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ANNEX 1. PLANT OPERATIONAL DATA

Tiwl Geothermal Power Plant

Mak-Ban Geothermal Powre Plant
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Table 633  FORCED OUTAGE RECORDS OF HYDRO POWER PLANT IN 1990 (1)

Plants Units Date Hours L Causes
1 .7/ 2] 387 "Go'vemo-rtrou_ble- ' | ]
Ambuklao RS 77y B High th_.ruét.'be_aring température
. 3/26 Emulsification of thrust bearing oil T
2 5720 Generator differential relay '
71 .| Leak at thrust bearing cooling oil
375 | 318 |Govemor oil pump tiouble
. 7/ 8 35.75 {Low oil tank pressure . .
1/10 2.87 | Stator EF indication
Magat '8/15 0.78 | Bumt out excitation Tr of unit 2
3/29 ' Not available due to Excit: Tr. _
10/ 8 ' 6.07 | Trouble at thyristor fan motor
10/17 12.00 | Excitation transformer trouble
1 10/17 1 47.32 | Excitation teansformer trouble
10/20 [{ . 8.42 *| Burnt thyristor
10720 . '15_'.07 Loss of excitation
11/3 | 963 | Actuation of rotor EF protection
11/ 7 Excitation trouble -
11/9 | 277 | Thysistor trouble - -
/10 | 2.87 |Stator EF indication.
) 8/15 69.00 | Burnt out excitation Tr of unit 2
107 8 2.33 | Thyristor fan motor
10/20 1.48
815 | 070 | Bumtout excitation Tr of unit 2
9728 1.68 | Busted thyristor |
10/ 7 1.35 | Trouble at thyristor fan motor
} 10/ 8 0.48 | Thyristor fan motor
1020 oo | |
S VA 2.45 | Thyristor trouble
4 8/15 1.0G | Burut out excitation Tr of unit2
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Table 6-3-3 FORCED QUTAGE RECORDS OF HYDRO POWER PLANT IN 1990 (2)

[ ~ Plants Units Date Hours . Causes
T 12/27 0.27 | Damaged breaking element
Binga- : 2/ 9 - - | Broken breaking element
3/ 2 0.83 | Broken breaking element
1 830 | - Tripping of transformer A
91| 3492 |Leak onbypass of butterfly valve
079 0.18
11/19 2.58 | Broken breaking element
S U 0.17 | High thrust bearing temperature
8/16 . 3.63 | Sheared breaking element
) | &30 | . Tripping of transformer A
. - 10/15 4,73 | AVR trouble
.12/ 4. 0.27 | Damaged breaking element
12/ 6'_ . 0.50 | Broken breaking element
2/28 0.83 ' | Broken breaking element
| 4/25 0.17 | Generator ground indication
S5f30 0 152 Broken breaking element
628 | © 127 | Broken breaking clement
7120 4.17
923 Broken breaking element
4 10/25 1.35_ Damaged breaking element
- 11/14 .93 | Broken breaking element
11/19 3.67 | Breaking element trouble
11725 (.70 | Damaged breaking element
12/ 7 2.23 | Broken breaking element
12/ 9 .Damaged breaking element
12/13 0.83 Broken breaking element
12720 1.07 | Broken breaking element
116 | 0.15 | Malfunctioning of turbine bearing thermal relay
7420 . 4.08
T 5.50 | Turbine vibration test
11/25 Damaged breaking clement
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Table 6-3-3

FORCED - OUTAGE RECORDS

OF HYDRO POWER PLANT IN 1990 (3)

.- Causes .

_ Plants Units Date Hours
-3 8 Generator field g‘rc‘mﬁd indication ]
Angat Ml 9/27 7.42 " | High thrust bearing temperature
| 10/16 10.92 | Generator field ground indication R
M2 - 3/8 Generator field ground inQication ]
9/21 . 4,28 ' | Shear pin trouble
M3 38 5.55 | Erratic control of AVR- ]
A3 3/28 . | Bus duct phase B flashover
Pantabangan z - 2/23 " 0.47 | Broken shearing pins
217 143.60 | Leak at generator air cooler
Masiway 227 |- -1.00 | Leak on air coolers _
11728 1535 | Leak at generator surface cooler
10717 © 0.08 | PLC failure |
Kalayaan 11210 16.50 | Leak at servomotor spherical valve
_ 11/12 5.22 { Governor trouble .
1 113 | 1410 | Trouble at air oil accumulator
1119 0.20 | Overspeed relay
12/13 8.43 | Misaligned guide vane
12/18 0.17 | Lowoil at LBG
5 - 4N7 - 0.20 High'stétor femperature
813 2%.52 | Qil leak at hydrauli¢ servomotor
10/ 4 138.95" | Ol lifting system failure
10/11 438 | AVR trouble
11722 Alignment of wicket gates
1 10/ 3 Trouble on transformer #2 -
Caliraya 5 10/ 3 Trouble on transformer #2
11/19 Leak at by-pass-valve
4 10/ 4 Leak at thrust bearing _
Botocan 1 10/ 3 31.75 | Flashover fuse of _Gcn. #IPT )’_J
2 10/ 3 3175 | Flashover fuse of Gen. #2PT
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Table 6-4-3  230kV SUBSTATION TRANSFORMER TECHNICAL DATA.(D)
NORTIERN LUZON REGIONAL CENTER (1/3)
- . Rated . R _
Name of Bank | Capacity . Connec— | Manufac- | Bfg:) . .
1 Voltage ' S Remarks
Substations | Nos. QUVA) W tions “turer Datg
AREA 1
Bauang 11 50 | 220/69-13.8| Y-Y-D | INDUSTRIE | 1975
T2 ¢ 5) 67/13.87 D-Y | ATELIERS | 1977 { Distri. Tr,
S L R fm”m;mf ........................ et
San Esteban| TI 20 | 110/69-13.8| Y- | ITALTRAFO | 1977
T2 50 | 220/115-13.8 | Y-Y-D | TAKADKA | 1980
T3 ( 5) §7/13.8| D-Y | OSAKA 1972 | Distri. Tr.
AREA 2
La Trinidad | T1 15 | 220/69-13.8] v-¥-D |osaka | 1982
VA 75 | 220/69-13.8{ Y-Y-D | OSAKA 1978
AREA 3
San Manuel | T1 50 | 220/69-13.8 | Y-Y-D' | MYTSUBISHI 1968
Cabanatuan | T1 50 | 220/69-13.8 | Y-v-D | INpUSTRIE | 1973
T2 50 | 220/69-13.8( Y-¥-D | OSAKA {1975
Labrador Ti 50 | 220/69-13.8| Y-Y-D | HYUNDAL | 1988
AREA 4
Tuguegarao | T1 40 | 230/69-13.8| Y-Y-D | MEIDENSHA | 1979 o
9 (15) 69/13.8 | DY | AICHI. 1979 | pistri. Tr.
Santiago T1 40 | 230/69-13.8| Y-Y-D | MEIDENSHA | 1979'| =
T | C(15) 69/13.8| D-Y | AICHI 1979 | Distri. Tr.
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Table 6-4-3

'230kV _SUBSTATION TRANSFORMER TECHNICAL DATA {(2)

NORTHERN LUZON REGIONAL CENTER C9/3)
.Name.of Bank | Capacity fated Connec—: Hanufac- | Kfg.
j Yoltage Remarks

Substations | Nos, C(HYA) &Y tions furer Date
Bayombong T1 40 230/69-13.8 | Y-Y-D | MEIDENSHA | 1979

9 (15) 69/13.8 | D-¥ AICHI 1979 | Distri. Tr.

AREA-5
Hermosa T1 50 220/69-13.8| Y-¥Y-p | FUJT 1971
Glongapo T1 50 920/69-13.8 | Y-Y-D | INDUSTRIE | 1973
T2 50 920/69 D-Y MEIDENSHA | 1972
Botolan T1 50 290/69-13.8 1 Y-Y-D | TAKAOKA | 1973
AREA 6

Concepcion | Tl 50 | 220/69-13.8| Y-¥-D | FUII 1980
Uexico T1 100 220/69-13.8 | Y-Y-D | FUJIL 1979
T 100 990/69-13.8 | Y-Y-D | FUJI 1982
T3 100 990/69-13.8 | Y-Y-D | TAKAGKA | 1975

T4 ¢ 5) 69/13.81 D-Y 0SAKA 1971 | Distri. Tr.

AREA T

San Jose T 300 | 220/115-13.8 | Y-Y-p | FuJI 1977

' T2 ( 50 ) 115/34.5 | Y-Y OSAKA 1978 | Distri. Tr.
Dolores T 300 | 9220/115-13.8 | ¥-Y-D | FUJI 1983
T2 200 | 290/115-13.8 | Y-Y-D | FUJI 1983
3 300 | 220/115-13.8| Y-Y-D | FUJI 1985
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Table 6-4-3  530kV SUBSTATION_TRANSFORMER TECHNICAL DATA_(3)

SOUTHERN LUZON REGIONAL CENTER ¢ 3/3)
. Rated f L
Name of Bank | Capacity o Connec— | Manufac- | Mfg.
Voltage : . . _ Remarks
Substations | Nos. (HVA) &V tions | turer Date
AREA 1
Batangas | TL-| 50 | 220/69-13.8| Y-¥-D |FUII 1978
T2 50 220/69-13.8{ Y-Y-D | FUJI 1978
AREA 2
Binan 11 100 19220/115-13. 81 Y-Y-D | FUJIL 1978
T2 300 | 220/115-13.8| Y-Y-D | FUJI 1982
T3 300 | 220/115-13.8 | ¥-Y-p | FuIL 1982
T4 300 | 220/115-13.8| Y-Y-D | FUII 1982
- 100 | 220/115-13.8) Y-Y-p | FOII 1978 | Stand-by
Gumaca 1 40 | 230/69-13.8| Y YD | MRIDENSHA | 1979
AREA 3
Labo T1 50 | 220/69-13.8 1 Y-Y-D | ITALTRAFO | 1977
Naga T1 50 930/69-13.8 | Y-Y-D | ITALTRAFO | 1977
Daragag Ti 50 220/69-13.8 | Y-Y-b | FUJI 1977
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Table 6-4-5  1YDRO POWER PLANT TRANSFORMER TECHNICAL DATACL)

NORTHERN LUZON RDGTONAL CENTER C1/2)
Name of Bank | Capacity| Rated Connec- Kanufac- Hf.g. S
Power Yoltiage _ Remarks
Plants Nos, (HVA) &Y tl.ons turer Date
Magat 11 112.5 | 13.8/2381 D-Y | RADE KONCAR | 1982
T2 112.5 | 13.8/238| D-Y | RADE KONCAR | 1982
T3 112.5 | 13.8/238| D-Y | RADE KONCAR | 1982
T4 112.5 | 13.8/238] D-Y | RADE KONCAR | 1982
Ambuklao T 32 13.2/220| DY |G.E 1956
T2 32 13.2/2201 DY |G.E 1956
T3 (20) | 13.0/69 | DY [¥W.H | 1956 | Distri. Tr.
T4 | (20) [ 13.0/69 [ DY |®R 1956 | Distri. Tr.
Binga T1 64 | 13.2/220] Dpv | ASEA 1956
2 64 13.2/220| D-Y- -] ASEA 1956
T3 | (30) | 13.2/69 | D-Y | OSA¥A 1958 | Pistri. Tr.
Pantabangan | Tl 64 13.2/230 | D-Y | MITSUBISHI {1976
2 64 13.2/230( D-Y | MITSUBISHI | 1976
Hasivay 15 | 13.8/69 | D-Y | MEIDENSHA | 1931
Angat 11 | 122.2 | 13.2/115| D-Y | MITSUBISHI | 1965
T2 122.2 | 13.2/115| D-Y | MITSUBISHI | 1965
T3 | 22 4/115] D-Y | MITSUBISHT | 1965
T4 12.5 | 13.8/116| D-Y | TRAFO UNYON | 1986 | |
15 (25) | 34.5/115) D-Y | HITSUBISHI {1990 | Pistri. Tr,
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Table 6-4-5 HYDRO POWER PLANT TRANSFORMER TECHNICAL DATA(2)
SOUTHERN LUZON REGIONAL CENTER € 9/2)
Name of Bank | Capacity Rated Connec- Hanufac- Hfg.
Power Yoltage Remarks
Plants Nos. | (gya) (kv) | tions turer Date
alyaan T1 170 |  13.8/230| D-Y | INDUSTRIE | 1981
2| 170 13.8/230 | Dy | oxpusTRIE. | 1981
Caliraya 11 92 13.9/1150 by | wrTsuisui | 1966
T2 22 13.2/11h D-Y MITSUBISHI 1966
T3 50 115/69 DY | 0SAKA 1980
Botocan Tt | 3x6.6=20 | 13.8/115| D-v | PENNSYLVANTA | 1927
T2 33.3 | 13.8/115| vy |ELIN 1927
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