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e et T Afea Operators 10-Assistant .
“Wates 4-Assistant Water 8cl ldozor -
Ticatzent : {3)
_ ators Treatment Opetators )
e : : . gg:;ne:a— Ope:atou 4-Assistant
- - Tues < 4-Assistant’ Conveye
1 ;a;“t' 1 11-4th Central Lizet perlneratizec . WZZ:{E; S
ce faintenance Shop Operators Operators (7 . 24-ship work 2-tth nc
Techniclans peratorsi?i 2-Assistaht
ns ) tachnicians {8} {1 . ] Crushes N Technicians
m Operators . 3
{i3) (32) 32 (&)
: ‘ . 3}
T 10-Cystodlans 10-Custodians . é'l".:l - : 15-Custodians
r . -Telephone . us o
15-Orivers Operators 10-Security | bo-Custodians




5—101

Legend : w\ '
The table will be read as follows

6-1st Boiler
Maintenance
Technicians (5k

Number of persons for 600 MW

Categoxy

.

{9) :
Number of persons for 1m200 MY

11-General L-n
Managéxr of ;":9"
Technical <F Plant
vEtalesfd) Chealstry(2)
]
1
- ; 1-Hanagec 1-Managet of
;DT:EZ:;::; of Plant i-nanzger at t-1st 1-Harehouse 1-fraining m’nin}‘ztt&
elanning (4} Pert‘oma::’e 1kC (43 Chenists{d) Englneec (1) Coordlna::;: tion and
Fifance(4)
2-Excellent :
Coal Mardling Ll-Excéllent
Cperating 1
Technicians Technician
) {4}
1
6-32;?::2:5 2-1st l'-COl‘rbutet )
[Coal Handli - 2-1st k : : - ; . it
10-Stacker dperating ™ 2-pPlanners(51] |pertormance | [Froa5amer 1-1st IC ,: I:tl[:c 2-Laboratory #-Coal S-Warehouse L-Fuel L-adinistra-| | 2 Financial
Reclaiwec 3 1-Computer Engineer {5} ecnlelans I lassistants(s Saopling Kents Receiveing tive Section Section
Technicians engineersis) 3 s 53 {s) ¢
_ Operators 5 Technician(5) {5} . 15} Hednt5) Chief 5} Chief |5)
10-Bulldozor
Operators 3y 3 tH £2) (5) 13}
14-Conveyor
Operators
1-Ccusher . 2-Coal .
Opzrators Handling 3-2nd 15C : 21-Coa - 8-Fuel 'y : c-Adnini-
J - ~Coal 10-Assistant ue 1-Iidustrial - 1¢-Adnini ;
(5} Operating Techalcians :s[s':ts,g:::‘::z} Sarpling Warehouse Receiveing Safety ! 'S:::u:i;y steative 7-Financial
Tec““‘”'::f ) {3 Hen (6} Kents) Chief (8] et is) Parsonned (5)f |FeCsonnel(6)
) ’ 15} 13} {12} {10}
&-Assistant i,
Unloadec I
Opefatols
10-Assistant
3-31d IsC 11-Fuel 3-Industeial :
ket technicians 10-Custodians| | mecelveing Satety M-securlsy (ocustodte
Opecators R n Meathy Personneli?)
10-Assistant
sulldozor {3) (3)
Operators )
14-Assistant
Conveyor
2-Avsiatant 24-ship vock 2-seb 166
in Techniclans
Crusher
(8)
Operators
()
(3)]
% l.S—Cusi.édians
F—‘.
M
j‘
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Training items by.plant simulator

A.

Unit stact-up

(1) Cold start-up
{2) Warm start-up

{3) Hot start-up (very hot start-up)

" Unit shutdown

{1) Shut-down for boiler banking
{2) shut~down for forced ccoling down
Normal operation .
{1} Load up/down
{2) Operation at maximum/minimum load
Particular operation
(1) Half-side operation of condenser, draft systém
{forced draft fan and reduced draft fan)
(2) By-pass oéeration*of feedwater heaters
Routine opefation |
(1} Switchqeai_of auxiliaries
{Boiler feedwater pumps, mills, fuel oil
pumps, fuel oil heatérs, cooling water pumps,
eté.j
(2} Steam-free test
(Turbine main stop valves, reheat stop valve
“and intexcept valves)

{3) Scotblower 6peration
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F. Corrective measures against faults

(1)
(2}
(3)
(4)
{5)
(6)
{n
(8)
(2)
(10)
{11)

(12)

Boiler trip

Burnexr light off

One 1DF trip .
One FDF trip

Feedwater flow low

tUnstable combustion

Boiler tube failurxe

Turbine trip

Fluctuation of feedwater heater drain level
One condensate pump trip

One cooliﬁg water pump trip

Turbiné bearing oil pressure drop

G, Opefational methods of automatic controllers

(1)

(2)
(3}

Automatic boiler éontrol
{Automatic plant control}
Sequeinice controlleéerx

Local controller

LENCH Iz 61 AL ELSE 5 W0 B B E0 — U1 B KR & 7

s - 14 0)!!11( 3,



Training of néwcomers

514

KD AHREANES X

Training in fundamentals

Training of newcomers
to thermal power dept.
at Technical Training.
Center for 2 months-’

[ininine of thermal bos ]

lTraining of thermal powen
' unit operation at a powe
plant for 10 months |

M=

section of power plant L__'l
{ OIT base } | ﬁ

K

-

of chemistry at Research

‘Laboratory

{ 0JT base ) ]
_3

4

rggsignment to chemiCalﬁ_1 r“’;'raining in fundametalgui I
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Training in speciality

Training in chemical
speciality at Research
Laboratory

Training of operators
by plant simulator at

Technical Training
Centex

Training in méasures
against accident by plant
simulator at Technical
Training Center

r;gsignment to ¢peration
' section of power plant
{ OJT base }

SRR

Assignment to maintenanc
section{electrical)
{ OJT base )

e e e e e

. . - |

'f;ss1gnment to maintenance
section{instrument &

| control) |

| (rbase) |

i Assignment to maintenanc
“%J section{mechanical}
l ’ { OJT base )

affairs section
1 : ( OJT base )

Training in fundamentals
of thermal power plants

L4

Training in load dis-
patching at Central ILoad
Dispatching Centex

{ shift operation )

Training on latest power
plant

Training on generator -

at a manufacturer

Training on protective
relaying system at a
manufacturex

Training in instrument
and controls at powver
plant

'”wmﬁ’ system at a manufacturer

"Training on computor

Training in transmission
system protection at

Training on transmission
3 System protection at a

Technical Training Centen

manufacturer

Training in maintenance
technigque at Technical

Training on turbine at a
manufacturey

Training Centeyxy

rEEaining on maintenance
L!technique at subsidiary

]
I
' company . I
|

Lo
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DEEZOND,

i, . Plant Operation Course
i) Participénts
Power Elggg :
ist shift engineers
Shift chemists
Excellent_Operating:techniéians
" 1st operating technicians
; Mechanical controi room 6pera£0rs
Blectrical control room operators
‘Mechanical hall operators _
_Tslectrical hall'operators
j-Pﬁmp.house Operqtqrs
g,Fﬁel area opérators“-
Assistant pump houée fbp.e'rator's

Assistant fuel area operators .
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Coal handling eguipment

Excgllent coal handling operaing

techniéians

ist ceoal handiing:oﬁerating technicians

Coal hén&liﬁq.operaing tééhnicians

Unloadef operators

Stack;r réélaiﬁei éperatofs

.Buiﬁozér oéefafars 

Conveyorx opé rators’ .

Crusher Opel;ators

Assistant unloader Qperétors”

Assiétant stacker reclaimer operators

Assistant buldozor operators

Assistant conveyor operators

Assistant crusher operatoré
Contents |
Hot and cold: unit ' start-up and shut down
prOceddres,- normal' and ~abnormal operétion,
safe and unéafé COngitions,:alarms, troubles
and remedies. Measures againsf serious trou-
bles. -Syhchr0ni2$tion-'éhd'-genérator, and

transformer "bfotectlfé eircuits, station

‘service circuits. operation - procedures for

desalination plant. = Operation procedures for
desalination plant. 'Opératibn-ptocedures for

cgal handling:and unloaaing.facilities;

et
Amiia,
Wh A

1]
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ii. Water and Waste Water Treatment Course

i)

i)

Participants
shi t_‘.t | chem_i_'si:s ‘ _
_ Sﬁifg'laboratory'agsistapts
ﬁgter tfeatmeh; oéeratprs_
Demineralize# oper§to:s N
Assistant water %;eétmén;'operators
Assistant deminéralizef operétors
Contents

Plant_ wéter balance, flows and quality .at

different 10a6. Coagulation and filteration-

equipmept- operation, chlorination equipment
opérqtiqn,_uaste watg: sourcés,.treatment and
digposal. quie; ;feeawater _ihternal treat-
nent, stéam and é;tér’énélysis including water
prpduceg by desalination plant, Op;rationjand
trouble . shbopiné, _ watér,; éteam and drain
sampling.  Operation. of chgﬁical injection

system including bearing cooling water system

and desalination plant.
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iii. Mechanical Equipment Course
i} Par¥ticipants

Excéllent coal ﬁéﬁdliﬁg méintenance technic¢ians
‘Excéllent turbine maintenance technicians
Excellent boiler”mainténaﬁce technicians
Excellent cengréi Qhob téchnicians

Ceal hén&liﬁg:mainténéﬁcé énéineers
st coai haﬁdiiﬁg mdinfénance teéhnicians
lst turbine'maintenanc; engineers

1st turbine ﬁainfenaheeltéchﬁicians

1st boiler maintéﬁanteuéngineérs
.lst'boilér maintenance fechnicians

1st central shop tebhniéians

2nd coal handling méihféﬁante techniclans
2nd turbine maintenance teéhnicians

2nd boilér maintenance téchﬁicians

2nd central shop teéhhiﬁiaﬁs

3td coal handliﬁg maintéhanée'téqhnicians
3rd turbiné'mainténaDCe teéhﬁicians

3rd boiler maintenance technicians

3rd Central shop technicians

4th Coal'hahdliﬁg maintenance technicians
4th turbine maintenance technicians

4th boiler maintenance technicians

4th Central shop technicians
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ii) Contents -

construction of eqﬁ;pﬁéht‘”énq_ componants,
materials, method of .aséemb;ing, parté list
and details coverinq‘turbiné and auxiliaries,
bQiler and aﬁxiliariés, desélinati?n plant,

. pumps, fans, CompféSSdfé,‘pipiﬁg and valves.
Normal maintenance requiremenfs, general
repairs, unusual téﬁairs and need for outside
fepairs aﬁstraﬁsp6rtati0h

iv. Electrical Equipment.Course
i) Participants
E2celleht eleétricai maintenance technicians
1st electrical maintenance engineers
1st electrical maintenance technicians
2nd ele¢trica1'mainfenance ﬁecﬁnicians
3rd éiectrical'maihtenance technicians
4th electrical maintenance technicians
if} Contents

Construétion of equipment and ¢omponents, main
a;d'auxiliafy systems,'meterinq and protective

' eqﬁipment covering generator, exciter and
auxiliaries including éiéctfostatic precipita-
tor, high and 'low voOltage transformers and
switchgears, and emergency power supply system
{(gas turbine generator), motor contxol cen-
ters, power centers and metal-clad switchgears.
Lighting' and C6mmun1catidn system, control
citéuits'and_interiocks.
Allr.ééuipmént installed_ in the switching

station within the power plant cbmpounds.



5-112

v. Instyument & Control Coursg
i) participants

‘_Exceilent instxument & control maintenance
_technicians |

1st inst;ument & control maintenance éngineers
1st instrument & control maintenance technicians
2nd.instrumént &.cdntrol maintenance techniciaﬁs
3rd instrument & control maintenance technicians
ﬁth inStrﬁment & control maintenance technicians

ii) Contents

Major and minor control loops and components.
Primary measuring eiements, transnitters,
transducers;_controllers, amplifiers, function
generators, etc.

Desiqn; construction, adjustment, calibration,
sensitivity,maintenance and trouble éhoétiﬁg.
Design, system construction, maintenance,
trouble shooting and components of data log-
ging computer inciuding output-input type-
writer, cathode ray tube (CRT) display, trend
reco;der, computer auxiliary panel and cém—

. puter alarm system,

.
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vi. Technical Affairs Course

i)

ii)

Participants

1st excellént inst¥ument & contrcl technicians
Planners

?erfbrhaécé enginéets

Ccmputer”pECQramméfs

Ccmputer'technicians

ist instrument & cénf:dl'téchniéians

Znd instrurent & céhtfol technicians

dth instrumpent & control technicians

Contents

Planning and methods of perlormance tests and

judgement_df the test results, judgement of

‘operating results, statistical data on the

povWer plant, cbnfirmatioﬁ of conditions of
operation and maintenance. Regulations appii-
éd toc power generation sector. Improvement
plgnning of power plant efficiency, scheduling
of unit shutdown and unit staxt-up for perio-
dic overhaﬁl and repair.

Environmental countermeasures (noise, air

pollution, vibration, hot water discharge,

Cetel)
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i)

- Item

Heavy duty
lathe

Medivm duty
lathe

Q'ty

Machine tools

Specification

a. Swiﬁg over bed _ QQOmm
b. Height of center 455mm
c. Distance between centex 2,000mm
d. Range of spindle speed ©-420mm
a. Swing over bed ' 650mm
b. Height of center 330mm
c. Distance between ceénter 1,000mm

. d . )

Range of spindle speed
- S 24-1,070xpm



(4)

(6)

(7

{8)

(9)

{10)

- Laght duty (usable

as prec151on type)

shaping machine

Radial arm o
drilling wachine

Pillar arill

Medium duty

‘pedestal g:inder

Heavy duty
pedestal grinder

Dr111 §find§r _

Universal tool
and cutter grinder

5-117 ©

'b.'
C. .

4.

f..

d.
h,

Sw1ng over bed . .~ 360mm
Height of cénter . 185mm
Distance between center = 550em
Rangé of spindle speéd |
83-1,800rgm .

Maximum stroke .. - . 550mnm

Nurber of stroke per m;nute _
' (6 steps) 18-102
Maxirmum shaping width 600mm

Distance from ¢olum surface

to spindle center - 300-1,300mm

Drilling and topping capacity"
L 5Cnad

Dlstance from splndle nosé

to bed surface ~380-1,220rm

Splpd;e speed 12 steps
{40-1,800rpm)

Swing 630

Drilling capacity SOmm
Table diameter . . . . 510;rg

spindle speed 9 steps
_(75-1,525rpm}

Hheel sizé 200mm{dia.}

x25mm {thick)
Full load speed - = 1,3800xpm
Wheel size 300mm{dia)
Full load speed 1,800rpn.
Accessories 1 set
Drill diameter _ -5_5-56-mm¢

Grinding Wheel _
Outside dimension 200mmgx40mm
Inside dimension 110mm@x20mm
Grinder inside diameter " AOmmg

Table size. 740nm(L)x165mm(W)
Table traveling length

{longitudinal) . -400mm
Wheel traveling length

- {cross) - 220mm
wheel elevating - - 240mm
Horizontal swiveling
“angle of wheel head 360°
Vertical swivliing angle
of wheel head ' 360°
Table swiveling angle = $10°

Center height 130mm



(11}

(12)

{13)

(15)

(186)

{17)

Power hacksaw

Bardsawing machine

Universal milling
machine

Lever-type
shearing machine

Pipe bender

Thread cutting
machine

Marking out table
and benches

5-118

1 a,
b.
1 a.
b.
1 a.
b.
C.
1 a.,
1 a.
b‘
1 &a.
) | b.
2 a.

Maximum_cutting range

Round 100mmgd
- Square 150mi x 150mm
angie of oblique cutting
457, 180nm
Maximum cutting range
Reund . 30Garg
Square - 3060mm X 3C0em
Blade dimension . .
Léngth ~3,700mm
Aidth © 0 25ntm
Thick - imm

Table max. stroke

Longitudinral 900mm
Cross 3C0rn
Vertical 400mn

Table working surface
' 1,370mm x 310mm

Spindle rarge . 40-1,750rEm
Cutting capacity T
Steel plate 4 .0rm
 Round bar 12.01mg
: Flat bar 8 x 70 mn
b. Blade _ 250mm
Bending capacity 7
Steel rod . 65mmg
- Pipe _ -114.3pm@d {4B)
Operatién Hydro-electric
Type Portable, motor drive

Pipe threading and
cutting capacity

Pipe 12-100mrg
Nipple 12-100rmg
Bolt 6- 40mmgd

.Size

Marking out table -
. W 900 x L 1,200 x D 125
Benches W 750 x L 2,000



(1)

(3)

j4)

(1

(2)

(1)

2)
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ii) Forging and Castirg Equipment

Forge
Cven _ 1
A'Cupola Furnace 1

with Blower

Hydraulic press 1

A small workshop forge wiil be
installed. The bhed will be  not
less than 1.0 m % 1.5m and will be

suitable for burning coke or char-

cel. ' The forge will ke fireé by
bottled gas.

A hcod will ke fixed over the forge

*,

and fumes will be expelled by
ductwork through the workshep wall.

A draught fan and motor  will e

providead- and will be fu“y trgoi-
caliszed. _

The forve table will be fitted with
two 150 mm vices, one of which will
be a "leg" vica.

An electric oven capable of Lkeing
heated 3GC°C up to 1,00C°C will ke
installed for the heat: treatment of
srall components and. drying of
motor widings. '

Size

W 1 200 Xx L 2,000 x H 1,200
a; Capacxty ' 100kg/hr
a. Capacity 30 ton
. Piston stroke 200mm

iii) Welding Equipment

Electric arc welding 10

sets

Combined gas éutting 10

and welding sets

'a. Type AC 220 or AC 460

b. Welding cable A . 50m

a. 'Cutting:capacity '-.up tp 10mm
' {(mild steel}

'b. Welding Capacity  up to 50mm

(mild steel)

. - iv) . Weod Working Machine

Lathé . S

Planing machine 1

a. Swing over bed .. L 200mm

b. Height of Center' S 150mm
c. Distance between center 1,000mm
d. Range of spindle speed

1,800-7,000rpm

a. Cutting size :
width 450m0m
thickness : 250mm
L. Feed Speed 8m/12m/min

¢. Speed of Cutter 5,000rpm



{(3)

{(4)

{6}

(7}

{1)

(2)

(3)

(4)
(5}
(6)
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Circular Sawing 3 1
Machine
Bandsaw machine 1
Hollow Chisel 1
Mortiser '

Fret sawing machine 1

Universal sander 1

b. Stroke

a. 'Size of Circular saw: 405rm
b. 8peed ¢f Circular Saw

_ 3,700/2,2¢0xchm
€. Siz¢ of tabie 81¢ x 6IGmm

a&. Cutiing size

Width 6C00mm

Heicht 3CCmx

b. Epesd of wheel 0Ly o

a. 8Size of chisel 4.7 -~ 25 dpm

b. Size oFf Takie 175 x SCwm

€. Sgreed 3,380rcm
a. Cutiing size

Width 1,000mm

Thickness d5mm

30mm

a. Size of sandraper
_ 186me: x 2,000mm
b. Speed of sandpaper 1,100ny/min

v) Machine Shop Equipment

Hedium duty forklift 1 a. Max. lifting capacity 2,000%y
' " b. Min. angle road width' 1,920rm
c. Size
Reight 2,050mm
Width 1,15Gmm
d. Max, lifting height 4 ,050mmn
Air Compressor 1 a. Pressure 7kg/cmig
b. Capacity 35m?/min
Machine shop : 1 Lifting capacity 5 ton
overhead motor
driven hoist
pendant operated
Tool rack 1 -Made by wood and steel
Carts 2 Transporting Capacity 2 ton
0il separator - 1 Made by Reinforced Concrete

pond
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