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<Reference>

TEPCO's Power GridMap [ — &% B E 4 4B

(as of March 31, 2000)

Hokkaido

Ohma
{Eleciric Power
Development Ca.)
1383 MW

Onogawa, Aximoto, Numanokura

{Tahoku Electric

Higashidohn
Nos. 1 and 2 units 292 MW
2,200 MW Pawer. Co.)
g . o . Futaba Line
N Kashiwazaki-Kariwa Shimogo Minami-waki [[JFukushima Daiichi Nos.7 and 8 unils
Aomori Pret. 5 (giﬁe{;‘;‘:‘m"w) 2.760MW
‘§ agokura
= ecc Powes Development Co.) ®) 1 omioka Line
e Ohtori 87 MW . -
S : Ig‘é‘“ Power 'Soma Futabz Fukushima Daini
£ kutadami Shiobara Line Trunk Line N N B
< z (Bcte Powes Dev 5 o & jpii Hirona Karyoku Line
= = 202 7MW ahara Hirono Nos.5 and 6 units
12 © Ohlsumata (Elecnc Power . N N
Shinanogawa '_g‘ (e Poes DevelprentCo) D o) & A Shin Iwaki 1.200MW
Okukiyotsu Daini S . T ; Shimogolfa ) S & S
© < Yagisawa adami : obar RS 3
{Etectric Power £ . Trunk Line  Line S SME
Development Co.) 2 (Elecirc Power <& A :
Okukiyotsy s Development o) &'; & Nakoso {Joban Joint Power}
(Electric Power Tamahara '";z‘f,“n‘qam S s o
Development Co.) ‘; o?§ Y
Ny in-Tochigi S
Nishi-Gunma Higashi-Gurma ‘,\\gas‘“'eu“ma ® Shin-Tochigi ' ¥/ Joban
’ () 8 Shin-Moteg
Hi N i
£ @) ShiHasuna ’ Q&Q‘\' - hI.Amte \ Tokai Daini
= Naka-Toly =3 in-Motegi (@ from, (Japan Atomic Power Co.)
; S -Tokyo _ )
Shin-Takasegawa £ %’5 Trunk Line Shin AvagiLine Hitachi-Naka Hitachinaka Nr:‘._: ;:u I(10':)0 |\;1w .
£ e Karyoky Line itachinaka No. 1 uni
Ta{l;_;‘zseegawa (_-:3; ‘% Shin-Nitia( @, (Bl Power Development Co.) {Etectric Power Development Co.} 1,000 MW
hd kS
5 & Tohmo
B ‘¢ seime (@
Shin® Shin-Tsukuba Line i
Azumi Truok Line Okabe : @ Shin-Tsukuiba
Kumaga‘y\:“ une i s
Shin-Okabe . S
Azumi msm g\‘\mmn o Koga s, a( Lf::"m?a Kashima Joint Power
Shin-Shinana Tokorazawa
oo O g
Kannagawa Shin! ‘.\"‘ () 1‘" Shin- O Sm;:eiyo Line Kashima
2,700 MW Chichibu L) N Kt inba Line _I@
KazunogawaLine § oyooka g Kawape Katsushika Sin-Keiyo in-Sawara
1,600 MW MosSapama 71 SN ~
. i
o \ Sh‘i‘_T. amal @< Ohme @ Tama ansmigoen Line Sodegaus
Higashi-Yamanashi (@) Shin™  snin Nishi-Tokyo Hokuso grune
Hanno ‘rama ChigarGs1 | \Chioa
Line Qo nd 2 units
d "
Kita-
Shin-Fuji( @ Jmmszotodk
]
WG )
Shin-Toyone n”xi\“““::ev:v‘“ Shin-Hatano
(Electric Powar \,‘\a_“‘?q«e‘ ol
Development Ca.) 5"‘;&& No. 3 and 4 unit 3, 040MW Q Ohshima No.t unit 3,000 kW
Hngashl-Smrmzu {Chuby Electric Pawer Co) Yokosuka ™ Gmitsy Kyodo No. § 300MW L
( o Toshima No.1 unit 240 kW
Sakuma _m]
{Etectric Power Omebpmsm Co) D Niijima No.1 unit 2,500 kW
S
Shikinejima
nMy sxaned eominuing Existing facililies ° o
Power sl = Koushima No2 (O Mivakejima
stations \ —_ e unit 1,500 kW o Mikurashima No.3 unit 120 kW
Transmission] 500 kV = - C 2 0
lines Hachijojima Geothrmal 3,300 kW
275 kv Omo
oy © ® o
< 500KV extension D B ®
275 kv
®) 2 b Q Ogasawara Chichijima
275kV  extension D D JINo. 5 unit 1,500 kW
Swilching stations Q Ogasawara Hahajima
® ® 8 WJNo. 5 unit 240 kW
Frequency conversion equipment =1 (o= ] B3
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contingency contingency

165KV %2 E 4 O
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O
WFEE
345KV m =4 O
SxEEFY (—%E%)
F & 154KV s =1 42 O
EREZR (—8 2 %)
H 4 154KV 2= 4 O
28 5 O
BT O
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EMTP ~ EMTDC - RTDS % -

325 A R B % T RIA £ (zero-miss current
phenomena) 1453 Z 547 » B3R A& LM M % #H CiRE
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m\m
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#H— s F 2 I00MVAR B B B # 2 B -

16



(w) EHERSZHEEZME

(&)

2ETHE MKV o TEERBRARERAHMNEREH T
BORHRERREREZATERIRE B ARBME
HAHEINE T AR  EFERETE B AEMHE LT 4
R BT8R 88T R e

EHMERSZEFE

BT EFLERBAKE R ERXRLEBERS > A
Eama o BHIRE > BEBTEEETER RERAEL
TER A AR B AEMIEATHERS BT 52 5%

TR ERBAEREBERBZ FPUMMARARL T -

17



345kV oA Al E g = #F 345KV #‘-}%%%

2 el
oz
g@ 3 < — 994 7|
am — —— ooLA IS
° e 01 A=
023 A=l
! ¥ — 03 2=
@ 345/154Ky MIR
85
= 69 —¢— 765/345KV MR
: f =AM ws kY
Ry @ ket 3
© N 8 FOM 76 Ky
B son  evo e
o & oo i srig|| 88 .
° S
i Ty
o =)} ozl
" < 88 €8T, s
age SNE O, 2 JORNE T Bl B
18 ee—i— || B vy Oig . oo
® X O —g=—x—h 78 —'——V_m._?‘ @ " N\ el
@@ %b !
. 5]
Mrgl) B 1 w R
&2 sigol [ ponyg
4y QO L] B\
® B 2 e
Zewe e
I —
WL B oo o
%"S‘lm Alxlx{ B =
=l e P K
o1e 18715 8 €o @,
[ 48 Al
r I Ot"
& T | o0 ||~
1 148 L; e [[* °
| — 1Ll
LM
=
4B
Egmﬁ_r Y .
@ @ o) Sns
) [ 5 I l
1
2 @8
Za
&° B
i
gaf ez
At
© R e
BENP 6 I
L) 5
TP 14 3 !
T )
. ~ 48
@8 s B i o
< £ 8 I k]
agle : B @ 4
RS nF )
T ___I.Lg'um
RN F- s
48
= N
& e
18 @ o
21010 OO
— EE sy SERyr
[
°g e &35
vy e




N MAe N X AE R R EER

PowerGrid £ R EF sl — B ERF AL BHRT L %2
S EEYE > Bk PowerGrid B2 2 TV BB S B AN TF
/5] > PowerGrid & 3f B E@B I AT 2 % N H ik
ERERHUTIORARE A2 oA FE2EHOZIEHE®RET
MERH EEGTHRR " BEUATIHERBHNREEAT
ZRE - BELRGHRIERA  2EEHF X EBHNARIL > 1998 £
RAARFE M I0KVTESE L 4% RERAE A F e
400KV T A #BL TR WRTHE 2] 2R EER -
£ & PowerGrid v E 2 B Lo B w. 777 -
LA MBATEZES—HBHERSIHEER > sBEMES
WAk T
(=) REATEEFRBR T TALRBTIRRLLMABAZEY
A
E & PowerGrid A— 24 %4 TFIlb2HETHEE » HN
TEE2ERERYE T HHNHNRBHIRLTEEAERL
BEFZHM  THERETERBEHLE - ST 8 Kk

M-HAMEAREASHEFTERBERRIT NN -
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(=) 2 & PowerGrid st x# E L4 % E AR/ L (zero-miss

current phenomena) - 1B 4380 B TH B A KW

B MTTRALAZERYEMA  FTHRERT —EHMeE

1E#2 B & ©

1. Uit En SERAF

Step

operation

1

ITH RS RRZ B SCRATTRAL LM
TIE)

ITH LB ERE 2 FBEE S (isolator)

SRS Z BT B IR ET A

2. BAGRBREBHERS (EHEAF TR PT )

step

operation

1

ITH %?E%ﬁ%%zﬁﬁﬁﬁ ( Tgﬁ,% BRSBTS
PT % &)

Bl e E8 TR E X MaseER (isolator)

BRI SIKEHS

3. HAGBREHERS (EEBETHPTHEW):

step

operation

17 B R 55 o 3 X BT 3K 25

TP 35 a8 % (circuit isolator)

HAEMEnS ek (isolator)

% 3515 2 %5 48 B 4 (circuit isolator )

Q| | WO DO

B3 BT B A
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(Z) EBHMERBZEREE

1. #uik PowerGrid B AT XX GBI R EN B A T4
Tk -
TR ER %% (MVAR)
400KV cable 100
230KV cable 50 100

2. /;:L#Hﬁ]lﬁ% %#ﬁ%@ﬁ > 230KV %‘;{‘}E ’ 2}1

by
N
N

SOMVAR -~ 100MVAR & #& -
(w) EHERBZHEEME
1. BRAl EAGRBAIERIBRTREIEIZEHNE
o RFTEBRANRBALAGEELZBER -
o EHALHMBPFHELEZTRES -

2. BAHIIE R EHENRESIEHNLALXEARERAER

B M (£ 5% for 400KV » + 6% for 230KV and below ) ©
BABHRIEH BINES B F /AR EE > 8 T IS
TS EIEARAE -

() #BERBEE

1. GRAABRAMMERERERE  ALRERFAGE

8 HNRIBZHR > A ERBEAE XL TR BT
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(1) Target of Reliability

Mk — REREATEELE

Definition of Power Supply Reliability

1. The bulk power system should remain intact with no loss of
Bulk Power load during any single contingency of fault. In the case that
System loss of load is limited to small area outside of Tokyo
Metropolitan and supply is recovered autornatically within 1
%;Snksvm?:;oanngz minute, the above rule is not necessarily applied.
substation 2. The bulk power system should be able to avoid wide-area
outages in case of double contingencies of fault.
Local Power
System 1. Loss of load should be eliminated within relatively short period
of time in case of any single contingency of fault.
154kV and below | 2. Any single contingency of fault should not cause outage for very
Transmission and important customers or areas.
substation
1. In case of single contingency of fault in 6.6 kV distribution
system, power supply to the customers locatad outside of the
faulted section should be recovered within short period of time.
Distribution 2. 22 kV distribution system gonﬁguratioq should be planned so as
System to recover loss of load within short period.
3. Any single contingency of fault should not cause outage for very
important customers or areas.
4. Planned outage by construction or maintenance should not
make reliability worse.

(2) Indices of Reliability

*  SAIFI: Frequency of black-outs
System Average Interruption Frequency Index
(Number of outages/customers/year)

*  SAIDI: Duration of black-outs
System Average Interruption Duration Index

(Minutes/customers/year)

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

Bukit Tarek

sategat | ay | G | Ton | VoeEe | coning | e emans

Tokyo Electric Power Co. Shin-Toyosu 2 300,000 50 500 OFWF 1998
Electric Power Development Co. Sakaide 1 250,000 60 500 ONAN 1993
Chubu Electric Power Co. Umemori 2 200,000 60 275 ONAN 1988
Tokyo Electric Power Co. Kita-Tama 2 200,000 50 275 OFAF 1994
Tokyo Electric Power Co. Kita-Tama 1 150,000 50 275 OFAN 1976
Tokyo Electric Power Co. Kita-Tama 1 150,000 50 275 OFAN 1977
Tokyo Electric Power Co. Kita-Tama 1 150,000 50 275 OFAN 1978
Tokyo Electric Power Co. Suidobashi 1 150,000 50 275 OFWF 1980
Tokyo Electric Power Co. Nihonbashi 1 150,000 50 275 OFWF 1986
Tokyo Electric Power Co. Suidobashi. 1 150,000 50 275 OFWF 1986
Tokyo Electric Power Co. Eitaibashi 1 150,000 50 275 OFWF 1986
Tokyo Electric Power Co. Eitaibashi 1 150,000 50 275 OFWF 1990
Tokyo Electric Power Co. Suidobashi 1 150,000 50 275 OFWF 1993
Tokyo Electric Power Co. Kohoku 1 150,000 50 275 OFAF 1994
Tokyo Electric Power Co. Katsunan 3 150,000 50 275 GFWF 1984
Tokyo Electric Power Co. Kohoku 1 150,000 50 275 OFAF 1995
Electricity Supply Commission g, 10 | 4000003 | 50 | 765//3 | ONAN 1985
(South Africa)

Kyushu Electric Power Co. Kita-Kyushu 1 100,000 60 66 OFAF 1979
Kyushu Electric Power Co. Buzen 1 100,000 60 66 ONAN 1985
Kyushu Electric Power Co. Buzen 1 100,000 60 60 ONAN 1986
CL & P (Hong Kong) Lai Chi Kok 1 100,000 50 400 ONAN 1986
Tokyo Electric Power Co. Shin-Koga 1 100,000 50 20 OFAF 1988
Tokyo Electric Power Co. Shin-Tama 1 100,000 50 20 OFAF 1988
Tokyo Electric Power Co. Shin-Tokorozawa| 1 100,000 50 20 OFAF 1988
Tokyo Electric Power Co. Shin-Tokorozawa| 1 100,000 50 20 OFAF 1988
Kyushu Electric Power Co. Buzen 1 100,000 60 60 ONAN 1992
Tokyo Electric Power Co. Shin-Keiyo 6 300,000/3 50 500/4°3 OFAF 1999
Tenaga National Berhad (Malaysia) [Air Tawar 2 90,400 50 500 ONAN ®)
Tenaga National Berhad (Malaysia) 2 90,400 50 500 ONAN @)
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[1] 10,000 kVAR and Above

Customer Installed at Q'ty C;:s;c;t)y F(lrjf) V%l(tc)ge Cooling MaYn?:;cc;Lre Remarks

Tokyo Electric Power Co. Johnan 2 |40,000/80,000f 50 60 OFWF 1972
Tokyo Electric Power Co. Johnan 1 80,000 50 60 OFWF 1974
DSI (Turkey) Carsamba 1 80,000 50 380 OFAF 1977
Tokyo Steel Mfg. Co. Okayama 1 78,200 60 12.903 OFAF 1991
BC. Hydro (Canada) Ingledow 2 75,000 60 12 ONAF 1968
Saiam-Strip-Mill (Thailand) Rayong 1 71,600 50 12.903 OFAF 1997
NPC (Philippines) Karayan Naga 1 70,000 60 245 ONAN 1987
Hokkaido Electric Power Co. QOono 1 70,000 50 10 OFAF 1992
gz‘r:’;‘zt; 'r',e('l’:;'a;’we' Singrauri etc. 2 63000 | so | 420 ONAN 1984
g‘;ﬁ‘;‘ﬁa‘;g}p"'aﬁ°“ Hail I 2 60000 | 60 | 380 ONAN 2000
TAVANIR (Iran) Tabriz 4 50,800 50 400 ONAN 1989
TAVANIR (Iran) Karoon 1 50,800 50 400 ONAN 1989
TAVANIR (iran) Arak 1 50,800 50 400 ONAN 1989
CADAFE (Venezuela) El Tablazo 4 50,000 60 400 ONAF 1983
CADAFE (Venezuela) Buena Vista 3 50,000 60 400 ONAF 1983
Kyushu Electric Power Co. Nishi-Fukuoka 1 50,000 60 66 ONAN 1984
gz:r:;;:e(’lm'af°we’ Farakka etc. 2 50000 | so [ 420 ONAN 1984
g?ri::f:t;:e(":;';"we' Farakka etc. 4 50,000 50 420 ONAN 1985
TAVANIR (Iran) Fasa 2 50,000 50 400 ONAN 1985
HIDRONOR (Argentina) Choels Choel 1 50,000 50 500//3 ONAN 1989
Tokyo Electric Power Co. Tabata 1 50,000 50 10 OFAN 1989
WED (Abu Dhabi) Al-Ain 6 48,000 50 19.98 ONAN 1991
MEW (Kuwait) Sabah Al Salem 4 45,000 50 33 ONAN 1986
MEW (Kuwait) Sabah Al Salem | 1 45,000 50 a3 ONAN 1997
MEW (Kuwait) West Jalesb 4 45,000 50 33 ONAN O
MEW (Kuwait) Ahmadi 4 45,000 50 33 ONAN O
WAPDA (Pakistan) Multan 4 111,300/3 50 550/43 ONAN 1986
WAPDA (Pakistan) Multan 3 111,300/3 50 550/4°3 ONAN 1989
WED (Abu Dhabi) Al-Ain 4 36,000 50 36 ONAN 1992
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[1] 10,000 kVAR and Above

Capacity

Freq.

Voltage

Year of

Customer Installed at Q'ty (KVAR) (Hz) V) Cooling Manufacture Remarks

Kyushu Electric Power Co. Yamaie 1 30,000 60 66 ONAN 1957
P.U.B. (Singapore) Jurong 4 30,000 50 10 ONAN 1968
Comision Tecnica Mixta de Salto Paimer 2 30,000 50 315 ONAN 1978
Grande (Uruguay)

g‘r’;‘";:’?ul‘f;::; Mixta de Sallo  1y1on1evideo 2 30,000 50 13.8 ONAN 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
SCECOQ (Saudi Arabia) Majmaah Road 2 30,000 60 33 ONAN 1983
Tokyo Electric Power Co. Suidobashi 1 30,000 50 21 OFWF 1987
Tokyo Electric Power Co. Eidaibashi 1 30,000 50 21 OFWF 1987
Tokyo Electric Power Co. Eidaibashi 1 30,000 50 21 OFWF 1988
Tokyo Electric Power Co. Eidaibashi 1 30,000 50 21 OFWF 1991
Tokyo Electric Power Co. Eidaibashi 1 30,000 50 21 OFWF 1993
Kansai Electric Power Co. Shin-Aimoto 1 27,500 60 1 OFAN 1957
Tohoku Electric Power Co. Sendai 3 25,000 50 33 OFAN 1960
gt‘s:gl;fgv" Z:;i:;‘”{g;’:gir‘g’a‘e' lsaTown North | 2 25000 | 50 66 ONAN 1981
g‘:;:ggg"" bl ';zr:g”(earai’:giga’e' Busaitin 1 25,000 50 66 ONAN 1981
NPC (Philippines) Hermosa 1 25,000 60 230 ONAN 1990
Kansai Electric Power Co. Osaka 2 20,000 60 77 ONAN 1960
Tokyo Electric Power Co. Kameido 1 20,000 50 10/20 ONAN 1964
Tokyo Electric Power Co.. Minami-Ohta 1 20,000 50 20 OFAN 1965
Chugoku Electric Power Co. Okayama 1 20,000 60 66 ONAN 1967
TEK (Turkey) Etibank 2 20,000 50 170 ONAN 1969
Kansai Electric Powsr Co. Osaka 1 20,000 60 77 ONAN 1982
Kansai Electric Power Co. Osaka 2 20,000 60 77 ONAN 1989
WAPDA (Pakistan) Multan 4 54,000/3 50 550/°3 ONAN 1989
g‘(’;‘;‘j;"?uffgcz:; Mitade Salto |o o cande | 16 | 50000 | 50 | 5003 | ONAN [ 1978
gf;':f?&:;ﬂ:; Mixtade Salto  |qoio Grande | 10 | 5000053 | 50 /g?%fﬁa ONAN EIC dary
TAVANIR (Iran) B/Lengeh stc. 8 16,540 50 21 ONAN 1986
Kansai Electric Power Co. Hirakata 2 15,000 €0 77 ONAN 1952
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[1] 10,000 kVAR and Above

. Capacity Freq. | Voltage " Year of
Customer Installed at Q'ty (KVAR) (Hz) ) Cooling Manufacture Remarks
EGAT (Thailand) ?;1’:‘{3““"“ Surat |, 15,000 50 115 ONAN 1985
Tokyo Electric Power Co. Nishi-Sagami 2 10,000 50 20 ONAN 1965
TEK (Turkey) Etibank 4 10,000 50 170 ONAN 1969
Japan National Railways Tsunashima 1 10,000 60 77 ONAN 1976
Note:
1. Abbreviation for cooling system
ONAN ——- Qii - immersed self - cooled
ONWF --— Qil - immersed forced - water cooled
ONAF --——— Qil - immersed forced - air cooled
QFWF —---- Forced - oil forced - water cooled
OFAF ---—- Forced - oil forced - air cooled
OFAN -—— Forced - oil self - cooled
GFWF —-—- Forced - gas forced - water cooied
2. Abbreviation for cooling system
Q ---—-——-- Under manufacturing
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