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Tahle 5.1.1-1 N_umber of Staff of Each Power Plant

As of January 1995
Name of Power Plant Typical Power
Department - _ Plant in Japani
Banias P/P | Mehardeh P/P | Katteneh PP | % 175 MW)
1) Maintenance Department N 1 2713 | 155 . 49 (200)
2)  Operation Department 205 140 42 | . 108
3) Chemistry Department ' 60 56 65 1
4)  Civil Department - - 35 18 | 12 4 (15)
5) Administration Department | ‘51 56 27 —*l “
6) Other Departments 4“0 | 1m0 125
{Finance, Contracts, Planning, '
Purchasing, Industrial safety)
Total ' 748 | 0 M3 | 526 | 2100219
Average.ageof Empioyees SRR TS | 55 | 35.

Note: Number of Staff shown in ( ) are additional number -of workers employed by Subéontractorsat L'he.tir'nc'of :
field work. : C LT o SR
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Fig.b. 1. 1-2
Spare Parts Order System

REQUEST CARD 1SSUE
by maintenance or shift leader

PRESENT TO COMMITTEE
attended by all department chiefs

~ REVIEW
by maintenance chief

QPEN THE REQUEST CARD
by group chief -

Spare parts available ' : 1. _ No spare parts_available

{__CARRY OUT REPAIR WORK p—— : GROUP. CHIEF INFGRM TO
MAINTENANCE CHIEF

] s
I CLOSE THE REQUEST CARD |

L PREPARE OFFICIAL LETTER |

3 .
CONFIRKED . ' S T
by maintenance chief _ { - GENERAL DIRECTOR’S APPROVAL |
i PRESENT. T( MEETING | INFORM TG SPARE PARTS OFFICE

¥
DATA INPUT TOQ

. 4 o
COMPUTER - [ TERDER_ANNGUNCEMENT ]
L S - _
i END }i STUDY by special committee

and make decision’

L
APPROYAL o
by General Director.

— e
{ OBTAIN SPARE PARTS |

- % - -
| MAINTENANCE CHIEF{S CONFIRMATION. | -

GROUP CHIEF' S CONFIRMATION ON |
‘SPARE PARTS - il

:: 5_12  5i" S
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*%Jﬁiéiz}'b'(‘;kﬂﬂ C MBI KESLUTOAEMA B SLo TV D,

—  ¥A%H (Administration Department)

—  {REF IS (Maintenance Training Department)
—  EAIRE (Opération Training Department)
—  FtHEE (Plabning Section)

Wl A — @%“ﬁ?'ﬂﬁi@*ﬁfﬁ)\é&(}ﬁh (Instructors) @Zﬁﬁé’ﬁ&?l-
IROR, #52.1-200R T,
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— Ha--A (Mechanical.' Course)
— EERo-A (Electrical Course)
- fﬁ*]ﬁl &t — A (Control &. Instrumentat:on Course)

C— igﬁ%:!mz (Weldmg Course)

o A &I%b v %é’b%’ﬂfb@ = AR ﬁ—iﬁ-_%{ﬁ {Chief Instructor) 14,
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Fig. 5.2.1-1 Proposed Organization Chart of New Training Center -

GENERAL DIRECTOR

SECRETARY

ADMINTSTRATION DEPARTMENT
- (DIRECTOR)
ACCOUNTING SECTION GENERAL APFAIRS SECTION
(SECTION CRIEF) (SECTION CEIEF)
CLERK PURCEAS ING " PERSONNEL RECEPTIONIST
' APFAIRS
TYPIST CLERE TYPIST
~ JANITOR

STORE KEEPER

MAINTENANCE TRAINING DEPARTMENT

PLANNING SECTION
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OPERATION TRAINING GEPARTMENT

1 —]

: MANAGER NANAGER
BOUSE CLEANER DRIVER - _ '
x? : ' 2 ' .
JANITOR CHIEF- COOE
13 ' .
SECURITY '}
GUARD-  x 2 - _ ,
~Dormitory COOK BELPER
_ R
Canteen’

5-28

{DERECTOR) {PLANNER) {DIRECTOR)
ASSISTANT 'PLANNER ’
CAIEF [NSTRUCTOR Mechanical CHIEF INSTRUCTOR CHIEF [NSTRUCTOR CHIEF INSTRUCTOR CHIEF INSTRUCTOR CRIEF INSTRUCTOR
-~ .| Course : . :
| Electricall Fontrolk lﬁstrule— Boiler { Course Turbine | Course Electrical| Facility
Course ptation | Course : Course
- INSTRUCTOR INSTRUCTOR INSTRUCTOR 1NSTRUGTUR INSTRUCTOR INSTRUCTOR INSTRUCTOR ]
Welding Basic i Basic .:i Basic 1 Basic ;1 Basic i Basic :1
Course Advance:l Advance:] Advance: ] Advance; 1 Advance:] Advance:l
ASSISTANT ASSISTANT ASSISTANT ASBISTANT
INSTRUCTOR x 2 ENSTRUCTOR  x 2 INSTRUCTOR «x 2 INSTRUCTOR x 2






Table 5.2.1-1

- Summary of Necessary Instructors
in Accordance with Training Courses

Final Report

: _ (Syrian Staff)
Courses 1 Department | Chief Assistant
_ Directors | Instructors | Instructors | Instructors
1)Maintenance Training Department 1
(D Mechanical Course 1
a) Basic & General Course 1 1
B) Advanced Course 2 1
_ | _ (STx1, GTx1)
@ Electrical Course 1 :
) Basic Course ' 1 1
b) Advanced Course 1 1
® Control & Instrumentation Course. 1
a) Basic Course 1 1
b) Advanced Course: 1 1
@ Welding Course 1
a) Electric Welding 1
b) Gas Welding 1
2)Operation Training Department 1
- @D Boiler Course 1
- a) Basic Course 1
b) Advanced Coun_'se. 1
| @.Tuxbiné Coufsé _ 1 o
a) Basic Course ' 1
b) Advanced Course 1
E _-_@ Electncal Facﬂtty Course' ) 1 .
a) Bas1c Course = '_ 1.
b Advanoed Course | D T S
1 - . (STx1, GTx1)
13)Plannmg Sectlon . L Ry 1. 1
: : ~-Sub-Total 2 6 16 9
: —

. Total

5429
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Table 5.2.1-2

Expected Total Staff Includmg Instructors in New Trammg Center

(Synan Staﬁ)
Personnel . No. Qualifications/Expeérience
1)-General Director 1]~ '
-Secretary _ Lt~
2)Maintenance Training Department
- -Director 1 | Engineer / 15years or more
(Mechanical Course) - "
-Chief Instructor -1 | Enginoer/ 10years of more
-Instructor (Basic & General Course) 2 | Assistant Engineor/ Syears or more (STx1, GTx1) :
-Instructor (Advanced Course) 1 | Assistant Engincer/ Sycars or more
-Assistant Instructor 2

(Electrical Course)
-Chief Instructor
-Instructor (Basic & General Course)
-Instructor (Advanced Course)
-Assistant Instructor

(Control & Instrumentation Course)
~Chief Instructor '
-Instructor (Basic & General Course)
-Instructor (Advanced Course)
-Assistant Instructor

(Welding Course)
-Instructor
-Assistant Instructor (Electric & Gas
Welding)
3)Operation Training Department
-Director
-Chief Instructor (Boiler)

-Instructor (Boiler, Basic)
~Instructor (Boiler, Advance )
-Chief Instructor (Turbine)
- -Instructor (Turbine, Basic) .
-Instructor (Turbine, Advance)

-Chief Instructor (Electrical Facilities)
-Instructor (Electrical, Basic)
-Instructor (Electrical, Advance)

St et b DD b et et ek e

I\).|—|D--lb-—i

Syears or more in the technical field

Engmwr/ t0years or more

Assistant Engineer/ Sycars or mors

Assistant Engineer/ Syears or more
Syears or more in the fechnical field

Engineer/ 10years or ﬁ'l_oré':
Assistant Engineer/ 5fcan or more
Assistent Engineer/ Syeﬁrs o mote
Syears or more in the technical field

Amis‘tmt.Enginecrl Syeaisbfm'ob S

Skilled in the field

Enginoer / 1Syears or more
Enginect/ 10years or more

Assistant Enginoer/ Sj(eurs'br.mﬁrhr' h

Assistant anmoer/ Syears or more '7 .

Engineer/ 10years or more

"Assistant Engnper{_ 5years or ﬁq’re
 Assistant Enginoer/ Sycars qr_mém"

Engineer/ 10years or mote
Assistant Engineer/ Syear_s or more’

Assistant Enginest/ -Syénfs or more -

(8Tx1, GTx1) .

o530
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Personnel No. Qualifications

4)Planning Section
_ -Planner - ' 1 Assistant Engincer/ Syears or more
-Assistant Planner 1 Syears or more in the technical field

5)Administration Department .
-Director ' 1 1 -
" (Accounting Section)
- -Section Chief
-Purchasing
-Clerk
-Typist

— et bkt
]

(General Affairs Section)
-Section Chief
-Personnel Affairs
-Clerk
-Typist
-Receptionist
-Dnver
-Store keeper
-Janitor (for facility maintenance)
-Security Guard -
* -House Cleaner

_NNF—-:—-M—-Av-av—-n—ta—n
t

(Donmtory) Subordmate section of
General Affairs

-Manager o - 1 o -

~-Janitor. o o2 -

(Canteen). ~  -ditto- :
-Manager - . 1 _
_-Chief Cook o - B
‘.Cook Helper 4 IR

[y
]

TToml . |6

the Dms:on directors and chnef mstructors shall be equrpped with an english language
ab;llty both wntmg and speakmg

53
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OFE + W - R OET W OCHE R~ ORERIT L. LB - #8
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HERE R, ERCLEREE R O TRR R 2T, BEOY R
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BB E BT 5, X, M OSBEEIC OV T L BEREOEBRE L T 5,

2) MR HRIE AR |
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- 3) FHERR S oL
MR EEES RO NS 1 4 TEE S, B FREFRI OV T,
FHEEHMEEELKY . HBEOEELTT., ' '

(2) F#H Y F =72 (Training curriculum)

(b) FIERRHAE (Training Plan) o

() P EE

(Procurement plan for training equipment & materials)

4) B : - : R R
ML, HEESTR L REIRO 2 SORTRD, HTIE, W s — ﬁét
PERAEEE, R, AREERCERSORRLEN AT 5,

R, FEREOERE ﬂ%ﬁ%ﬁ®%ﬁﬁ@&?7o

BHRO LT 551, —RAHEHE. 24 v 7 ORHEE, ﬁ%ﬁﬁA :
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Table 5.2.2-1 Training Curriculum

‘1.~ Maintenance Training Course

(1) Basic and General Course

Common Subjects for Mechanical, Electrical and C & I Course

Final Report

-~ Subjects _ Training Program Remarks
In Classroom In Laboratory
1. Basics -(1) . Fundamental theory
gi‘:g';g_ ‘)’_rbme (2) Machine Construction
(3) Operating mechanism
(4) Maintenance and inspection
“methods
(5) Others . . L
2. Safety and {1)" Dangerous and hazardous
sanitation materials
(2) How to handle slinging work
and heavy materials
(3) Fire prevention
(4)" Environmental sanitation
3. Toolsand {1) Types of tools and how to » Tool handling
instruments “ . handle them ' | + Benching .
' » Measurement work
1) Mechanical Course
" Subjects Training Program Remarks
S In Classroom In Laboratory '
-1, Liquid penetrant _(1) Basic principles « Inspection procedures and
testing : S . . criteria
2. Ordinary valves | (1) Types, structure, machine ‘s Disassembly, inspection and
- applications and selection renovation ‘
methods ' :
3. Centering (1) . Centering methods - + Centering Alignment
4. Electric operated | (1) Structure of drive unit and « Disassembly, inspection, '
valve : methods for adjustment  assembly and divergence
: (@) Disassembly, inspectionand | adjustment
_ assembly methods - R
5. Measuring - (1) Types of measuring instru- . | + Measuring
instruments - ments and how to use them

6. Vibraton - ' '(1)‘_Ba'si{: principles of yibrat_ion’ . _Hdwmuseavibration meter
B T (2) - Vibration meter functions .- R
| 7. Copper and other R ' " | + Cutting, bending and process-
] pipes - . L L __ing pipes and connections
18, Smallpump | (1) Types, structure and +* Selecting, preparing and
- inmspection..” | T applications of pumps ‘putting awsy tools for

537

. disassembly and inspections




(1) Basic and General Course

2) Electrical Course

Hinal Report

Subjects Training Program - Remarks
In Classroom In Laboratory o
1. Centering (1) Centering 'procédurcs : Ccnteﬁng ' Alignment
2. Vibration {1) Basic principle of vibration  Use of a vibration meter o
e (2) Functions of vibration mieter L
3. Widng {1) Basic principle of sequences Connecting wires
4, UVR,OCR (1} Basic and operating  Relay unit tests
* Under Voliage principles of UVR and OCR '
Relay (UVR)
* Over Current
Relay (OCR) . .
5. Disuibution panel | (1) Wiring design Sequence operation = -
and circuits for | (2) Selecting wiring tools Distribution panel wiring
auxiliary (3) Procedures for wiring Wiring inspections
equipment distribution panel Assessing inspection and test
(4) Inspection and testing ~results - -
procedures R _
6. Small electric ™ (1) Structure and dxsasscmbly, Disassembly, inspection,
motor inspection and assembly assembly and tfrial mn
_ procedures o :
7. ‘Medium Voliage | (1) Terminating procedures Cable termination procedures up to 66 kV
Cable ' ' ' :
(1) Basic and General Course
3) Control and Instrumentation Course -
Subjects Training Program . Remarks
) In Classroom In Laboratory

1. Adjusting valve (1)

Basic principles, structure
and operation principles of -

Dlsassembly andi mspecuon of
an actuator

__adjusting valves. - Performance test
2. Manometer (1) Outline of structure and Adjustment of a manometer . '
Pressure switch .principle and pressure switch .
' . " Use of a pressure tester
3. Recorders (1) Principle and structure Disassembly test:

Device unit test

| 4. Chemical (1) Principle and structure of a «. Buffer test
instruments "~ PHmeter - Adjusting conductivity meter
(2) Principle and structure of a - ' » Adjusting turbidity meter .
conductivity meter S e
(3) Principle and structure of a . N
- turbidimeter.

. (4) Fuel analyzer - . _ S
'5. Control drive (1) Operating mechanism of an | « Disassembly and assembly of

2

“electric control drive

Operating mechanism of a
pneumatic control drive

. electric.control drives

Disassembly and assembly of
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(2) Advanced Course
1) Mechanical Course
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Subjects _ Training Program Remarks
In Classroom | In Laboratory
1. Non<destructive | (1) Basic principles, inspections ‘| « Liquid penetrant testing
testing ' 3’1‘1 criteria for each non- *Magnetic particle inspection
estructive inspection Ultrasonic test

Radiographic examination
(using film)
System (sum'p) test

2. Aircompressor | (1) Types, structure and Selecting, preparing and

inspection

applications of air

- _putung back disassembly and

COMPrEssors _ inspection tools
{2) ‘Disassembly, inspectionand | «- Disassembly, inspection and
© assembly methods assembly of air compressor
o Performing test runs and
_ . o .. keeping records
3. Ventilator (1) Types, structure and Selecting, preparing and
inspection . applications of ventilators putting back disassembly and
(2) Disassembly, inspection and inspection tools
assembly methods _Disassembly, inspection and

assembly of ventilator

4. Horizontal type. | (1)
pump inspection @

Pump types and functions

Disassembly, inspection and
assembly methods

Selecting, preparing and
putting back disassembly and
inspection tools
Disassembly, inspection and
assembly of pump
Pcrforming test runs é.nd
keeping records

Balance adjustment

5.*Vertical type .~ | (1)
pump inspection @)

Pump types and functions
Disassembly, inspection and

Selecting, preparing and
putting back disassembly anc

539

assembly methods _ iIlSpC_CﬁOIl tools
SRR P 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 functions putting back disassembly and
' of control valves - inspection tools
1.(2) Disassembly, mspecuon and |+ Disassembly, inspection and
- - assembly . _- assembly of control valve
<)) Methods fqr adjusung vaivcs |+ Valve adjustment
- . o ' "Keeping records
| 7. Main stop valve | (1) Stmcture of turbinc and Selecting preparing and -
inspection structure and functions of putting back disassembly and
L .. main stop valve ; mspecuon tools -
(2) - Disassembly, 1nspecuon and —D:sassembly, mspecuon and
assembly _ assembly of main stop valve
(3) Methods for adjusung va_lvcs Valve adjustment
o S Keeping records




Final Report
2) Electrical Course

Subjects Training Program ~ Remarks
_ In Classroom .- In Laboratory o
. Metal Clud panel | (1) Panel, breaker specifications, Panel test, disassembly,
(GCB, YCB) structure and basic principles inspection and testing and
" Power center of breakers " adjustment of breakers
ACB () Disassembly and inspection |
procedures and adjustment
and testing procédures
. Automatic (1) Principle and structure of AVR statics
voltage regulator | A_VR o . AVR dynamics
(2) Testing, measuring and .
adjustment procedures Adjustment
. Large electric (1) Structure andinsulation . | » Disassembly, mspecuon and
motor - material characteristics of assembly of 6 KV class
. MOtors. ' motors
{2) D:sassembly and i mspecuon Instrumentation, measure-
" procedures ment and inspection
. Analog relay for | ) 'Operaung_ principle and Use of testing equlpment
generator configuration ?f g_mam_ relay Relay unit test
@ T::;ndgma:sd adjustment Single and comprehensive
1 P ' tests of relays
(3) Frequency control Putting records in order
3) Control and Instrumentation Cour_se :
~ Subjects . Training Program _ _ . Remarks
" In Classroom - InLaboratory
. Local control (1) Pneumatic control device ' . Disassembly inspection and
device calibration of single items
a. Operating principles of _ RN
~ -each device Disassembly inspection and
(2) Blectronic control of cach | calibration of single items
device : Rotation, shaft location and
2. Operating principle of eccentricity -
each device » - Adjusting ccccnmmty
b. Feed-back control detector 7
. Turbine (1) Category and principle of - Rotation, elongation and
supervisory - detection procedures - elongation difference .
instrument (2) Principle and structire of . Dlsassembly test of wbratlon
¢ach supervisory device meter
. APC system (1) Characteristics of drum and | -
(Automatic pla:it : : once»through boiler
control) | @ Outlme of bo:ler control

5_—40_..'




(3) Welding Course

Final Report

developmient of the basic course
using the simulators of Jandar
and Banias power plants to teach
operation procedures and
supervision technology that is as

.| close to the real things a
| possible. - :

Subjects Training Program _ Remarks
: In Classroom In Laboratory
1. Arcwelding (1) Type of welding procedures | « Arc welding work
: {2) Shielded metal arc welding + TIG welding work
(3) TIG welding « Inspections to be performed
(4) Welding equipment and tools |  after welding
(5) Welding rod and welding (DC and AC welding)
materials
. (6) Welding procedures
2. Gas cutting (1) Gas cutting + Gas cutting work
(2) Use of devices and tools o
- IL._Operation Training Course
(1) Basic Course
Subjects - Training Program Remarks
In Classroom In Laboratory -
1. Basics (1) Fundamental theory :
(2). Machine Construction
(3) Operating mechanism
(4) Maintenance and inspection -
- methods
. (5) Othets
2. Normal operation | (1) Monitoring control
(2) Alarms
3. Start and shut (1) - Start and stop the units Simulators
down ' (2) Assessing and control for
" alarms '
(3) Periodic tests
(2) Advanced Course
1. Normal operation This is basically a further .

- | 2. "Handling
. accidenis

| Example of serious tripping =

accidents to cope with:
» Low level on drum water
« Low pressure on fuel

"« Low vacuum ori condenser
+ Excessive vibration. '

As above E
However, skills for handling
accidents are also taught.

+ Low oil pressure on bearing _

5;41_.




 Table5222 |
Training Schedule for New Training Center
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No. of

Total No. of

Training Courses - Students “Training Schedule._ Students to be
: ' per class : ' Graduated
{1)Maintenance Training
Courses :

Basic & General Course _ :
{D Mechanical Course 15 [ 2m M IREYREEE | 158x2T= 30
® Electrical Course: 15 || 2™ 3M ol i osm ]| 158x2T=30
® Control & Instrumen- | 15 |[ 2m M | [am ' 3m | 1158x2T=30

tation Course : ' { 90

D Advanced Course : } :
( Mechanical Course 10 || M | | 5M | | 108x2T=20
@ Blectrical Course 0 ] M ] M | | 1osxT=20
(@ Control & Instrumen- IIO l SM N - SM - | | 108x2T=20

tation Course ' ' s
3)Welding Course 10 | M| M | 108x2T=20
T T T (80
g . TN (VI
(2)Operation Training Course - S '
1)Basic Course | S .
(¥ Boiler Course 10 oM |—
@ Turbine Course 10 — @—
® Electrical Facility Course 10 -

2)Advanced Course - - B
(D Boiler Course 10 ¢ 1 -I © 3M I '10Sx2T= 20
@ Turbine Course 0 |- | 108x2T=20"
® Electrical Facility Course 10 1 108x2T= 20

- Total - 230 |
Note: | |
- M- Months
8 - Students _
session

T- 'Numbe_r of annual
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. Table 5.2.3-1 _ o
List of Necessary Training Equipment & Materials

for Ncw.-Training Center

1 . Maintenance Training Course
(1) Basic & General Course

- Common Subiects -

Final Report

Subjects Equipmeht and Materials Remarks
lterns Q'ty | Unit h
1. Basics -Audio visual equipment
* Video recorder with 1 set M)
CRT
* Video camera 1 set
- OHP 3 sets
-Visual aid (Boiler/Steam 1 lot *Visual aid —
turbine/Gas nubinelGenerﬁlor) Wall chart
{1)Boiler -Plastic model of boiler
* Main body 1 PC
© Drum 1 pe — Common use
> Safety valve 1 pc with a basic
-Plastic model of rotating 1 pc  course of ope-
air-heater ' ration training '
-Plastic model of heat exc- 1 pe ~ course.
hanges '
-Buriier 1 pc
-Soot blower _ 1 pe
(2)Turbine -Plastic model of steam '
turbine ' S
* Main body 1 pe
* Rotor _ 1 pe
+ Governor 1 pe
* Condenser 1 pc
-Plastic mode! of gas turbine 1 pc
-Graphic panel of boiler & = 1 set
turbine steam water '
supply system
-Bearing(Journal/Thrus/Ball) 1 Iot -
-Hydraulic coupling 1 set
(3)Generator & -Plastic mode} of rotor 1 - pe
Transformer -Cutaway model of smalT/R 1. pc —
2. Tools and measuring -Measuring instruments 1 lot o
' -Electric operated over 1 " set | Common facility
head crane (Ston) | S

Csas




1) Mechanical Course (Basic & General)

Final Report

_ Sﬁbjccts

Fquipment and Materials Remarks
Items Q'ty Unit '
1. Liquid penetrant -Dye check kit 1 ol
testing Kit cotains:

' * Cleaning liquid

+ Penetrant liguid

~+ Exposure liquid
-Test piece lot
-Loupc {Various scale) lot

2. Ordinary valves -Gate valve; 4" ~ 10" 1 ot
-Glove valve, 4" ~ 10" 1 lot
-Check valve, 4" 1 fot
-Steam drain trap 1 lot
-Solenoid valve 1 lot
-Packing cutter set 1 lot
-Packing tool set 1 ot
-Packing: Gland packing 1 lot
" Sheet packing 1 lot
-Cutaway model (Gate Valve) 1 P
3: Centering -Dial gauge 1 lot
- (Alignment) ‘Magnet base 1 lot
4. Electric operated “Electric operated gate 1 pc
valve valve ' _
-Electric operated glove 1 pe
valve
5. Measuring -Caliper (I.nnér & Outer) lot
B -Micrometer(lnner &Quter - lot
" measure) .

1 lot

: -Gap gauge




Final Report

Equipment and Materials

Remarks

Subjects :
lteins . Qty | Unit
6. Vibration -Vibration meter 2 sels
- -ditto- {portable type) 2 sels
7. Piping -Pipe cutter 1 lot
-Bending tool 1 ot
-Flaring tool 1 lot
-Copper tube i lot
Fittings 1 lot
8. Small pump -Loop equipment for water 1 “set Commo_n. use
inspection
-General tools B | Tot
*lucluding; '

Lath, Milling machine -
Grinder, El_ectric dnli .
Machine vise, Anvil.
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2) Electrical Course (Basic & General Course)

"Subiects : : Equipmeat and Matesials Remarks
o *Items Q'ty Unit
1. Centering - Dial gauge 1 lot
(Aligument) - Level instrument 1 lot
' - Gap gauge 1 lot
- Adjustment liger 1 lot
‘| - Horizontal pump with -1 set
molor
2. Vibration - Vibration meter 1 set Common use with
6.
3. Wiring : - Sequence practice panel 3 sets
4, Protection relay - Protection relay.praclice. ' i set
system ~ panel
5. Swilchboard auxiliary - chuénce practice pancl - -
6. Small electric motor - (Loop equipment)
' ' * -Electric motor for -4 pes
small pump use '
* Small electric motor 4 1 pes
- Disassembling tools for 1 lot
centering '
7.Medium voltage cable .| - Cabie termination materrials 1 © ot
{Up to 66KV) (Various size)
' | - Termination tools ' 1 lot
- Dielectric test equipment 1 set
- Jointing terminals : 1 " lot
+ Common ftems
.+ Multi tester - 41 et
~ '+ Insulation resistance - 1 lot
tester . ’ [ P
"+ Wiring tools 1 lot
- Other general tools and |- 1 lot
measuring instruments
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3) Control & Instrumentation Course (Basic & General)

Subjects _ Equipment and Materials o Remarks
. ltems _ . Qy Uit
1. Regulating valve - Regulating valve
' * Pneumatic type 1 pe
* Hydraulic type ' B & pC
2. Manometer & - Manometer : | 1 - lot
Pressure switch (Various pressure) _
- Pressure switch - 1 4 lot-
~ (Various pressure)
- Pressure test equipment . | 2 sets
- Thermometer ' '
i 3. Recorder - Temperature Recorders _
+ Chopper bar type A 1 set
recorder
* Pentype recorder - 1 set
- Recorder fof manometer | 1 set
- Transducer 1 lot
4. Chemical instrument - pH meter 1 pc
- Conductivity meter 1 pe
- Turbidity meter 1 pe
- Fuel analizer 1 ~ oset
- O 2 analizer 1 - set

5. Countrol drive - Electric control drive 1 lot
device '
- Pneumatic control drive T lot
device - '
- Disassembling 100_15 1. lot

- Common items

* Disassembling tools ~ { 1.. '10t

* Special tools for adj- | 1 fot

* ustment and calibra- - '
tion of recorder
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(2) Advanced Course

1) Mechanical Course

Final Report

Subjects Equipment and Materials Remarks
: Items Q'y Unit :
1. Non-destructive - Dye check kit _ Tot Common use
testing - Magnetic particle inspec- lot
tion set :
~ Ultrasonic testing set 1 set
- Radio graphic examination 1 sel Portable type
sel :
- Film éxposure equipment 1 set
- Reflecling microscope 1 set
- Sump film 1 Jot
- Test piece 1 lot
2. Air compressor - Air compressor (Large) 1 pc Reciprocating type
inspection - Air compressor (Small) 2 pes
- Tollory chain block 1 pc
3. Ventilator inspection | - Ventilating fan (Large) pe
: - Packing . lot
- Fan rotor supporting frame pc
4. Horizontal type pump - Horizontal pump set
inspection (Multi-stage type:2-stage) _
' + Double suction type 1 - set j-' On loop
+ Single suction type 1 set equipment
- Packing ' i lot
- Shaft supporting frame 1 pc
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Remarks

+ Slinging tools

lot

Subjects Equipmcn.l and -Materials
' - ltems . Q'ty Unit
5. Vertical type pump - Vertical pump set : 1 set On loop equipment
o (Single stage) ' ' :
- Packing lot
- Shaft suporting frame pe
6. Turbine control - Control valve 1 set For governor
valve - Gaskel & Packing - 1 lot | (Hydraulic drive)
7. Main stop valve - Main stop valve . 1 pe
' - Gasket & Packing lat
8. Intercept valve - Intércept valve - 1 pe
9. Safety valve - Safety valve : _ 1 pe .
(Boiler)
10. Balancing - Balancing machine with a ' 1 set
sample of rotor '
- (Small type}
-Common items
+ Disassembling tools lot
* Measuring tools lot
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2) Electrical Course (Advanced)

Final Report

Subjects

Equipment and Materials

Remarks
Items Qy Unit
1. Metal clad panel - Gas circuit 1 set | 22kV class
{GCB,VCB) breaker (GCB) :
Power center - Vacuum circuit breaker 1 - sel 22kV class
(ATB) {(VCB)
- Air circuit breaker set 600V class
- Test panel set
2. Automatic voltage - Automatic voltage regutator | .- 1 set
régulator panel _
- Testing device i set
3, Large electric motor - Electric motor(6kV) 2 pes
- Rotor supporting frame - 1 pe
4. Analog relay for 3 Relay panel 1 lot
N generator - Current relay 1 lot
' - Valtage relay 1 lot .
- Power relay 1 lot
- Differential relay 1 lot
- Testing device 1 set
- Common items
- Disassebling tools lot
. Slinging tools lot
Measuring tools

jot

.51



3) Control & Instrumentation Course (Advancéd) o

Final Report

Subjects

Equipment and Materials Remarks
Items Q'ty Unit
1. Local contro} device - (Loop equipment) - - Commeon use
- Pneumatic control device =~ | 1 lot '
- Electric control device 1 lot
2, Turbine supervisory - - Detectors 1 lot
instrument (Rotation, Eccentricity, '
Shaft position ) -
- Ductilometer set
- Elongation differential set
meter '
- Vibration meter 1 . set
(with attachments) '
- Practical materials for 1 lot

inspection of eléctronic card
system ' '




(3) Welding Course
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Subjects Equipment and Materials Remarks
' [tems Q'ly Upit

1. Arc welding -Electric welding machine 10 sets -
-Argon arc welding 5 . sets
-Welding protector 1 lot
-Weldingrods . 1 lot
-Welding practice materials | lot
-Disc thunder 5 pcs
-Cutting machine 1 pc
-Dye check kit 1 lot | Common use
-Pre-heating & heat treal- 1 lot '

ment materials
2. Gas cutling -Oxy-acetylene welding 5 sets
' . & cutting apparatus

- Tools for cuting torch 1 lot
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(4) Common Tools for Maintenance_ Course
1) Mechanical Repair and Measurement Equipment

Ttems o - Remarks

1) Gauge block

2) Knife for thread control

3) Surface gauge with graduated rod

4} Universal angle protractor

5) Sliding caliper calibrated in fiftieths

6} Sliding depth caliper

7) Bore measuring instrument

8) 10mm centesimal comparator

9) 50mm centesimal compartor
10) Comparator holder with magnetic base
11) Mobile set of drawers with 4 drawers
12). Set of double fork wrenches
13) Set of pin extractors _ _ : (2-3-4-5-6-8)
14) Flat chisel '
15) Cross-cut chisel
16) Set of male allen wrenches
17) Adjustable monkey wrench
18) Flat jaw pincers

19) Pincers for circlips _ for holes,with curved jaw
20) Pincers for circlips ' for shafts,with curved jaw
21) 250mm self-locking pincers ~ |concave jaws

22) Diagonal nippers
23) Universal pincers
24) Straight-bladed shears
25) Set of flat tip screwdrivers
126) Set of phillips tip screwdrivers
27) Hammers
28) Plastic head hammers
29) Hacksaw
30) Set of second-cut files (3pcs)
31) Scriber _ '
32) Safety goggles
Workshop Equipment
33) Set of double-ended wrenches
34) Set of percussion fork wrenches
35) Set of perc'ussion box wrenches
36) Set of male allen wrenches
37) Flat jaw pincers

38) Pincers for circlips © T {fox ho]es',With_ curved jaw

4 -
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(4) - Common Tools for Maintenance Course
1) Mechanical Repair and Measurement Equipment

Items . . Remarks

39) Pinicers for circlips ' for shafts,with curved jaw
40) Self locking pincers concave jaws

41) Diagonal nippers

42) Universal pincers

43) Straight-bladed shears

44) Set of phillips tip screwdrivers
"45) Setof universal extractors

46) Setof second-cut files _ _
47) Set of socket wrenches complete with accessories
48) Set of double box wrenches '

49) Set of spiral drill bits

50) Set of drill bit adaptors

51) Setof screw taps and threading dies

52) Various tools (hacksaw,oiters,scribe_rs etc.)
53) Portable electric drill

54) Tool cabinet and racks

. Dther Equipment
55 Heat exchangcrs
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(4) Common Tools for Maintenance Course

2) Electrical Repair and Measurement Tools

Items

Refnarks

1) Portable electrodynamic amsheters
2} Portable electrodynamic volimeter
3) Single phase portable wattmeter
4) Snap-on ammeter

5) Portable earth resistance meter

6) Portable single-phase voltage converter
7) Portable three-phase voitage converter

8) Phase induction converter

9) Portable index frequency meter
10) Portable electrodynamic phasemeter
11} Wheatstone bridge

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

15) Electric magnet galvanometer

16) Indicator of the phase direction
17) Portable lhfee—currentrating shunt
18) Liner slider theostats

19) Portable amperometric transformer
20) Portable voltage transformer

21) Universal test meter

22} Portable relay tester

23) Set of insulated cables

24) Electrical laborﬁtory bench

25) Piller drill

26) Fault locator

7 Computeﬁzed workstation

28) Oscilloscope
29) Magnetic board
30) Work bench
31) Portable electric drill
32) Set of drill bits
33) Air compressor
- 34) Set of screw taps and threading dies
35) Yarious tools

box with built-in ga}vanometer to
measure resistance

1o measure the turns rano of 1/ 1000
transfonners

-10 ohm/10A -50 ohm/SA
-100 ohm/2.5A -500 ohm/1A

{-1000 ohm/1A -10000 ohm/1A

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

complete with accessories-
hacksaw,oiler,chisels,etc.
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(4) Common Tools for Maintenance Course
2) Electrical Repair and Measurement Tools

Tems _ Remarks

-36) Setof double ended wrenches ' 6-32mm

37) Set of male allen wrenches

38) Set of flat tip screwdrivers
~ 39) Setof phillips tip screwdrivers

40} Sliding gange,1/50 - '

41) External micrometer,0-25

42) Set of round,flat and half-round files

43) Set of socket wrenches

44) Tool cabinets and racks

 Other Equipment

45) Protections
46) Electric motor

47} Inverter
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{(4) Common Tools for Maintenance Course
3) Instrumentation and Control Equipment

ltems o Remarks
Qty - - Unit
1) Pressure controller
-Pneumatic controller 1 set
-Electric controller 1 set

2) Ternperature measurement & maintenance

-Temperature source ‘ t pc . [06t80T
-Kinds of sensor & proves 1 set '
-Temperature transducer 1 set
-Temperatuse switch 1 P
-Adjustment the temperature 1 set
controller (Tools)
3) Volume & flow control
(Fuel : Light fuel,Gas)
-Fuel oil counter oval with tools 1. . set

& calibration circuits
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I . Operation Training Course

Subjects Equipment and Matedals ' Remarks
Items _ Q'ty Unit

(Basic Course)
1. Basics . , _ - : o -

2, Normal operation ' - S -
3. Start & shut down - Simulator : 1 set Basic-simplified

and emergeocy shut - - : N | simulator
down and mal-operation '

(Advanced Course)
1. Normal operation ( Simulators installed at ST -
Jandar C/C will be used.)

2. Handling accidents - ditto - . .
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INSTRUCTOR”S ROOM.

CONPUTER ROOM
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LOCKER ROON

TOILET & VASHROOM & PANTRY
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GENERAL ELECTRICAL LABORATORY

GENERAL MECHANICAL LABORATORY

NDT TESTING ROOM

13200 of

Laboratory Bldg., (Plan Section, Elevations)
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