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APPENDIX A
KNOWLEDGE REPRESENTATION



Winding Temp 
Alarm Stage 1

Winding Temp 
Alarm Stage 2

Minor
Trouble

Major KTxA Lockout
Trouble Operated

Annunciator

KTkA
RelayLockout

Operated
KTxA Diff. 

Relay Operates
KTxA High Sideoc
Relay Operated

KTJtA Low Side 
OC/OCG 

Relay Operated
KTxA Tertiary

OCGRelayOpeiated
87K51-51G 

Converter Fail
87K51-51G 

OC. Supply Fail

Protective Relay Operated

Tx.
Press.
Relief
Dev.
Tnp

Div.Sw.
Press.
Relief
Trip

Fault
Buchholtz Press

Trip Relay
Tnp

œRelay or 
Oil Flow Relay Trip

Self Protective Relay Trip

Oil
temp

Buchholtz
Alarm

AC.
Supply
Failure

DC.
Supply
Failure

AC.
Control
Failure

FAN FAN
Therm Therm
Relay Relay
Stg.l Stg.2

Fan
Bkr.
Stg.l

Fan
Bkr
Stg.2

DC.
T n p

Circuit
Failure

Major trouble

Tx.
Oil

Level

Div.รพ.
Oil

Level

Rubber
Bag

Rupture

AC.
Regulating

Failure

DC
Control
Failure

LTC 
Dvercurren 
During Tap 

Change

Tap
Change
Delay

LTC.
Tap Drive
D iff Motor

Bkr

Minor Trouble



Buchhlotz Tnp
F i r s t  A c t i o n

Trip circuit may have 
problems from :
- DC ground
- Terminal short circuit
- Float sink
• Check buchholtz relay
- Check trip circuit



Differential Relay Operated



Fault Pressure Relay Trip or Sudden Pressure Trip

p



Power Transformer Pressure Relief Trip



NO

Load Tap Changer Relay Trip

LTC Pressure Relay Trip

! __ __
C h e c k  b y  f l o w c h a r t  

o f  t h e i r  o w n  c a s e

YES

First Action

Action 
Pro tile tit 
Comment



Div. รพ. Pressure ReliefTnp

First Action

Action
Problem
Comment

©



KTxA HV OCG Relay Operated
First Actio:

oo



KTxA LV OC/ÜCG Relay Operated 

Fint Action

Maintenance Maintenance
oc relay malfunction OC relay malfunction

Check relay Check relay



KTxA Tertiary OCG Relay Operated
First Action

Action
Problem
Comment

p00



NO

Buàhholte Alarm

YES

Maintenance

Improper oil refill

- C h e c k  D G A

- C h e c k  v a l v e  b e t w e e n  

M a i n  t a n k  -  c o n s e r v a t o r

First Action

Action
Problem
Comment

YES

Maintenance Maintenance

Alarm circuit Float sink

- Check wiring 1 terminal box - Disconnect alarm, and micro switch circuit cable





Winding Temperature Alarm Stage 1



NO

___ ï ___
Maintenance

Alarm circuit
- Power transformer normal
- Check alarm circuit
-  I f  i n d i c a t o r  s h o w s  r i g h t  

v a l u e  t h e n  a l s o  c h e c k  
a l a r m  1

Winding Temp. Alarm stage 2

Winding Temperature Alarm Stage 2

First Action

Action
Problem
Comment

YES

______ *______
Maintenance

Winding temperature 
exceeds second stage

Follow alarm 1 procedure 
and operate load 
reduction plan following 
control centre procedures
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Transformer Pau* E:pen System.-

I B ||||i::;||||||; |^ ^ ^ y
11

I Fault sudden Relay ไ rip O f  Sudden Pressure Trip 
I Transformer Pressure Relief Trip 
1 LTC Pressure Relay Trip ! Div รพ Pressure Reliel I KTxAHV oc Relay Operated 

KTxA.LV OC/OCG Relay Operated 
I KTxA Tertiary OCG Relay Opeiated
I Buchholtz Alarm 
I Oil Temperature Alarm

;a Winding Temperature Alai m stage 1 
^Winding Temperature Alarm Stage 2 
a DC Trip Circuit Failure 

DC Supply Failure /  DC Control Failure 
a Fan Breaker Stage 1.2 

AC Control Failure 
Fan Thermal Relay Stage 1,2 

a AC Supply Failure___________

;

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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ฒ ฒ !ฒ เ

Maintenance bji DGA checking

ฒ In te rn a l power bandormer fault

L'«m»C«j|aïéckDGA

ะ;:;:X ะ ;:;:;:;:; ::ะ ร :;:;:::;

tmererm̂  p*{dÿ OfjKraÊd

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

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

Ctâerentjfàft Rçiay operated

A A m t  i t m q u m i m )

But if there is no trip during energising, the next question from expert 
system will be appeared for additional information.
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If there 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.
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If power transformer condition is normal after re-energising, the 
equipment damaged from fault in differential zone is needed to be repaired 
permanently.

But if the power transformer was still tripped again, the gas in 
Buchholtz relay is needed to be checked.
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If there is any 
will appear respectively after

gas accumulated in Buchholtz relay, 
answering by clicking ‘yes’ button.

the summary screen

But if there 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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If the power transformer was still tripped again, the gas in Buchholtz
relay is needed to be checked.

If there is any gas accumulated in Buchholtz relay, the summary screen 
will appear respectively after answering by clicking ‘yes’ button.
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But if there 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.



A PP E N D IX  c
POW ER TRANSFORMERS IN CENTRAL REGION



J 3-Nov-96
D E V IC E  NO S U B  SE C TIO N EG A T_S N TX_S N

O LTC _S N

M FG TX

M FG O LTC

T Y PE TX

T Y P E O LT C

Y E A R T X  M V A T X  K V TX  

Y E A R O LT C  C O N T R A C T

IM P E D A N C E  

1 s t EN E R G IZE D

V E C T O R  T E M P

KT2A BN ห ถ ล ไ-ส 7128827901 103826 ABB CORE 2 0 0 /2 0 0 /6 0  230/72.6/11 YNdl 60๙75
ABB UCGRT 650/600 IS 4 5 /7 -3 0 5 0 1 7-h32 0 6 /1 0 /3 8

KT3A BN ห ถ ล !-ส . 7128827902 103827 ABB CORE 2 0 0 /2 0 0 /5 0  230/72.6/11 YNdl 60/75
ABB UCGRT 650/600 IS 4 5 /7 -3 0 -5 0 1 7-H32 1 5 /10 /38

KT4A BN VIถสไ-ส. 7128700201 SALV1GIANO 230/115/22 r —

1 6 /07 /38
KT6A BN ห ถ ล ไ-ส . 7128700303 566273 MITSUBISHI SUB MRD 1970 66.66 230/115/22

MITSUBISHI MRDI 400-11 OR 1 6 /07 /38
KT7A BN ห ถ ล !-ส . AG69095T121 FUJI CORE 1983 200 230/69/11

MR 3ARSD2302/S621 4 6 /6 -3 0 -0 1 5 6 -E 0 0 K K ) 2 9 /05 /28
KT6A BN « ถ ล ! -ส . 7126826601 AG69095T221 FUJI CORE 1964 1 2 0 /160 /200  MVA 230/69/11K V 13.25/11.72/15 .86 YyOdl 65'C

TRAFO - UNI ON 3*ARSD2302/621 EOOl(K) 22/12 /34
KW1A BN ห ถ ส ไ-ส . 7141101202 40391001 MITSUBISHI RAT 1969 500 KVA 11KV/416V 3.2

465-B 21/11 /34
KW2A BN ห ถ ส ไ-ส . 7141101201 40391002 MITSUBISHI RAT 1969 500 KVA 11KV/416V 3.3

465-B 2 1 /11 /07
KT2A NB ห ถลไ-ส . 7128822401 AX69026T3 FUJI CORE 1986 120/160 /200  MVA 2 3 0 /7 2 .5 /1 1KV 7.90/7 .05/9 .52 YvOdl 65'C

TRAFO UNION 3* ARSD2 302 /621S-6 F001(Fin 0 1 /0 2 /3 0
KT3A NE ห ถ ล ไ-ส . 7126825001 9047068 TAKAOKA CORE 1990 200 230/72.5/11

Ml 601 150B 4 6 /3 - 30-5070-8908(SB ) 11/02 /39
KT6A NB ห ถ ลไ-ส . 7128823101 8946782 TAKA OKA STRODL/BTRODL 1989 200 MVTA 230/72.5/11 K\ 14.1 YyOdl 65/80 'C

184740 MR 3XMI60I 1989 45/2-30-5007-EG A T -G 06(M l 0 7 /0 3 /3 6
KW1A NE ห ถ ล ไ-ส . 7141112501 3B34707 SIRIWIWAT 40TF 1960 160 KVA 11KV/416V 3.68 Dyl 1

1 9 /12 /23
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D EV IC E  NO S U B  SE C TIO N EG AT_SN TX_S N

O LTC _S N

M FG TX

M FG O LTC

T Y P E TX

T Y P E O LT C

Y E A R T X  M V A T X  K V TX  

Y E A R O LT C  C O N T R A C T

IM P E D A N C E  

1 s t E N E R G IZE D

VE C TO R  TEM P

KW2A NB หถลใ-ล. 71411 3834706 SIRIWTWAT 40TF 1980 160 KVa 11KV/416V 3.86 D vll

2 7 /0 1 /2 4

KW3A NB หถลใ-ล. 71411 23273 SIRIWIWAT 32TF 1972 250 KVA 11KV/400V 3.5 D yll
2 0 /0 4 /2 6

KW4A NB หถลใ-ส. 71411 3B33000 SIRIWTWAT 34TF 1960 250 KVA 11KV/400V 3.71

/  / 34
KT1A RS หถลใ-ส. 7126823201 6946763 TAKAOKA STRODL/BTRODL.CL2C 1989 120/160 /200  MVA 230/72.5/11 13.0 /12 .0 /20 .2 YvOdl 6o'C

164741 MR 3XM1601 -150B 1969 G 05(M )(2-2) 2 6 /0 1 / 33
KT2A RS 'พถส]-ส. 7128823203 8946765 TAKAOKA STRODL/BTRODL. CL2C 1989 120/160 /200  MV A 230/72.5/11 13.0 /12 .0 /20 .2 YvOdl 65'C

184743 MR 3XM1601-150B 1969 G 05(M )(2-2) 1 8 /02 /39
KT3A RS หถลใ-ส. 7128611101 AG69095T131 FUJI CORE 1964 120/160 /200  M \ A 230/115/11 7 .39 /6 .76 /9 .24 YyOdl 65'C

AG69096T131 TRAFO UNION 3XARSD3252/S621 -62 1964 EOOKK) 2 0 /1 2 /3 3
KT4A RS หถลใ -ส. 7128622601 AG69006T1 FUJI CORE 1967 120/160 /200  MV A 230/72.5/11 7 .66 /7 .05 /9 .60 YvOdl 65'C

TRAFO UNION 3XARSD1021 8604 14/12/31
KT6A RS ห ถ ล !-ส . 7126824101 19100006 TOSHIBA CORE 1991 200 KVA 2 3 0 /115 /22  KV 12.02/11.85/12 .60 YyOdl 65'C

186224 A.B.C MR 3XMI600- 1990 4 5 /3 -3 0 - 5079-EGAT-ATP-01&02(M : 1 8 /0 4 /3 6
KT6A RS หถล] -ส. 7126826301 96400 .TEUMONT-SCHNEIDER 1993 200 MV A 220/115 /22

188906 MR 3XM1601 1993 4 5 /6 -3 0 -5 0 7 6 -H 2 2 (J) 4 /0 2 /3 9
KWTA RS หเาลใ-ส . 7141110001 2B4682001 OSAKA 1977 600 KVA 11KV/416V

BC1A(10) 1 3 /0 3 /2 3
KW2A RS ห ถ ล !-ส . 7141119001 3B41966 SIRIWTWAT 1983 500 KVA 11KV/416V

BC1A(10) 2 0 /0 3 /2 9
KT1A SB หถลใ-ส. 712682204 AX69026T4 FUJI CORE 1986 1 2 0 /160 /200  MV'A 230/72.5/11 7.67 / YyOdl 65'C

AX69026T4 3-ARSD2302/621S-6 1986 F001 (FU) 0 1 /0 8 /2 9
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D EV IC E NO S U B  SECTIO N EG AT_SN TX_S N

O LTC _S N

M FG TX

M FG O LTC

T Y P E TX

T Y P E O LT C

Y E A R T X  M V A T X  KV TX 

Y E A R O LT C  C O N T R A C T

IM P E D A N C E  VE C TO R  T E M P  

1 s t EN ER G IZED

KT2A SP ■M ณน-ส. 7128822701 AG69005T? FUJI CORE 1967 120 /1 6 0 /2 0 0  MV A 230/72.6/11 7 .86 /7 .05 /9 .60 YvOdl 6 J C
TRAFO UNION 3*ARSD1021 1987 8604 08/04 /31

KT3A SB หถร!-ส. 7128801101 7200157 ASEA TBA 54 1980 120 /1 6 0 /2 0 0  MV A 230/115/11 11.8 /16 .8 /16 .3 YvOdl 66 c

2271071 ASEA UCBRT 560,-1200 1980 7913-A 10/03/31
KT4A SB V tia l-ส. 7128826602 103712 ABB IV 1993 200 /2 0 0 /6 0  230/72.6/11 YvOdl 65'C

8061434 UCGRT 6600/600IS 1993 46 /6 -3 0 -6 0 7 4 -H 2 2 (A ) 1 4 /08 /37
KT5A SB ทณน-ส. 7128826601 103711 ABB IV 1993 2 0 0 /2 0 0 /6 0  230/72.5/11 YyOdl 65'C

8016433 UCGRT 650/600IS 1992 4 6 /5 -3 0 -5 0 7 4 -H22( A) 2 4 /07 /37
KT6A SB ห0«ไ-ส. 7128824901 6BK012901 DAIHEN MI 1200-150 1990 200 230/116 /22  KV 11.7/11.5/13.2 YdO.Ydl 65'C

186075 3XMI 1200 1990 46/3-30-5073-6907(B W N ) 2 1 /06 /35
KW1A SB หถลไ-ส. 71 60633-002 VOLTA-WERKE 1980 28 MV A 69000/10.600 V D yll

KW2A SB หณน-ส. 71 60633-001 VOLTA-WORKE 1980 28 MVA 69000/10.500 V D yll

KT1A SNO v inal-a . 7128900102 40803? TRAFO-UNI ON MLPN 8254 1994 300 230/121/22
TRAFO UNION 4 5 /6 -3 0 -5 0 6 0  H20 2 4 /12 /38

KW1A SNO หถล 1 -ส. 71------------- 220131361 THAI MAXWELL DT 1992 250 KVA 2KY -400Y/230 5.62 Dynl 65'C

23/06 /35
KT1A STB หถลไ-ส. 7128824001 9047125 TAKAOKA CORE 1991 200 230/72.5/22

MR MI 600 150C 45/3-30-5079-A T P01 -02(M ) 2 4 /02 /36
KT2A STB หถลไ-ส. 7128824002 9047126 TAKAOKA CORE 1991 200 230/72 .5 /22

MR MI 600 160C 4 5 /3 -3 0 -5079-ATP01-02CM') 2 4 /02 /36
KT3A STB หถ«ไ-ส. 7128825101 9047372 TAKAOKA CORE 1991 200 230/72 .5 /22

MR MI 600 150C 4 5 /3 -3 0 5 0 7 0 -8906(SB ) 26 /00 /39
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D EV IC E NO S U B SECTIO N EG A T_S N TX_SN

O LTC _S N

M FG TX

M FG O LTC

T Y P E T X

T Y P E O LT C

Y E A R T X  M V A T X  KV TX 

Y E A R O L T C  C O N T R A C T

IM P E D A N C E  V E C T O R  T EM P 

1 s t E N E R G IZE D

KT1A BK หถล2-ล. 7128826101 7653301 ABB TBA 54 1992 1 2 0 /160 /200  230/72.5/11 14.1 /12 .1 /10 .0 YyO.dl 60'C
MR UCGRT 660/600 IS 9101 2 6 /0 4 /3 6

KT2A BK ทถล2-a . 7128626102 7653302 ABB TBA 64 1992 120/160 /200  230/72.5/11 14.1 /12 .1 /10 .0 YyO.dl 60’C
UCGRT 650/600 IS 9101 2 6 /0 4 /3 6

KT3A BK v o a2 -a . 7128823402 8946787 TAKAOKA STRODL/BTRODL 1992 120/160 /200  230/69/11 15.3/13.2 /10.4 YyO,dl 65'C
MR MI 601-160B G 06(M! 2 6 /04 /36

KT4A BK vioa2-B. 7128819001 64900043 TOSHIBA 1964 1 2 0 /160 /200  230/69/11 7.76 YyO.dl 65'C
TOSHIBA 3 X FK-M100J/C DOIO(MS) 3 0 /0 4 /3 6

KW1A BK v n a2 -a . 6834666 AEG 1966 0.5 11/0.4 5.94 D /5

KW2A BK vioa2-a . 8834868 AEG 1966 0.5 11/0.4 5.94 D /5

KW3A BK ■ wna2-a. 191123294 THAI MAXWELL DT 54424 0.5 11 /0.4 Dy.nl 56'C

KW4A BK w na2-a. 191123295 THAI MAXWELL DT 64424 0.5 11/0.4 Dy.nl 55 c

KT1A BPL หถล2 -ล. 7128800302 7312504701 MITSUBISHI SUB-MRF 1973 120/160/200  MV A 230/69/11 YyOdl 55'C
MITSUBISHI M RFI1600P-80L/150T A001 1 5 /01 /20

KT2A BPL ■ wna2-a. 7128600604 S261366 TKAFO- UNION MLFN6263 1980 120/160 /200  MV A 230/116/11K Y 12.3/12.6 /6 .86 YyOdl 56'C
TRAFO UNION 3-ARSD150 /1 5 2 1 /5 -1 COOl(TU) 0 7 /03 /26

KT3A BPL Vina2-a. 7128823601 AV69020T 2 FUJI CORE 1990 120/160 /200  MVA 2 3 0 /1 15/11KV 12.45/11.55/15 .46 YyOdl 65'C
MR Ml 601-150B 6613(1-21 1 1 /04 /34

KT4A BPL ห092-ส. 7128624401 91900005 TOSHIBA 1990 1 20 /160 /200  MVA 2 3 0 /6 9 / 22KV 9.67/9 .35/9 .04 YyOdl 65 c
MR TI2000-110/C ATP-01&02(M) 21 /0 4 / 34
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D EV IC E  NO S U B  1IUIN tU A T _ S N TX_S N

O LTC _S N

M FG TX

M FG O LTC

KT6A BPL ทถร2 -ส. 7128826401 95401 JEUMONT-SCHNEIDER 

MR
KT6A BPL หถล 2 - ล. 7128824501 8946849 TAKA OKA 

MR
KW1A BPL ทถล2-fl. 7141101301 23145 SIRIWIWAT

KW2A BPL •พถล2-ส. 7141102001 24219 SIRIWTWAT

KT1A LPR ■ทถล2-a. 7128800301 7412507701 MITSUBISHI

MITSUBISHI
KT2A LPR ทถล2 -ส. 7126801001 S251401 TRAFO-UNION 

TRAFO UNION
KT3A LPR ทถส2-ล. 7126624301 91900007 TOSHIBA

MR
KT4A LPR หถล2-ล. 7126800501 AE69038T1 FUJI

MR
KW1A LPR หถส2-ส. 7141101401 23144 SIRIWIWAT

KW2A LPR ทถส2-ส. 7141112001 3B32968 SIRIWTWAT

KT1A-A NCO ทถส2-ส. 7129800301 94427 JEUMONT- SCHNEIDER 

MR
KT1A-B NCO หถล2 -ล. 7129800302 94428 JEUMONT- SCHNEIDER

MR

T YPE TX

T Y P E O LT C

Y E A R T X  M VATX K V TX  

Y E A R O LT C  C O N T R AC T

IM P E D A N C E  

1 s t ENER G IZED

V E C T O R  T E M P

1993 120/160/200 230/115/11 13.49/11.40/11 .08 YyO.dl 66'C
MI 1200 4 5 /5 -30 -6076-H 22(.n 280139

1989 120/160/200 230/72.5/11 15.2 /13 .0 /10 .0 Yy0,dl 65 C
MT 601-150B 1969 GOo(M) 5 /0 5 /3 8

19 260 KVA 11KV/416V

AOl 2(31 1 5 /01 /20
19 500 KVA 11KV/416V

A 012(3) 1 5 /0 1 /2 0
SUB-MRF 1972 120/160/200 MVA 2 3 0 /6 9 /1 1KV 9.27/8 .43/6 .13 YvOdl 55'C

MR FI 1600P-80L/160T A001 13/03 /19
MLFN6253 1980 120/160/200  MVA 2 3 0 /6 9 /1 1KV 9.37/10.01/6.41 YyOdl 65'C

3-ARSD 110/2400/B-l co o l (■ทท 16/10 /25
1991 120/160/200  MVA 230/69/22K V 14.36/13.27/12.24 YyOdl 65 C

T12000-110/C ATP01&02(M) 11/12 /34
1979 120/160/200 230/69/11 YyO,l

3 X DSF1 B001T 0 7 /1 1 /3 6
1972 150 KVA 11KV/416V

A -012(2) 17 /03 /19
38TF 1960 150 KVA 11KV/416V

C -109(2) 18 /10 /26
1990 120/160/200  MVA 525/242/22K V 14.09/47.22/40.17 YyOdl 65 C

TI1001-220/C -10193 E H \'S 3 -T (J ) ( lA -n 0 7 /10 /33
1990 120/160/200  MV A 525/242/22K V 14.12/47.33/40.27 YyOdl 65'C

TT1001-220/C -10193 E H V S 3 -T (J)(lA -n 0 7 /1 0 /3 3

Page 5 of 6
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D EV IC E  NO S U B  SE C TIO N EG AT_SN TX_SN

O LTC _S N

M FG TX

M FG O LTC

T Y P E T X

T Y P E O LT C

Y E A R T X  M VA T X  K V TX  

Y E A R O LT C  C O N T R AC T

IM P E D A N C E  

1 s t E N E R G IZE D

V E C T O R  TEM P

KT1A-C NCO หดล 2 -ส. 7129800305 94429 JEUMONT - SCHNEIDER 1990 120/160/200  MV A 525/242/22K V 14.09 /47.33/40 .37 YyOdl 6S'C
MR T I1001-220/C -10193 EHVS3-T(J)(1A -1) 0 7 /1 0 /3 3

KT2A-A NCO ■ พถล2-ล. 7129800401 94440 JEUMONT- SCHNEIDER 1990 120/160/200  MV A Ô25/242/22KV 14 .09 /47.17/40 .24 YyOdl 65C
MR T I1 001-220 /C -10193 EHVS3-T(J)(ADD) 0 5 /1 1 /3 4

KT2A-B NCO หถ« 2 -ส. 7129800402 94441 JEUMONT- SCHNEIDER 1990 120/160/200  MV A 625/242/22KV' 14.13/47.39/40 .41 YyOd 1 65C
MR T I1 0 0 1 -2 2 0 /C -10193 EHVS3-T(J)(ADD) 0 6 /1 1 /3 4

KT2A-C NCO หถล2 -ล. 7129800403 94442 JEUMONT -SCHNEIDER 1990 120/160/200  MVA 625/242/22K V  14 .12 /4 7 /4 6 /4 0 .4 6 YyOdl 65'C
MR T il001-2 2 0 /C -10193 EHVS3-T(J)(ADD) 0 5 /1 1 /3 4

KT4A NCO ทถล?-ล. 7126825201 91900022 TOSHIBA 1991 120/160/200  MV A 230/115 /22  KV 12.38/12.20/12.91 YyOdl 65/80 'C
MR M I600-110/C-12211W 1990 45 /2-30-6001 -8813(9001) 3 0 /0 4 /3 5

KT6A NCO ทถล2-ล. 7126826201 9539S JEUMONT- SCHNEIDER 1993 120/160/200 230/121/22 12.7 /12 .09 /13 .66 Yv0.dl 66'C
168907 MR 3XMI601 1993 4 5 /5 -30 -5076-H 22(J)

KW1A NCO หถล2 -ส. 71411 SIRIWIWAT 1 9 -- 500 KVA 24KV/400V

K-MB1 0 7 /0 7 /2 7
KW1B NCO หถล2 -ส. 71411 SIRIWTWAT 19- - 500 KVa 24KV/400V

K-MB1 0 7 /0 7 /2 7
KW2A NCO 'พ)ล?-ล. 7142120501 191123296 MAI-MAXELL 1 9 -- 600 KVA 24KV /400\

EHVS3 0 7 /1 0 /3 3

tovô
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Table D.l Causes of Abnormal Events

Main Causes of Events Specific Description

Adverse Weather

Thunder Storm 
Strong Wind and Rain 
Rainy
Lightning Stroke 
Wind
Heavy Cloud 
Fog

Adverse Environment

Fire
Tree Fall on Transmission Line 
Vine Growth on Structure 
Tree Growth Under Transmission 
Flood
Pollution and Contamination 
Foreign Object on Transmission Line 
Foreign Object in Switchyard

Abnormal System Condition

Power Plant Trip 
Power Swing 
Overload
Underfrequency Relay Operated 
Undervoltage Relay Operated 
Faults in EGAT System 
Faults in Energy De Laos System 
Faults in Malaysia’s System 
Cascading Outage of Transmission Line

Defective Equipment

Structure Failure
Failure of Transmission Line Equipment 
Broken Conductor of Transmission Line 
Substation Equipment Failure 
Protection Equipment Malfunction 
Equipment Explosion 
Equipment Malfunction 
Insulator Flashover 
Lack of Transmission Line Clearance

Human Element
Human Error from EGAT Personnel 
Human Deed 
Construction Division
Human Error from Transmission System Maintenance 
Division
Human Error from Substation Maintenance Division

Animal Topic
Animals with Wings 
Snakes and Lizards 
Vermins or Other Animals
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Main Causes of Events Specific Description

Customer Distribution Fault

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
purposes

Maintenance and System 
Improvement

Transmission 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 System Improvement 
Equipment Testing

Unclassified
Unclassified Causes Happened during Normal
Weather
Temporary Fault

Deferrable Outage Mainly Related to Generation System 
Mainly Related to Transmission System
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R l.T I .  TRIP 96/01/01 -  97/06/22

r

OUTAGE LOAD LOSS RELAT/EECLOSIHG CAUSE OF FAULT
YY/KK/DD OUTAGE HAKE TIKE DOR(SE/KR) KW H R /KI KH-HRS SWITCHIHG HO. 3ELAÎ TYPE PEEFORHAHCE /WEATHER FABLT DETAIL

3 6 / 0 1 /1 7 3P L -E Ï1 A 2 1 :5 3 0 0 /1 3 2 7 7 .0 0 0 0 /0 8 3 6 .9 3 3 P M 3 0 3 3 2 ,3 2 2 ,6 9 2 1 2 ,2 2 2 ! SELF 1L T C -P i1 s u e / - MEA 
/ CLEAR

2HSBLATOR EXPLODED SUPPORT OF 
3PT 6922A 3PHASE OF KEA

3 6 / 0 1 /1 7 3PL-KT6A 2 1 :5 3 3 0 /5 1 3 .0 0 - - / - - 0 .0 0 BPM 8 0 1 2 2 ,1 3 2 ,6 9 1 1 2 ,1 3 2 1 G/C 3 , c s u e / - KEA
/CLEAR

IHSOLAIOR EIPLODED S3PP0RT OF 
BPT 6922A  3PHASE OF KEA

3 5 / 0 1 /2 0 HR-ÎT6A 1 7 :0 2 3 0 /5 6 0 .0 0 0 .0 0 .1 3 (8 0 7 2 ,5 9 6 1 2 ! 0CG B/B s u e / - KEA
/CLEAR

IA KEA COHDBCÎOR DAMAGE AT 
TAIE OFF STRUCTURE

9 6 /0 1 /2 0 3K-KT2A 2 3 :5 7 3 0 /1 2 0 .0 0 0 .0 0 3 1 1 3 0 0 6 9 ,5 9 2 1 2 .6 9 2 2 2 ! T I .  LOCI GUT s u e / - THIHOKH
/CLEAR

3 6 / 3 1 /2 1 3R-ET2A. 2 1 Ù 7 04119 0 .0 0 0 .0 0 3 1 (8 0 0 6 9 ,5 3 2 1 2 .6 9 2 2 2 1 3ÎL F1L IC .-PR ) s u e / - ISSBLATOR FLASH OVER 
/ CLEAR

PRESSURE RELIEF DEVICE CABLE 
OSAI GROOHD A I JBHCTIOH BOI

3 6 /0 1 /2 7 SA 1-IT 5A 0 0 :0 7 0 0 /2 0 1 9 .9 0 0 0 /2 0 6 .6 3 5A 1(7 0 0 1 2 ,2 2 1 2 ) T I .  DIFF A ,B ,C s u e / - 4HIKALS
/ CLEAR

0EAD BIRD AT BHDER B ÏR . 
SA1 2212

3 6 / 0 2 /0 5 SA 2-IT 5A 1 9 :3 3 00 21 3 3 3 .0 0 3 0 /1 9 1 1 .4 0 3 A 2 (7 0 0 6 2 ,2 2 1 2 1 T I -  0 I F F .3 .C s u e / - AHIHALS
/CLEAR

DEAD BIRD A I o s .  3A 212215

9 6 /0 2 /1 1 3H2-KT4A 1 3 :5 2 0 1 /4 5 0 .0 0 0 .3 0 3 3 2 ( 3 0 1 3 2 ,2 3 2 ,4 3 2 ,5 3 2 ,
7013121

T I .  OIFF c s u e / - OTHER
/CLEAR

CABLE QZ5C »c LOOSE

9 6 ( 0 1 /0 2 3P2-KT5A 0 3 :5 3 0 0 /3 3 0 .0 0 - 3.QÛ-- 3 P 2 I3 0 1 1 2 .3 0 1 3 2 1 s u e / - HBKAH ERROR 1EGAI] 
/S A IS

ISK  DEPT. MOVE CQHTROL BOARD 
AT 3P2 30112

3 6 /0 3 /2 2 3R 2-E Î1A 1 3 :5 9 0 0 /5 3 0 .0 0 3 .0 0 3 3 2 ( 7 0 0 4 2 2 ,2 2 1 2 ! T I .  O IFF . c s u e / - PEA
/CLEAR

3REAIER FEEDERIl OF PEA 
EIPLODED

9 6 /0 3 /2 3 AT2-KT1A 0 4 :1 6 3 0 /3 4 3 .0 0 0 .0 0 .4 1 2 (8 0 0 2 1 2 .8 0 0 2 2 2 ,7 0 0 3 2 ! Î Î .D I P F  B .c s u e / - LIGHTHIHG 
/ SAIS

LIGHTHIHG ARRESTER IS  AT HS. 
EIPLODED

3 6 /0 2 /2 3 A T2-KÎ1A 0 4 :5 0 0 5 /2 2 0 .3 0 3 .0 3 4 1 2 ( 8 0 0 2 1 2 ,8 0 0 2 2 2 ,7 0 0 3 2 ! T I .D IF F  ร , c SB C /- LIGHTHIHG
/RAIH

LIGHTHIHG ARRESTER 4B AT HS. 
EIPLODED

3 6 /0 4 /1 4 T L 1-IT 6A 0 5 :4 7 0 0 /3 1 2 1 .6 0 3 0 /3 1 1 1 .1 6 1 1 1 (7 0 0 1 2 ,2 2 1 2 1 T I .  OIFF A S B C /- PEA
-'RAIH

FABLT IS  PEA

5 6 / 0 4 /2 3 2T1-KT2A 1 5 :3 3 0 0 /1 4 0 .0 0 3 .0 0 3 F K 7 0 1 2 ] SB C /- EQBIPKEHT FAILURE 
/CLEAR

LOCI OBT RELAY BAD COHTACT

SEKAEK

พ ุ£



81,ÎX . TRIP 96/01/01

r
ฯ b  -

f
OUTAGE LOAD LOSS

TY/KH/DD OUTAGE SAME TIME m i n i m ) M l H E/H I MW-HRS S W I T C H I H G  1 0 . BELAT TTPE

9 6 / 0 4 /2 3 E Ï1-E T 2A 1 5 :5 2 0 3 /4 0 G-.0O- — / — 0 .0 0 B T 1 I7 0 1 2 I

3 6 /0 4 /2 5 5BG-KT2A 1 5 :5 5 0 0 /4 1 1 7 .2 5 0 1 /1 4 2 1 .2 3 3B G I73 52 ! ” X. D IFF A

9 6 / 0 5 /0 5 3P1-KT1A.KT2A 1 0 :0 6 - 0 0 /1 2 1 7 .4 0 - พ / !  2 3 .4 8 3 P 1 I 7 0 8 2 ,2 2 1 2 1 - IX .-D IF F

9 5 / 0 5 /1 2 3BG-KT2A 1 6 :5 0 0 0 /1 1 1 5 .0 0 0 0 /1 1 2 .7 5 3 3 G I 7 3 5 2 ,22221 "X . DIFF A

9 6 /0 5 /-1 2 3 I3 -K T 1 A - 1 9 :0 0 -- 0 0 /0 8 - - I k S O - 0 0 / 2 t - 4 .7 3 - 3 1 3 1 7 0 3 2 ,2 2 1 2 1 IÏT - DIFF B -

9 6 / 0 5 /1 2 3H3-KT1A 1 9 :0 8 0 0 /1 3 0 .0 0 - - / - - 0 .0 0 SN 3( 7 0 3 2 .2 2 1 2  ) TX. D IFF B

9 5 / 0 5 /1 3 3I3 -K Î1 A - 1 4 :5 0 - 0 0 /0 2 2 9 . 5 0 - 0 0 / 0 3 - 1 .4 8 S 8 3 I 7 0 3 2 .22 1 2 1 X I1A -D IFF

3 6 / 0 5 /1 5 3BG-KT2A 0 7 :1 5 0 0 /1 0 1 5 .0 0 0 0 /1 0 2 .5 0 3 3 G I 7 0 5 2 ,22221 T Ï .  DIFF A

3 6 / 0 5 /1 7 PRB—KT1A— 14+ 25- 0 0 / 0 7 - 1 3 . 0 0 - 0 0 /0 7 - 1 ,5 2 - P 8 B 4 7 0 3 2 ,22121 TX-iDIFF A0 2 .

9 6 /0 5 /2 9 KKC-KT1A.2A 1 9 :1 2 0 0 /3 6 0 .7 5 3 0 /3 6 0 .4 5 E K C (7 0 1 2 .2 2 1 2 ,1 2 1 2 ) DIFF RELAY

3 6 /0 6 /0 4 L PE -E T IA - 1 3 :3 4 0 0 /3 2 2 4 0 .0 0 - 0 0 / 1 4 - 5 6 .0 0 - L P 3 I8 0 1 2 .3 0 3 2 ) T Î .  DIFF c

3 5 /0 6 /0 4 LPB-ET2A 1 3 :3 4 0 0 /4 1 1 4 0 .0 0 0 0 /1 9 4 4 .3 3 L P E I8 0 2 2 .30421 o / c  c

3 6 / 0 6 /0 4 LPE-KT3A 1 3 :3 4 0 0 /5 4 0 . 0 0 - 0 . 0 0 L ? E I 3 0 5 2 ,8 0 7 2 ) T 2 . I B Ï )  O/C c

3 6 /0 6 /0 6 LPE-ETIA 2 0 :0 7 . . 1. . 0 . 0 0 _ 1/ _ 3 . 0 0 L P E I3 0 1 2 ,3 3 3 2 .5 9 1 2 ,5 9 2 2 1 SELF!PR!

91/06/22

EELAT/EECLOSIIG  CAUSE OF FAULT
PEEFOEHAICE / » EATHEE FAULT DETAIL REMARK

3U C /- EgUIPHEIT FA1LUBE 
/ CLEAR

LOCK OUÏ BELAT BAD COITAC!

3U C /- •J5KR0WH
/E A II

3 U C /- AIIHALS
/CLEAR

POWER FUSE 1 8 . IG  OF KW1A 
EXPLODED ( CHAHELEQI DIE)

3U C /- u n i o n  
/ CLEAR

33C / - FAULT IS —PSA - - - - - -
( F U  TRIP AID BECLOSEIIGI

s u e / -
ท . .

FAULT I I  PEA
( F i l  TEIP AID BECLOSEIIGI

30C เ  EQUIPNSIT FAILURE 
/ CLEAR

DIFFEBEITIAL EELAT COITACT 
STUCK

ท : ! - AIIHALS 
/ CLEAE-

BIBD REST AT BUSHIIG HS. IA

3UC เ - บ ท พ ท -
/CLEAE

ท : เ  u n i o n
/ CLEAR

5UCHHOLY EELAT 33 0*

ท : ! - LIGBTIIRG
/E A II

GHG. 3BOKEI AID FALL C l 
ะ S A ISK ISSIO I L ilE

s u c / - LIGHÏNI3G 
/  E A II

CBG. 3BOKEI AID FALL C l 
T E A ISK ISSIO I LIKE

s u e / - L IG B T IIIG
/E A I I

OHG. BROKER AID FALL OS 
T E A ISK ISSIO I LINE

HEX /- ร «
FAULT I I  HEA



I l , IX . TRIP 96/01/01 -  91/06/22

t .T W  น

OUTAGE LOAD LOSS ÎELAT/RECLQSIEG CAUSE OF FAULT
YT/HM/DD OUTAGE NAME TIMS D O R (i! /H S ) E l HR/HH MW-HRS SHITCHI8G 8 0 . RELAY ITPB PEEFOEKAHCB /WEATHER FAOLI DETAIL

9 6 /0 6 /1 9 CA-ET1A 1 9 :0 3 - 0 1 /4 1 - 5 . 4 0 - 3 3 /4 2 - 3 .7 8 C A (7 3 3 2 ,22121 I I .  OIFP A ,E 3 0 0 / - EQBIPHEST FAILURE 
/RAIN

POWER FOSE 2216F  IA EXPLODED

9 6 /0 6 /2 0 SC S-K I3A 0 3 :5 6 0 3 /1 5 2 3 .3 0 0 0 /1 6 7 .8 1 8 0 3 ( 7 3 6 2 ,2 2 2 2 ) IX . D IF? A , a , c SB C /- AHIHAL3 
1CLEAR

DEAD RAT AI s e s  2212

3 6 /0 6 /2 5 LB1-X T2A- 1 8 :5 6 0 0 /1 3 - 1 U Û - 3 0 /1 1 - 2 .8 3 L B K 7 0 2 2 ,2 2 2 2 ! 7 1 -  D IFF-A .E - SB C /- AHIMALS 
/ CLEAR

DEAD BIRD A I IX . EI2A

9 6 /0 6 /2 9 AT2-XT1A 1 9 :5 8 0 3 /3 4 0 .0 0 - - / - - 0 .0 0 A I 2 I 8 0 2 1 2 ,8 0 8 2 2 ,7 0 0 3 2 i TX. DIFF A ,a 3 0 0 / - LIGET8IHG
/CLEAR

LIGHTNING ARRESTOR HS. SA 
FLASH OYER

3 6 / 0 6 /3 0 S A 2 -II2 A 0 1 : 1 9 - 0 0 / 0 9 - . 7 , 0 0 - 0 0 /0 9 - 1 .0 5 - 3 A 2 (7 0 0 7 2 ,2 2 2 2 ) DIFF A ,B ,C - 3 0 0 / - IISOLATOR FLASH OVER 
/ CLEAR

RUSHING (A OF B IR . FLASH OYER

9 6 /0 1 /0 4 RY1-XT2A 1 9 :2 3 0 0 /2 3 2 6 .5 0 0 0 /2 3 1 0 .1 6 RY1(7 0 1 2 ,2 2 2 2 ) T Î .  DIFF S B C /- EQUIPMENT FAILORE 
/CLEAR

DS. R71 7015  ARCING

9 6 / 0 1 /1 3 LB2-KT2A 1 9 : 0 2 - 0 0 /1 0  - 1 1 .0 0 - 0 0 /1 0 - 1 .3 1 0 8 2 ( 7 0 0 9 2 .2 2 2 2 ) - I I  D IF F -A ,B 3 0 0 / - AHIMALS
/ CLOUDY

DEAD- B IR D S.AÏ STRUCTURE 22EY.

9 6 /0 1 /1 5 8Y1-KT1A 0 1 :0 5 0 0 /1 0 2 1 .0 0 0 0 /1 0 3 .5 0 9 7 1 (7 0 3 2 .2 2 1 2 1 IX . D IF F . A ,B ,C S B C /- ANIMALS
/CLEAR

DEAD CAI AI METERING 22XY

3 6 /0 1 /2 9 3PL-XT3A 1 1 :5 5 0 0 /4 3 - 3 3 .0 0 - 3 0 /4 5 - 2 3 .0 0 - B E U 8 0 7 3 2 ,7 0 2 2 2 .7 3 2 1 2 ) QCG— SO C i- KEA- 
/ CLEAR

FAOLI I I  KRA-IHEA LOAD LOSS 
•OKI 46 K I8)

9 5 /0 1 /2 3 3PL-KT5A 1 1 :5 5 0 0 /4 4 0 .0 0 - - / - - 3 .0 0 3 P L 1 3 0 7 1 2 .3 0 7 2 2 ,7 0 3 2 2 .  
70 3 2 2 )

OCG SB C /- YEA 
1 CLEAR

FAOLI IS  HEA IKEA LOAD LOSS 
30K1 45K ISI

3 6 /0 1 /2 3 8PL-XT2A 1 1 :5 5 30 /4 6 - 0 .0 0 3 .3 0 - E P U  7 3 1 1 2 .731221 QCG S B C /- HEA
/CLEAR

FAOLI IS  KEA IKEA LOAD LOSS 
30 K I 45K IS)

9 6 /0 8 /1 1 SCS-XI3A 1 0 :5 1 0 0 /0 3 0 .0 0 3 .0 0 3 C S (73 62 ) IX . D IFF A SB C /- 38KHOIN
/CLEAR

3 6 /0 8 /1 1 SC S-EÏ3A 1 0 :5 4 3 0 /1 1 0 .0 0 - - / - - 3 .0 3 SCSI 7 3 52 ) IX . DIFF A 3 0 0 / - 31X 1011
'CLEAR

3 6 / 0 3 /1 2 CED-KT1A 1 3 :3 3 3 0 /1 1 5 .7 0 0 0 /1 1 1 .2 3 CHD(7 0 4 2 .2 2 1 2 ) IX . D IFF 8 ,0 s u e / - UNKNOWN
RAIN



8 1 ,T ï. TRIP 96701/01 -  97/06/22

7"
ฯ J  น่

OUTAGE LOAD LOSS
ÏÎ/H K /D D OUTAGE SAKE TIME ปิบB(HH/M 8) แพ HE/H3 HW-H8S SWITCHING 3 0 . HELAT T IPS

5 5 / 0 3 /1 2 3E 3-5T 1A 2 5 :3 6 0 0 /5 6 24-.6U- 0 0 /5 5 2 2 .3 6 3 8 3 ( 7 0 2 2 ,2 2 1 2 }

5 5 /0 3 /1 5 E3-5TSA 3 9 :2 3 3 0 /2 3 3 .0 0 0 .0 0 Î S I 8 0 2 3 2 ,8 0 2 2 2 ,7 0 3 3 2 .  
7 0 0 1 2 !

LOCH OUT

5 5 / 3 3 /2 0 3BG-KT2A 2 0 : 1 5 - 3 0 /1 0 2 0 .4 3 - 0 0 / 1 0 - 3 . 4 0 3BG (7 3 5 2 ,2 2 2 2 4 H r  DIFF A ,B -

5 6 / 3 8 /2 2 3A1-KT6A 3 2 :3 1 3 0 /2 4 1 9 .5 0 0 0 /3 2 1 0 .4 0 3A 1(7 0 1 0 2 12222 ) 8 7 1 5 ,7  A , a , c

9 6 /0 3 /2 2 3A t-KT7A 0 2 : 3 1 - 00/-24-- —  2 1 r5 0 — OW 35 13t 71 5 A 1 I 7 3 1 0 2 ,22321 5 1 1 -

9 5 /3 8 /2 5 DBH-KT1A 1 9 :0 5 0 0 /1 7 2 1 .5 0 3 3 /1 9 6 .8 1 3 3 11 17 03 2 ,2 21 2) TX. DIFF 3

5 5 /0 3 /2 8 38 -5 T 4A - 1 5 :0 3 - Q O /24- 2 7 4 .0 3 - 0 0 / 2 4 - 1 0 9 .6 3 3 3 4 8 0 7 3 2 ,8 0 7 2 2 ,6 9 1 2 .6 9 2 2 ,  
5 9 3 2 )

5 9 5 7  o / c  A ,E ,C

9 6 / 0 3 /2 3 38-5T 5A 1 6 :0 3 0 0 /2 4 0.0Q 0 .0 3 3 3 ( 8 0 7 1 2 ,8 3 7 2 2 ,6 9 5 2 ,6 9 4 2 ,
5 9 6 2 )

695V O/C

9 6 / 0 9 /0 9 33-KT1A 1 4 :0 5 0 0 /1 1 3 .0 0 - 0 . 0 0 - 2 S I 8 0 8 1 2 ,3 0 8 2 2 ,5 9 4 1 2 ,  
5 9 4 2 2 )

O/C  c  ( L SI-

5 6 /3 9 /0 9 3S-KT2A 1 4 :0 5 3 0 /1 5 3 .0 3 - - / - - 3 .0 0 3 3 (8 3 7 1 2 .8 0 7 2 2 ,6 9 5 1 2 ,
5 9 5 2 2 )

O/C 1 OCG c

9 5 /0 9 /0 9 9S -574A 1 4 :0 5 3 4 /2 2 4 2 8 .0 3 - 0 4 /2 3 1 3 7 6 .0 7 9 3 1 3 0 9 1 2 ,6 3 6 3 2 ) 7X . ๗I f  ? A .c

9 6 /0 9 /1 2 E3-5T4A 1 3 :0 3 3 2 /2 0 0 .3 3 0 .0 0 2 3 (8 3 9 1 2 ,6 9 6 2 3 ) Ï Î .  DIFF c

3 5 /0 9 /2 3 3 P 1-5T 1A .5 72 A 1 3 :2 3 0 2 /4 2 0 .3 D 3 .0 0 3 P 1 ! 7 0 8 2 ,2 2 1 2 ) 7 1 . DIFF

3 5 /1 3 /3 5 A Î1 -ÎT 2 A 0 5 :4 1 3 6 /5 2 3 .3 0 3 .0 0 A T I(3 0 8 2 .5 9 7 2 )

HELAT/ HECLQSIRG 
PEHFOHMAHCE

CAUSE OF FAOLT 
/WEATHER FAOLT DETAIL REMARK

3 0 C /- aRKHGWS
/CLEAR

s u e / - 33 55 07 5
/CLEAR

30C / - ANIMALS
/HAIR

DEAD BIRD AT CS. 2223

s a c / - 33 55073 
1Cu&A8

- s u e / - 3 5 5 3 0 7 3
/ CLEAR

30C / - ANIMALS 
/ CLOODT

DEAD BIRD AT METERING 225V

s a c / - 5 5 3  
/ CLEAR

DISCOH. HSA 6333A  A3C. 
INSDLATQR SOPPOET 6033A  SA,C

BROKER I37B  HEA OFFl

s a c / - HEA
/CLEAR

DISCOB. HEA 6033A ABC. 
INSULATOR SOPPOET 6033A  «A.C

BROKEN (87B  KBA OFF)

30C / - r a m BROKEN CORD. PASS T 70 -5 8T  
6914C AND LIGHTNING AEEESTEE

L I3E  5ET 691B IA .IB  EXPLODED

s a c / - ร , , 3E05E5 C 05D . PASS T70 5B Î 
6914C  A3D LIGHTNING AEEESTEE

LI3E  5BT 591B S A ,SB EXPLODED

s a c / - HEA
.CLEAR

BROKEN CORD. PASS 7 7 0  52T 
5914C A5D LIGHTNING AEEESTEE

LINE 597 59 13  S A .43  EXPLODED

s a c / - SQCIPMENT FAILURE 
/  CuiAR

ASC. AT TERMINAL CT. (L S ) 43

s a c / - EQUIPMENT FAILURE 
/RAIN

SURGE ABSORBING CAPACITOR SB 
EXPLODED

s a c / - INSULATOR FLASH OVER 
/ RAIN

I5S0LAT0E FLASH OVEE s a  AT 
7156



2 1 ,IX . TBIP 96/01/01 -  97/06/22

r J

''•«น .'!*»*!(.1*“

T T / M M / D D O U TA G E S A M ! T I K E
O U T A G E  

D U R ( H B / K E ) KM
LOAD L O S S  
ร ! / แ ร K W - H B S S W I T C H I E G  S O . m * ï  T I P !

B E L A T / B E C L O S I E G
P E B F O B K A E C E

C A O S !  OF F A U L T  
เท  A T H E E F A O L !  D E T A I L REMARE

9 6 / 1 0 / 1 9 3 P 2 - K T 3 A 1 3 : 2 0 0 0 / 1 5 3 0 . 0 0 - 3 3 / 1 5 3 . 0 0 E ? 2 ! 7 3 2 1 2 r 2 2 1 2 | T X .  O I F F  A . 3 s a c / - A S I H A L S
/ C L E * !

D EAD B I R D  AT M E T E R I S G  2 2 K V

5 5 / 1 0 / 1 9 2 . P B - K T 2 A & £ • 3  À 0 0 / 3 3 3 . 0 3 - / - - 0 . 3 0 L ? R ( 8 0 4 2 . 3 3 2 2 , 5 9 4 2 ) น .  J I F F P E E / -
ร »

F A O L I  I S  NEA

9 6 / 1 0 / 2 6 3 A 1 - K T 5 A . K T 7 A G & : 0  2 0 0 / 4 1 4 5 . 1 3 - 3 0 / 4 1 3 3 . 3 2 3 A K 7 0 1 0 2 , 2 2 2 2 , 2 2 3 2 1 5 L - T 7 - A 1 Q / C  3 3 . I A ) s a c / -
ร »

3 A 1  2 2 3 2  I B  E I P L O D E D  A S D  » A .  
* c  A R C .  1 F A U L T  I S  P E A  A S D

G R 0 0 5 D  M I R E  O P  F 9  H R O E E S i

9 6 / 1 0 / 2 9 A P - K T 4 A . E T 5 A 2 1 : 5 0 0 0 / 2 4 1 2 . 4 9 0 0 / 2 4 5 . 0 0 A P I 7 0 4 1 2 . 7 3 4 3 2 , 2 2 3 2 , 2 2 2 2 ) B U C H H O L T Z  ( K T 4 A ) 3 0 0 / - P S A
/ c o m

F A O L I  I S  P E A  ( C A R  A T T A C H E D  
TOM ER O F  P E A )

9 6 7 1 1 / 0 5 E K C - K Î 1 A , K T 2 A 0 2 : 1 0 0 0 / 2 5 - 0 , 4 0 0 4 / 2 0 - 1 . 7 3 - « C I  7 3 1 2 , 2 2 1 2 , 1 2 1 2 1 3 3 C 3 S O I T O  1  O I F F  
B E L A T

3 0 0 / - j f l O I P M E I I  F A I L O R E -  
/  C L E A R

A R C .  D I S C H A R G E  I T 2 A

9 6 / 1 1 / 1 1 3 A 1 - K T 6 A . K T 7 A 1 0 : 2 4 0 0 / 4 2 7 9 . 4 3 0 0 / 4 2 5 5 . 5 3 3 * 1 ( 7 0 1 0 2 , 2 2 2 2 , 2 2 3 2 ] S E L F ( L T C - 3 P  ) S O C / - O T H E R
/ C L E A R

L Î C  P R E S S O R E  R S L A Ï

5 6 / 1 1 / 2 2 - S B - K T 5 A - 0 1 : 2 0 - 0 0 / 1 7 0 , 0 0 - 3 - , 0 0 - 3 3 1 6 3 1 2 2 , 1 2 2 2 1 7 1 .  O I F F  A , i 3 0 0 / - A R 1 M A L 3
/ C L E A R

3 S A F E  O R D E R  L I S E  1 1 E Ï .

3 6 / 1 1 / 2 3 3 A 1 - K T 5 A 1 3 : 1 6 0 0 / 1 0 3 0 . 0 0 3 0 / 1 1 5 . 5 0 3 * 1 1 7 0 1 1 2 , 2 2 1 2 ) น .  O I F F  B .c S O C / - UHKEQWB
/ C L E A R

3 6 / 1 2 / 1 7 Î S - I T 3 A 1 2 : 2 6 - 0 0 / 0 6 - 0 . 0 0 3 . 0 0 - 3 2 1 3 0 4 3 2 , 7 3 1 1 2 , 7 0 1 2 2 1 3 0 0 / - 3 C M A I  E R R O R  : E O A I 1 
/ C L E A R

S E P .  M Q R I I I G -

9 6 / 1 2 / 2 3 H I 1 - K Ï 2 A 1 3 : 3 0 0 0 / 1 0 9 . 6 0 3 0 / 1 0 1 . 6 3 3 1 1 ( 7 0 2 2 , 2 2 2 2 ) น .  O I F F 3 0 C / - A R I M A L S
/ C L E A R

DEAD B I R O  A T  3 E R .  3 1 1  2 2 2 2

9 7 / 0 1 / 1 5 3 C - K T 2 A 1 0 : 0 9 0 0 / 1 0 2 2 . 1 0 3 0 / 1 1 4 . 3 5 3 C ( 7 3 3 2 / 2 2 1 2 ) SO C /- RO MA S  E R R O R  ( E G A T )  
/ C L E A R

T Î .  M A i S T E S A S C E - l  O V E R H A O L  
E T 1 A

9 7 / 0 1 / 1 5 S C - K T 2 A 1 1 : 0 9 3 1 / 4 3 1 2 . 5 0 0 0 / 1 7 3 . 5 4 3 0 1 7 0 3 2 / 2 2 1 2 1 น .  O I F F S O C / - HO MA S E R R O R  ( S G A T 1  
/ C L E A R

T Î .  M A I S T E S A S C E - l  O V E R H A O L  
K T 1 A

9 7 / 0 1 / 1 7 3 P L - Ï T 2 A 1 5 : 4 3 0 0 / 1 3 0 . 0 0 - - / - - 3 . 0 3 3 P U 3 0 5 1 2 , 3 3 5 3 2 . 7 3 1 1 2 .  
7 0 1 2 2 1

Û C G 3 0 0 / -
ร น !

T R E E  A T T A C H E D  L I S E  7 9 1 A  O F  
MEA I K E A  LO AD L O S E  1 6 0 M M )

! KEA H E R . T C  B R Q E E 5 )

5 7 / 0 1 / 1 7 3 P L - K T 3 A 1 5 : 4 3 3 0 / 1 5 0 . 0 0 0 . 0 0 3 P L Î 3 0 7 2 2 , 3 0 7 3 2 , 7 0 2 2 2 .  
7 0 2 3 2 !

OCG s a c / -
ร »

T R E E  A T T A C H E D  L I S !  7 9 1 A  O F  
K E A  I K E A  LOAD L O S E  1 5 0 K M )

( K E A  3 K R . T C  B R O K E R )



81,11. TRIP 98/01/01 -  97/08/22

OUTAGE LOAD LOSS RRLAT/BRCLOSIRG CAUSE OF FAULT
YT/MH/DD OUTAGE HAKE TIHE DUB(H8/KE) MW HR/HN MW-HRS SWITCHING 8 0 . BELAT ÎTPE PERFORMANCE / WEATHER FAULT DETAIL

9 7 / 0 1 /1 7 3PL-KT5A 1 5 :4 3 0 0 /1 5 0 .0 0 0 .0 0 3 P U 3 0 7 2 2 ,8 0 7 1 2 ,7 0 3 3 2 .  
’ 3 3 2 2 )

GCG s u e / - MBA
/ CLEAR

TBSS ATTACHED LISE 791A OF 
XEA (KEA LOAD LOSE ISOKW)

3 7 / 0 1 /1 7 3P L -ÎT 2A 1 5 :0 4 0 0 /1 3 0 .0 0 - - / - - 3 .0 0 3 P L I 3 0 5 1 2 ,3 0 5 3 2 ,7 3 1 1 2 ,  
7 0 1 2 2 )

OCG s u e / - XEA 
/ CLEAR

TREE ATTACHED LISE 791A OF 
KEAIHEA LOAD LOSE 160HW)

3 7 / 0 1 /1 7 3PL-KT3A 1 6 :0 4 — 0 0 /1 3 O.OO- 0 .0 0 - 3 P L I 3 0 7 3 2 ,7 0 2 2 2 ) GCG s u e / - XEA
1 CLEAR

TREE ATTACHED LIRE 791A OF 
KEAIHEA LOAD LOSS 160MW)

3 7 / 0 1 /1 3 3P-KT1A 0 5 :2 9 0 0 /2 3 1 6 .0 0 3 0 /3 3 3 .3 0 ร ? ( 7 0 4 2 .2 2 1 2 ) Ï I .  DIFF s u e / - A8IXALS
/CLEAR

DEAD 3IRD AT METERING

9 7 / 0 1 /2 1 3PK-KT5B 1 1 :2 7 - o o m 0 , 0 0 - 0 .0 0 - B P K I8 0 0 9 1 2 ) 3 0 0 9 3 2  3F- LOOK GUT s u e / - UNKNOWN
/ CLEAR

9 7 / 0 2 /0 4 3C-ET2A 0 9 :5 9 0 0 /0 1 1 1 .5 0 0 0 /0 1 0 .1 9 3 0 ( 7 0 3 2 .2 2 1 2 ) HH L/- HUMAN EBBOB (EGAD 
/CLEAR

WORKER SCREW PA8EL 861 
OPERATE

9 7 / 0 2 /0 7 SX -KI1A.KT2A 1 8 :5 1 0 0 /1 0 1 0 .0 0 - 0 0 /1 5 2 .5 0 3 X 1 7 0 4 2 ,2 2 1 2 ) H r  DIFF B s u e / - ANIMALS
/CLEAR

DEAD BIRD AT DS. 3K 2214

3 7 / 0 2 /1 2 LP8-KT4A 1 3 :2 5 0 0 /1 4 0 .0 0 0 .0 0 L P 8 I8 Q 4 2 ,3 0 6 2 ,5 9 6 2 ) Î I .  DIFF s u e / - EQUIPMENT FAILURE 
RAIN

POTHSAD C-3A8K46 ABC.

9 7 / 0 2 /1 4 ÛB1-KT2A 2 3 :4 3 0 0 /4 8 9 .0 0 - 0 0 /1 5 2 .2 5 L E 1 I 7 0 2 2 .22221 T I .  DIFF A.B s u e / - ANIMALS 
/ CLEAR

DEAD 3IRD AT 8KB. L SI 2222

9 7 / 0 2 /1 7 3B-ET3A 1 0 :2 9 0 0 /2 1 1 0 0 .3 0 3 0 /0 2 3 .3 3 3 B I 8 0 6 3 2 ,3 0 6 2 2 ,7 3 5 3 2 .  
7 0 6 3 2 .7 0 7 3 2 1

ท .  D IFF A .c s u e / - HUMAN DEED (8 0 8  EGAD 
.CLEAR

CONTRACTOR CUT LIRE CONTROL 
CABLE CT. L /S  KT3A BROKEN

3 7 / 0 2 /1 7 33-5T 3A 1 1 :0 2 0 2 /2 3 5 5 .0 0 0 1 /0 1 5 5 .9 2 3 8 1 8 0 6 3 2 .3 0 6 2 2 .7 0 5 3 2 ) ท .  D IFF c s u e / - HUMAN DEED (NOR SGAT! 
/ CuEAR

CORTRACTOR CUT LIRE CORTROL 
CABLE CT. L /S  KT3A BROKEN

3 7 /0 2 /1 7 33-KT3A 1 3 :2 5 0 0 /1 2 4 5 .0 0 3 0 /3 4 2 5 .5 0 3 3 (3 0 6 3 2 ) ท .  D IFF c s u e / - HUMAN DEED : SOS EGAD 
: CLEAR

CORTRACTOR CUT LIRE CONTROL 
CABLE CT. L /S  KT3A BBOKER

9 7 / 0 2 /1 3 DBN-KT2A 1 8 :5 2 0 0 /2 9 1 3 .0 0 3 0 /1 8 3 .3 0 0 3 8 1 7 0 2 2 .2 2 2 2 ) ท .  D IFF 3 ,0 S’J C / - ANIMALS
/CLEAR

DEAD BIRD AT TX. KT2A

9 7 / 0 2 /2 7 LPS-KT2A 1 3 :4 4 0 0 /0 3 3 .3 0 - - / - - 0 .0 3 L P E I8 0 2 2 ,3 0 4 2 .5 3 3 2 .6 3 4 2 ) KT2A LOCKOUT s u e / - HUMAN ERROR (EGATI 
/ CLEAR

3BC1 HUMAN EBBOB

REMARK

‘ KEA BKR.TC BROKENt

u>



2 1 ,TX. TBIP 96/01/01 -  97/06/22

OUTAGE LOAD LOSS 3ELAT/BECLOSIIG CADS! OF FAOLI
Î T / H M / D D O U T A G E  H A M S T I K E D U B ( B B / K J ) K K 8B / K J H W - H B S S K I T C H I I G  J O . B E L A Y  T Y P E P E B F O E K A J C E / K B A Î B B B F A U L T  D E T A I L

97 / 02/05 A 72- K T 4A 04:24 32/32 4 . 20- 33/31 2.17 872 ( 70122 . 2222 ) T I .  3 I F F  : s u e / - A Ï I H A L S  
/ C L O U D Y

E I B D  K E P T  S T E A K  70 T H E  
S T B U C T D B E  B A I  K 74A

97 / 33/17 3P 1- K T Î A . K T 2A 35:22 30/53 19.23 00/16 5.12 B ? 1 ( 7382 , 2212 ) 71 .  D I F F s u e / - E Q U I P K E J T  F A I L 3B E  
. C L E A R

A B C .  C T .  Q K 1A  18

37 / 02/23 372- X T 3A 17:15 30/ 31 - 3,00 3.03 372( 800612) 71 .  D I F F m i - U J I I Q K I
/ C L E A R

97 / 03/26 L B 1- K T 1A 35:01 30/32 4.30 00/19 1.35 181( 7012,22121 71 .  D I F F s u e / - A N I K A L 3 
/  C L E A R

D E A D  B I R D  A 7 B E R .  L B 1 2212

37/ 33/ 26- - ร น - A T I  A 17:34 32/02 79.29 32/02 241.82 313( 7312 , 2212 ) 71 .  D I F F  a . c ร บ  a - E Q O I P M E Ï T  F A I L O B E  
/ C L E A R

A E C .  A T  D S .  2213 1C

97 / 03/27 T M - K T 2A 22:53 00/57 3.40 00/24 3.36 T M ( 7022,2222  ) 71 .  D I F F  A s o c / - E Q U I P K E J T  F A I L U B E  
/ C L E A R

T I .  F A I L E D

97/ 03 / 27- 7K - K T 2A 23 : 50- 30/ 24 - -  0.00 3.00 7K I 7022,22221 T L  D I F F -  A - s o c  / - E Q U I P K E J T  F A I L U R E  
/ i L E A E

71 .  F A I L E D

37* 04/32 C B D - K T 2A 39:43 30/29 11.00 00/05 0.92 C B D ( 7032,22221 I I .  D I F F  c s u e / - A J I K A L 3
/ C L E A R

D E A D  B I B D  A 7 8K H .  2222 4C

97 / 04/08 2 B 1 -JT 1A - 18:31 30/ 12- 7.70 03/27 3 . 47- 381( 7032 , 2212 ) m i -
' L l

F A U L T  น พ  P E A

37/ 04/13 1P B - K T 1A 39:25 30/12 3 .3 0 - - / - - 0.03 L P E I 8032 , 3012 , 6912 . 5922 ! S E L F ( ? H ) m i - K E A  
:  C L E A R

K E A  L P T  591B  I A  B 30K E J  
( K E A  L O A D  L O S E  134K K / 3K I H )

37 / 04/21 L P B - K Î 4A 10:20 0 1 /1 2 348.03 31/14 429.23 น ? 2 ( 3042,33021 S E L F  i P E ) s u e / - U I E J G K 1
/ C L E A R

37 / 04/21 1P 8- K 73A 13:23 30/15 3.00 3.03 ะ . ? 2 ( 3052 , 3072 , 5952.5962  ,  
5962A )

o / c  3 .C s u e / - O V E R L O A D  
/ C L E A R

37 / 04/23 A T 2- K T 1A 17:57 32/53 3 .3 3 3.03 A I 2 I 80212 , 80222 . 70032 ) T L  D I F F  A s u e  1- E Q U I P K E J T  F A I L U R E  
/  R A I E

L I G H T J I I G  A R R E S T E R ! c  E X P L O D E D

37/ 34/23 - C - K T 2A 14:35 33/15 21.43 00/17 5.35 C C ( 7362 . 2222 ) 7Ï .  D I F F  c s u e / - E Q U I P K E J T  F A I L 3B E  
/ C L O D D Y

A B C .  A T  D S .  2224

3EKABI



H I,IX . T8IP 56/01/01 -  97/06/22

OOTAfiH LOAD LOSS RELAY/RECLOSIHG CAOSH OF FAULT
YT/HK/DD OUTAGE SAKE TIKE DUHIHR/KS) KH SE/KS MW-H8S SWITCHIKG SO. BELAY TYPE PERFOEKAHCE /HEATHER FAULT DETAIL

3 7 /0 4 /2 9 S3-ST4A.KT5A 0 7 :0 0 0 0 /2 8 3 .0 3 - - / - 3 .0 3 3 8 1 8 0 7 1 2 ,7 2 2 .7 3 2 .6 9 1 2 ,5 2 ,
2 2 , 3 2 .4 2 , 5 2 ;

GfC c s e e / - KEA
RAIS

FAULT IS  KEAIKRA LOAD LOSE 
175K K /9K IH )

9 7 /0 5 /1 3 2Y1-KT2A 0 9 :5 5 0 5 /5 5 3 .0 3 0 0 /4 4 5 .6 0 2 Y K 7 0 1 2 .22221 T Î .  ว IFF su e /- EQUIPMENT FAILURE 
'CLEAR

ARC. 3 S .2 2 2 4  1C

3 7 /0 5 /1 5 E P E -E T 1 B .ÏÏ2 3 0 5 :1 1 00 72 9 0 .0 3 0 .0 0 * 3 P E (8 0 0 3 2 2 ,83 0 3 3 2 » 3U S-D IFF s u e /- 3BESOHH
/CLOUDY

3 7 /0 5 /1 6 B PK -K T13. KT2H 0 3 :1 3 3 0 /5 5 0 .3 0 - - / - - 3 .0 0 E P E I8 0 0 3 2 2 ,3 0 0 3 3 2 ! EUS DÎFF su e /- 3ROKES COSDUCTOR 
' c  It s A3

COSDUCTOR IA DISCONNECT FROK 
I.CLAKP

3 7 /0 5 /1 6 3S3-KT1A- 1 5 : 5 2 3 2 /1 2 2 0 .3 4 - 3 2 /1 4 45-, 43 3 8 3 1 7 0 3 2 ,2 2 1 2 ) T I .  3 IF F  A ,3 ,c su e /- EQUIPMENT FAILURE 
/  RAIS

ARC. AT POT HEAD ET1A

9 7 / 0 6 /1 1 ÎB -E T 2A 0 2 :4 1 3 6 / ( 4 1 5 .5 0 3 0 /2 7 5 .9 3 0 1 7 0 5 2 , 2 2 2 2 ) ÏX .D IF F  A.B.C su e /- ANIMALS
/CLEAR

CAT CLIKB H ER.2 2 2 2 ,BUHSISG 
H ER .IE  3R0EES

9 7 / 0 6 /1 5 PA 1-E Î1A 0 6 :1 1 0 0 /3 2 2 2 .5 0 3 0 /3 2 1 2 .0 0 5 .4 1 (7 0 3 2 ,2 2 1 2 ) G/C AfCIBV) su e /- OYERLOAD
/CLOUDY

PEA TRASSFER LOAD FROK PA2

9 7 /0 6 /2 2 EPE-ET4A 0 5 :2 5 1 2 /5 7 2 2 .3 0 3 0 /3 5 1 3 .3 0 3 P E I8 0 0 8 2 2 ,3 0 0 8 3 2 ,2 2 2 2 ,  
2 2 3 2 .2 2 4 2 )

KT4A LOCKOUT 5ELAY su e /- HUMAN ERROR (EGAT) 
/CLEAR

OPERATOR ERROR

S o . o f  e v e n t s  ะ 93 T o t a l  O u ta g e  D u r a t i o n  IH I/K H ) ะ 1 1 4 /4 4  
T o t a l  L oad L o s s  (HM-HRS) ะ 3 2 9 8 .8
C a u se  o f  f a u l t  1 Load L o ss  c o n c e r n  t r a n s a i s s i o n  s y s t e i  a a i n t e n a n c e  d e p a r tm e n t  (TSHD) 

S o . o f  e v e n t  ะ 0 Load Loss(M W -HHS) ะ 0 .0 0

3EKAHK



E 1 .ÎX . TRIP 95/01/01 -  95/12/31

TT/HH/OD OUTAGE KANE TIKE
OUTAGE

DOIIBR/K A) K*
LOAD LOSS 
8B /K J KW-HSS 5H IT C 9IIG  80 . BELAT TYPE

BELAT/BECL0SI8G 
PBBF08KAICE

CAOSE QF FAOLÎ 
/WEATHER FAOLT DETAIL

9 5 / 0 1 /0 0 EIC -ET1A .ET2A 1 3 :5 4 0 0 /3 2 1 .4 0 0 0 /3 2 0 .7 5 EEC!73121 TX. O iF F .A .S M X /- PEA
CLEAB

PEA FAOLT

9 5 /0 1 /1 9 P3B -E Ï1A 1 8 :3 0 - - / - - 3 .9 0 - - / - - 0 .3 0 ? E B (7 0 3 2 .2 2 1 2 ) T I .  LOCE-OOT SO C/- OTHER
/CLEAR

LTC. PRESSURE BELIEF FAIL

9 5 /0 1 /2 0 3 A 2 -ÏÎ1 A 1 3 :3 4 00/-10 3 9 .5 0 0 0 /1 0 5 .5 0 S A 2 I7 0 5 2 ,22121 T I .  O IFF A .B .C SO C/- AJ IHALS 
/CLEAB

O S -22 15 FLASH IA .B

9 5 /0 1 /2 1 PBB-KT1A 1 5 :3 1 0 .0 0 - - / - - 0 .0 0 ? 8 B (7 0 3 2 ,2 2 1 2 1 T I .  OIFF 3 s o c / - JSK80K8
CLEAB

9 5 /0 1 /2 2 U C - I I 1 A .K 2 A 2 0 :4 5 - 0 0 /2 9 1 .3 0 0 0 /2 9 0 .4 8 u c t  7 0 1 1 ,2 2 1 2 1 T I .  OIFF B .c s o c / - OTHER
/CLEAR

FOSE IB  2 2 I Ï  PEA BEQIES

9 5 /0 2 /0 1 DBI-KT1A 1 9 :2 0 3 0 /1 5 1 5 .2 3 0 0 /1 5 4 .0 5 0 8 8 1 7 0 3 2 .2 2 1 2 ) T I .  B IST A.B s o c / - ABIHAL3
/CLEAR

3IBDS 08DEB 22X Ï KEÎEBI8G 
3TBOCTOBE

9 5 /0 2 /1 4 A T2-IT4A - 0 0 :5 2 0 0 /1 3 2 .5 0 3 0 / 1 1 0 .5 5 A I 2 1 7 0 1 2 2 .22221 T I.O IF F  A .B s o c / - 08 1 5 0 * 8
/CLEAB

9 5 /0 2 /1 0 AP-EÎ1A 1 1 :5 0 0 0 /2 1 0 .0 0 - - / - - 3 .0 0 A P I8 0 6 3 2 ,7 0 1 2 2 ,7 0 1 3 2 ) B3EAIEB FAILURE s o c / - ■ JHKHOWH 
1 CLûÀi

9 5 / 0 2 /2 4 - 3 C -I I3 A 1 0 :4 2 0 0 / 2B 1 5 .5 0 3 0 /1 0 2 .5 1 - S C I7 0 3 2 .22221 T I .  OIFF A .B .C s o c / - AIIKALS
/CLEAB

9 5 /0 3 /0 5 TL3-K Î1A 1 5 :4 1 0 0 /1 9 2 .0 0 0 .0 0 7 1 3 ( 7 0 0 7 1 2 .7 0 0 7 2 2 ) OVER LOAD s o c / - H0KA8 DEED (5 0 8  BOAT: 
/CLEAB

9 5 /0 3 /0 5 T L 3-ÎT 3A 1 5 :4 1 0 0 /2 0 0 .0 0 3 .0 3 1 1 3 1 7 0 0 5 1 2 ,7 3 0 5 3 2 1 OVER LOA! s o c / - 3 OKAS DEED 1508 EGA*1 
.CLEAB

9 5 /0 3 ,2 2 E3-ET1A 1 7 :4 0 - - / - - 0 .0 3 3 0 /4 3 2 .0 3 5 3 (7 0 2 2 ,2 2 1 2 ) OC 3 s o c / - OTHER 
/ CLEAB

PSA FAOLT AT 30SH I5G  OF 
3 Ï A Ï I 0 8  SERVICE

9 5 /0 3 /2 3 3B-KT2A 0 5 :0 5 0 2 /3 8 3 .3 3 0 .3 0 3 3 ( 8 0 3 2 2 .3 0 3 3 2 .5 9 6 2 2 .
5 9 5 1 2 )

T I .  OIFF A .c s o c / - 25SOLATOB COBÎAHISAIIGS 
/ BAI8

I5S0LAT0B SUPPORT SB 3 0 3 2 1  »A 
FLASK OVER HOT LISE WASHING

9 5 /0 3 /2 9 35 -IT 3 A 2 3 :2 4 0 4 /4 7 3 .3 3 3 .3 3 3 8 (3 3 4 1 2 .8 0 4 2 2 ,5 9 5 2 ) 3ÎL F  31 33CHHÛ1ÎI -  / -
" L

L U E  43 HSA FAOLT ! KEA1

3 E K A R K

SGAï:



I l , IX . TRIP 95/01/01 -  95/12/31

OOTAGE LOAD LOSS RELAÏ/RECLOSIRG CAUSE OP FAULTH/KK/DD OUTAGE HAMS TIME DURIHE/KI) HI 38/MI MW-38S SWITCHING SO. 8ELAÎ TIP! PEBF08KANCE / WEATHER PAOLI DETAIL

95/ 03/29 3H-KI2A 03:25 31/00 0.00 - - / - - 3.00 31180512, 30522, 6912) SELF (A) 30C88OLIะ “ / " ะ เ , LIRE 18 USA FAULT IKEA)

95/ 03/29 3P-KT1A 33:51 07/36 11.30 37/36 33.53 3PI7012. 2212i I I .  DIFF m i- ' “ น ! LS OF PEA 1A

95/ 03/29 3P1-KT1A.E72A 19:03 00/11 27. 00- 00/ 11- 6 . 30- BP1I7082,22121 TX, D1FF รพ :/- ANIMALS: a x is
95/ 01/01 3A2-KT1A 07:57 00/07 37.20 00/07 1.34 3A2I70062. 2212) IX. DIFF A,B su c /- ANIMALS / CLEAR
95/ 01/17 SHL-KT2A- 19:03 3W 12 3 .30- 00/12 2 . 66- KHL<7322, 2212,2222 ) IX. DIFF A,c su c /- ANIMALS / CLEAR
95/ 01/21 SH-KT1A 16:10 00/30 55.00 00/21 19.25 33( 80722, 30732, 6912, 6922,

59321
DIFF 8ELAÏ su c /- EQUIPMENT PAILORE /CLEAR CT 1C OF C-BANEf3 EXPLODED (EG At)

95/ 01/27 3H1-KT1A 21:50 00/10 36, 00- 00/10 21.00 331( 7052, 2212) IX. DIFF 0 s o c /- EQUIPMENT FAILURE /CLEAR INSULATOR DS. 2216 BROKER 3 PH ASE
95/ 01/27 SHl-iTIA 22:39 31/01 11.00 01/01 11.23 331( 7052, 2212) TX. DIFF c s o c /- EQUIPMENT PAILORE / CLEAR-
35/ 01/30 3A1-KT7A 12:02 01/ 17- 16, 30- 01/17 29.07 3X1( 70102,22321 IX. DIFF A,C- s o c / - CT3ER1 CLEAR
35/ 05/01 3A2-KT1A 31:37 00/21 21.60 00/21 7.56 sa; ; 22121 TX. DIFF s o c /- ANIMALS / CLEAR
95/ 05/03 3A1-KT6A. KT7A 07:12 01/35 31.15 01/35 19.32 3X1( 70102, 2222, 2232) IX. DIFF s o c /- PEA/CLEAR
95/ 05/10 3C-XI3A 13:17 00/09 15.60 00/27 7.02 30( 2222) IX. DIF? 3,0 s o c /- ANIMALS/RAIS
95/ 05/17 3H1-KT1A 19:23 00/23 11.20 00/23 1.29 381( 7052/ 1212) oc A ,3,0 s o c /- ANIMALS'CLEAR
35/ 05/13 AT1-KT2A 19:23 31/17 3.00 - - / - - 0.00 ATI ! 8082, 6972! 30CH30LZ 0 su c /- UNKNOWN/CLEAR

REHARK



i l , I I .  TRIP 95/01/01 -  95/12/31

tท น) น
7

OUTAGE LOAD LOSS RELAT/BSCLOSUG CAOSE OF FAULT
TT/ KK/DD OUTAGE SAME TIME DORIHB/ KH) KM HR/HI KW-HRS SMIÎCHIIG 10. RELAI ÎTPB PEEFORKAICE /WEATHER FAOLI DETAIL REMARK

95/ 05/20 3P- KT2A 19:19 20/36 29.00
-  -

3.00 3?(22221 71.  DIFF sue/ - AJIHALS
/CLEAR

35/ 05/21 SCC- KT4A 14:15 02/43 0.00 0.00 NCO( 300212. 7332) IL  DIFF sue/ - EQOIPKENT FAILURE 
/CLEAR

PT 22IV IA EXPLODED ( EGA! )

35/ 05/ 27- 3H1- Î I 1A 37:06 01/36 7.51 31/36 12.00 33117052.12121 QC- A, 8,C sue/ - U8I I0HI
/RAIS

35/ 05/27 LPR- KT1A 14:15 10/29 0.00 3.00 LPRI8012,30321 SELF 1LTC- S? ! sue/ - EQUIPKEST FAILURE 
/CLOUDT

FLASH OVER DS KEA 87B KEA EOT 
TRIP ( MBCZ) KEA CHECKED 87B

ITS OK

35/ 05/29 2Ü- KT1A 20:51 00/29 16.21 30/39 10.53 3317042). OCJO- 1LS ) sue/ -

“ . . I
PEA FEBDES 1,2 IA,B FAULT 
(TEST RELAT OKI

95/ 05/29 3S1- KT1A 21:14 30/35 29.00 00/35 22.75 311( 7052, 2212) I I . DIFF A,c sue/ - ;  ISOLATOR COITAKIHAIIOI 
/RAIS

FLAS30VEB AT BUSHING IL. S) 

01 KT1A
35/ 05/21 RT1- I Ï 2A 06: 25- 00/17 15- 00- 30/17 4.51 RÏ11700612. 2212) IX-  DIFF sue/ - EflOIFKEIT FAILURE 

/RAIS
CVT 4C 221V SIDE EXPLODED

95/ 06/05 3BG-KTZA 19:26 00/13 19.50 00/16 5.20 3BGI7052,22221 oc cias) 30 Cl- OVERLOAD
/CLEAR

•5/ 06/10 LPR- IT1A.ITZA 15: 01- 00/42 0.03 0.00 LPRI8012, 3032, 6022. 5042) 01. ( 33) - s u e / - HUMAS DEED 1SGH EGAII 
/CLEAR

CRANE IE0CI LIFTED BGGM 
ATTACHED TO CONDUCTOR

21/211 KEA SOI TRIP1Q- KH01KEA 
CHECK 21/ 21H FAILED ( KEA)

■5/ 06/12 3H- KT4A 00:49 33/11 0 .0 0 0 .0 0 3BI80722. 80732. 6312) -  / - EQUIPHE5T FAILURE 
/'CLEAR

MALFUNCTION OF KICEO SWITCH 
FROK OXIDE AID HUMIDITY AT

TERMINAL

35/ 06/12 RSP- RI4A 0 6 :5 3 31/00 0 .0 0 3 .0 0 33P180832) 0 / 1  B s o c / - ANIMALS 
1 CLEAR

3IRD DIED REAR C-UNIT or 
HARMONIC FILÎERJ7

95/ 06/16 3A2- KT1A 17:27 02/12 36.00 00/09 5.40 3A2170062,22121 I I . DIFF A,c s u c / - ANIMALS
/CLEAR

7MO BIRDS CAUSED TO FLASH 
OVER AI 12213 DISCONNECTING

SWITCH

35/ 07/29 132- KT2A 13:57 30/14 10.30 00/14 2.52 132170092. 2222! 71.  DIFF s u c / - ANIMALS
/CLEAR

TWO BIRDS SEAR L32 2224 DS.

35/ 07/30 5KC- F.T2A 11:01 00/26 1.30 00/29 3.43 XKCI7012, 2212.12121 I I . DIFF ADI. s u c / - EGAI PRESSURE RELIEE OF KT2A
/CLEAR OPERATED

1- *1



a i,T X . TRIP 95/01/01 -  95/12/31

OUTAGE LOAD LOSS RELAY/RECLOSIRG CAUSE OF FAOLT
ÎT/KK/DD OOIAGE HAKE TIKE ป ิบร(BR/HH) KK HR/KH KW-HRS SWITCHIHG SO. BELA? TYPE PBBFOBKAECE /WEATHER FAOLT DETAIL REMARK

9 5 ( 0 3 /0 1 3H-KT3A 0 7 :3 2 0 2 /4 5 0 .0 3 - - 3 .3 0 3 S I8 0 4 2 2 .3 0 4 1 2 ) SELF(LTC -PB) s u e / - ÏQOIPKEST FAILOBE
/CLEAR

ISSOLATIOS OF CONTROL CABLE 
FOB PBESSOSE BELIEF

DETERIORATE

9 5 /0 3 /0 9 3B G -IT1A 1 9 :0 0 0 0 /1 7 2 9 .4 0 0 0 /1 7 3 .3 3 3 B G (7 0 3 2 ,2 2 1 2 ) T I .  DIFF s u e / - ASIKALS 
/ CLEAR

9 5 / 0 3 / 1 1 IB L -K T 1A .IT 2A 0 5 : 1 1 - 0 Û /3 4 - 4 . 2 3 - 0 0 /3 4 2 . 3 3 - 1 8 0 ( 7 0 2 2 ,2 2 1 2 ,2 2 2 2 ) - o / c  krZ- s u e / - - ÜIISGKS
/BA IS

9 5 /0 3 /1 4 KHL-KT2A 1 3 :2 5 0 0 /2 5 2 .0 0 0 0 /2 5 0 .3 3 ÎB L I7 0 2 2 ,22121 o / c  A .B .C s u e / - OSISOKS
/CLEAR

9 5 /0 3 /1 4 KHL-ET3A— 1 3 :2 6 — 3 0 /2 6 - - 2 , 0 0 - 3 0 /2 5 0 . 3 3 - ÎB L /7  0 2 2 ,2 2 2 2 4 -  -■ a /C -A ,B 7C - - - - -  3 0 0 / - OSISOKS
/CLEAR

9 5 /0 8 /1 7 T L 3-IT 3A 1 1 :5 7 0 1 /4 9 0 .0 0 0 .0 0 T L 3 (8 0 7 3 2 ,8 0 7 1 2 ,7 0 0 5 2 2 ) T I .  DIFF B 30C/ - HOKAS EBBOB IEGAÎ) 
/ CLEAR

9 5 /0 3 /2 3 - B S -S ÎC  IT1A 1 2 :0 3 3 0 /4 3 - - 0 ,0 0 - 0 .0 0 - 3 3 (6 9 4 2 2 ) - LOW- FREQ. SO C/- OSISOKS
/CLEAR

9 5 /0 3 /2 3 9H-SYC IT1A 1 2 :4 9 0 1 /0 2 0 .0 0 0 .0 0 3 3 (5 9 4 2 2 ) D IFF BELA? SO C/- OSISOKS 
/ CLEAR

9 5 /0 9 /1 1 3C -IT 3A 1 9 : 3 3 0 0 /1 5 - 1 5 .0 3 - 0 0 /1 5 3 .7 5 S C (7 0 3 2 ,22 22 4 T I .  DIFF A ,3 - s o c / - ASIKALS
/BA IS

BIRO SEAE 2 2 1 ?  KETEBISG OSDEB
2225 DS.

9 5 /0 9 /1 1 AT1-KT9A 1 9 :4 0 - - / - - 0 .0 0 - - / - - 0 .0 0 ATI Q/C A .B .C s o c / - PEA
/BA IS

FAOLT AT POT HEAD OF PEA 
CAOSE TO DAMAGING OF IT9A

ASD IT6A

9 5 /0 9 /1 2 AT2-IT1A 0 5 :2 5 0 0 / 0 5 3 .2 0 0 0 /0 6 0 .3 2 A Ï2 I6 9 4 2 ) O/C  A ,3 - s o c / -
( “ a m t

SO BBEAIEB AT L /S

5 5 /0 9 /1 7 AT1-KT2A 1 1 :2 5 - - / - - 0 .0 0 0 .0 0 A T I(3 0 8 2 ) GCG 3 / 0 s o c / - OSISOKS
/CLEAR

3 5 /0 9 /1 3 A T 1-I72A 1 3 :2 5 3 .0 0 0 .3 3 A T I(3 0 8 2 ) BOCHHQLZ 9 8 s o c / - OSISOKS
/BA IS

9 5 /0 9 /1 9 3 S -IT 3 A 1 3 :2 0 0 0 /5 4 0 .0 0 0 .0 0 3 3 (8 0 4 1 2 ,3 0 4 2 2 ,5 9 1 2 2 ) 30CHHOLLZ s o c / -
ะ .

FAOLT IS  KEA



R I,T Î .  TRIP 95/01/01 -  95/12/31

r ๆ uj
7

OUTAGE LOAD LOSS RELAT/RECLOSING CAOSR OP PAOLT
YT/MM/DD OOTAGR KANE TIKE DUIIHR/KN) HÏ 8R/NK HW-8ES SNITCHING NO. RELAT TTPE PERPORKAKCE /WEATHER FAULT DETAIL RIKARI

95/09/19 3N-RI1A 13:35 3.00 - - / - - 3.CO 31(691221 c / c sac/- •JSX5QW8
/RAIN

LOW SIDE 3REAIER ALREAIÏ 
TRIPPED FOR S/C

95/09/20 3H-IT1A 13:56 30/01 0.00 0.00 35(691221 I L  DIPF sue/- UNKNOWN
/CLEAR

95/09/22 3 K - n i A , I I 2 A 18:25 00/25 11.00 30/25 4.58 3K17012,22121 TI. DIEP 3 sue/- aitHOWR
/RAIN

95/09/25 EI1-RT2A 17:25 30/20 11.60 00/20 3.87 311(7022,2222! II. OIF? E sac/-
/THUNDER STORK

?2 FEEDER OF PEA IRIPED AND 
RECLQSEO

95/09/25 8I1-ÏI2A 03:19 3 0 0 0 5.80 30/10 i.ll 31117022.22221 I L  D I F E i sac/- PEA 
/CLEAR

o/c CANNOT TRIP BECAUSE DC 
CABLE OF L/S o/c CAKAGSD

PROK KOUSE

95/09/25 3I1-KT2A 01:27 00/06 2.00 00/06 0.20 311(7022,2222) I L  DIFP B sue/- PEA
/CLEAR

O/C CANNOT TRIP 3ECA0SE DC 
CABLE OF L/S o/c DAKAGED

PROK KOUSE

95/09/21 LPR-KI2A. 0 5 : 1 L 00/31 0.00 0.00 LPR!3012.3022) II. D1PP sue/- KEA
/'CLEAR

55/09/28 3N-KT1A-3ÏNC 08:11 22/15 15.00 30/15 33.75 311(69422) EXCITE BRR. sue/- OTHER
/CLEAR

35/09/23 3K-KÎ1A-3ÏHC 07:01 22/59 0.00 0.00 3NI691221 E I C I I E J I R . sac/ - OTHER
'CLEAR

55/09/30 3N-KT1A-3ÏNC 06:01 22/59 0 .00 --/-- 3 .00 SRI 69422) EXCITE 3ER. sac/- OTHER
/'CLEAR

95/10/01 3H-RT1A-3ÏKC 05:01 22/59 0.00 0 .0 0 31(694221 EXCITE 3ER. sue/- OTHER 
1 CLEAR

95/10/02 3N-KI1A-3TNC 31:01 10/05 0 .00 0 .0 0 38(694221 EXCITE BRR. sac/- OTHER
. « น -AS

35/10/02 RP2-EI2A 13:23 --/-- 0 .00 3.00 RÏ21700612.22121 Lie. PRESS sac/- OTHER
1 c Aj ear

Lie PAULI

95/10/03 3N-KI2A 12:46 00/52 0.03 3.03 38(80512.30522.59222) II. DIPF 3.C sac/- BROKEN CONDUCTOR 11KÏ POWER CABLE EIPOLDE
/CLEAR

Parra 1



E1,IX . TSIP 95/01/01 -  95/12/31

r1 'J น

/ๆ

OUTAGE LOAD LOSS EELAÏ/EECLOSIEG CAOSE 0 ?  PAOLI
TÎ/KK/DD OUTAGE SAME TIKE DtJH ( H8/MH ) ME HB/MN HW-H8S SWITCHIHG NO. BELAT TYPE PEEFOEMANCE /NHAÎBEE FAULT DETAIL EEMABE

9 5 / 1 0 /0 5 SS -E T IA 3 2 :2 4 0 0 /2 9 . 3 .0 0 0 .0 0 3 3 (3 0 3 1 2 ,6 9 5 1 2 ) G/C 3 s u e / - MEA
/CLEAE

SET 6912C MEA 3EB. ISO TEUCE CSAS8ED 691A EET FEEDEE

3 5 /1 0 /0 6 33-ET2A 0 2 :2 4 3 3 /3 3 3 .3 0 0 .3 0 2 S I 8 0 1 1 2 ,594121 LS. G/C r  GCG s u e / -
ร »

SET 6 9 1 2 :  MEA BEE. ISO TSUCE CRASHED 591A EET FEEDEE

9 5 / 1 0 /0 6 ES-ET4A 0 2 :2 4 3 0 /3 3 - 0 .0 0 0 .0 0 - 3 3 ( 8 0 9 3 2 .6 3 6 3 2 ) a s .  O/G a 3 0 0 / - MEA
/CLEAE

EET 6912C MSA BEE. ISO TEUCE CEASKED 591A EST FEEDEE

9 5 / 1 0 /0 1 A T W .Î1 A 1 3 :1 4 0 0 /2 0 3 .0 0 3 .0 0 A T I(3 0 6 2 ,5 5 3 2 ! น .  OIFF A.c s u e / - ANIMALS
/CLEAE

CAUSE TO AECING AT น .  40 
TSETIAET

5 5 2 1 0 /0 9 3N -E T 1A -3ÏSC 1 0 : 2 5 - 162-24- 3 .0 0 - . . 1. . 3 .0 0 - 3 3 (6 9 4 2 2 ) น . -  LQCIOUI- s u e / - UHKHOWH
/CLEAE

9 5 / 1 0 /1 0 E J-E T 1A -SÏK C 3 3 :0 1 1 0 /0 3 3 .0 0 . . 1. . 0 .0 0 3 8 (6 9 4 2 2 ) น .  LOCKOUT s u e / - ONENONN
/ CuEAK

9 5 / 1 0 /1 0 BH -ETIA -SÏN C 1 3 :0 9 00203 0 .0 0 . . 1. . 0 .0 0 3 5 (6 3 4 2 2 ) น .  LOCKOUT s u e / - UNKNOWN
/CLEAE

9 5 /1 0 /1 6 3M-KT1A.ET2A 3 2 :0 0 0 0 /4 1 3 .4 0 0 0 /4 1 2 .6 5 3 H I Î0 4 2 .2 2 1 2 ) น .  OIFF 3 m i -

ร ,
FAULT IN PEA F 1 ,F 2  (31E aUBI

3 5 /1 0 /1 1 35-ET2A 1 5 :3 2 0 3 /3 2 - 0 .0 0 - 3 .0 0 3 5 (8 3 6 2 2 .3 0 6 1 2 .5 9 2 2 2 ) น . - OIFF A .a . s u e / - EQUIPMENT FAILUEE 
/BAIN

POST TTPE INSULATQE EIPOLDE 
ON 69 E Ï SIDS AT TAEE OFF

STEUCTUEE

3 5 /1 0 /1 8 CA-EÏ1A 1 3 :3 5 3 0 /0 2 1 4 .1 3 3 0 /0 2 3 .4 9 CA(1 0 3 2 .2 2 1 2 ) SUCHHQLTL s u e / - HUMAN EEBOS 1 EGA’ ! 
11» il & A 3

C05TBUCTI0N DEPT. «IGBEING AT 
C05TE0L 30ASD. HUMAN EEEOE

3 5 /1 0 /1 3 CA-ET1A 10:01 3 0 /0 0 0.00 00/00 0.00 CA(7 0 3 2 ,2 2 1 2 ) b u c h h o l t : s u e / - EQUIPMENT FAILUEE 
/CLEAE

3SEAEEE FAIL TO CLOSED

9 5 / 1 0 /1 3 CA-EÎ1A 10:01 3 0 /0 0 3 .0 0 30/00 3 .0 0 CAI 7 0 3 2 ,2 2 1 2 ) b u c h h o l t : s u e / - EQUIPMENT FAILUEE 
/CLEAE

9EEAEES FAIL TO CLOSED

9 5 / 1 0 /1 3 2A-ET1A 1 0 :0 3 3 0 /3 3 0.00 0 0 /3 3 0.00 CA(7 0 3 2 ,2 2 1 2 ) 30CHH0LTZ s u e ; - EQUIPMENT FAILUEE 
/CLEAE

3EEAEEE FAIL TO CLOSED

5 5 /1 3 /2 5 LB2-ET2A 1 3 :1 3 3 0 /1 3 1 2 .5 0 0 0 /1 3 3 .1 5 1 3 2 ( 1 3 0 9 2 ,2 2 2 2 ) น .  OIFF A ,3 s u e / - ANIMALS 3IED NEAB D3.
CLEA2

น



E l , I I .  ÎS IP  35/01/01 - 35/12/31

tเใ ฟ  *4f
OOTAGE LOAD LOSS RELAY/RECLOSING CAOS! OF FAULT

TT/KK/DD DOTAGE SAKE TIKE GOEIHE/KN) M พ HR/NN KW-HRS SWITCHING NO. RELAY TIPS PERFORMANCE /WEATHER FAULT DETAIL REMARK

3 5 /1 1 /0 2 E I2-E T1A 0 3 :5 5 0 0 /3 1 0 .00 0 .0 0 3 1 2 (8 0 3 1 2 .3 2 2 .7 0 0 7 1 2 .7 2 2 ', ว / c  3 .H .S . HE I / - PEA
.CLEAR

RELAÏ UNDER SETTING

3 5 /1 1 /0 2 3 I2 -E T 2A 03:5 5 00/29 0.00 - - / - - 0 .00 8 1 2 (3 0 4 1 2 ,4 2 2 .7 0 0 6 1 2 ,6 2 2 ! o /c  E .H .S . HEX/-
r a m

RELAY UNDER SETTING

3 5 /1 1 /0 2 - 1 § 0 9 :5 5 00/1 0 13.50 30/1 3 2 .2 ; 311(22221 Q /C -E  . s u e / - UNKNOWN
i A. LEAR

3 5 /1 1 /0 2 3F-ET2A 13:04 00/11 24.00 30/11 4 .40 3 P (7 06 2 .2 2 22 ) T Î .  DIFF s u e / - ANIHAL3 
/ CLEAR

DEAD BIRDS AT DS. 2223

3 5 /1 1 /1 0 E Ï 1 - E I U 0 5 :1 5 00/4 0 2 5 .0 0 - 00/40 16.67 R Ï1 1 7 0 3 2 .22121 T I .  D IFF A .B .C - s u e / - ANIHAL8
/RAIN

DEAD 3IRDS A I 22KV METERING

3 5 /1 1 /1 4 ÎPL-KT1A 12:1 3 00/1 3 0.00 3 .00 3 P L I8 0 3 3 2 ,3 22 ,69 2 22 ,2 1 2 1 I I .  DIFF A s u e / - EQUIPMENT FAILURE 
/CLEAR

C-BANM2 »A BROKEN ARCCING TO 
GROUND WAY AT ik FAIL

3 5 /1 1 /1 3 8 L -E I1 A น : 32- 0 0 /0 3 13.30 00/03 0 .65 8 5(7 0 3 2 ,2 2 1 2 ) T I .  D IF F .O /C  E .s . PEN/- HUMAN ERROR (EGAI1 
! CLEAR

RELAY DEPT. DRILLED BOARD TO 
INSTALL 8KR. FA IL CAUSE TO

TRIP

9 5 /1 2 /1 0 CA-ET1A 14:0 0 00/20 23.00 00/57 26.60 CA(7 00 2 ,2 2 12 ) I I .  D IFF A N HL/- ANIMALS 
/ CLEAR

FOUND ANT IS  RELAY

9 5 /1 2 /1 1 CA-EI1A 17: 4d 00/19 28.00 30/13 3 .87 C A I7 0 0 2 .22121 I I .  D IFF A KHL / - ANIMALS 
/ CLûAH

FOUND ANT IN RELAY

3 5 /1 2 /1 9 AT1-KT1A 13:0 4 00/10 0.00 0 .33 ATI ! 3 06 2 .6 3 32 ) TX. DIFF A ,c s u e / - ANIMALS
/CLEAR

INSULATOR FLASH OYER AT 11KV 
OF KT1A DURING fk AND 1C

i DEAD BIRD)

3 5 /1 2 /3 1 NCS-ET4A 1 3:3? 30/23 3.60 30/29 1 .74 SCSI 7 07 2 .2 2 32 ) O/C A (H E .) sue/- PEA FAULT IS  PEA
/CLEAR ( 3ELAÏ FEA SOI  WORK)

No. o f  « v e n t s  ะ 84 T o t a l  O u ta g e  D u r a t i o n  (HR/MNI ะ 2 1 1 /3 2  
T o t a l  Load L o s s  (HW-HRS) ะ 4 5 8 .6 8
C a u s e  o f . f a u l t  A L oad  L o s s  c o n c e r n  t r a n s a i s s i o n  s y s te m  n a i n t e n a n c e  d e p a r t i ê t t t  (TSMD)

No. o f  e v e n t  ะ 0 Load Loss(MW-HRS) ะ 0 .0 0  -£ •

Page
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POW ER TRANSFORM ER CONSIDERATION

Recommendation for Power Transformers

/ '■

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

2 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.

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

4 Clean the oil conservator thoroughly before erecting.
5 Check the pointers of all gauges for their free movement before erection.
6 Inspect the painting and do retouching if necessary.
7 If inspection covers are opened or any gasket joint is tightened, tighten the 

bolts evenly with the proper sequence to avoid uneven pressure.
8 Clean the Buchholz relay and check the operation of alarm and trip contacts.
9 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.
10 Check the oil in transformer and OLTC for dielectric strength and moisture 

content, and take suitable action for restoring the quality of oil.
11 Attend to leakage’s on the bushing immediately.
12 Check the diaphragm of the relief vent. If cracked or broken, replace it.
13 Remove the air from vent plug of the diverter switch before energizing the 

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

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

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

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

19 Examine the bushings for dirt deposits and cats and clean them periodically.
20 Check the protection circuits periodically.
21 Check all bearings and operating mechanism of the tapchanger and lubricate 

them as per schedule.
22 Keep the valve connected between conservator of the tapchanger and its 

diverter compartment open, during transformer operation.
23 Check the silicagel charge. If it is found pink, regenerate or replace it with 

blue silicagel charge.

Exception for Power Transformer

1 Do not use low capacity lifting jacks on transformer for jacking.
2 Do not allow winding temperature and oil temperature to exceed 75 °c during 

dryout of transformer, and filter machine temperature beyond 85 °c.
3 Do not re-energize the transformer, unless the Buchholz gas is analyzed.
4 Do not re-energize the transformer without conducting all precommissioning 

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

locked position.
6 Do not leave off-circuit tap switch handle unlocked.
7 Do not leave tertiary terminals unprotected outside the tank. The 

manufacturer’s recommendation should be referred in this regard.
8 Do not leave marshaling box doors open. They must be locked.

Do not leave any connection loose.9
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10 Do not meddle with the protection circuits.
11 Do not leave maximum temperature indicating pointer behind the other 

pointer in oil temperature and winding temperature.
12 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.
13 Do not allow oil level in the bushings to fall; they must immediately be 

topped up.
14 Do not allow conservator oil level to fall below one-fourth level.
15 Do not parallel transformers which do not fulfill the required condition.
16 Do not switch off the heater in marshaling box except in summer.
17 Do not leave secondary terminals on an unloaded current transformer open.
18 Do not allow water pressure more than oil pressure in differential pressure 

gauge in OFWF cooled transformer.
19 Do not switch on water pump unless oil pump is switched on.
20 Do not leave ladder unlocked, when the transformer is energized.
21 Do not allow unauthorized entry near the transformer.
22 Do not overload the transformer other than the specified limits mentioned in 

national/intemational standards.
23 Do not allow inferior oil to continue in transformer.
24 Do not handle the off-circuit tap switch when transformer is energized.

Recommendation for Power Transformer Bushing

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

insulator.
3 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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4 Handle the bushing with manila rope slings without any undue force on 
porcelain insulator.

5 Clean the porcelain insulator thoroughly.
6 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.
7 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.

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

9 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.

10 Check BDV of oil 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.

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

12 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.

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

3 Do not store the bushing outdoors without any protective covering.
4 Do not measure the IR value and tan 8 and without thoroughly cleaning the 

porcelain and oil end portion.



154

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

contaminates the oil.
7 Do not tighten the nuts and bolts in excess to stop any leakage, this could 

damage the cemented joints on porcelain.

Power Transformer Maintenance

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. 1 as follows :

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

STD-1-001 Rev. No. 
STD-1-002 Rev No 
STD-1-003 Rev. No. 
STD-1-004 Rev. No. 
STD-1-005 Rev. No. 
STD-1-006 Rev. No. 
STD-1-007 Rev. No

Oct/91
Mar/86
Apr/86
Apr/86
June/86
June/86
June/86

STD-1-008 Rev. No. 
STD-1-009 Rev. No. 
STD-1-010 Rev. No. 
STD-1-011 Rev No 
STD-1-012 Rev. No. 
STD-1-013 Rev. No. 
STD-1-014 Rev No. 
STD-1-015 Rev. No. 
STD-1-016 Rev No 
STD-1-017 Rev No.

June/86
June/86
June/86
June/86
Oct/87
Oct/86
Dec/86
Oct/87
Dec/86
Dec/86

Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work 
Standard of Work

for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for
for

Transformer Maintenance 
On Load Tap Changer Type DR, DRT 
On Load Tap Changer MR Type V 
On Load Tap Changer MR Type M, MS 
On Load Tap Changer MR Type D 
On Load Tap Changer MIT Type M 
On Load Tap Changer ASEA Type UZB 
On Load Tap Changer ASEA Type uzc 
On Load Tap Changer FUJI Type SF3 
On Load Tap Changer FUJI Type DSF 
On Load Tap Changer ASEA Type UCB 
On Load Tap Changer MIT Type MRR 
On Load Tap Changer MIT Type บRร 
On Load Tap Changer MIT Type MRD 
On Load Tap Changer FUJI Type VLN 
On Load Tap Changer FKT-M 
On Load Tap Changer TRAFO-UNION 
On Load Tap Changer ASKA-UCK
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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 be done 
together with basic 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. Oil 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
- Periodic checking 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 over 100 MVA every 6 months
- DGA checking for rated power less than 100 MVA once a year
- OLTC oil testing once a year
- OLTC overhauling and self protection checking every 5 years or 50,000 operations

by maintenance department (Following typical instruction manual)
- Electrical 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 rarely to be provided that 
might affect the power system usage and customer demands from taking too much 
time for waiting.

- The risk of equipment from uses in inappropriate environment or
system.

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