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When the differential relay operated, the related case will be selected
from the list on main screen.

After selecting differential relay operated, the expert system needs to
know about gas in inspection window of Buchholtz relay.
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Maintenance bji DGA checking
Internal power bandormer fault
1 "l s/
LmClaieckDGA
i S

Ifthere is any gas accumulated in Buchholtz relay, the recommendation
screen will appear respectively after answering by clicking ‘yes” button.

But ifthere is no gas accumulated in Buchholtz relay, the next question
about trip during power transformer energising from the expert system will be
|aunched.
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Iftrip during energising, the summary screen will appear respectively
after answering by clicking ‘yes’ button.

Ctéerentjfdft Reiay operated

At\mt itmgumim)

But ifthere is no trip during energising, the next question from expert
system will be appeared for additional information.
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|fthere was any fault happened in differential zone before differential
relay operated, the next question from the expert system will be shown for gathering
additional information about the repairing of damaged equipment from fault

If primary repairing on damaged equipment was successful, the system
will be recommended from the expert system to be re-energised and followed the
result of energising.



|f power transformer condition is normal after re-energising, the
equipment damaged from fault in differential zone is needed to be repaired
permanently.

But ifthe power transformer was still tripped again, the gas in
Buchholtz relay is needed to be checked.
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Ifthere is any gas accumulated in Buchholtz relay, the summary screen
will appear respectively after answering by clicking ‘yes’ button.

But ifthere is no gas accumulated in Buchholtz relay, the summary
screen will appear respectively after answering by clicking ‘no” button.
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But if primary repairing on damaged equipment was still unfinished, the
power transformer needed to be disconnected manually from the system until the
primary repairing will be successful.

After there is no fault found in differential zone, the power transformer
will be recommended from the expert system to be re-energised and followed the
result of energising.
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|fthe power transformer was still tripped again, the gas in Buchholtz
relay is needed to be checked.

|fthere is any gas accumulated in Buchholtz relay, the summary screen
will appear respectively after answering by clicking ‘yes’ button.
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But ifthere is no gas accumulated in Buchholtz relay, the summary
screen will appear respectively after answering by clicking ‘no’ button.

But if power transformer condition is normal after re-energising, the
fault in differential zone is needed to be searched again.
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DEVICE NO SUB SECTION EGAT_SN

KT2A

KT3A

KT4A

KT6A

KT7A

KT6A

KWIA

KW2A

KT2A

KT3A

KT6A

KWIA

BN

BN

BN

BN

BN

BN

BN

BN

NB

NE

NB

NE

«

7128827901

7128827902

7128700201

7128700303

7126826601

7141101202

7141101201

7128822401

7126825001

7128823101

7141112501

TX_SN
OLTC_SN

103826

103827

566273

AG69095T121

AGB9095T221

40391001

40391002

AX69026T3

9047068

8946782

184740
3B34707

MFGTX

MFGOLTC
ABB

ABB
ABB

ABB
SALVIGIANO

MITSUBISHI

MITSUBISHI
FUlI

MR
FUlI

TRAFO-UNION
MITSUBISHI

MITSUBISHI

FUlI
TRAFO UNION
TAKAOKA

TAKAOKA

MR
SIRIWIWAT

TYPETX

TYPEOLTC
CORE

UCGRT 650/600 1S
CORE
UCGRT 650/600 IS

SUB MRD

MRDI 400-11 QR
CORE

3ARSD2302/S621
CORE

3*ARSD2302/621
RAT

RAT

CORE
3*ARSD2302/621S-6
CORE
MI 601 150B
STRODL/BTRODL
3XMI60I
40TF

YEARTX MVATX KVTX IMPEDANCE VECTOR TEMP
YEAROLTC CONTRACT 1st ENERGIZED
200/200/60 230172.6/11 YN 60 75
45/7-305017-h32 06/10/38
200/200/50 230172.6/11 YNdI 60175
45/7-30-5017-H32 15/10/38
230/115/22 -
16/07/38
1970 66.66 230/115/22
16/07/38
1983 200 230/69/11
46/6-30-0156-E00KK) 29/05/28
1964 120/160/200 MVA  230/69/L1KV 13.25/11.72/15.86 Yyodl  65C
EOOI(K) 22112134
1969 500 KVA 11K V/416V 32
165-B 21/11/34
1969 500 KVA 11KV/416V 33
465-B 21111007
1986 120/160/200 MVA  230/72.5/11KV 7.90/7.05/952  Yvod  65C
FO01(Fin 01/02/30
1990 200 230172.5/11
46/3-30-5070-8908(SB) 11/02/39
1989 00WR 230725011 K\ 141 vyodl  65/80'C
1989 45/2-30-5007-EGAT-GOB(M| 07/03/36
1960 160 KVA 11KV/416V 3.6 Dyl 1
19/12/23
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DEVICE NO SUB SECTION EGAT_SN

KW2A

KW3A

KW4A

KTIA

KT2A

KT3A

KT4A

KT6A

KT6A

KWTA

KW2A

KTIA

NB

NB

NB

RS

RS

RS

RS

RS

RS

RS

RS

B

71411

71411

71411

7126823201

7128823203

7128611101

7128622601

7126824101

7126826301

7141110001

7141119001

712682204

TX_SN

OLTC_SN

3834706

23213

3B33000

6946763

164741
8946765

184743
AG69095T131

AG69096T131
AG69006TL

19100006

186224 A.B.C
96400

188906

284682001

3B41966

AX69026T4
AX69026T4

MFGTX

MFGOLTC

SIRIWTWAT

SIRIWIWAT

SIRIWTWAT

TAKAOKA

MR
TAKAOKA
MR
FUll

TRAFO UNION
FUll

TRAFO UNION
TOSHIBA

MR
.TEUMONT-SCHNEIDER

MR
OSAKA

SIRIWTWAT

FUlI

TYPETX

TYPEOLTC

40TF

32TF

ATF

STRODL/BTRODL.CL2C

3XM1601 -1508
STRODL/BTRODL.CL2C

3XM1601-1508
CORE

3XARSD3252/S621 -62
CORE

3XARSD1021
CORE

3XM1600-

3XM1601

CORE
3-ARSD2302/6215-6

YEARTX MVATX KVTX IMPEDANCE VECTOR TEMP
YEAROLTC CONTRACT 1st ENERGIZED
1980 160 KVa LIKV/416V 3.86 Dvli
27101124
1972 250 KVA 11KV/400V 35 Dyll
20104126
1960 250 KVA 11K V/400V 371
| 134
1980 120/160/200 MVA 230725111  13.0/12.02202  Yvodl  60C
1969 GO5(M)(2-2) 26/01/33
1980 120/160/200 MVA  230/725/11  13.0112.0020.2  Yvodl  65C
1969 GO5(M)(2-2) 18102139
1964 120/160/200 M\A  230/115/11  7.39/6.76/9.24  Yyodl  65C
1964 EOOKK) 20112133
1967 120/160/200 MVA 23072511  7.66/7.05/9.60  Yvod  65C
8604 14112131
1991 200 KVA 230/115/22 KV 12.02/11.85/12.60 Yyod  65C
1990 45/3-30-5079-EGAT-ATP-01&02(M:  18/04/36
1993 200 WA 2201115122
1993 45/6-30-5076-H22(J) 4102139
1977 600 KVA 11KV/416V
BC1A(10) 13103123
1983 500 KVA 11KV/416V
BC1A(10) 20103129
198 120/160/200 MVA  230/72.5/11 7671 vyod  65C
1986 FO0L (FU) 01/08/29
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DEVICE NO SUB SECTION EGAT_SN

KT2A

KT3A

KT4A

KT5A

KT6A

KW1A

KW2A

KT1A

KW1A

KT1A

KT2A

KT3A

N

SB

B

B

B

SNO

SNO

STB

STB

STB

M -

Vtial- .

O« - .

vinal-a.

7128822101

7128801101

7128826602

7128826601

7128824901

n

n

7128900102

7128824001

7128824002

7128825101

TX_SN

OLTC_SN

AG69005T?

7200157

2211071
103712

8061434
103711

8016433
6BK012901

186075

60633-002

60633-001

40803?

220131361

9047125

9047126

9047372

MFGTX TYPETX
MFGOLTC TYPEOLTC
FUll CORE

TRAFO UNION 3*ARSD1021
ASEA TBA 54
ASEA UCBRT 560,-1200
ABB v

UCGRT 6600/6001S
ABB v
UCGRT 650/6001S
DAIHEN MI 1200-150
3XMI 1200
VOLTA-WERKE
VOLTA-WORKE
TRAFO-UNION MLPN 8254
TRAFO UNION
THAI MAXWELL DT
TAKAOKA CORE
MR MI 600 150C
TAKAOKA CORE
MR MI 600 160C
TAKAOKA CORE
MR MI 600 150C

YEARTX MVATX KVTX
YEAROLTC CONTRACT

1967 120/160/200 MVA  230/72.6/11
1987 8604

1980 120/160/200 MVA  230/115/11
1980 7913-A

1993 200 /200/60 230/72.6/11
1993 16/6-30-6074-H22(A)

1993 200/200/60 230/72.5/11
1992 46/5-30-5074-H22(A)

1990 200 230/116/22 KV
1990 16/3-30-5073-6907(BWN)

1980 28 MVA 69000/10.600 V

1980 28 MVA 69000/10.500 V

1994 300 230/121/22

45/6-30-5060 H20
1992 250 KVA 2KY-400Y/230
1991 200 230/72.5/22
45/3-30-5079-ATPOL -02(M)
1991 200 230/72.5/22
45/3-30-5079-ATPOL-02CM')
1991 200 230/72.5122

45/3-305070-8906(SB)

IMPEDANCE

1st ENERGIZED
7.86/7.05/9.60
08/04/31

11.8/16.8/16.3

10/03/31

14/08/37

24/07/37

11.7/11.5/13.2
21/06/35

24/12/38

562

23/06/35

24/02/36

24/02/36

26/00/39

VECTOR TEMP

yod  6JC

Wodl  esc

Yod  65'C

Yyod  65C
Ydo.ydl  65¢C

Dyll

Dyll

Dynl  65¢C
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DEVICE NO SUB SECTION EGAT_SN

KT1A

KT2A

KT3A

KT4A

KWIA

KW2A

KW3A

KW4A

KTIA

KT2A

KT3A

KT4A

BK

BK

BK

BK

BK

BK

BPL

BPL

BPL

BPL

2.

v0a2-a.

vioa2-B.

vnaz-a.

vioaz-a.

1 Whaz2-a

wna2-a.

1 We2-a.

Vina2-a.

092- .

7128826101

7128626102

7128823402

7128819001

7128800302

7128600604

7128823601

7128624401

TX_SN

OLTC_SN

7653301

7653302

8946787

64900043

6834666

8834868

191123294

191123295

7312504701

5261366

AV69020T2

91900005

MFGTX

MFGOLTC
ABB

MR
ABB

TAKAOKA
MR
TOSHIBA

TOSHIBA
AEG

AEG

THAI MAXWELL

THAI MAXWELL

MITSUBISHI

MITSUBISHI
TKAFO-UNION
TRAFO UNION

FUIl
MR
TOSHIBA
MR

TYPETX

TYPEOLTC
TBA 54

UCGRT 660/600 1S
TBA 64

UCGRT 650/600 IS
STRODL/BTRODL

MI 601-160B

3 X FK-M100J/C

DT 54424

DT 64424

SUB-MRF

MRFI1600P-80L/150T
MLFN6263

3-ARSD150/1521/5-1
CORE

M1 601-150B

T12000-110/C

YEARTX MVATX KVTX IMPEDANCE
YEAROLTC CONTRACT 1st ENERGIZED
1992 120/160/200 230772511  14.1/12.1/10.0
9101 26104136
1992 1201160200 230/725/11  14.1/12.1/10.0
9101 26104136
1992 120/160/200 230/69/11  15.3/13.2/104
G 06(M! 26/04/36
1964 120/160/200 230/69/11 7.76
DOIO(MS) 30/04/36
1966 05 11/0.4 594
1966 05 11/0.4 5.94
05 1/0.4
05 11/0.4
1973 120/160/200 MVA  230/69/11
A1 15/01/20
1980 120/160/200 MVA  230/116/11KY  12.3/12.6/6.86
CoOI(TU) 07/03126
1990 120/160/200 MVA  230/115/11KV 12.45/11 55/15.46
6613(1-21 11/04/34
1990 120/160/200 MVA  230/69/22KV  9.67/9.35/9.04
ATP-01&02(M) 21104134

YyO.dl

Yy0.dl

Yyo i

Yy0.dl

D/5

D/5

Dy.nl

Dy.nl

YyOdl

YyOdl

YyOdl

YyOdl
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60'C

60'C

65'C

65'C

56'C

5 ¢

55'C

56'C

65'C
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DEVICE NO SuUB

KT6A

KT6A

KWIA

KW2A

KTIA

KT2A

KT3A

KT4A

KWIA

KW2A

KT1A-A

KT1A-B

BPL

BPL

BPL

BPL

LPR

LPR

LPR

LPR

LPR

LPR

NCO

NCO

1IIUIN tuAT_sSN

2-l.

2-4.

7128826401

7128824501

7141101301

7141102001

7128800301

7126801001

7126624301

7126800501

7141101401

7141112001

7129800301

7129800302

TX_SN MFGTX
OLTC_SN MFGOLTC
95401 JEUMONT-SCHNEIDER
MR
8946849 TAKAOKA
MR
23145 SIRIWIWAT
24219 SIRIWTWAT
7412507701 MITSUBISHI
MITSUBISHI
5251401 TRAFO-UNION
TRAFO UNION
91900007 TOSHIBA
MR
AE69038T1 FUll
MR
23144 SIRIWIWAT
3B32968 SIRIWTWAT
94421 JEUMONT-SCHNEIDER
MR
94428 JEUMONT-SCHNEIDER

MR

TYPETX

TYPEOLTC

MI 1200

MT 601-150B

SUB-MRF
MRFI1600P-80L/160T

MLFN6253
3-ARSD110/2400/B-1

T12000-110/C

3 X DSFL

38TF

T11001-220/C-10193

TT1001-220/C-10193

VECTOR TEMP

YEARTX MVATX KVTX IMPEDANCE
YEAROLTC CONTRACT 1st ENERGIZED
1993 120/160/200 230/115/11  13.49/11.40/11.08 Yyodl 66
45/5-30-6076-H22(n 280139
1989 120/160/200 23072511 15.2/13.0/10.0
1969 GOo(M) 5/05/38
19 260 KVA 11KV/416V
AOI2(31 15/01/20
19 500 KVA L1KV/416V
A012(3) 15/01/20
1972 120/160/200 MVA  230/69/11KV  9.27/8.43/6.13
AL 13/03/19
1980 120/160/200 MVA  230/69/11KV  9.37/10.01/6.41
cool (1 16/10/25
1991 120/160/200 MVA  230/69/22KV 14.36/13.27/12.24
ATPO1&02(M) 11/12/34
1979 120/160/200 230/69/11
BOOLT 07/11/36
1972 150 KVA 11K V/416V
A-012(2) 17/03/19
1960 150 KVA 11KV/416V
C-109(2) 18/10/26
1990 120/160/200 MVA  525/242122KV 14.09/47.22/40.17
EHV'S3-T(J)(IA-n 07/10/33
1990 120/160/200 MVA  525/242/22KV 14.12/47.33/40.27

EHVS3-T(J)(IA-n

07/10/33

yyodl  65C
Yvodl  55¢C
vyod  65¢C
Yyodl  65C
Yy0,l

yyod  65C
vyod  65C

Page 5 of 6
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DEVICE NO SUB SECTION EGAT_SN

KTIA-C  NCO
KT2A-A NCO
KT2A-B NCO
KT2A-C NCO
KT4A NCO
KT6A NCO
KWIA  NCO
KW1B NCO
KW2A NCO

«2- .

7129800305

7129800401

7129800402

7129800403

7126825201

7126826201

71411

71411

7142120501

TX_SN

OLTC_SN

94429

94440

94441

94442

91900022

95395
168907

191123296

MFGTX

MFGOLTC
JEUMONT- SCHNEIDER
MR
JEUMONT-SCHNEIDER
MR
JEUMONT-SCHNEIDER

MR
JEUMONT-SCHNEIDER

MR
TOSHIBA

MR
JEUMONT-SCHNEIDER

MR
SIRIWIWAT

SIRIWTWAT

MAI-MAXELL

TYPETX

TYPEOLTC

T11001-220/C-10193

T11001-220/C-10193

T11001-220/C-10193

Til001-220/C-10193

M1600-110/C-12211W

3XMI601

YEARTX

YEAROLTC

1990 120/160/200 MVA

MVATX

CONTRACT

EHVS3-T(J)(1A-1)

KVTX

IMPEDANCE

1st ENERGIZED

525/242/22KV 14.09/47.33/40.37

07/10/33

1990 120/160/200 MVA  025/242/22KV 14.09/47.17/40.24

1990 120/160/200 MVA
1990 120/160/200 MVA
1991 120/160/200 MVA

45/2-30-6001 -8813(9001)
120/160/200

1990
1993

1993

19--

19--

19--

500 KVA

500 KVa

600 KVA

EHVS3-T(J)(ADD)

EHVS3-T(J)(ADD)

EHVS3-T(J)(ADD)

45/5-30-5076-H22())

K-MB1

K-MB1

EHVS3

2301121122

24KV/400V

24K V400V

24KV/400\

05/11/34

625/242122KV' 14.13/47.39/40.41

06/11/34

625/242/22KV 14.12/47146/40.46

05/11/34

230/115/22 KV 12.38/12.20/12.91

30/04/35

12.7/12.09/13.66

07/07/127

07107127

07/10/33

VECTOR TEMP

yyodl  6SC
yyod  65C
Yy0dl  65C
vyod  65C
vyodl  65/80C
yvodl  66C



APPENDIX D
CAUSES OF ABNORMAL EVENTS



131

Table D.I Causes of Abnormal Events

Main Causes of Events Specific Description
Thunder Storm
Strong Wind and Rain
Raln?/,
Adverse Weather \I7\|/gh ning Stroke
ind
Heavy Cloud
Fog
Fire S
Tree Fall on Transmission Line
_ Vine Growth on Structure
Adverse Environment ElreedGrovvth Under Transmission
00
Pollytion and Contamination
Foreign Object on Transmission Line
Foreign Ob{ect,m Switchyard
Power Plant Trip
Power Swing
Overload
.. Underfreguency Relay Operated
Abnormal System Condition  Undervoliage Relay Operated
Faults in EGAT System
Faults in Energy De Laos System
Faults in Malaysia’s System
CascadmgFQutage of Transmission Line
Structure Failure _
Failure of Transmission Line Equipment
Broken Conductor of Transmission Line
, , Substation Equipment Failure
Defective Equipment  Protection EqmFm_ent Malfunction
Equipment Explosion
Equipment Malfunction
Insulator Flashover
Lack of Transmission Line Clearance
Human Error from EGAT Personnel
Human Deed
Human Element Construction Division ,
[H)uman Error from Transmission System Maintenance
jvision
Human Error from Substation Maintenance Division
_ _ Animals with Wings
Animal Topic Snakes and LizardS
Vermins or Other Animals



Main Causes of Events

Customer Distribution Fault

Maintenance and System
Improvement

Unclassified
Deferrable Outage

132

... Specific Description

MEA Distribution Fault
PEA Distribution Fault
Direct Customer Distribution Fault
Faults Happened for MEA Operating purposes
Faults Happened for PEA Operating purposes
Faults Happened for Direct Customer Operating

urposes =~ . .

ransmjssion Line Equipment Maintenance
Substation Equipment Maintenance
Purposes for Works in Substation
Change Transformer Tap
New Equipment Installation
Switching Purpose ,
De-energising Due to Lack of Generation
Operation on Srstem Improvement
Equipment Testing _
Unclassified Causes Happened during Normal
Weather
Temporary Fault ,
Mainly Related to Generation System
Mainly Related to Transmission” System



APPENDIX E
FAULT EVENTS IN CENTRAL REGION



RITI. TRIP 96/01/01 - 97/06/22

%UE/E%E h%a L% \ RELATIEECLOSIHG ~ CAUSE OF FAULT

YYKKOD  OUTAGE HAE  TIKE  DORGEKR) WU | KHHRS SWITCHIHG HO. SELAI TYPE PEEFORHARCE MWEATHER FABLT DETALL SEKAEK

360117 3PLENA 2053 0m3 2700 0008 3693 3PM30332,32289212,200)  SELFILTC-Pil sue/- NEA JHSBLATOR EXPLODED SUPPORT (F
[CLEAR BT 09224 JPHASE OF KEA

360117 PLKTEA 5 300l 300 <l 000 BMBOI22 132891121321 GIC 3¢ sue/- KEA IHSOLAIOR EPLODED S3PPORT (F
ICLEAR BPT 69224 JPHASE OF KEA

350120 HR-ToA 102 30056 0.00 000 .13(8072,59612! 0CG B/ suef- KEA 1A KEA COHDRCIOR DAGE AT
ICLEAR TAIE OFF STRUCTURE

96/0120  3K-KT2A 35302 0.00 000 31130069 59212.692220  TI. LOCI QT suel- /TCHLIEREH

36I3LI2L 3RETOA. 00T 0.00 000 31(000695322.692221  SILFILICAR) suel- ISSBLATOR FLASH OVER ~ PRESSURE RELIEF DEVICE CABLE
I CLEAR 0SAT" GROOHD AT JBHCTIOR B

3001127 SALITSA 00:07 0020 1980 0020 663 BAL(T0012,212) TI. DIFF ABC sue/- HHIKALS (EAD BRD AT BHDER BIR.
ICLEAR SAL 212

36102005 SAZITA 193300213 3300 309 114D 3A2(70062 22121 TI- 0FF.3.C suel- M%S DEAD BIRD Al o5, 3212215

9602011 3HZ-KTIA 1350 U 0.00 030 332(30132,232432932,  TI. OIFF ¢ suel- OTHER CABLE QZ3C »¢ LOOSE

1013121 ICLEAR

96(01/02  3P2KTHA 03:53 00033 0.00- 300~ gp2130112.301921 sue/- HBKAH ERROR  LEGA 15K, DEPT. MOVE COHTROL BOARD
[SAIS AT 392 30112

36103122 RLEILA 135900083 0.00 300 332(700422.2212! TI. OIFF. ¢ sue/- PEA SREAIER FEEDERII OF PEA
ICLEAR EIPLODED

96/03/23  ATLKTIA 04:16 30034 300 000 412(800212800222,700320  TI.DIPF Bt sue/- }IGHTHIHG LIGHTHIHG ARRESTER 5 AT HS.
SAR EIPLODED

3610223 AT2KTIA 0450 03022 0.30 303 412(800212, 60022270032 TIDIFF ¢ SBC- LIGHTHIHG LIGHTHIHG ARRESTER 4B AT HS.
IRAIH EIPLODED

30/04/14 TLL-T6A 0947 001 2060 3081 1016 111(70012,20121 Tl OIFF A SBC- P'%/\\IH FABLT 15 PEA

S0/0423  2TLKT2A 19350014 0.00 300 3FKT012] SBC- /ECOLBElﬁP\}F({EHT FAILURE LOCI 0BT RELAY BAD COHTACT



_'-5-—1

TYKHIDD

QUTAGE. SHIE
EILETA
FBGKTIA
PLKTIAKTIA
BGKTIA
J3KTIA-
HAKTIA
3I3-K11A-
BGKTIA
PRB-KTIA-
KKCKTIAZA
LPEETIA-
LPBETIA
LPEXTSA

LPE-ETIA

OUTAGE
TME minim )

Ml

LOAD 0SS

HEMI

MWHRS

SWITCHIHG 10.

LPEI§022.30421
LIEI30528072)

LPEI3012,3332.5912 99221

81,1X. TRIP 96/01/01

BELAT TTPE

"X. DIFF A
IX.-DIFF
X, DIFF A
IIT- DIFF B-
TX. DIFF B
XILA-DIFF
TI. DIFF A
TX-DIFF A02.
DIFF RELAY
1. DIFF ¢
olc ¢
T2IB1) 0C ¢

SELFIPR!

91/06/22

EELATIEECLOSIIG

PEEFOEH
3UCH
3UCH
3UC-

3UCH

HEX-

L
A

ICE

CAUSE OF FAULT
[y EATHEE

EgUIPNSIT FAILURE
(LEAR

AlIHALS
LEAE:

FAULT DETAIL

LOCK OUT BELAT BAD COITAC!

PONER FUSE 18.16 OF KWIA
EXPLODED (CHARELEQI DIE)

FAULT [S-PSA- ---
(FU TRIP AID BECLOSEIGI

FAULT || PEA

(FIFTEIP AID BECLOSEIIGI
DIFFEBEITIAL EELAT COITACT
STUCK

BIBD REST AT BUSHIIG HS. 1A

SUCHHOLY EELAT 330*

GHO. 3B0KE| AID FALL CI

OKEL AID F
ISKISSION LilE
JBOKEL AID FALL CI
KISSION LIK

OHG. BROKER AID
TEAISKISSION LIN

FAULT (1 HEA

HO.

SA
CBC. F
TEAISKISSION LIKE

HG. BROKER EFALL 09

REMARK



o

OUTA |
YTHWDD  OUTAGE NAE  TIMS  DOR (IFHS) El H?%IHH

CAETIA

SCS-KI3A

LBL-XT2A-

ATZXTIA
SAZ-IIZA
RYLXTZA
LB2KT2A
BYLKTIA
PLATIA
PLKTHA
BPL-XT2A
SCS-XI3A
SCS-EI3A

CEDKTIA

19:03-

LS o
DA B3 38
B 0ne T
A00- 300 28
000 - 00
100000 .05
500031046
0
0000 3N
P00 0 2300-
000 k3
000 330
00 300
000l 3
0 L

SHITCHIZG 80.

1)

[,1X. TRIP 96/01/01 -

RELAY [77B
1. OIFP A
X, DIF? A g
11- DIFF-AE-
X, DIFF Ag
DIFF AB,C-
1. DIFF
|| DIFF-AB
X, DIFF. ABC
-
05
05
X, DIFF A
IX. DIFF A

IX. DIFF §,0

91/06/22

TELATRECL

PEEFOEKA
300
SBC/-

SBCH

S

SIEG
(B

CAUSE OF FAULT
IWEATHER

FOBPHEST FAILURE
IRAIN

AHIHALS

1(LEAR

?\HIMALS
LIGE 8|HG
CLEAR

[CLE
/IICSOLATOR FLASH OVER

HUET FALOR
AHINALS
joLouoy
ANNALS
CLEAR
e
ViA
1(LEAR
g
e
KLEA
o

CLEA

VKON
RAIN

FAOLI DETALL
POWER FOSE 2216F 1A EXPLODED
DEAD RAT Al ses 2212
DEAD BIRD Al IX. EIZA
%ﬁgﬁNloNY%RARRESTOR HS. A
RUSHING (A OF BIR. FLASH OYRR
DS. R7L 7015 ARCING
DEAD- BIRDSAT STRUCTURE Z2EY,
DEAD CAI Al METERING Z2XY
8K]RA -[HEA LOAD LOSS
}SilEA IKEA LOAD LOSS

KEA IKEA LOAD LOSS



TI

81,Ti. TRIP 96701/01 - 97/06/22

QUTAGE LOAD 10 HELATI HECLOSIRG %NAUSE OF FAOLT
[IHK/DD  QUTAGE SAE ~ TIME  B(HHIMS) HEHS  HIHES SWITCHING 30. HELAT TIPS PEHFOHMARCE EATHER FAOLT DETALL REVARK
99/03/17  3E3-HTIA 29:36 006 2-60- 005 2236 383(7022,2012) 30C- f@ﬁf\\&ﬁ
99/03/15  E3-TSA 3923303 300 000 1SI80232,80222,70332  LOCH QUT sue/- 3350075
10012! ICLEAR
5133120 3BGKTIA 0:15- 3010 2043 00/10- 340 3BG(7T352,20224 Hr DIFF A B- 3C/- ﬁHN;I\Ii/IFf\LS DEAD BIRD AT CS. 2203
56/38/22  3ALKTGA 230 04 1080 02 1040 3AL(T0T021222) 81157 Ac sac/- 3%85%3
1
06103122 SALKTTA 02:31-  00R- —20r50- W3 1371 BALIT3102,2321 Sl - suel- %%EER&S
99/38/25  DBHATIA 1905 0007 2180 339 681 L0210 TX DIFF 3 30C- %%ﬁ% DEAD BIRD AT METERING 225V
55I03128  38-5T4A- 19:03- QOR4- 27403 00/24- 10963 33480732,00722,6912.6922, 5957 ofc AEC sac/- 993 DISCOH, HOA 0333A ASC. BROKER 1378 HEA OFF|
2932) I CLEARR INGDLATQR SOPPOET §033A SAC
96/03/23  38-9T5A 16:03 00/ 00 0.03 0712,83722,4952,6942, 6%V 0/C sacl- HEA DISCOB, HEA 60334 ABC BROKEN (878 KBA OFF
Q ggég) ICLEAR INEULATOR SOPP%ET BU33A «AC | )
9/09/09  33KTIA W5 0ot 300 0.00- 25180812,30822,59412,  0IC ¢ (LSK- 30C- BROKEN CORD.  PASS T70-56T LISE 5ET 6928 1A.IB EXPLODED
50420) ram 0914C AD LIGHTNING AEEESTEE
56/39/09  3S-KT2A 105 3005 LI 300 33&%3712.80722,69512, 0C 1006 ¢ sac/- JEISES CO8D. PASS TT0 58] LIE 38T 5318 SA 3B EXPLODED
29001 . 0914C ASD LIGHTNING AEEESTEE
95/09/09  9S-574A W05 340 42803 043 1376.07  93130012,63632) X, It AC sa0/- HEA BROKEN CORD. PASS 170 921 LINE 597 9913 SA.43 EXPLODED
(LEAR 5914C AD LIGHTNING AEEESTEE
96/09/12  E3-T4A 1303 3200 033 0.00  23(83912,69623) i1, DIFF ¢ sac/- f&%ENT FAILURE ASC. AT TERMINAL CT. (L) 4
39009123 IPLTIASTA - 1323 Q242 0.3 300 3p1T082,2212) 1. DIFF sac/- ERQ |I’E‘MENT FAILURE E%ESD@[?SORBWG CAPACITOR B

U
A
NSULATOR FLASH OVER

|
311335 AlLTIA 54l 3k 30 300 ATI3082.5972) sa0/- I|RAIN

I5S%LATOE FLASH OVEE sa AT
Ty



OUTAGE SAM!
PLKTIA
LPB-KTZA
JAL-KTSAKTTA
AP-KTEA ETSA
EKC-KTLAKT2A

JAL-KTOA KTTA

- §B-KT9A-

JALKTSA

15-1T3A

HIL-KI2A

3C-KTZA

SC-KTZA

3PL-T2A

PL-KTIA

TIKE

OUTAGE
DUR(HBIKE)

KN

LOAD LOSS

!

KW-HBS

SWITCHIEG S0,

ENIT3L L)

LOR(8042.3322,5942)

JAKTOL02,2202 22321

21.1x. 18P 96/01/01 -

URARILE
T, OIFF A3
RI:
SL-T7-A10/C 33.14)
BUCKHOLTZ (KT4A)
330350170 1 0IFF
BELAT
SELF(LTC-3P )

1L OIFF A,

. OIFF B¢

. OIFF

. OIFf

97/06/22

BELATIBECLOSIEG
PEBFOBKAECE

CAOS! OF FAULT
ATHEE

ASIHALS
ICLE*!

)

PSA
[com

JfIOIPMEII FAILORE-
| CLEAR

OTHER
ICLEAR

ARIMALS
[CLEAR

UHKEQWB
| CLEAR

3CMAI ERROR :EQAIL
| CLEAR

ARIMALS
[CLEAR

ROMAS ERROR (EGAT)
[CLEAR

HOMAS ERROR (SGAT!
[CLEAR

FAOL! DETAIL
DEAD BIRD AT METERISG 22KV
FAOLL IS NEA
3AL 2232 1B EIPLODED ASD »A,

*¢ ARC. IFAULT 1S PEA ASD

FAOLI IS PEA (CAR ATTACHED
TOMER OF PEA)

ARC. DISCHARGE [T2A

LIC PRESSORE RSLAI

3SAFE ORDER LISE 11EI.

SEP. MQRIIG-
DEAD BIRO AT 3ER. 311 2222

TT. MAISTESASCE-I OVERHAOL
ETIA

TI. MAISTESASCE-| OVERHAOL
KTIA

TREE ATTACHED LISE T91A OF
MEA IKEA LOAD LOSE 160MM)
TREE ATTACHED LIS! 791A OF
KEA IKEA LOAD LOSE 150KM)

REMARE

GROOSD MIRE QP F9 HROEES]

IKEA HER.TC BRQEES)

(KEA 3KR.TC BROKER)



0UTA§E
YIMHDD  OUTAGE HAE  TIHE  DUB(HOKE) W

PLTSA 15:43
PLTA 15:4
PLKTIA 15:04-
PKTIA 05:29
PRATER 11:21-
CETA 0959
SKKIAKTIA 1851

LPSKTAA 1335
(BLKTA
BETH 10:29
3ETIA 1102
BT
DBIKTIA 152

LPS-KT2A

00115

LOAD LOSS

HRIEN

MIFHRS

81,11. TRIP 98/01/01 -
SWITCHING 80, BELAT TTPE
353%0722,80712,70332 6
%81L2|23)0512,30532,73112, 006
- BPLIBOTIL I o6
11042.2212) i1, DIFF
BPKI800912) 00932 3 LOoK 6
30(1032.212)
31T042,2012) H1 DIFF B
LP8IBQ42,3062,5962) II. DIFF
LELI7022.22001 T1. DIFF AB
%Eg%ogao%%olen,mssz . DIFF A
BIB0G3LI0620058) . DIFF ¢
33(30632) CDIFF ¢
03817022.2221) - DIFF 30
LPEIB022,3042,5332.6342)  KTZA LOcKouT

97/08/22
RRLAT/BRCLOSIRG
PERFORMANCE
sue/-
su/-
sue/-
sug/-
sue/-

HHLK-

sue/-

CAUSE OF FAULT
|WEATHER

B

I CLEARR

JEA

ICLEAR

JEA

(LEAR

ABIKALS

ICLEAR

UAKNOUN

CLEAR

HAAN EBBOB (EGAD
ICLEAR

ANIM. ALS

[CLEA

E%{ MENT FAILURE
ANIMALS

ICLEAR

HAMAN DEED (808 EGAD
CLEAR

HMAN_DEED (NOR SGAT!
I CUEAR
HAN_ DEED 30 EGAD
' CLEAR
ANIMALS
ICLEAR

H%MAN ERRQR (EGATI
(LEAR

FAULT DETAIL REMARK
TBSS ATTACHED IS T91A (F ‘KEA BKR.TC BROKEN
XEA" (KEA LOAD LOSE [SOKW)

l
0
TREE. ATTACHED LISE T91A
KEAIHEA LORD LOSE L60HW)

TREE. ATTACHED LIRE 7 1A (F
KEAIHEA- LOAD LOSS L60NAW)

DEAD 3IRD AT METERING

OF

IWORKER_SCREW PAGEL 861
OPERATE

DEAD BIRD AT DS. 3K 2214
POTHSAD C-3ABK4G ABC.

OEAD 3IRD AT 8KB. LSI 222
CONTRACTOR CUT LIRE CONTROL

CABLE CT. LIS KT3A BROKEN

CORTRACTOR CUT LIRE CORTROL
CABLE CT. LIS KT3A BROKEN

CORTRACTOR ?UT LIRE_CONTROL
CABLE CT. LIS KT3A BBOKER

DEAD BIRD AT TX. KT2A

3BC1 HUVAN £BBOB



21,TX. TBIP 96/01/01 - 97/06/22

A OUTAGE LOAD L0SS 3ELAT/BECLOSIIG  CADS! OF FAOLI
THNOD  OUTAGE KANS  TIKE DUBIRNI Kk k) NS SEITCRIG 10, BELAY TYOE ERROEKALLE IEATheD FAULT DETAIL 3EKABI
97/02/05 A724 T4k 0424 3232 420 BPBL 217 87270122 2222) 11, 3t e AIRALS FIRD KEPT STEAL 70 THE
L0y STRUCTORE BAT K74h
973317 FLITITA 3522 3053 1923 0046 512 §11/73822212) Al 1t Eguww FhIL3iE ACCT (U 18
LLER
3702123 372173 1715 303 3,00 303 372800612 I mi- UCJHQKI
[CLERR
9703026 L3141 301 3032 430 0019 135 181701222121 71 DI e ACNLHEAAHH DEAD BIRD AT RER 131 2202
|
31332 -l 1734 32002 7929 32002 24182 3137312 2212 N a- Emwh FILOBE LAY 213 1
|
97103127 THAT2H 2253 00/57 340 004 336 (70222002 7LD e ECQLUE\APRKEH FhILBE T1 FAILED
|
97103 27 7412 2350 3024 - 000 300 7017022,222 TL DFF- 4 - el EWKEN FILURE 71 HILED
fiLEAE
3704032 LEDAT 3943 3029 1100 00005 0.92 [80(7032,22001 DI sliel- Acuma DEAD BIBD AT 8K, 2222 4
[LER
97104108 B1-JT1A- 1831 3012 770 0327 347 3817032 2212 mi- u HILT P
3710413 1H-T 39:05 3012 330 003 [F18032,3012,6912 5922  §ELF[’t) mi- (e (EL (27 5918 14 B30kt
(LER (CERLOAD LOSE 134013018
370420 113414 1020 0112 34803 3114 42923 123042,33021 SELE R sugl- ucmcm
[LLEAR
370421 181734 13:23 30115 3.00 303 12[3052,3072 59525962, 0l¢ 30 sug- DVERLOAD
50624 [CLEAR
370423 h124714 1757 3203 333 303 412180212,80222.70032 1L DIFF 4 sUgl- FQUIPREIT FAILURE LIGHTING ARRESTERLL ERFLODED
ITAlE

31134023 LT 1435 3315 2143 0017 535 [1(7362 2222 10 sligl- ESU\JKEH PAIL 3 KEC. AT DS, 224
|



YTIHKIDD

OUTAGE  SAKE
SSTAAKTEA
IVEKTA
EPE-ET1B.123
BPK-KTL3.KTH
IKTIA-
B-ET2A

PALEI1A

So. of events 93

OOTAH LOAD LOSS
e OURTRRY  w SRS

07:00 00128 -

09:55 095 303 0044

I (L) gge Durgtion IHIKH)  L14/44
use of f
So. of event 0

Loss (HMHRS) 32088 o
ffault 1 Load Loss concern transaission systei aaintenance
Load Loss( 0.00

MW-HES

303

5.0

*

SWITCHIKG 50.

SLILAT,
2YKT012.20201

SPE(B00321

EPEIB00322,300332!

)

HI,IX. T8IP 56/01/01 -

BELAY TYPE

%IBOW 7%2.732.6912,52, 6fC ¢

Tl IFF
WSDIFF
EUS DIFF
TL 3IFF A3
X DIFF ABC
6lC ACIRY)

KT4A LOCKOUT SELAY

department (TSHD)

97/06/22

RELAYRECLOSIHG
PERFOEKAHCE

see/-

CAOSH CF FAULT
IHEATHER

KEA

RAIS

E({UIPMENT FAILURE
CLEAR

?BESOHH

CLOUDY

JROKES' COSDUCTOR
"ClsAS

ESUIPMENT FAILURE
[RAIS
ANIMALS

ICLEAR

OYERLOAD
[CLOUDY

HIALERROR (EGAT)
(CLEAR

FAULT DETAI
T I AENGA 100 0%
TSR 9K H)
ARC. 35,2204 ¢

COSDUCTOR 1A DISCONNECT  FROK
| CLAKP

ARC. AT POT HEAD ETIA

CAT CLIKB HER 2222 BUHSISG
HERJE SROEED

PEA TRASSFER LOAD FROK PA2

OPERATOR ERROR

JEKAHK



ELJX. TRIP 95/01/01 - 95/12/31

OUTAGE LOAD L0SS BELATIBECLOSIBG %\OSE 85 FAQLI
TTHHOD  OUTAGE KAE  TIKE  DOIBRKA) K 8BKJ — KWHSS SHITCAIIG 80, BELAT TYPE PBBFOBKAICE EATH FAOLT DETALL JEKARK
950100 EIC-ETIAETIA 1354 00/32 LA 002 075 EECTML TX. OIFFAS MXI- PEC%EAB PEA FAOLT
95/01/19 PIB-EILA LI 30 L 030 EB(T032.2202) Tl LOCEQOT SOCH IOCTFEE/F\QR LTC. PRESSURE BELIEF FAIL
0500120 3AZ-MLA 3 00H0 3950 0010 550 SA270522201 TI. OIFF ABC SOCH /?CJHE/QE%S 0S-2215 FLASH 1A B
95/01/21 PBBKTIA 1931 000 - 000 7B(103222121 T, OIFF 3 s00/- JSClEE%Ig
9900122 UC-NIIAK2A  20:45- 00128 130 0019 048 wet7011,22121 TI. OIFF B.c s00/- IOCTLHEEER FOSE 18 2211 PEA BEQIES
9900201 DBIKTIA 1920305 1523 0015 405 08817032.2212) T1. BIST AB s00/- ABIHALS 3IBDS_0B0EB 22X KEIEBIRG
ICLEAR STBOCTOBE
99002014 ATL-TEA- 00:52  00I13 250 0L 055 AlLT0I2.2001 TI0IFF AB s00/- ?C8L1E5RE8
951010 AP-ETIA 1150 o0t 000 - 300 APIB0632,7012270132)  BIEAIEB FAILURE s00/- ISW
1
99/02/24- 3C-113A 1042 00/B 1950 300 251 SCI032.22221 TI. OIFF AB.C s00/- %MES
9503005 TL3KI1A 1541009 200 0.00  T13(700712.700722) OVER LOAD s00/- /HCOFEAEBDEED (308 BOAT:
950305 TL3T3A 154100020 0.00 303 1131700512 7308321 OVER LOA! s00/- 3COLKEA>\SBDEED 150§ EGA*1
950320 E3ETIA -l 003 30M3 208 53(7022,2012) o3 s00/- OTHER PSA.FAOLT AT 30SHISG OF
ICLEAB SIATION SERVICE
99103123 3BKTIA 09:05 02138 343 0.30 33&80322.30332.59622. TL OIFF Ac s00/- ;%SO%ATOB COBIAHISANGS  [5S0LATOB_SUPPORT S8 30371 oA SGAT
a0aLd) Al FLASK OVER HOT LISE WASHING
99103129 35-IT3A 324 04T 333 333 38(33412.80422,5952) P CKROM - ). LUE 43 HSA FAOLT IKEAL

"L



HKKDD Qe W0 TOE OURRER) W B Mikss

95/ 03129
95103129
95/03/29
95/ 01/01
95/ 01/17
95/ 01121
95/ 01127
95/ 01127
35/ 01/30
35/ /01
95/ 05/03
95/ 05/10
95/ 05/17

35/ 05113

3HKIA
PKTA
PrKTAERA
FoKT:A
SHLKTA-
SHATA
KT
SHETIA
heKT7A
3o-KT1A
3he-KTeA. KT7A
3Kl
KT
ATKToA

03:25

33:51

19:03

0757
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POWER TRANSFORMER CONSIDERATION
[

Recommendation for Power Transformers

-~ O o1 &>

o

10

12

13

14

15

Connect gas cylinder with automatic regulator if transformer is to be stored
for long duration in order to maintain positive pressure.

Fill the oil in the power transformer at the earliest opportunity at site and
follow storage instruction. It must be commissioned as soon as possible.

Open the equalizing valve between transformer tank and OLTC diverter
compartment, whenever provided, at the time of filling the il in the tank and
close the same during operation.

Clean the oil conservator thoroughly before erecting.

Check the pointers of all gauges for their free movement before erection.
Inspect the painting and do retouching if necessary.

If inspection covers are opened or any gasket joint is tightened, tighten the
bolts evenly with the proper sequence to avoid uneven pressure.

Clean the Buchholz relay and check the operation of alarm and trip contacts.
Check the oil level in oil cup and ensure that the air passages are free in the
breather, If oil is less, make up the oil level.

Check the oil in transformer and OLTC for dielectric strength and moisture
content, and take suitable action for restoring the quality of oil.

Attend to leakage’s on the bushing immediately.

Check the diaphragm of the relief vent. If cracked or broken, replace it
Remove the air from vent plug of the diverter switch before energizing the
power transformer.

Check the gear box oil level in the tapchanger. If less, top up with specified
oil,

Check the OTI and WTI pockets and replenish the oil, if required.
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Check the oil level in the diverter switch and if found less, top up with fresh
oil.

Examine the diverter and selector contacts of tapchanger and if found bumnt or
worn out, replace the same.

Check and thoroughly investigate the transformer whenever any alarm or
protection is operated.

Examine the bushings for dirt deposits and cats and clean them periodically.
Check the protection circuits periodically.

Check all hearings and operating mechanism of the tapchanger and lubricate
them as per schedule.

Keep the valve connected hetween conservator of the tapchanger and its
diverter compartment open, during transformer operation.

Check the silicagel charge. If it is found pink, regenerate or replace it with
blue silicagel charge.

Exception for Power Transformer

Do not use low capacity lifting jacks on transformer for jacking.

Do not allow winding temperature and oil temperature to exceed 75 Cdurlng
dryout of transformer, and filter machine temperature beyond 8 T

Do not re-energize the transformer, unless the Buchholz gas is analyzed.

Do not re-energize the transformer without conducting all precommissioning
checks.

Do not energize the transformer, unless the off-circuit tap switch handle is in
locked position.

Do not leave off-circuit tap switch handle unlocked.

Do not leave tertiary terminals unprotected outside the tank. The
manufacturer’s recommendation should be referred in this regard.

Do not leave marshaling box doors open. They must be locked.

Do not leave any connection loose.
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Do not meddle with the protection circuits.

Do not leave maximum temperature indicating pointer behind the other
pointer in oil temperature and winding temperature.

Do not change the settings of winding temperature and oil temperature alarm
and trip frequently. The setting should be done as per the site conditions.

Do not allow oil level in the bushings to fall; they must immediately be
topped up.

Do not allow conservator oil level to fall below one-fourth level.

Do not parallel transformers which do not fulfill the required condition.

Do not switch offthe heater in marshaling box except in summer.

Do not leave secondary terminals on an unloaded current transformer open.

Do not allow water pressure more than oil pressure in differential pressure
gauge in OFWF cooled transformer.

Do not switch on water pump unless oil pump is switched on.

Do not leave ladder unlocked, when the transformer is energized.

Do not allow unauthorized entry near the transformer.

Do not overload the transformer other than the specified limits mentioned in
national/intemational standards.

Do not allow inferior oil to continue in transformer.

Do not handle the off-circuit tap switch when transformer is energized.

Recommendation for Power Transformer Bushing

1
2

Check the packing externally for possible transit damage before unpacking.
Do unpacking with care to avoid any direct blow on bushing or porcelain
insulator.

Store the bushing in a shed or covered with tarpaulin to protect is from
moisture and rains. If removed from the crate, keep it indoors with lower end
protective intact.
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Handle the bushing with manila rope slings without any undue force on
porcelain insulator.

Clean the porcelain insulator thoroughly.

Remove the wax tape protection on the oil end of the bushing ( at the time of
erection ) and clean the surface with hot transformer oil.

Check the oil level and IR value of the bushing in vertical position only,
taking care that the bushing is cleaned and no rope or sling etc., is touching
the terminal and ground.

Check the breakdown value ( BDV ) of il taken from drain plug or siphoning
from the bottom-most portion of bushing. This should not be less than the
recommended value.

Check the IR value and tan 8 value ( if possible ) with bushing in position on
transformer with jumper connection removed. Record these readings for
reference and guidance for future measurement.

Check BDV of ail and IR value of each bushing periodically during
maintenance shut down. These values should be comparable with the values
recorded at the time of commissioning.

Ensure to allow the air to escape from central tube to the atmosphere while
filling the transformer tank.

Maintain the log book records of periodical checks up to date.

Exception for Power Transformer Bushing

1

Do not unpack the bushing from the crate unless required to be mounted on
the transformer.

Do not remove the waxed tape protection/metal protective hood from the il
end portion unless bushing is required for use.

Do not store the bushing outdoors without any protective covering.

Do not measure the IR value and tan 8 and without thoroughly cleaning the
porcelain and oil end portion.



contaminates the oil.

Do not store the bushing without oil in porcelain.
Do not keep the top cap cover open for any longer time than required as it

damage the cemented joints on porcelain.

Power Transformer Maintenance
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Do not tighten the nuts and bolts in excess to stop any leakage, this could

From the consideration described previously, power Transformers
normally needs to be checked and maintained occasionally following work
procedure, check sheet, and maintenance schedule for periodical maintenance,
commissioning, evaluation, and after faults and abnormal events happened following
on standard of work for power transformer as shown in table F. 1as follows :

Table F.I List of Standard of Work for Power Transformer Maintenance in EGAT

STD-1-001 Rev. No. Qct/91

STD-1-002 Rev No Mar/86
STD-1-003 Rev. No. Apr/86
STD-1-004 Rev. No. Apr/86
STD-1-005 Rev. No. June/86
STD-1-006 Rev. No. June/86
STD-1-007 Rev. No June/86

STD-1-008 Rev. No. June/86
STD-1-009 Rev. No. June/86
STD-1-010 Rev. No. June/86
STD-1-011 Rev No June/86
STD-1-012 Rev. No. Oct/87
STD-1-013 Rev. No. Qct/86
STD-1-014 Rev No. Dec/86
STD-1-015 Rev. No. Oct/87
STD-1-016 Rev No Dec/86
STD-1-017 Rev No. Dec/86

a
a

andard of Work for On Load
andard of Work for On Loag
andard of Work for On Loag
andard of Work for On Load
andard of Work for On Loag
andard of Work for On Load

andard of Work for On Load
andard of Work for On Loa
andard of Work for On Loa
andard of Work for On Loag
andard of Work for On Load
andard of Work for On Load
andard of Work for On Load

andard of Work for On Loao

(pl0pldpldpldplipldpliplpldpldpldplipldplipldpldpldp]

f
f
f
f
f
f
%
%andard of Work for On Loa
f
f
f
f
f
f
f
f

Ta
Ta
Ta
Ta
Ta
Ta
Ta
Ta

d Ta

Ta
Ta
Ta
Ta
Ta
i

andard of Work for On Load Ta
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C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

ndard of Work for Transformer Maintenance
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The timing of inspection period can be described as follows :

- Daily Checking : Checking on power transformer will be done by operators
on the 09:00am, 11:00am, 02:00pm, 04:00pm, 06:00pm, 07:00pm, 08:00pm, and
09:00pm of each day.

The values of ambient temperature, oil temperature, winding
temperature will be recorded and compared to load current of the power transformer
which can identify the abnormal temperature from the difference between the daily
data and historical data.

The oil level values of main tank and On Load Tap Changer will be
recorded on 04:00pm for indicating the needs of oil and rates of change of oil level.
The number of operation counters of On Load Tap Changer, hot line oil filter, and
surge arrester and its leak current will also be recorded at this time to acknowledge
their operation.

The leak current is another important data which can indicate the
hazard events which can malfunction the operation of power transformers.

- Every 6 Months Checking : The additional activities which need to he done
together with hasic maintenance are the checking on leaking, rust, abnormal sound,
smell, color, light, and vibration of power transformer, including the foundation and
positions of ground connector, animal prevention net, condition of bushings and their
oil level, dehydrating breather, temperature and current of power transformer.

The operating functions of On Load Tap Changer and its position
indicator are needed to be tested and checked. Cooling system and oil pressure of
hotline oil filter are also needed to be tested and cleaned.
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- Annual Checking : The annual checking is the additional activities of 6
months checking. Oil of main tank are needed to be tested for conductivity of
insulation condition and checked for the accumulating danger gases. Ol gauge, oil
temperature gauge, and winding temperature equipment are also needed to be
checked.

- Every 6 Years Checking : The 6-year checking is the additional activity of
the annual checking which is electrical testing on power transformer that needs to be
de-energised from the system,

Fixed-time preventive maintenance schedule of the  power
transformers can be described as shown in table F.2 as follows ;

Table F.2 Fixed-Time Preventive Maintenance of Power Transformers

Topics Period of Checking
Power Transformer
- Perjodic checkln? by maintenance department on the 6th, 12th, 36th, 72nd month
- Main tank oil testing once a year
- Check oil and winding temperature once a year
- DGA checking for rated power ver 100 MVA every 6 months
- DGA checking for rated power less than 100 MVA orice a year
- QLTC ol testing once 4 year
-OLTC overhaulln and self protection checking every 5 years or 90,000 Operatlons
by maintenance agepartment (Following typical instruction manual)
?/ectrlca | checking every 6 years
Protective Relay Every week

The consideration for determining the improvement of substation
equipment for EGAT is .
- Equipment evaluation results cannot be accepted.
- Repairing costs for renovating equipment into complete condition
take too high expenses.
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, - Spare equipment is difficult to find or rarel}/ to be provided that
{mgh% affeclt_the power system usage and customer demands Trom taking too much
ime for waiting.

gThe risk of equipment from uses in inappropriate environment or

. - The establishment of new technology equipment and principles that
can substitute consuming equipment, and be able to improve system efficiency.

system.
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