine with a 1 set
sample of rotor
(Small type)
-Common items
+ Disassembling tools 1 lot -
+ Measuring tools 1 Tot
+ Slinging tools i totl




2) Electrical Course (Advanced)

Subjects ' " Equipment and Materials Remarks
' Items Qy ~Uait '
1. Metal clad panel - - | - Gas circuit ' 1 s | 22kv ctass
{GCB,VCB) | breaker (GCB) _ o
Power centeér | - Vacuum circuit breaker 1 sel | 22kV class
(ACB) (veB) i | T
- Air citcuit breaker 1 sel | 600V class
- Test panel . o 1 set '
2. Automatic voltage - - Automatic voltage regulator 1 set
regulator panel -
- Testing device 1 1 set
3. Large electsic moter | - Electric molér(6kV) 1 2 pes.
- Rotor sﬁppoﬁiog frame t pe
4. Analog relay for - | - Relay pagel 1 ot
generator - Cusrent relay 1 ot
- Voltage relay 1 lot
- Power relay 1 lot
- Differential refay 1 Tot
- Testing dévice 1 sel
- Common iteins_ . .
* Disassebling tools 1 tot
* Slinging tools 3 Tot
+ Measuring tools 1 Jot




A

3) Control & Instrumentation Course (Advanced)

Subjects .- Equipméat and Materials Rematks
" {tems Q'ty Unit
1. Local control device - (Loop €quipment) - - Common use
' . Pneumatic control device 1. lot
- Electric contml device | lot
2. Turbidge supervisory - Detectors 1 ot
instrument ' (Rotatidn,Ed‘enlﬁcity,
Shafi position )
- Ductilometer set
- E.!ougalio'h differentia) set
meter _ .
- Vibration mefer 1 - set
~ (with attachawents)
- Practical mat¢rials for 1 lot

inspection of eléctronic card
system




{3) Welding Course

-Subjects Equipmeol and Materials L Remarks
~ Tlems S| Qhy Unit
1. Are weldiog -Electric 'w‘e'ldi:ig machine 10 sels
-Argon as¢ welding 5 sets
“Welding protector 3 lot
-Weldingrods S | B
-Welding practice materials 1 lot
-Dise thunder - 5 pes
-Cutting machine 1 | pe _
-Dye check kit i fot | Common wse
Pre-healing & beat treat- 1 lot
ment materials
2. Gas cutting -Oxy-acetylese weldiog 5 sels
-& cutting apparatus
- 'Tools for cutting torch 1 lot
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(4) Common Tools for Maintenance Course
1) Mechanical Repair and Measurement Equipment

tems

Re_m'afks

1) Gavge block

2) Knife for thread coritrol |

3) Surface gavge with graduated rod

4) Universal anglé protractor

5) SHding caliper catibratéd in fiftieths
6) Sliding depth caliper

1) Boie measuring instrument
-8) 10mm centesimal comparator

9) SOmm eentesimal compartor

10) Comparator holder with magnetic base
11} Mobile set of drawess with 4 drawers
12) Set of double fork wienches -

13) Set of pin extractors '
14) Hat chisel

- 15) Cross-cat chisel

16) Set of male allen wrenches

17) Adjustable monkey wrench
i8) Flat jaw pincers

19) Pincets for circlips

20) Pincers for circlips

21) 250mm self-fecking pincers
22) Diagonal nippers

23) Universal pincers

24} Straight-bladed shears

© 25) Set of fiat tip screwdrivers

26) Setof phillips tip screwdrivers
27) Hammers

28) Plastic head hammers -

29) Hacksaw

30) Setof secé_nd-i:ut fites (5pcs)

31) Scribes

32) Safety goggles
33) Set of double-ended wrenches
34) Setof percussion fork wrenches

©35) Set of percussion box wrenches

36) Set of male allen wrenches

~ 37) Flatjaw pincers

38) Pincers for circlips

(2-3-4-5-6-8)

for holes,with curved jaw
for shafis,with curved jaw
¢oncave jaws

for holes,with curved jaw




(4) Common Tools for Maintenance Course

1) Mechanical Repair and Measureient Equipnient

" Ttems

Remarks

39) Pincets for circlips
40} Self locking pincers
41} Diagonal nippers
42} Univérsal pincers
43) Straight-bladed shears
44) Sei of phillips tip screwdrivers
45) Set of universal extractors .
46) Setof second-cut files
47) Setof socket wrenches
48) Set of double box wrenches
49) Set of spiral dritl bits -
50) Set of drill bit adaptors
51) Setof screw taps and threading dics
52) Various tools (hacksaw,oilers scribers etc.)
53) Porlable electric drill
54) Tool cabinét and racks
r ipmen
33) Heatexchangers

for shafis,with curved jaw
concave jaws

com plete with accessories

'5-60

e
w.,.?



ka4

~ (4) Common Tools for Maintenance Course

2) Electrical Repair and Measurement Tools

ftems

Remarks

1) Portable electrodynamic ammeters
) Portable electrodynamic voltmeter
3) Single phase portable wattmeter
4 Snap-¢n ammeter
S} Postable earth resistance meter
6) Portable singte-phase voltage converter
7) Poriable three-phase voltage converter
8) Phase induction converter
9) Portable index frequenicy meter
10) Portable electrodynamic phasemeter
'11) Wheatstone bridge

12) Stabilized power supply
13} Variable resistor
14) Ratio meter

15) Electric magnegl galvanometer

16) Indicator of the phase direction
{7) Poxiable three-current rating shunt
18) Liner slider rheostats -

19) Portable amperometric transformier
40) Portable voltage transformer
21) Universal test meter
22) Portable relay tester
23) Set of insulated cables

. 24) Electrical laboratory bench

- 25) Pilter drill '

26) Fault focator
27) Computerized workstation

28) Oscilloscope
© 29) Magretic board |
30) Werk bench
*31) Portable efectric drifl
32) Set of drill bits
43) Air compressor
*34) Set of scréw taps and threadmg d:es
" 35) Various ools :

box with built-in galvanometer to
measure fesistance

to measure the tums ratio of 1/1000
ransformers

-10 chi/I0A -50 ohm/SA
100 ohmy2.5A -500 ochm/iA
-1000 ohm/1A 10000 ohm/1A

composed of: personal
computer,printer,data display (2 sets)

complete with acéessories

hacksaw,oiler,chisels elc.




(4) Common Tools for Maintenance Course

2) Electrical Repair and Measurement Tools

{tems

" Remarks

36) Set of double ended wrenches
© 37) Setof male allen wienches

38) Setof flat tip sceewdrivers

39) Set of phillips tip screwdrivers

40) Sliding gavge,1/50

41) External micrometer,0-25

42) Set of round, fiat and half-réund files

43) Set of socket wrenches

44) Tool cabinets and racks

Other Equipment

45) Protections

46) Eleciric motor

47) laverter

~|6-32mm
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'(4) Common Tools for Maintenance Course

3) Instrumentation and Control Equipment
liems - Remarks
_ : Qy Unit
1) Pressure controlles
-Pneumatic controller 1 set -
“-Electric controller | - set
2) Temperature measurement & maititenance
" -Temperatuse source 1 pe 0o 80T
-Kinds of sensor & j:»toves _ 1 set
“Temperature transducer 1 set
“Temperatute swilch 1 pc
-Adjustniént the temperature 1 set
controlter (Tools)
3} Volume & flow control
(Fuel : Light fuel,Gas)
“Fuel oil counter oval with tools 1 set
& calibration ¢ircuils

563




II . Operation Training Coutse

Subjects

Fquipment and Materials

Remarks
Ttems Qy [ Unil
(Basic Course)
1. Basics - . .
2. Normal operation - . -
3. Start & shut down - Simulator 1 set Basic-simptified

and emetgency shut
dowa and mal-operation

simulater .

(Advanced Course)
1. Normal opération

2. Haodling accideats

( Simulators iostalled at
Jandar C/C will be used.)

- dilto -

-

. i!‘"’\



6.2.4 Conceptual Design of Facilities to be Constructed

()

Candidate Sife for the New Training Center

The Jandar C/C construction site was chosen for the New Training Center Construcuon
Site during Second Field Survey baséd on the results of discussions and the repeated

- field survey by the teant and Synan side.

| The reasons for choosmg lhe Jandar C/C construction sne were as follows;

)

1) A large aréa around the Jandar C/C construction site is owned by the MOE and can
be freely used for the New Training Cenler. -

2) The operation training can be performed through effectively using two (2) simulators
which have been installed at the Jandar C/C construction site.

3) ‘The site is located in the centér of Syria and will prove convenient fo students.

4) Neoe$my infeastructure such as acoess road, water, pox?er and telephone lines is
already in place. ' '

Attached drawing No.5.2.4-1 shows the location of the Jandar C/C construction site.

Facility Layout Plan-
Facilities necessary for the New Training Center are summarized as follows;
1) Buildings
- Administration Building
- Laboratory Building
- Workshop Building
- Canteen
- Dormitories for students
- Apartments for staff
- Director's House
" - Gate house

2) Facilities

- Elevated water tank
- Septic tank(s) and soakage pn(s)
. Parkmg Area
- :Fence and gate
' < Outdoor nghtmg _ B
yout Plan of the bualdmgs is shown on the attached Drawmg No. 5 2.4-2.



(3) Conceptual Design Drawings for Main Facilities

Conceptual Design Drawings for Main Facilities are attached as follows;

Diawing No, . ~ Drawing Tifles
No.5.2.4-2_' o General Layout of Main Facilities
No.5.2.4-3 Laboratory Building (Plan, Secuon, Elevauons) '
No.5.2.4-4 Main Equipment Layout Plan (Laboratory)_
' N0.5.2.4-5 Workshop Building (Plan, Section, Elevations)
"No0.5.24-6 ~  Main Equipment Layout Plan (Work Shop) -
No.5.2.4-7 . Administration Building (Plan, Section, Elevations)
No.5.24-8  Canteen (Plan, Section, Elevations)
No.5.2.4-9 Dommitory (Plan)

No.5.24-10 'Don'jnito'xy (Section, EI¢Vatiqns)

5.25 Rough Cost Estimation for Training Equipment and Facilities -
(1) Training Equipment |
The following shows a rough esﬁmation of the cost of procuring the equipment and

materials necessary for the New Tr‘aining Center.

1) Equipment and Materials Cost

- Mechanical Training Course equipment and matérié]s o k¥330,000

- Electrical Training Course equipment and materials S k¥170,000

- C&I Training Course equipment a.n'(_i materials © T K¥150,000

- Operation Training Course equipment and materials 7 K¥280,000
Subtotal | S K¥930,000

2) Transportation Cost (sea and land) SR . K¥90,000
'3) Installation Cost | o | . K¥80,000
Total  K¥1,100,000

(2) Facilities _ : _
Construction costs for buildings including building services such ds lighting, plumbing,
heating and fire prevention equipment, and for outdoor facilities such as elevated water -
tank, septic tank(s) and soakage pit(s), parking area, fence and gat¢ and 0utd00r lighting. -
are roughty estimated based on Japanese standard €ost as follows; X
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