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MVAR

500KV cable 300

275KV cable 150 200

66KV cable 30

MVAR

SS
500/275 KV 80
500/154 KV 40 80
275/154 KV 200 30 40 60 80
275/66 KV 150 30 20 30
154/66 KV 80 20 10 20 30
154/22 KV 10 20

66/22KV | 10 20
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Power Gri d Zero-mi ss

current phenomena

1.
St elp operation
1
2 isolator
2. PT
st elp operation
1
PT
2 isolator
3. PT
st elp operation
1
2 circuit isolator
3 isolator
4 circuit isolator
5
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MVAR
400KV cable 100
230KV cable 50 100
230KV

SOMVAR  100MVAR

+5% for 400KV +6% for 230KV and below
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1. TEPCO 2000

2. TEPCO ILLUSTRATED 2000

3. KEPCO annual report 2001

4. Singapore Power annual report 2000

5. Distribution Engineering of TEPCO Ver.E-21 June 2000

6. IEC 694 1. edition 1980
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Definition of Power Supply Reliability

{1) Target of Reliability

Bulk Power
System

275kY and above
substation

Transmissson and 2

The bulk power system should remain intact with no loss of
load during any single contingency of faull. In the case that
loss of load is Imited to small area outside of Tokyo
Metropolitan and supply is recovered automatically within 1
minute, the above rule is not necessarily applied.

The bulk power system should be able to avoid wide-area
outages in case of double contingencies of fault.

Local Power

System 1.
154k and balow | 2.

Loss of load should be eliminated within relatively short period

of ime in casa of any single contingency of fault.
Any single contingancy of fault should not cause outage for very

Transmiasion and important cuslomers or areas.
subatation

1. In case of single contingency of fault in 6.6 kV distribution
systam, powar supply to the customers lccated outside of the

faulted section should be recovered within short parlod of tima.
Distribution 2. 22 kN distribution system configuration should be planned so as

ety to recover loss of load within short period.

o 3. Any single contingency of fault should not cause outage for very

important customers or areas.

. Planned outage by construction or maintenance should not

make reliability worse.

(2) Indices of Reliability

s  SAIFI ; Frequency of black-outs
System Average Interruption Fregquency Index
(Mumber of outagesicustomers/year)

«  SAIDI : Duration of black-outs
System Average interruption Duration Index

(Minutes/customersfyear)

+ Scale of black-outs
Non-transferable load due to h-1 contingency (kW)
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REFERENCE LIST
SHUNT REACTORS
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[1] 10,000 kVAR and Above

Customer Instalied at Gy t.;.‘:s:c;l]y I;Hra; VT;.:,?& Cooling Ma:z: ::: rp| Flamarks
Tokyo Electric Power Co, Shin-Toyosu 2 300,000 50 500 OFWF 1998
Electric Power Development Co. Sakaide 1 250,000 &0 500 ONAN 19893
Chubu Electric Powar Co. Umamaori 2 200,000 &0 275 OMAN 1988
Tokyo Electric Power Co. Kita-Tama 2 200,000 50 275 OFAF 1884
Tokyo Electric Power Co. Kita-Tama 1 160,000 50 278 OFAN 1976
Tokyo Electric Powar Ca. Kita-Tama 1 150,000 50 275 OFAN 15977
Tokyo Electric Power Co. Kita-Tama 1 150,000 50 ETS OFAN 1978
Tokyo Electric Powar Ca. Suidobashi 1 150,000 50 275 OFWF 1980
Tokyo Electric Power Ca. Mihonbashi 1 150,000 50 75 OFWF 1886
Tokyo Electric Power Co. Suldobashi i 150,000 50 276 OFWF 1986
Tokyo Electric Power Co. Eitaibashi 1 160,000 1] e OFWF 1966
Tokyo Electric Power Co. Eitaibashi 1 150,000 50 275 OFWF 1990
Tokyo Eleciric Power Co. Suidabashi 1 150,000 B0 278 OFWF 19403
Tokyo Eleciric Power Co. Kahaku 1 150,000 50 275 OFAF 1904
Tokyo Electric Power Cao. | Katsunan 3 150,000 =11 27s GFWF 1860
Tokyo Eleciric Power Ca. Kohoku 1 150,000 50 275 OFAF 1995
tong o g im [Beta 10 | 400000 | so | 7esi3 | owan | 1ges
|Kyushu Electric Power Co. |Kna—l<]rushu 1 100,000 B0 &6 OFAF 1879
Kyushu Eleciric Power Co. IBuzen 1 100,000 B0 68 OMAN 1985
Kyushu Electric Power Co. Buzen 1 100,000 B0 &0 OMAN 1986
CL & P (Hong Kaong) |Lai Chi Kok 1 100,000 50 400 OMNAN 19886
Tokyo Electric Power Co. Shin-Koga 1 100,000 50 20 OFAF 1988
Tokyo Electric Power Co. Shin-Tama 1 100,000 &0 20 OFAF 1988
Tokyo Electric Power Ca. Shin-Tokorozawa| 1 100,000 50 20 OFAF 1988
Tokyo Electric Power Ca. Shin-Tokorozawa| 1 100,000 50 20 OFAF 1988
Kyushu Electric Power Co. Buzan 1 100,000 B0 &0 OMAN 1882
Tokyo Electric Power Co. Shin-Kelyo ] A00,00043 | 50 | S00473 OFAF 1999
Tenaga Mational Berhad {Malaysia) [Air Tawar 2 20,400 50 500 OMAN o
Tanaga Mational Berhad (Malaysia) |Bukit Tarek 2 90,400 50 500 OMAN (o]




[1] 10,000 VAR and Above

Customar Installed st | Qty %“ﬁ‘;" Fn'_l':}' '“r'::,:f' Cooling M;:mm Remarks

Takyo Electric Power Co. Johnan z |40,000080,000 50 &0 OFWF 1a72
Takyo Electric Power Co. Johnan 1 80,000 50 &0 OFWF 1574
1051 (Turkey) Carsamba 1 80,000 50 3ag OFAF 1877
Tokyo Steal Mig. Co. Okayama 1 78200 | 60 | 12908 | OFAF 1891
|Be: Hydo (Canada) Ingledow 2 75000 | 60 12 ONAF 1968
|S-aiam-$h'in-HIH {Thailand) Rayong 1 71600 | so | 12908 | oOFaF 1007
|NF'G (Philippines) KarayanMaga | 1 70000 | 60 245 ONAN 1087
|H|:|khaiiu Electric Power Co. Oono 1 70,000 | 50 10 OFAF 1092
gg:‘:;:‘lmr::af““' Singrauri ete, 2 gaooo | s0 | 420 ONAN 1984
Imﬁmﬂgwmn Hail I z 60,000 | @0 380 ONAN 2000
TAVANIR {lran] Tabriz 4 50,800 | 50 400 ONAN 1989
TAVANIR {lran) Karoon 1 50,800 400 ONAN 1689
TAVANIR {iran) Arak 1 50,800 400 ONAN 1888
CADAFE (Venezusia) El Tablazo 4 s0000 | 60 | 400 OMAF 1983
CADAFE (Venezuela) Buena Vista 3 50000 | 60 | 400 OMAF 1083
Kyushu Electric Power Co. Nishi-Fukuoka 1 50,000 (i) -1 ONAN 1584
g;:“’p;:;:"t'l""n;‘;‘m' Farakka ec. 2 50000 | 50 | 420 ONAN 1984
':::':;':l;:“:r::;mr Farakka otc. 4 50000 | 50 420 ONAN 1085
TAVANIR {lran) Fasa 2 s0000 | 50 | 400 ONAN 1985
HIDRONOR {Argentina) Chaele Choel 1 50,000 500/"3 | ONAN 1989
Tokyo Elactric Power Co. Tabata 1 50,000 10 OFAN 1989
WED (Abu Dhabi) Al-Ain & 48,000 1998 | OMAN 1991
MEW (Kuwait) Sabah Al Salem | 4 45,000 33 ONAN 1986
MEW (Kuwail) Sabah Al Salem | 1 45,000 aa OMAMN 1947
MEW (Kuwait) Wast Jalseb 4 45000 | SO 33 OMAN o)

MEW (Kuwait) Ahmadi 4 45,000 33 OMAN o)

WAPDA (Pakistan) [Muitan 4 | 111,300m 550//3 | OMAN 1986
WAPDA (Pakistan) [ utan 3 | 1m,300m | s0 | ssoiv3 | ONAN 1889
WED (Abu Dhabi) ALAin 4 36000 | 50 38 ONAN 1892

31




[1] 10,000 kWAR and Above

Customer Installsdat | Oty Cgﬁﬂ}’ Fn?;' ""::,:I“ Cooling M:lm;[“ Remarks
Kyushu Elactric Power Co, Yamaie 1 30,000 60 66 OHAN 1857
P.U.B. (Singapore) Jurong 4 30,000 | 50 10 ONAN 1968
?ﬁ&:ﬂ“ﬁ Wita do Sal0 o simer 2 | ao000 | 50| 315 | ownaw 1978
?ﬂm Mita de Salto |, evideo 2 30,000 | 50 13.8 OMAN 1978
Tokyo Electric Power Co. Kudan 1 30,000 50 20 OFWF 1980
Tokyo Electric Power Co, Suidobashi 1 30,000 50 21 OFWF 1982
SCECO (Saudi Arabia) |Mnjmm!h Road | 2 ap000 | 60 1 OMAN 1083
Tokyo Electric Power Co. |Stidnl:m.5hl 1 o000 | s0 21 OFWF 1987
Tokyo Electric Power Co. |Eidajl:|aah| 1 30,000 | 50 21 OFWF 1987
Tokyo Electric Power Co. |Eidajl:|ushi 1 a0o0 | s0 21 OFWF 1988
Tokyo Electric Power Co. lEidajbashl 1 30,000 | s0 21 OFWF 1891
Tokyo Electric Power Co. Eidaibashi 1 a0 | so 21 OFWF 1993
Kansal Electric Power Co. Shin-Aimoto 1 27,600 60 11 OFAN 1857
Tohoku Electric Power Co. Sendal 3 25000 | S0 33 OFAN 1960
gm;rmm;‘::ixa‘“ lsa TownNorth | 2 25000 | 50 88 ONAN 1981
g&mgnfgﬂzcmm:ﬂ:a“ Busaitin ! 25,000 | 50 88 ONAN 1981
MPC (Philippines) Hermosa 1 25,000 &0 230 OMNAN 1880
Kansal Elactric Power Co. Csaka 2 20,000 60 7 OMNAN 1960
Tokyo Electric Power Co. Kamaido 1 20000 | 50 | 10/20 | ONAN 1964
Tokyo Electric Power Co. Minami-Ohta 1 20,000 50 20 OFAN 1965
Chugeku Electric Power Co. Okayama 1 20,000 B0 66 ONAN 1967
TEK ({Turkay) Etibank 2 20,000 50 170 OMAN 1960
Kansai Elactric Power Co. Osaka 1 20,000 B0 77 ONAN 1982
Kansal Eleciric Power Co. Omaka 3 20,600 &0 k) ONAN 1585
WAPDA (Pakistan) [Muban 4 | s40008 | 50 | s50473 | ONAN 1989
g“rzﬁm“ﬁ e — Salto Granda 16 50,000/3 500/ 3 ONAN 1978
g"m“:_'f:g_:w’“;: Mixta do Saito  looio Geande | 10 | 50,0000 g’j’gﬁ ONAN | 1878 ﬂ‘m
TAVANIR (Iran) [BiLengen et 8 16,540 | 50 21 ONAN 1986
Kansai Electric Power Co, |H|rmm 2 15000 | 60 ™ ONAN 1952
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[1] 10,000 KVAR and Above

Customer Installed at Q'ty ?:3::? m V?:.:}M Cooling h“::mm Remarks
EGAT (Thailand) SrndomSurst] 2 | 1000 | s0 | 115 | omaN 1985
Tokyo Electric Power Co. Mishi-Sagami 2 10,000 &0 20 ONAN 1965
TEK (Turkey) Etibank 4 10,000 50 170 ONAN 1968
Japan National Raiways Tsunaghima 1 10,000 &0 7 OMNAN 1976
Note:

1. Abbreviation for cooling system
OMAM —— Oil - immersed self - cocled
ONWF ====== Oil - immersed forced - water cooled
OMNAF —— Oil - immersed forced - alr cooled
OPWF - Forced - oil forced - water cooled
OFAF —---- Forced - oll forced - air cooled
OFAM == Forced - oil self - cooled
GFWF —— Forced - gas forced - water cooled

2. Abbreviation for cooling system
O e Under manuiacturing




