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The cooperative education project presented about preventive maintenance

Abstract

system of waste power plant for the environment. The study proceeded during the

cooperative education internship with C&G Environmental Protection (Thailand)

Company Limited. The process included the study of operating principles, electric

productions, maintaining machines and electrical systems, and repairing damaged or

deteriorated components to work completely and safely. The principles of the

preventive maintenance system were presented thoroughly in this project.

Keywords: preventive maintenance system, waste power plant, environment
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E
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2 |PM Zone GIS, Relay room

-GIS,

115 KVA, control cabinet, |

PM Zose pump house & cooling tower

~Motor, control cabinet, lighting

-

PM Zone Boller 1
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5 |PM Zone Boller 2

~Motor, control cabinet, Beit conveyor, light

6 |PM Zone turbine
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~
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PM Zone waste water treatment

“Motar, control cabinet, ighting

PM Zone waste water

-Motor, control cabinet, lighting

carbon brush excitor g

ur chargee

| #R|Alr compresor

i |

,iu control cabinet MCC

~MCC room, MCC fulegas room,MCC DCS

| ##|Fire Alarm system

3 Pounds

6 Founis

G light & Exit light
‘nlmwmml v

b Founis

88| lighthing ewmunivion & garden

& ounis

##| lighthing v imic

6 ounde

#4|lighthing MCL roam MCC FG,MCC DCS,

6 Faunde

#9| Cleaning ventilation fan i

19

8| Submerg

A Actua
ID2ection [ avivmn

vk, eolering
LubAcant / fmvvwlasde, mrstuvediinds

C:Teanag / bostavammn

3
i}

U

<
N

o/

X = timwrni3the s

3, mrsmive, kaley avnis, vard, nby

Az
LS

“Redace /

A/ dluase, ShF b nasfuaie
viFrue:

e, ViRl seaeinnid o

2.1 A9819UNU PM (Preventive Maintenance)




2.2.2 wuuresuszuunsUineinyudadeaniu
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DOCUMENT NO : MTN-FM-EE-001

Cc&G 7 PREVENTIVE MAINTENANCE FOR ELECTRICAL REV. : 00
GIS AREA (Aufl) :
(GAS INSULATED SUBSTATION) DATE (fuﬁ) :
Manufacturer gﬁnﬁn) : Brand/ Type (i‘]ﬁal‘iu) 3 Transformer No. :
Rate Current (ARARNSEUE) : Year (Unuan) : Rate Voltage : kV
Rate Frequency : Rate Lighting imp. Withstand Voltage : Rate Short-Circuit Current :
1.Visual check
. Accepted
Description Pass Not NA Remark
ination. (@nMepsansluin)
ightness Test (ATNADEANTAIIAUTS)
12. Cleaning (@214 d¥210)
2. Insulation Resistance Test (n‘\‘mammn"lm‘mtﬂunu'mimﬂla‘m) H
Test Voltage V.
U—v .............................. Q U-W .............................. Q V-w .............................. Q
U-G Q U-G Q W-G Q ***Measured shall have resistance = SMQ
3. Voltage
Valkl) kV. VO@L . kV. Ve@h o kV.
Va (L2) kV. Vb (L2) kv Ve (L2) _kV.
Va (TR) Ve (L2)
4. Amppare *** Voltage shall be between 113kV - 120 kV.
A(LDIa A. ALhm Al A(LD)Ic
A(L2)]a A(L2)Ib A A(L2)Ic

A(TR) Ic

*** Ampare shall be between 40 A. - 65 A.

Remark :

Completed PM By Check By Approve By

Signature

Name

Date

gﬂﬁ 2.2 wuunasu PM (Preventive Maintenance) GIS



CaEG 1") =y DOCUMENT NO : MTN-FM-EE-002
PREVENTIVE MAINTENANCE FOR ELECTRICAL REV.: 00
& -
CENURATOR et i
(aFeeniinlnin) DATE (un):
Manufacturer (l_fuan) H Transformer No. : Rate Voltage :
Brand/ Type (ﬁ'ﬁﬂ/‘iu) ¢ Rated Capacity : Rated Speed :
Rate Frequency : Rated Power : Power Factor :
Rate Current (AAANTEUE) : Connection : Other (5\1']) §
1.Visual check
Description Aot Remark
Pass Not N/A
1. Mechanical damage. (MFRANNHEEMBANBUDN)
2. Cable termination. (§mwansanalvin)
3 Cabon brush (A WaBIuUaIn )
4. Spring Viabration (ft/3anuau)
5. Bus Tightness Test (A1N@BITIDIBDIITUNT)
6. Groundidng (NN5MDAIAU)
7. Light (uaq)
8. Voice (1d4)
9. Smell (NAW)
10.Touch-up painting (MsAUAABUBN)
11 Cleaning (AN&¥D1A)
12. Temperature of cabon brush. ***Must be less then 90eC***
13. Bearing temp. ***Must be less then 90=C***
2. Insulation Resistance Test (n1magauaANNiiuRuIuDIZAAIN):
Test Voltage V.
U-v U-w Q V-W Q
U-G W-G . Q ***Measured shall have resistance = SMQ
3. Correct phas}.ng and rotation (qunﬁnummauazmsﬁﬂmqquuj |:] Pass [ NotPass
4. Function test (MMARBUNTNNBIATBIN LR INHNALYR) : O Pass [Q NotPass
Remark :
Completed PM By Check By Approve By
Signature
Name
Date

gﬂﬁ 2.3 wuunasu PM (Preventive Maintenance) Generator
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PREVENTIVE MAINTENANCE FOR ELECTRICAL

10.5 kV.RELAY PROTECTION

DOCUMENT NO : MTN-FM-EE-003

REV.: 00
AREA (#ufl) :
DATE (3ufl) :

Relay protectin No. :

Panel No. :

Area :

Manufacturer ({§H@®) :

Serial No (Mu#81a9U5:91A5049)

Amb. Temp (aounail) :

Brand / Type (ﬁﬁn/iu) :

Rated current (RARNTEUE) :

Year (Lfuan) :

Other (Bu9) :

1.Visual check

Description

Accepted

Pass Not

N/A

Remark

1. Mechanical damage. (@529A2 MLdBYNBANBUDN)

2. Cable termination. (@nwzasanslvin)

3. Groundidng (nM5@BaAu)

4. Light (ua)

5. Voice (1&n4)

6. Smell (n@u)

7.LED Lamp

8. Surge arrestor

9. Pressure gauge

10. Touch-up painting (ASIAUAAIBUBA)

11. Cleaning (ANNdLDIR)

3.Voltage  Va(Ll) kV.
VaL2) kV.

Va (TR) kV.

A(Ll)la .............................. A.

A0 Ia
ATR)Ia _

4. Ampare

5. Function test ] Pass

Remark :

Vb (LI1) kV.
Vb (L2) kV.
Vb (TR) kV.

AL Ib A.

A(L2)Ib A.
A(TR) Ib A.

[] NotPass

Ve (L1)

kv

Ve (L2)

kV.

Ve (L2)

A(LDIc
A(L2) Ic
A(TR) Ic

TV

*** Voltage shall be between 9.8 kV-12 kV.

" e+ Ampare shall be between 40-60 A.

Completed

PM By

Check By

Approve By

Signature

Name

Date

gﬂﬁ 2.4 wuunasu PM (Preventive Maintenance) 10.5 kV. Relay Protection




DOCUMENT NO : MTN-FM-EE-004

Description

caG Ty
- PREVENTIVE MAINTENANCE FOR ELECTRICAL REV.: 00
115 kV. RELAY PROTECTION AREA (fui) :
DATE (3ufl) :
Relay protectin No. : Panel No. : Area :
Manufacturer ({H&E®) : Serial No (vungiazls=aaing) Amb. Temp (unnil) :
Brand / Type (8vi0/4u) : Rated current (RAANTZUH) Year (LAn&a) :
Other (Bu9) :
1.Visual check
Accepted

Remark

Pass Not N/A

1. Mechanical damage. (@539 3d8vsnauan)

2. Cable termination. (@nweaaaglviH)

3. Groundidng (N3@DaIRN)

4. Light (ug4)

5. Voice (1dn4)

6. Smell (nNAW)

7.LED Lamp

8. Surge arrestor

9. Pressure gauge

10. Touch-up painting (ASIAVENBUBA)

11. Cleaning (ANN&LDR)

3. Voltage Va (L1) kV. Vb (L1) Ve (L1) kV.
Va(L2) kV.  Vb(L2) Ve (L2) KV
Va (TR) kV. Vb (TR) Ve (L2) kV.
*** Voltage shall be between 113 kV-120 kV.
4. Ampare A(Ll)Ia A. A(LDIb A(L])Ic
gy N ok P
A(TR)Ia ‘ ATR)Ib A(TR) Ic
*** Ampare shall be between 40-60 A.
5. Function test [ Pass 1 Not Pass
Remark :
Completed PM By Check By Approve By
Signature
Name
Date

g‘lh?i 2.5 uuunasu PM (Preventive Maintenance) 115 kV. Relay Protection
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115kV. TRANSFORMER
(115 kVrsinuas i)

PREVENTIVE MAINTENANCE FOR ELECTRICAL

DOCUMENT NO : MTN-FM-EE-005
REV.: 00
AREA (#ufl) :

DATE (3ufl) :

Manufacturer (ﬁuﬁﬂ) : Product Type :

Transformer No. :

Brand/ Type (#¥%i8/9u) : Rated Voltage :

Rated Current :

Rated Power : Rated Frequency :

Number of Phases :

Connection Symbol : Cooling Type :

Year (1)) :

Insulation Thermal Class : Short Circuit Impedance :

Other (511')) s

Tap Changer :

Oil in OLTC (usiu’lu OLTC) :

Liter

1.Visual Check

Description

Accented

Pass

Not

T Remark

1_Mechanical damace

12_Licht

3 Voice

***Must he less than S0oC***

2. Control circuit test / Function test (N1SNASBUNIININIU)
3. Insulation Resistance Test (N1 nafauA1ANNITURUIUEDIZARYA)
Test at V.
U-v
UG

o
4. Correct phasing (1ghsnsWH M sgnABDY)

S.Voltage(TR)  Va . kv

6. Amppare (TR) Ia A

Remark :

[ Pass

Not Pass

***Measured shall have resistance = SMQ

*** Voltage shall be between 113kV, - 120 kV
*** Ampare shall be between 40 A. - 65 A.

Completed PM By

Check By

Approve By

Signature

Name

Date

;J‘U‘Vi 2.6 wuunasu PM (Preventive Maintenance) 115 kV. Transformer
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PREVENTIVE MAINTENANCE FOR ELECTRICAL

10.5 kV. TRANSFORMER
(10.5 kV.msinudasln¥n) (0#TR)

DOCUMENT NO : MTN-FM-EE-006
REYV. : 00
AREA (fuf) :

DATE (3ufl) :

Manufacturer (HH&ER) :

Product Type :

Transformer No. :

Brand/ Type (8¥in/5u) :

Rated Voltage :

Rated Current :

Rated Power :

Rated Frequency :

Number of Phases :

Connection Symbol :

Cooling Type :

Year (1)) :

Insulation Thermal Class :

Short Circuit Impedance :

Other (gu']) 3

Tap Changer :

1.Visual Check

Accepted

Remark

Descripti
——_— Pass Not

N/A

1. Mechanical damage.

2. Light

3. Voice

4. Smell

5. Silica gel

6. HV. Bushing

7.MV. Bushing

9. Body, seal

8. Neutral bushing phase

10. Grounding

12. Circuit connection

11. Winding temperature indicator

***Must be less than 65:C***

13. Touch-up painting

14. Cleaning

15. etc.

Test at

Remark :

2. Control circuit test / Function test (NMSMASBUNITNININ)
3. Insulation Resistance Test (MmadauaA1aNNIduRuIUIDITARIA) :

MQ
g (as Wi unagn
5. Voltage (TR) Va
6. Amppare (TR) Ia

[] Pass O

U-w MQ
MQ W-G
[] Pass

kV.
A

V-W MQ
Mo
Not Pass
kV.

kV.

Not Pass

***Measured shall have resistance = SMQ

*** Voltage shall be between 10.5 kV.
*** Ampare shall be between 172 A.

Completed

PM By Check By

Approve By

Signature

Name

Date

g‘dﬁ 2.7 wuunasu PM (Preventive Maintenance) 10.5 kV. Transformer #0
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PREVENTIVE MAINTENANCE FOR ELECTRICAL

10.5kV. TRANSFORMER
(105 kVasioudaa W) (1#TR)

DOCUMENT NO : MTN-FM-EE-007
REV.: 00
AREA (#ufl) :

DATE (3ufl) :

Manufacturer (HNA®) :

Product Type :

Transformer No. :

Brand/ Type (8%8/9u)

Rated Voltage :

Rated Current :

Rated Power :

Rated Frequency :

Number of Phases :

Connection Symbol :

Cooling Type :

Year (1)) :

Insulation Thermal Class :

Short Circuit Impedance :

Other (511'1) :

Tap Changer :

1.Visual Check

Accepted

Descripti
escription Pass

Not

NA Remark

1. Mechanical damage.

2. Light

3. Voice

4. Smell

5. Silica gel

6. HV. Bushing

7.MV. Bushing

8. Neutral bushing phase

9. Body, seal

10. Grounding

12. Circuit connection

11. Winding temperature indicator

***Must be less than 65:C***

13. Touch-up painting

14. Cleaning

15. etc.

2. Control circuit test / Function test (NTSMASBUNIINIIIY)

[ Pass

3. Insulation Resistance Test (mmnnnuci'm'nmi’luw'msmsnn‘m) :

Test at
U-v
U-G

MQ
4. Correct phasing (ui"lmu'liﬂ'mluqnn'a)

5. Voltage (TR) Va
6. Amppare (TR) Ia

Remark :

MQ V-W
MQ W-G
[] Pass

kV. Vb kV. Ve

MQ

O " Not Pass

Not Pass

***Measured shall have resistance = SM

*** \oltage shall be between 10.5 kV.
*** Ampare shall be between 172 A.

Completed

PM By Check By

Approve By

Signature

Name

Date

gﬂﬁ 2.8 wuunasu PM (Preventive Maintenance) 10.5 kV. Transformer #1
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PREVENTIVE MAINTENANCE FOR ELECTRICAL

10.5kV. TRANSFORMER
(10.5 kV.sinuaslnin) (2#TR)

DOCUMENT NO : MTN-FM-EE-008
REV.: 00
AREA (fu) :

DATE (3uf):

Remark :

g (whars i uagnae
5. Voltage (TR) Va
6. Amppare (TR) Ia

3. Insulation Resistance Test (N madpuA1aANNITuRUIUIBIZARIA)
Test at

MQ
MQ
[] Pass
kV. Vb kV.
: %

V-W
W-G

U-w
U-G

Not Pass

kV.

Manufacturer 1 ﬁuﬁn) 2 Product Type : Transformer No. :
Brand/ Type (8%i/9u) : Rated Voltage : Rated Current :
Rated Power : Rated Frequency : Number of Phases :
Connection Symbol : Cooling Type : Year (ﬂz :
Insulation Thermal Class : Short Circuit Impedance : Other (8u9) :
Tap Changer :

1.Visual Check

r Accepted
Description Pass Not NA Remark

3. Voice

4. Smell

5. Silica gel

15. etc.

2. Control circuit test / Function test (NMSNASBUNITNINNY) [ Pass [ NotPass

***Measured shall have resistance = SMQ

*** Voltage shall be between 10.5 kV.
*** Ampare shall be between 172 A.

Completed

PM By

Check By

Approve By

Signature

Name

Date

gﬂﬁ 2.9 wuunasu PM (Preventive Maintenance) 10.5 kV. Transformer #2
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PREVENTIVE MAINTENANCE FOR ELECTRICAL

EMERGENCY TRANSFORMER (ETR)
(miputaslnfrdses)

DOCUMENT NO : MTN-FM-EE-009
REV.: 00
AREA (#ufl) :

DATE (3ufl) :

Manufacturer (HNA®) :

Product Type :

Transformer No. :

Brand/ Type (#¥in/9u) :

Rated Voltage :

Rated Current :

Rated Power :

Rated Frequency :

Number of Phases :

Connection Symbol :

Cooling Type :

Year (1) :

Insulation Thermal Class :

Short Circuit Impedance :

Tap Changer :

Other (511']) H

Oilin OLTC :

1.Visual Check

Accepted

Descripti
e Pass Not

NA Remark

1. Mechanical damage.

2. Light

3. Voice

4. Smell

5. Silica gel

6. HV. Bushing

7. MV. Bushing

8. Neutral bushing phase

9. Body, seal

10. Grounding

11. Circuit connection

12. Oil leaks

13. Touch-up painting

14. Cleaning

15. etc.

Test at

U-G MQ

Remark :

2. Control circuit test / Function test (NMMATBUNITNINN) O
3. Insulation Resistance Test (n1maspuAANNduauINTDIZARIN) :

4. Correct phasing (eI agnAne)
5. Voltage (TR) Va
6. Amppare (TR) Ia

Pass O

U-G

kV. Vb kv Ve kV.

Not Pass

***Measured shall have resistance = SMQ

*** Voltage shall be between 380-400 V.
*** Ampare shall be between 1150 A.

Completed

PM By Check By

Approve By

Signature

Name

Date

g‘iJ‘ia/'i 2.10 wuuwasu PM (Preventive Maintenance) Emergency Transformer
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CEG 4": =y DOCUMENT NO : MTN-FM-EE-010
PREVENTIVE MAINTENANCE FOR ELECTRICAL REV.: 00
SWITCHGEAR & MCC HIGH VOLTAGE AREA (#ufl) :
(@Inthiipfuacd Iniusegy) DATE (3ufi) :
MEASURING INSTRIMENT MODEL TYPE SERIE NO. CALIBRATE DATE
(1A3naiinin) (ivim) (3u) (mnplazyszsaing) (i Widlunnesgwiui)
Manufacturer (§H&n) : Brand / Type (ﬁﬁa/*iu) : Panel Name (éalﬁ) :
Serial No (Wang1a15:91A309) : Voltage (W596%) : Panel No. (vueiazg) :
1. Visual check
A Accepted
Description Pac Not NA Remark
1. Mechanical damage. (@5298@auAMEBMBABUBN)
2. Opening hole plugged (Un3ilnonag)
3. Bus tightness test (Torque test) (AINNGBLEDITBITALUNT)
4. Manual operation of selector switch VCB, ACB, etc.
5. Connection check (ANYNABIZAINTAREY IWHN)
6. Grounding (N13AAAITZUVUEBAY)
7. Light (wa4)
8. Voice (1d#4)
9. Smell (NAW)
10. Touch-up painting (ASIRVUAABUDN)
11. Cleaning (A28 d=20)
2. Voltage R(A) -V S(B) V. T(C) ***Voltage shall be between 10.5 kV.
3.Ampare R(A) A S(B) T(C) *** Ampare shall be between 825 A.
4. Function test (Mnagoun1smaugeeg i) : [ Pass [ Not Pass
5. Correct phasing (A23QNABIBBINE) O Pass [0 NotPass
6. Insulation Resistance Test (mm||lnuﬁ‘m‘nmﬂuqu’mamﬂﬂﬂ'\) :
Test Voltage
R-S ST MQ seeM d shall have =5MQ
o — T
Remark :
Completed PM By Check By Approve By
Signature
Name
Date

g‘dﬁ 2.11 wuunasu PM (Preventive Maintenance) Switchgear & MCC high voltage
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CSG ¢ "3 =y DOCUMENT NO : MTN-FM-EE-011
. PREVENTIVE MAINTENANCE FOR ELECTRICAL REV.: 00
SWITCHGEAR & MCC UNDER VOLTAGE AREA (fufl) :
(@IndiigTuacd IWHwsan) DATE (3ufl) :
MEASURING INSTRIMENT MODEL TYPE SERIE NO. CALIBRATE DATE
(1A3D3inIR) (Evip) (3) (MupaglszIaing) (i Widluanesgruiui)
Manufacturer (§u@n) : Brand / Type (Ba/qu) : Panel Name (#0¢)) :
Serial No (Mangiazls:31a3ns) ; Voltage (U590u) : Panel No. (vygiagg) :
1. Visual check
Descrinti Accepted R X
escription Pass Not NA emar.
1. Mechanical damage. (n57982UANMEBNIBABUDN)
2. Opening hole plugged (Uagillavnag)
3. Bus tightness test (Torque test) (mwdmﬁmamﬁam{)
4. Manual operation of selector switch VCB,ACB, etc.
5. Connection check (A NgNABIZBINTTABEY LWWN)
6. Grounding (MSANAITEULEIBAY)
7. Light (udq)
8. Voice (1d#4)
9. Smell (NAY)
10. Touch-up painting (M3LAUAAIBUBN)
11. Cleaning (ANN&LDIR)
2. Voltage R(A) . V. S(B) V. T(C) ***Voltage shall be between 380 V.
3. Ampare R(A) _A. S(B) T(C)
4. Function test (M3nagaunITuend i) : [ Pass [0 NotPass
5. Correct phasing (AMugNABIBBINE) [ Pass [0 NotPass
6. Insulation Resistance Test (MInagauAIAMTuaUMTDIG INHN) :
Test Voltage
R-S ST MQ d shall have =5MQ
R-G .............................. T-G .............................. MQ
Remark :
Completed PM By Check By Approve By
Signature
Name
Date

gﬂﬁ 2.12 wuunasu PM (Preventive Maintenance) Switchgear & MCC under voltage
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¥

S PREVENTIVE MAINTENANCE FOR ELECTRICAL DOCUMENT NO.: MTN-FM-EE-012
C&GY 'Burd
— Motor Zone REV.: 00
Fuit eu ",
A % d 7 ‘3%80-:: ﬁ1"71"‘ﬂ“;“‘:"'m““" \dsanainnd ""?",“‘i“"" AnuEzen | aousuoiaed
No.| wiw MOTOR - - e RSmEare e - — 0L wnemg
KWIAm | ar | olas | ngr | Bearin | STAT | Bearin| o ) g | oo | YV | una | 8 | pass | NoT | pass | NoT | oFF | ON
P wh | ER | wdy W-G Alnd
HATINEDY Hoyain
| F PR rce R )

........ s svsbsssessnd iqasasimitnss,

sUn
Y

2.13 wuunasy PM (Preventive Maintenance) Motor
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cEG (\’:, By DOCUMENT NO.: MTN-FM-EE-013
PREVENTIVE MAINTENANCE FOR ELECTRICAL REV.: 00
UPS AND BATTERY AREA (Rufl) :
- . >, o - -
(nFedrses InHuazLUALADT) DATE (2un):
MEASURING INSTRIMENT MODEL TYPE SERIE NO. CALIBRATE DATE
(1A5248i1R) (#vin) (W) (vanzazlszsnaiay) (o Wdluanesgiui)

Manufacturer (§u@n) : Brand / Type ( ﬁﬁa/‘iu) ; Amb. Temp (aungiiving) :
Rated (Wi@) : Serial No (angiazyszsa3eq) ; Other (8u9) :
Year (1)) : Tag Name (i‘mq") :

1. Visual Check

vy Accented
Description P Not A Remark

). Mechanical damage.. (@F2R020MANNIAONUAN)

2. Cable. Termination. (AASAAINH)

3. Tizhtness.test (MMFAFInAIANT)

| 4. Onenine.hole.nlngeed (AnsTlasAMIE 1AuA).

5. Lisht (A

6. Noice. (A8

7. Smell (NAM)

| 8..Gronnding (MSAAAITAIAW)

9. Cable.and Wiring. Marking. (R lwiouasfinaanaam.

|10 Tonch-un.naintine. (AASMUADIAMAN)

11_Cleanine (ANUEZATRA)

2. Voltage (lﬁiﬂ’u) Vr Vs Vit " V. ***Voitage shall be between 380 V.

3. Ampare (NTEUH) Ar As At A.

4. Function test (AT2980UNMNUZBIATEN) Pass [0 Not Pass O Na

5. Battery Charging & Discharg (nagaun1sinulszquaznisaelsey) Pass [ NotPass O Na

6. Insulation Resistance Test (nmannud‘umwlﬂunmu) :

Test Voltage (usediumasow) Yo
R-S Ohms Note: Test Voltage (DC) System Voltage
R-T Ohms 500V Upto1kV
ST Ohms 2500 V Upto3.6kV
S G B iz
S-N/E Ohms - Measured in parallel(phase to phase) shall have resistance = IMQ
T-N/E Ohms - Measured per phase (phase to ground) shall have resistance =2MQ
Remark :
Completed PM By Check By Approve By
Signature
Name
Date

g‘d‘l‘?‘i 2.14 uuuwasu PM (Preventive Maintenance) UPS and Battery
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DOCUMENT NO.: MTN-FM-EE-014

PREVENTIVE MAINTENANCE FOR ELECTRICAL REV.: 00
X d
UPS AND BATTERY (ia383s1309 i uazuumned) AREA (fum)
BATTERY DISCHARGE TEST DATE (un) :
MEASURING INSTRIMENT MODEL TYPE SERIE NO. CALIBRATE DATE
(1aFneiinin) (fvin) (99) (wnpiasdsEiuaiag) i Wibusnasguiui)
Manufacturer (§H&n) : Brand / Type (&#ia/qu) : Amb. Temp (2oungiivaa) :
Rated (WA®) : Serial No (mungiagUsssia3ng) © Other (5u'|) :
Year (1)) : Tag Name (i‘mq']') :
Voltase Voltace Voltace Voltace
Cell No 3 = Cell No 5 5 Cell No > = Cell No 5

1 27 53 79

2 28 54 80

3 29 55 81

4 30 56 82

5 31 57 83

6 32 SR R4

7 33 39 85

8 34 60 86

Q 35 61 R7

10 36 62 |8

11 37 63 80

12 3R 64 90

13 39 65 91

14 40 66 92

15 4] 67 93

16 42 68 94

17 43 69 95

IR 44 70 06

19 45 71 97

20 46 12 0%

21 47 73 99

22 48 74 100

23 49 75 101

24 S50 16 102

25 51 77 103

26 52 IR 104

Voltage total : FREF USIAUSIN = 220Vde FFEk
Amnare total : FRRF ASEUATIM = S4A *FEx
B SIAUNAIIAIARTUEAZAN = 2 IVde **¥e
Completed PM By Check By Approve By
Signature
Name
Date

3‘1]‘17; 2.15 wuunasu PM (Preventive Maintenance) UPS and Battery (Discharge Test)



18

CHECK LIST FOR FIRE ALARM SYSTEM Date:
1. Fire alarm control panel (FCP) D Pass D Not pass
2. Graphic annundiator panel (GAP) D Pass D Not pass
3.PC D Pass D Not pass
4. Function test (Alarm/Zone) D Pass D Not pass
ITEM b so= CABLE EQUIPMENT ALARM TEST GAP/PC ALARM REMARK
escription NORMAL | ABNORMAL | NORMAL | ABNORMAL PASS NOT PASS PASS NOT PASS
Test by : Check by : Approve by :

g‘dﬁ 2.16 wuuWasu PM (Preventive Maintenance) Fire Alarm System
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PREVENTIVE MAINTENANCE FOR ELECTRICAL

LIGHTING AND RECEPTACLE SYSTEM
(SFUUUHIHIUALIANTY)

DOCUMENT NO.: MTN-FM-EE-016

REV.: 00
AREA (fufl) :
DATE (3uf) :

Panel board no. (é‘wu‘lmar)

| Circuit no. (29950)

MEASURING INSTRIMENT
(1A5D4IIA)

MODEL
I 0))

TYPE
)

SERIE NO.
(MuparUszEATaN)

CALIBRATE DATE
(vir Wiiluanesgmiui)

1. Visual Check (nsmadaun1sunn)

Description

Accept

Pass Not N/A

Remark

1. Grounding (M3SAAAITEULEBAU)

2. Circuit identification ('mgunuﬁmmuvianwsﬁuu%’au)

3. Cable identification and connected (i:'u_unuﬁmlma‘iﬂlﬁﬂﬁuazn‘\‘ilﬁ"\mu)

4. Switch sequence (NMFANUBBIING)

5. Touch-up painting (MsIAVENBUBN)

6. Cleaning (A2 Nd:D1R)

7. Nllumination Inspection Test (ATIVINAINNIBNYDIUFT)

Average = Lux.

8. Receptacle (SxUULAT3Y)

2. Insulation Resistance (nagpuasiuawIugasglnin)
Test Voltage shall be (WseAUNAEDY)

Vdc.

Measures Between Q Measures Between Measures Between Q
R-E R-S R-N
S-E S-T S-N
T-E T-R TN
*Note: - Overall safety grounding and electrical system grounding not exeed than 5 ohm. (AusumuzasansAudaslitiu 5 Taviw)
Remark:
Completed PM By Check By Approve By
Signature
Name
Date

gﬂﬁ 2.17 wuunasu PM (Preventive Maintenance) Lighting and Receptacle System
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DOCUMENT NO : MTN-FM-EE-019

PREVENTIVE MAINTENANCE FOR ELECTRICAL REV.: 00

GROUNDING AND LIGHTNING SYSTEM (ssuusnsfiuuassuudain) AREA (Rufl) :

DATE (3uf) :

MEASURING INSTRIMENT MODEL TYPE SERIE NO. CALIBRATE DATE
(1A5DeiinIR) (Ehim) (3u) (maplasyssniag) (i Widlwanasguiui)
1. Visual Check (nMsnadaunsuen)
Descrinti Accepted R X
cacripfion Pass | Not | NA emar
1. Connection (ANNISBUIDHYDIYAADA1Y)
2. Protection againt mechanical damage (laifinamidavnozasgunsal)
3. Test box/well (NapanaddUENY)
4. Conduit and support (YiDuazynanasuaIe)
5. Touch-up painting
6. Cleaning (AHdALDA)
2. Grounding Resistance test and continuity check ('nnumm‘nuﬁ"mmuimI‘mﬁuua:m‘mn‘mﬁmummﬁu)
Earth Resistance Earth Resistance Continuity
Remark
Measured at [ohm] Check

Main control building

Office building

GIS Area

Pump house

Dormitory building

Waste water treatment building

Waight scale building

Guard hpuse builing

*Note: - Overall safety grounding and electrical system grounding not exeed than 5 ohm. (A mAumMuznsdaiudallitiu 5 Tavin)

Completed PM By

Check By

Approve By

Signature

Name

Date

gﬂﬁ 2.18 wuuwasu PM (Preventive Maintenance) Grounding and Lighting System
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2.3 T54lwi#in

Lsdlinlulanian®l Swannuaneguuuuuanniuluaiuanudens viseanudnduvesusas
Useine 3991990 NnineInsndsny visean mgiienniavesUsematiug  uwiiialidiesdeninantila
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2.3.1 159lWA1wasausou (Thermal Power Plant)

sUTl 2.19 Tsaluilmdssuarudou

<
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(Boiler) 8nads
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2.3.2 TsslnAnasaaudausau (Combined-Cycle Power Plant)

sUN 2.20 Tssluwdssuauiousau

JulsslihaldigsssumAdudemadunisudalit Fdlimsinu 2 ssuusmiu fie szuu
yodlsalriideiufing  vihnunudussvuredssiihdviuledn  Testdigemdunyasedaiioliiin
nasuanuSeulutuedioudsiu  Malunisudalnih  antuladeniinainnisgasedaluasesion

Aine aglununtiain Weduthvnataduloudueasudsiulewl ienannasnulnindnasanils
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2.3.3 lsalndlnnaviunia (Gas Turbine Power Plant)

sUT 2.21 TsdlwiraviunRa

Thdufwaludewmds Inevinissnenielifinnnudugs 8-10 wih wardweniadiluluiesn
Ingd vilviAnnisvenesda awsaiu wazanmgiias deeiniadilulunyuesosiuiunia iwaivesases

fruwdaagnatumatvewnaIaan ol vinlmaanismdeinaslanseualydi
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2.3.4 159lRATades (Nuclear Power Plant)

TasaaHanarsnau

wasasdijnani

» a -
wiladnaol
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UM 2.22 Tselwrndsuiianges
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2.3.5 Tsalufldawmwasdauaa (Biomass Power Plant)

Transmission Line d
{S: DU \

Fuel
(1Eowaviouna)

Il P “

OnOMRO

Fuel handing System
(Eewwd oo fomwio) I

Turbines
(oRlan)

Transformer
(s=uudotwa Vielomiastewn)y

Ganerator
(ngaeriwdoinw)

Condenser
(wdvnoumiv)

A N

Ash handing System Water treatment
(s=uwin) (szuuridwians)

= & a o
JUN 2.23 Tssluiainasdiuag

Julsslwihildayiaguinidendsdnaa toun mavsaeyianudsldmenisinens nnain
HANEAN1INITNEATTHIUNTLUTIULE 18U wnau 91udee wiwld nnurdy nnduddends datalng
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yiaied visevateviasiuiuile Ieedunawsazsiainuaudauanataiull dwmsulsslnirAdenly

9

wnauluemds ewnunaudinnnududn Jsliaanuiouas wariindnnisvhauaseiulsslii

NAIUANUSOU



26

2.3.6 IsalnAnaseuves (Incinery Power Plant)

Ul 2.24 Tsalwitmdsnuves

Tvegiurenaslunsuanini lnevezdndugiluinadnnin wu nszany wwems walsl
281 Tselindinuveediismsvinumounulsdlninoue Tngazinvesumnuunzingg LaAu
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2.3.7 Tsalwifmdstih (Hydro Power Plant)

Swifiudh

gih?'i 2.25 Tsslnlangeerusin

Tduseiurenhanndeu wagarunuin Taeglussaugesnilssliilunyunanvesdisiu Fee
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2.3.8 15alnfnasaunasaiiing (Solar Power Plant)

JUN 2.26 TssluAwassuneseniing

1%
o v
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2.3.9 Tsalndlwasaruay (Wind Power Plant)

gﬂﬁ 2.23 lsalwAnassuay
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3.2 Uszdaananduun
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PM Zone Waste Pit

«Motor Overhead Crane , graberane No.1,c
-Motor Overhead Crane , grabcrane No.2,cé

S e -Eesse=- -

~

PM Zone GIS, Relay room

Bt [ [pived [ Weel

~GIS transformer 115 KVA, control cab net, /|

3 |PM Zose pump house & cooling tower

-Motor, control cabinet, ighting

&

PM Zone Boller 1

~Motor, control cabinet, lighting

5 |PM Zone Boller 2

-Motor, control cabinet, Beit  light

6 |PM Zone turdine

-Motor, control cabinet, (ghting, ge

~

PM Zone fule gas

-Motor, contro! cabinet , [ighting

PM Zone waste water treatment

id | [>d | i | [ | e |

— “Motar, control cabine, Iighting

PM Zone waste wate" i +

~Motor, control cabinet, lighting

bon brush excitor | .

ur charger

al

System Invertor Room

Al

i

-

rol cabinet MCC

~MCC room, MCC fulegas room,MCC DCS

Fire Alarm system et 3 Pounts

light & Exit light 6 Founis

lighthing Weight scale & v 6 ounis

lighthing ewicunivion & garden 6 Wounit

ig! Ng il 6 Rounds

thing MCC room MCC FG,MCC DCS, 6 Faunde

fan wwvavin - - -

Grounding 19

-

=t

' ]
At X = tmwrel Rt nam
1200 f svismeavinbs, slering, mramven, sk, ek, v, o Az AGM [ unde, SRR umbniids, nanfiate

ov e, nratuvsdiinds B ReMATe £ vifrus wihed, viFsusliseaeini o
dowda

gﬂfn" 3.4 A15194KY PM (Preventive Maintenance) LfiaununIwus w.a. 2565

1. PM Zone Waste Pit &Uaniag 1 ass
- andanewes Innseud wisiu aamgll vhauazen nrradadasonne
2. PM Zone GIS, Relay Room auay 1 s
- ATIDANTTLA LI YIANATEIAUSINSEU GIS
3. PM Zone pump house & cooling tower tAouaz 1 ﬂ%za
- andanewes Innssud wiiu aamgll vhauazen nradadasonne
4. PM Zone Boiler 1 Wieuay 1 A%s

- anadanewmes TnIzud Wil aamgl TnANNAYe 1R TINTAT e
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11.

12.

13.

14.

15.

16.

PM Zone Boiler 2 iiouag 1 as

- anadeuewes Insvua usatu gamgll vihanuavenn anudadasesneg
PM Zone Turbine ifiouaz 1 ass

- anadeuewes Insvua usadu gamgl vhanuavetn anudadasesneg
PM Zone Fule gas iiieuas 1 A%

- anadeuewes Insvua usadu gamgl vhanuavein anudadaseseg
PM Zone Waste water treatment ifiouaz 1 a3

- anadeuewes Insvua usadu gamgl vhanuavetn anudadasiesgg
PM Zone Waste water (iieuay 1 ass

- anadeuewed nsvua usadu gamgd vhanuazetn anadadasiesngg
PM Carbon brush exciter #amiay 1 ass

a o I

- AATALUTI angT YATNEYDIn psrdadasiasig
PM UPS & Battery charger lfiouag 1 ﬂ%gﬂ

- AATANTZUE WU 90T YA INEYeIn psraidadasiasag
PM System Inverter Room LAouag 1 A%

- ATTANTTLA LI angdl A NETen psrdadasasg
PM Air compreser Wouaz 1 ﬂ%’jﬂ

- AATIANTZLE LI 9l Yhanuazen psradadarasag
PM Control cablinet MCC ifiouaz 1 ass

- AATANTZUE WU aaungT YANETen nsradadasasag
Cleaning Ventilation fan tiewaz 2 ads dUamitiuduam

- yhenuazetn avaidatarenie

PM Submerg lAouay 1 A3

- ATATANTZUA WU 9N ATIALTRTIRBRA1NY
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4.1 PM (Preventive Maintenance)
dUnnn 1

PM carbon brush excitor generator LLamﬁﬁgUﬁ 4.1.1

31]17; 4.1.1 PM carbon brush excitor generator



AUPNVN 2

PM UPS&Battery charger uanesasudi 4.1.2

sUn
Y

4.1.2 PM UPS&Bagunttery charger

40




AUPNYN 3

PM MCC Room LLamé’ﬁgﬂﬁ 413

5Ul 4.1.3 PM MCC Room

41
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APV 4

fesUi 4.1.4 - 4.1.5

Y

PM GIS, Relay Room L&

sUfl 4.1.4 PM GIS

Y
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sUN
U

4.1.5 PM Relay Room



AUV 5

PM Zone Boiler 1 - 2 uansfaguil 4.6 - 4.8

g‘ﬂﬁ 4.1.6 PM Zone Boiler 1 - 2
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5Ufl 4.1.7 PM Zone Boiler 1 - 2
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31]17; 4.1.8 PM Zone Boiler 1 - 2

46



AUV 6

PM Zone Fule Gas LLamﬁﬁ‘g‘U

a

7 54

Y

=

N 4.1.9

gﬂﬁ 4.1.9 PM Zone Fule Gas
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AUanvin 7

PM UPS&Battery charger LLaméﬁ'gUﬁ gﬂﬁ 4.1.10

3U# 4.1.10 PM PM UPS&Battery charger
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#UAN9N 8

PM GIS, Relay Room ugansfsgudl 5Ul 4.1.11

5Ufl 4.1.11 PM GIS, Relay Room

49
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PM Zone Turbine uamaaguil 3Uil 4.1.12

Y

3
L]

U

=)
7

4.1.12 PM Zone Turbine
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PM Submerg wanasasui g*dﬁ' 4.1.13

Y

g‘ﬂﬁ 4.1.13 PM Submerg

51
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PM Waste Pit LLamé’agUﬁ g‘dﬁ' 4.1.14

5Uf 4.1.14 PM Waste Pit

52
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a1 12

= =

PM Zone Pump House WansAsgun sUfl 4.1.15

Y

3U# 4.1.15 Zone Pump House
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PM Fire Pump uansfssui 3U7 4.1.16

3
U

U

a
7

4.1.16 Fire Pump
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UaWid 14

a

PM Zone Fule Gas Wananagud

=

SUN 4.1.17

Y

31Jﬁ 4.1.17 PM Zone Fule Gas
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PM Zone Turbine uanasaguil 5Ufl 4.1.18

sUN
Y

4.1.18 PM Zone Turbine
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4.2 CM (Corrective Maintenance)
a1

uAlvuses Dumping Zone uansfaguil JUfl 4.2.1

Y

gﬂﬁ 4.2.1 LLf’ﬂ?J‘tJ'iz@ Dumping Zone
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AUPNVN 2

uilyuses Dumping Zone uamasaguil 3Uil 4.2.2

Y

3‘1]17; 4.2.2 LLf’ﬂ?J‘tJ'iz@ Dumping Zone
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AUANYN 3

= =

wWagundesdeani Boiler 2 uanafaguil JUn 4.2.3

3
L]

U

=)
7

Y

4.2.3 Wasundesdoa Boiler 2
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APV 4

ARRIUFILAITU DCS Room uanaRaguin JUN 4.2.4

v
o

gﬂﬁ 4.2.4 AAALALAI5U DCS Room
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AUV 5

=

Wasw SA Fan Boiler 2 uanssasuiil sUf 4.2.5

Y

Y

U7l 4.2.5 1Uasu SA Fan Boiler 2
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AUV 6

wily Raw Pump laifiuse uanadsguin sUN 4.2.6

Ul 4.2.6 uAly Raw Pump lifiuse

62



AUanvin 7

fnea wWasulaulW LED wiiniae Maintenance wag Store WAnIAegUN JUN 4.2.7

Uil 4.2.7 Anns Wasulaylw LED nti1ves Maintenance wag Store
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Test 5¥UU Burnout Boiler 1-2 uanafaguil 5U# 4.2

oo

Y

Ui 4.2.8 Test 52UU Burnout Boiler 1-2
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Wagundesdes Level Steam Drum uandsaguin guv 4.2.9

5Ufl 4.2.9 Wasundassas Level Steam Drum

65
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Y

\Wasw Magnetic 7 Control LED Screen Main Building losanniianisfeniitase Magnetic

al

waRIeSUR SUT 4.2.10

Y Y

gﬂﬁ 4.2.10 Wiy Magnetic §§ Control LED Screen Main Building
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SUaT 11

al

Wasw Breaker Zone Waste Water f01n15u7a wansdasudl sufi 4.2.11

Y Y

U7l 4.2.11 wWasy Breaker Zone Waste Water
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a1 12

wilvdnsianaag Switch Gear Hgaumigigs wanwiaguil s 4.2.12

U

=)
7

4.2.12 L‘Uﬁlﬂu Breaker Zone Waste Water
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[
g

AR Power Plug 1'7{6:1: Control LLamﬁfﬂgUﬂ' E‘Uﬁ 4.2.13

35U 4.2.13 finAs Power Plug ﬁé’ Control

69



UaWid 14

Wiy Cap uazgnaseiuul uanasaguil Jun 4.2.14

35U 4.2.14 Wawuy Cap uazgnasetui
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= =

MANUALDINNBY Service LLaméfagUw SUN 4.2.15

3
U

U

=
7

Y

4.2.15 NANELDINNBY Service
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