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= CEBIMELR (CIOME C D 12 ? What happened in a power system?
. E?ﬁ@iifﬁﬁ\ ? What was done immediately?

NHODOANZ Contents
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1. B CEBABRICANES ST ?

What happened to the power supply?

O FEMALOXREFaFZHLETING - RFABRERMENSZRICK

Df?ﬂ: NS 35%1mIEE Generation plants along the pacific seacoast have
been heaV|Iy damaged by the quakes and the tsunami.

O #w®X LT S> bdThe damaged plants are:

O EIEXRFECE O ERRHFETE
In the Tohoku area In the Tokyo area
V= 2573kW BEE— 4705kW
file 445 kW BEE_ 4405kW

Frila 9573kW IL2F 380/5kW
EE]  2005KkW  Z93E(3) 163FKW
() 20075kW F PR 100/5kW

S 440F3kW
:/I:!E ::/I:EE 1\ E%(;HE) 14OEkW
(1) R EEEES 63/kW

O 3/11(;H§%m%®j§a\ﬂ &> TULVR
WESPE T, SE(CH U THEDHAARE

In March, when there were still larger winder demand,
we had a severe shortage of power supply.




2. BEDOMG

JEBEN S (FIE

IMIXET:
From Hokkaido
SHMERROBRKRSSUERROERASE through HVDC
(PHIBEEICBTHEM 27T EEREL—I6) transmission:
600MW
¥OARILERERHHER —_ .
CE WOl T T CE REESTS) ——y— EAb-RREDE
GOHZRDS (SJE Py RER(LE S
IRENZZHAFRC : L Sl EORNEVDE
From 60 Hz system SENWNARETRHT
S aiiie, RS SRR
166675 -to- . e
o " back-to-back: VAR _
< 307k —27075kM [ : TEEL Although the tie-
- line between Tokyo
- i and Tohoku is in
A @ = operation, the
2R RUOBKN) i stable operation is
quite difficult.
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2. BEEDMIG ?

O 50Hz/60HzMIER IS (C 3D
1B FE60HZER DK DI#EDS50HZ T DiEEL

Hydro power plants, which are normally in 60Hz operation, are connected to Tokyo
system in 50Hz operation.

> (L ARIFEPT (%@lﬁ) 17.585kW (1,25#%)
> NEHE— - %: =B (FRFE) 137/kW
> HIEFErF - EERE (RE) 7/HkW
> ZRES ('\)93_3:373‘) FEPT (RE) 27HkW
(WINB, #HEeHIKkE(CKFIT DIz, LEIFEKXIE)

O EN=CKDIMMIFRDBFRFEE L IFIR ERE 0)20354,\
FEPDIE (M#1005kW, RIEEEHFKW)

Purchase of existing major generations for self-supply in each power system.
(In the first week, 1000MW, several million kW in April)

O FERTOZHOEENIEROFE - £/
(—ES Iz DEKkw, 2+HkW, 2 EKW)

Purchase of existing numerous small-, medium self-generations




BEZDNIS

O XEBZEET D, BHOFTELMEBRAAFDE LT, FESNHE
BEICKDRECEBESIED

In order to avoid unmanageable blackout, power supply to the areas in a power system
are alternatively stopped.

(EARICIFTESEIELTULD M ? How is it operated?)

O BEMHSDIEIET, 275kVI2154kVOBEEZEEPID66KVIXEIFZ (1
L, @EEEJEHWEE,FEJJ—F%H B9 D

An operator switches-off 66kV transmission lines from 275kV/154kV substations so as to
black-out the connected distribution substations.

O CoOfER, BELERAZEMNSD6.6KVELER (LWHhhD TEHE] )&zl
SEZRZITCVDIFREN, —RBUUFELRD

As a result, 6.6kV distribution lines on poles are de-energized and all the power supply to
the demand are suspended.

EES |---> LEESE [--->
%j]{#\:ﬁﬁ Transformer | _ _ -> %jjﬁjé#ﬁ Transformel ]
Power supply —CD— EWEe Power supply _CD_ bl
- - _> Circuit breaker __ _> | Circuit breaker [ _
off —— lon=>off ———
-CO I = LD ---
154 or275kV 15F =%
66kV 27F ALk 66kV
[(FEERAROEEMR] FtEEFEEERROZEERHN]

S/S during normal Op. S/S during Rolling-blackout




BEZDNIS

AEERAZEMMOXITREEXIEN, THXDEmd UE—H LIRS E, RD
NRL AT BB NZ T DIEHICTFEED [CEMSAIANC ERE, BEZIC
EDOTCUVWDEEITBINEVSFREENTEUNS

A supply area of a distribution substation is often a little/sometimes largely different from
an administration area. The power company tries to avoid a rolling blackout. Those
reduce the predictability of a blackout for the demands.

STEISEDMEL, EHEEE, THOBRECFHEL, BREMEASHE
U, EEERRECRRSNIBRADZEEKREL)

The rolling black out, even being managed, heavily damage all the social and economic
activities including medical facilities in hospitals and houses.

STEEEDREIAIE, # 1?%6&%(:1?5:&\’9%5"\0)EE1 LW &BET,
FB—MTHoITH, STEFEEDEMTEDEED T F I ACEHDLDIC,
SEREDUIT DOETHHNERGHFTED

At the beginning, the operation of a rolling black-out and The rolling black out, even
being managed, heavily damage all the social and economic activities including
transportation industry, shops and medical facilities in hospitals and houses.

sHEMSE (rolling black-out, #EEE LR ENLL) (FRCK, FEER
J:ITCLA:_CE Dﬂ?‘%‘ﬁ(iﬁéb“ —HZFfE, BRSNIEBEOBENF
EAET, SEIDRRDIZEDKDISHIR - %E’fid)i-jd)(a*ﬁﬁ

The scale and duration of the rolling blackout in the Tokyo area is much larger than many
of those which are ever experienced




B aWhat have been done?

O STEM TIERUVMEE S (L ? What is an unmanageable black-out?

o DN AREL, TORBEBEESOHzZODEIRZME T 92 &R
ERDERRZ S STz [EREEIR T REV L —] H"EERIC
EMEL, REDY L —DRIE L REIREUR T DIRNTLDEHRICKD,
RFfEIRY, HOEp (CFR TERUMSENRET D
When power supply is smaller than demand and the frequency of a power system

reduces, under-frequency relays subsequently automatically disconnect demands in
the system. This is an unpredictable and large scale black out.

« KIBEMEEBICKDEIHICEWSENMNDS EWVWDEREERLE
RS

When unmanageable blackout happens, many demands and sometimes many
generators are disconnected. The restoration will sometimes requires tens of hours.




. SEMAHMTHONDDH ? What are being/will be done?

(RREHEANDIZEIN Tokyo area)

O KHOOEIEREDE, EHR&RHR, KE (ROHBHSIEU TWDIREE) |, B
WMSDEIRRE, ZNENOIRNRICIGCT, LEM, 1A, EH, o
HDOT(IEEMNDOK;EECEIR

The thermal power plants are/will be on-lined from maintenance work and long-term
cold reserve, and through restoration from quake damage in weeks, months and years.

EIHODXXE—R : BEENEL, BREEIRIQREN <
BIRIDIRR(C KDH, READEFIE)R (S, IREECENEEERAK
O SAHICADESEEEDOGVEIR (FEEHIBL VT L

In May, when air-conditioning load is minimum, the supply will cover the demand.

O EBEFCIIFEEENMEINMUERTEEAR6000HKWIEE
In Summer, when air-conditioning load is maximum, the peak demand will rise to 60GW.
EE(CHU6500hkWZFE LU CWLEHEED I,
IREEFELEPDEFHEEIHOEDSIAWNDZSS 15005 kWEL EAME
FATERVVRR
7Bk BAEES5005kW > #t#51152005kW(Z157K4005kW)
SAXR ®B®ARFES500HkW > Hf57350705kW(HRIFREFHID=IRAD)

This summer, when around 15GW will be unavailable due to the quake, the supply
capacity will reduces around 10GW even with restoration of long-term cold reserve units.

O ZFCEEBFEEMNMENL, FELHESHERERE

In May, when air-conditioning load is minimum, the supply will cover the demand.




3. SEAIHMTHONDDH ? What are being/will be done?

S50HzD3ZR TERSNTCLDERIL, RROMWRFE
DFFRICHNTC, HighieRE, a1 (EELEET
(F78<) ZHEELEETERE U TORENNBHE

The total operation of the two interconnected power systems needs
to be stabilized through restoration of supply capacity and energy
efficiency and demand suppression.
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BE—FOHERAT

Monthly peak demand of last one year

RARHBIRRDSED
DIEEMHERE
N DOERBHEREEEDHERE.

B/ KOER (CIFRDBZEMIEHE.
TEPCO’s Announced supply capacity in
this July, including reserve capacity for
balancing and unpredicted failure.

For pumped storage, operation during
night time should be secured.

RILRMIEIEX C L DFEDRD
HRORIRSETEIFECIFED T
(AVANAYY o

SROEHE EFEFEIDIITEL
(CRDBEENEDHETDIMNE
T2 EF /R0 AT

Tohoku system, where there is large
demand loss due to the quake, did
not experienced black out.

However, load restoration and
coming summer and winter peak is

critical.




4. {a]%ZF NEZH ? What is to be done?

EES TN
BIE6T HKkW
SHES58HKW?
Summer peak
Usually 60GW

This year 55GW?
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Winter peak
Usually 52GW

This year?
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Summer peak
Usually 14GW
This year?
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4. {a]%ZF NEZH ? What is to be done?

g‘]i?ﬁ%ﬁkw
TEEA %:ﬁ . ﬁjt%ﬁ%ﬁﬁ} (f’ R SE(S?

Wint k
Il e

] This year?
Summer peak )
Usually 73GW

JeFry Iz, HELER
DIIE LT THRETEN,
STEIEEZLEHTED

By resolving demand/supply gap
through generation capacity restoration
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4, o]z 9 RNEZH\?What to do ?

O S (SF - REOBEOENFEOLE—TIFT) , HH (BF)

RHAICDOBIRES LD ZRMEICT D
Short and Mid-/Long-term strategy

> JRHAICTCTERWCEZW Bi&EmL, FEEMUTH
fER(FIES RN

> B2uBRED F(IC, RIANAEMNS(EI NS EZITODIE,
LIRENMDTIEIRL, HFRADEEEKEU)

O HIMRFEDNSDIREANSGETZRE T D

Removal of blood loosing situation

> HASEEEHOKIZALREDIZS, FI (IEABNRECHTT
DRI ZEEL, STEIEEZEET D

> FTEEEZAEHELTCE, RFNOREBORKINEHNITHON
TLWBIRRTHE, RFHIE (1105kW) Bz DEFMEFI10004E
FziBIEENmELTULED

Loss of one 1350MW nuclear requires 100 billion yen of annual fuel cost.




5. 5F5HEARVER D #H A+ ? Short term Efforts

O 60HZRMSDIMEDIEN, 50HZRD60HZL/R EEREICEHT D&
(BURE PR DRSS, FHBEDO0HZL(IFER (C(SHHIE)

To increase the interconnection capacity between 50Hz and 60Hz or others relating
changing system frequency.

O ROKRFIENIILEDEIRDE
(B TIHMERIZRDG/TES, KRDEER(ICITEENND)

To construct a new major thermal plant which takes several years.
excluding low efficiency G/T

O KBAHEE, BHORELRIED [RR] 186
(B A (NN T E DO FEERRIZN R (LPRERY)

To emergently deploy new distribution generation including PV and wind for major

I it .
ST 135 RKWORTFHEMS [CHBHRRANTE T DR
TI(EFI1000 5 KWDPVIHIILE
One 1350MW nuclear unit is comparable with 10GW PV. Existing

=

@ PV deploymgnt in Japan is 2GW. \
@ > BERRANENE LU TBOE—TONWRE T DERMEICIANE,
= A8 EBBEONYF LIS U RS TE3

When the demand-supply balance as a total is improved, the kW of
PV will be effective to reduce a summer peak load.




5. 5F5EARVER D #H A+ ? Short term Efforts

- —
EEDHIR : BT REEE

Reduction of demand: energy efficiency and demand suppression

WEIGPR, WEIREDRZRIDEIRDOIIRER

(212U, DRI —EFKEPAMEE T S REBIRESERERRR(ICHE TS
DEDICRD - BEMEEIRIRWN)

New generation: limited to emergently deliverable ones such as G/Ts and combustion
engines

BEEENDNTULRWBZRFE - IFEREIRREF/NDOEIRDER
(TZI2U, #EFREEND - BFEEEFRIRWN)

Utilization of existing self—gengrators L

P REABZE(CA D TAREE CIFIRVVEA S BE L TD

PV R 7Z Z T2 0 e EIREHIE DR

New deployment of distribut\ed gen_e‘_rgtion including PV and wind, in line with long-term optimization
sER _EDOFTEEIROBIE UER

Advanced commissioning of planned new generation, if“any.

4R - EFRHSO—FN R BENN EEBEOBAD

Temporary hand-over of works to outside 50Hz area.

FIEFRDIRF I DEH

Utilization of existing nuclear plants

m/KFEBPICHERTSHERT, BoOHRAU EDHEEH EBRD
XN 2 2, 3, 450 &1330/5kW




5. FREARVER D fHA (T ?

IEBIEEDLDICERZED TLNDDH?
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5. %E,HHH’\JHSUO%H%(Z{ ?

EDRDIREE/BIRZITONEN?

STEEEZ TS EEB(ICRFAREZMT CEDLDIC
FESVOEHEZIIH LRV EE/EIR

O EEEPFI T
> FEOBIRINET SIBED L LT RTE S NS/ A T8
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> REIERDIRERE, FESZ FTFRWITIXKESLD
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O ZXEESPFT - ZEF5ERFT
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5. FZHARER D #HI (& ?

WDEIE/ AT REINETH ?
O e (CRABRIR<KEIE/BEIRI DCENEE
> ENEOEBEDGHNN R ECRARBLE 3287, ABDR
N7 HEB U CWBS(RFH1EHZD600-1000/EM/5)
> AOHBESN3NODOSVVRRIEZAADHENIEBT BT EICHS
> RRIBEEIRD O [CRMER < BB TR ENEE
REIBHDERICKD, BKREMMZEELS B IENZHEERTED
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A\

OSFtE—J/EF (13-168) (JFCERE

> BFE(CREMRIRS, T (BAHODRVHRZERML, BEFE— UK
M (ClE, KDIEHNZEELSRZHRET D

FEMRHYIRENE /A TRICKD
4T, BRBEESEHASEROTTERZERL,
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5. FREARVER D fHA (T ?

O SUEELFI(CH VT BEIB/ATANR (HREBORSIEE
Dimza
- EEHE (BERD4E])
o BHDDIRNITR

- I7AAEL1CLETS 16-2475kW (40-60W/tHE)
— FLEIEERE SHKW (20W/HE)
o KDIEEEYIRANTR
_ IFOACAEET 160-2405kW (400-600W/ttHE)
— FLEHT 405kW (100W/1H5)
- itE
o SRIKGTEHERE (BEE —m/KEI) 20-30 BAkW (20-40W/tHH)
. IRERERIEE 20-30 kW (20-30W/1t) 3
- AEESRTEEE (1-58) 10% 155kW (15W/HE)
« B A IL—IEDRTEREOFF 10/kW (10W/tHsE) \
- BFTRSEORTRFOFF 105kW (10W/tHE)
O ZEFEPPY (CH T DETERNER
_ BBRA : 3 EUHIE 150/5kW S, Eigx
(NEREETEIRKIC KD + 22507 kWOHEIRRISR) SAEE |, Ik
- Z : NEEEEINSEDE 3ERIN  210-3000kw e
— TOMMDXFR

. 324~y FPC—_J — NPC 105KW EES




5. FZHARER D #HI (& ?
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5. FZHARER D #HI (& ?

BADHBITDIEMBO TR TH D, RE. FIH. EFRRESZXN
DERINRIC L DEE/E T EEDERNEE,

RKEDIGE

O [EBEFLDEARESREBNZEDSOTERAZIEZ CTLET ]
EEDSF FBO TEZHDEBIDEEDEFTTHD . BENEFARS S THERARHEDRE
WBDZIBKR(CERDHE(TIR,

O (9> &EBERZEFED TODBDIIMEHRED/NSIRRIEHETT |
BRMESEDIMEA=EKX, IHODFERE TR &
PRIEHE © 100Wx248FfE=2.4kWh, EFL >>4[0 : 1.5kWx3/60x4=0.3kWh

O [J\Y O =& EYDDEEEIZ ]
100WZ DI 2 (X712 U [C LTTIZE DEII(F0. 1kWx87608F i/ Fx23F/kWh=2000
M. NEHNE— RADBEBITOHEZED T, /RY>—DTOERINE. FMEHNE
($5% & =T (CESANDEIFIE],

O [ S5hEIEEO>TLDDEmEEETLESSVEL]
MBEDRERE. T L EDHDIETORELRE., MEQIZFTHIE EBULOEIRIF,

BRZEDSHN - 3. EFRACEZED TLDIHOBHRNER




6. LEHIEY D #HA (S ? Mid and Long term Efforts

':F',HH (’5&&) %ﬂﬂ (10“’20&) _COD;(‘:I-}I_E‘%'WIJH’]ICI- and Long-term countermeasures
<55 RSupply side>
u Fﬁﬁﬁéb\’:\b@%ZEJ”%@@EET@*ﬁEjPlanning including lessons learned

50/ 60HzfE DRI ENZE PR & B TR EBHRODIE

Reinforcement of the interconnection between 50Hz and 60Hz

50/60Hz(CET=N DIHKFEEBPIFOF N (BIFH : FT=iRi%K)

Deployment of 50Hz/60Hz generator between 50Hz and 60Hz systems.

BIRDZRAC(KIZIE. BI7IR EDIER)

Diversification of generation including PV and wind.
ZARIABIRZZ T AND Z ENTETDimE DR E
Reinforcement of transmission system to support generation diversification.

HISAITZ T THITT D C & (SHRBEE(CAF THENEEX

O O O

<HEEY - kDemand side>

Eb‘éb@@%@ll%‘:ﬁwté @*ﬁEquanning including lessons learned
AERREDHER - BIEEATFRILF—x0Em, #ERDEA
%I*, ’ErﬁEE'J:E— H@EQIEEnergy saving mode

DAY TR RZICKDBEZSY > IEnergy monitoring by dEMS
%g@ﬁgﬁ'ftDemand activation by dEMS

Oooooo




6. FREARVERD #HF (& ? Mid and Long term target

2030FED T )L+ —F#EEnergy Outlook by METI
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6. FREIAMEYD #87+(& ? Mid and Long term target

2050F DT %)L F+—E45Energy Outlook by MOE
O RIEAPEIAO— RV INEFEELERLD
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