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Hia (e o feh ?

What happened to the power supply?

O FEUIEOXREFoFEZHFLETDN -

}/%?jj %/ﬁb\iﬁn tlilf"i (C cl:

'01'-?JJ: NS 10E%EEE Generation plants along the pacific seacoast have

been heaV|Iy damaged by the quakes and the tsunami.

O #wXUET S>> bdThe damaged plants are!
O ERRHGCTIE

o 0%

O ERIERHCTE

In the Tohoku area

J\FP 25 kW
= 4457kW
*Mla 955 kW
JRH] 200 kW
() 200/kW

(F):HRIXT

In the Tokyo area

BEE— 4705kW
fBEE_ 4403kW
NS 380/kW
2% () 1637kW
= PEARI] 100/5kW
== 440/ kW
BEE(H) 14073kW
FEEE 637kW

O 3/11(Ziﬁgbzarﬁgd)j(%(,\dz WM& D TULVR
WEBETT, BEICKH U THRIEDHARE

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




2. BE(CAIBMTHONTZDH ? What have being done?

EHMERBROBREREIVERBROERER
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From Hokkaido
through HVDC
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From 60 Hz system
through HVDC
back-to-back:
1000MW
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RBEEFEE T
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Although the tie-
line between Tokyo
and Tohoku is in
operation, the
stable operation is
quite difficult.
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2. BE(CAIMTHONTZDH ? What have being done?

'fmjr'j:b\‘a}TE;TEAdditional Generation

O S50Hz/60HzMOIER IS (Cd D
1B FEO60HZER DK DH#EDS50HZ T DIiEEL

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

> IEARIFERT (2fE) 17.58kW (1,254%)
> MEE— - B - BE=FEBPT (5FRK) 1377kW
> HIE=EFEF - EERE (RE) 7/HkW
> HTE (oI HhH) REA (REF) 28HkW
(WINHB, HEeHIKE(CKFT DS, LEEIFEKXIE)

O BH=HIC K DIHMIBADBERAEE=BIL EREDHD DK
FEOFNE (M#1005kW, RIEEEHIKW)

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

O EE2MITOZEHOETENREIROFRZE - £/
(—B&BI=DEKw, 391+KkW 298 KW)

Purchase of existing numerous small-, medium self-generations




2. BE(CAIAMTIHONTUNSB A ? What are being done?

§+@1$@-§Rolling Black-out (1
O X{EEZLEIDCH, BHOFELMHERIAFDE LT, HESNTH
BEICLDHECTIEESED
In order to avoid unmanageable blackout, power supply to the areas in a power system
are alternatively stopped.
(BB (C (X EDSIEIELTULAN ? How s it operated?)
O #fREFMNMSDIEIET, 275kVA2154kVDRBEEZREFIDO6KVIXEMRZTIEIE
L, BRERZEFUTZEETS

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

O COOfER, BCEREENSD6.6KVELER (WD [EHE] )EE'IH
SEEZITCVWDIFEN, —RBUTEELRD
As a result, 6.6kV distribution lines on poles are de-energized and all the power supply to
the demand are suspended.

EEHR [---> TESHF | ---
EHEES  [transformer [— _ -> EHtés Transformer ) >
Power supply —CI)— e Power supply _®_ ﬁﬂﬁiﬁ
-——> Circutt breaker -——> Circuit breaker | _ _E
-—/—
off — on=off f=—==2_
O —— === Fq R I =Y
154 or275kV 15F =&
66kV 27HHRILk 66kV
[TEERBOEEMR] [EHE B E A D ZE BT
S/S during normal Op. S/S during Rolling-blackout



2. B i Thnzdh ? What have been done?

=TE{E2EERolling blackout(?2

O BESERAZEFOZITHFEXEN, THRXDEMNT UE—EHLRNTE, 17D
N BT IENZITDEHICTFERD (CERSNRNC ERE, FEZKIC
EDTCUVWDEFEEITBINEWVLWDSFREENREUNMNS
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.

O SHEEEOHREE, B, THEORECEEL, BELREIZTASHE
L, HEERL E [CRESNZRBADEEEAZ

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

O FNEEEORBSEYIE, BIEZEECITD ZEPFERDODEEILNRESLT,
AT 35'37'73, STEISEDENMTIEDZE E@TTT/Z(LE@%&D(;,
SEEDUIT DOETHHMNERBEGF CED

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.

O EFTEfEE (rolling black-out, EEE LN ENEV) (FRCK, FESR
J:.TCL&_CE Dﬂf%i‘f(i@%b“ —H#EFR, [EoN/cBRDEZEHZ
EAET, SEIORFEDIFEDKDIREAR - ABDED(H

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




2. BX(CfaIh¥MTihonfzod ? What have been done?

=tE{E2ERolling blackout(3

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

o HEIHAREL, EOFERBESOHZODREIREZEIMET 92 &R
DDBEEI <To(C [ERAIE TRE ) L — ] HEBIHIC
EMEL, fRED L —DRIE L EIREUR T DIRNTDEHRICKD,
IFfERY, WIsH(CFR TESRVMEENRETD
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.

o KHRRIMEELCKDEHICEVEENNND EWDSERERSE
EES

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




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

HH#& 1 RSupply side

(RREBEHEANDIZEIN Tokyo area)

O KHOOEIEREE, TR, KE (ROWVBHSIEU TWDIREE) |, BX
WMoDEIRRE, ZNENORNRICIGUT, LEFE, 1A, EhA, &u
HDOT(IEBEMNDOK5EECEIR

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.

BIHDRAE— R : BEENEL, BREEIRILRENEE<
BRIDINRIC K DN, READHFIE IR, IRERETEMMEEERK
O S5AHICADESEREEDGRVE-E GBIV
In May, when air-conditioning load is minimum, the supply will cover the demand.

O EEFCIFSEEEMENUEBERE CIEEA6000HKWIEE

In Summer, when air-conditioning load is maximum, the peak demand will rise to 60GW.

O EF(CHYI6500HkWZFEL CULEEEEIE,
IREELERORFHEEIHOERODSIRAWNADZSS 15005kWEL EHVE
HTERVRR
7A%X SAEES500H5KkW > 487152005 kW (Ei8K400/5KkW)
B8AX ‘HmAEES500/HKW > #45150708kWARIGIRFIDEIERAD)

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 ZFLCEEBFEEMNMENL, FEULHESHERERE

In Mail when air-conditionini load is minimum| the suiili will cover the demand.

~



3. CNHMSEIHEE Z DD H ?What will happen ?

S50HzZDAZF CTERSNTWLDERIL, RROMRHTES
DFFACHNT, HieHiERE, a1 (EIELQEET
(F73<) ZHEELEEBETCTERE U TCOREINBE

The total operation of the two interconnected power systems needs

to be stabilized through restoration of supply capacity and energy
efficiency and demand suppression.

RRRFBEIAERDSED
DIEEHERE
RNADERSHAERTEDHERE.
H/KOER (CIFROBZEHIEHE.
TEPCO'’s Announced supply capacity in
this July, including reserve capacity for
balancing and unpredicted failure.
8,000 For pumped storage, operation during

7,000 /A night time should be secured.
N S\~

N/ =
_N/ T\ LR LB L BEEDH

51000 .
N — - = =4t Tohoku EESELZEINEGIEH e Soke

4,000 N UVROVAST
% L__|'|_ To kyo A VA /. Rs N —_—r
3,000 SEOERE S HFFEIOM TEL

—HIi+HERE = SEFE N L = B8 \
000 Tohoku+Tokyo (CKDEBEEENEDRE T DI

1)

o

ﬁa‘%ﬁ%‘%ﬁ(ﬁ kW) MPD(10MW)
TFEMMES

Pid’ Kot =W AN ALY S/TWAN
o 1000 Tohoku system, where there is Ia_rge
4[[ demand loss due to the quake, did
A\ L not experienced black out.

LI 2L QQ\»QQ\'{"?"Q?\ NG However, load restoration and
coming summer and winter peak is

ﬁf_ﬁd)ﬁ Haﬁj(?% critical.

Monthly peak demand of last one year

CEE 10



4. {a]ZF NRNEZH' ? What is to be done?

ISES TN
BIE6T HKkW
SHES58AKW?
Summer peak
Usually 60GW
This year 55GW?

—HOK DDA i - Bk
frezs.

PIKFEBOER (C IR/ ER

R HHEOREERNNE

KA EIH. fHEE. B5F
BOERHADHIET TEE

3@ A =5

BIED I BITKW %Eﬁ%ﬁkw
SEE? SE(F?
Winter peak Summer peak

Usually 52GW Usually 14GW
This year? This ygar?

B (CKDMHETIRERE=
Announced capacity

~

HEFRGEITEOEHE

—HOK DDA K - B
freEs.

PIKFEBOER (C IR/ ER
EREFHHEOREERNNE

XA EIH. HEE. E5%
BOREHADHHET TEE

mErERE

RE{RA
BIE14B kW
SE(F?
Winter peak

Usually 14GW
This year?

HMEFERGECEDIGE




4. {a]ZF NRNEZH' ? What is to be done?

XEJEHAN

FlEFE648 kW
BEZRK SE(I?
BIE7QB KW Winter peak
SeE?

EeTrvIZz, EEEIR
MDiI5 LT THRETENE,
This year?

By resolving demand/supply gap
through generation capacity restoration

Summer peak
_ll._Jrs]%al/Iye/aT’?GW and demand reduction, a rolling black-

out is avoided.

Demand/s
&~ upply gap
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4. {a]7Zx 3 NEZH\?What to do ?

3 ET(DERTE Establishment of Strategy

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

REJ(CDOBIARESCEDHEH=ZRECT D
Short and Mid-/Long-term strategy

> JFEHAICTERWCEZWLW 5&ERL, FEEMUTH
fER(IES NN

> BRSUBED F(IC, RN AEANSEINES EZITOIDIE,
LIREMNDTIEIRL, FFRADEELEKEL)

O HMIRENSDIRANGEZRET D

Removal of blood loosing situation

> HSRREBOWIZAREDIZS, FI (IEABNREICHTT
DHAIENZEEL, STEIEEZEET D

> FTEIEBZAELTCE, BEFHOREDORINEHNDTHON
TWLWBIRRTHE, [RFHIE (110H5kW) Bz DEME#I100042
AZzBIEEMNRELTULED

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




5. JBEAREY D #8A+ (& ? Short term Efforts

TR0\ C &(& ? What cannot be done?

O 60HzRNSDIEDIEN, 50HzZRD60HZIL/RERIREICEEIT D&
(BRI PR DIgE, FTED60HZ L (IFTHA(C (X HHIE)

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

O FRORFIRNIIEEDERDIE
(BERTIHMEXNRDG/TLI, KDEERI(ICITEENND)

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

O XBBAHRSE, BRORERED [RR] 188
(BA(FHIHETE DN FEEINRIR(ZRER)
To emergently deploy new distribution generation including PV and wind for major

nergent
PV R 135 BKWORTNERS [CHEH RSN TR T B

TI(EFI1000 5 kKWDPVHIIAE
One 1350MW nuclear unit is comparable with 10GW PV. Existing

=

. . PV deployment in Japan is 2GW.
sgv/!é > BERRNEEL TBOE—UNRET BEECNE,
= _ A EBBEOTY F I (S U RN s 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. JBEAREY D #8A+ (& ? Short term Efforts

TE=BC EE? What can be done?

FEDOHIR : AT REEE

Reduction of demand: energy efficiency and demand suppression

WEIRGPR, WEIREDRZRIDEIRDOIIRER

(272U, HRG—EREBEBVCRAMMERE I SO REBRESERERR(ICHEEB TS
DEDICIRD - BEMEEFR SRV

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

BEEEDNCTORWBEEFE - JEERAERREF/NDOEIRDER
(212U, #EFRESND - BFEER W)

Utilization of existing self-generators

P REIEZE(CO D TEAREE TRV EAREBE L TD

PV RN Z2 ST 0 e EIRERE DR

New deployment of distributed generation including PV and wind, in line with long-term optimization
BEE _E OFhEREIRDBEIE UER

Advanced commissioning of planned new generation, if any.

S - EFRSO—ENRBEL S EEOBE D

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

FEIEPRDRFHDER

Utilization of existing nuclear plants

mKFEBPIEHEETHERT, BS5OENU LEDHEEH EBRRD
BEAEN 2, 3, 450 5133075kW




6. RMEEIMELD 87+ ? Mid and Long term Efforts

hER () RHA (10~204F) TOXFIHRA!

Examples of mid- and Long-term countermeasures

<{t¥aH - RSupply side>

C '='='<«73\b@%zn“|7cfa&37_ *ﬁﬁTPlanning including lessons learned
50/60HzE DEIREZEBFT & B X ERRODIEM

Reinforcement of the interconnection between 50Hz and 60Hz

50/60Hz(C XN DIBKFEEIFDH . (BIFH : =SiRinK)

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

BIRDZRAC(KRIZIE. BAIREDIER)

Diversification of generation including PV and wind.
ZARIREBRZZ T AND Z ENTE DB D E
Reinforcement of transmission system to support generation diversification.

HISAITZ T THIGT D C & (SHRBEE(CAF THENEEX

<HEEY A kDemand side>

'='='<« 73\‘9@%&,”7&5&37_ *ﬁEquanning including lessons learned
71' BEREEZEDRER - EIEEATRILFT—5%E, HIsOEA
‘é\I;l'{, EﬁEE:E— F@EQIEEnergy saving mode
ﬁﬁyl;i{?*(:cﬁ%%:g 3y, \/0“Energy monitoring by dEMS

] i':ﬁ%@ﬁi?ﬁ“ lDemand activation bi dEMS

O O

O

Ooooao



6. FRIAMERD #8#+(& ? Mid and Long term target

O EDHFHETIRILF—RATLDEREILZITDN ? Scope of Opt.
=ihIBR), FABEMRICOVWTERARER TDSI X7 ADEEIL

Optimization with maximum alternatives, geologically, technologically, . . . .

RK>A=Z1 T4 =>FRKY MNIO—T=>HAR=]

e

A house->a community -> an area -> a country->the world

LA URBRIC(E, HEaDEMEDHIRY « X BRI CiEa

DI - TF2 VT 1 DHEIRIREN DD

However, there are some constraints of technology, security, economy,
controllability and so on.

REARAREF (CE D <EEHD
IER P EEDREIEESEN
2 ESANEZBEETIERLN
Reinforcement of transmission

system and demand activation
should be important targets.




6. FREARERD#HA+ (X ? Mid and Long term target

2030FD T ) LF—F#Energy Outlook by METI
O EFRIRILF—TIRILF—ERTEKELD

—RITF)LF—1HtHa

10F20F T, IRARBIIQZAC(EEE LY
THRILF—OEARETHERET LRV I5EHE

I)ICII..UEI:I‘




6. PREEAMEND#EA(E ? Mid and Long term target

2050F DT ) LF—EEfSEnergy Outlook by MOE
O RIEBEPEAO—- RV INEFEERERLD

EHIFRHK, =R
By, BﬂEI’J 2N
%’i/\ﬁ"ilﬁféib
FEERFNRE,
[LEB/R R AICE
DL AEHRED
=3

E




6. FREARERD#HA+ (X ? Mid and Long term target

fiRi /T — X VS DR Implication from extreme cases

O 2030FEDEERACHVTREBECEHZPVERBDIIAH
4,8,12,16,20% SN UEIHZE DRGNS HIcHE

4/1 4/20

BARRIRILF—RE, X—IXBROEAZISHBENT DRV,
=i/ S 2 ROREFHRDNE LU <12D

eRRADER(C(T, BIESm ORI mOZER (C K DR [ S
] (CHBEERD

KNDFEE, BKFEE, KNEEREBFOsREIC K DZNRIFGRE
——REFSRERELIRDIEREFZOEI L/ \wTU—-EETHTND

THRILF—F1 VT TR THR#H I NEHR




BRCARANET

o RiRFEHE(CHEITTZEARNLETENROSNDD

HdD

e RHAFIRMC. SROBIHEIGBIEZIRFT I BF
;f@ EEMHEEFLY,

® L__MC\T \

— REAFEIGRRT T AD2030FF COETILEFE
— TRILF—2HETILEDEEDEZE X FHIRE

— 71—

INAMBDOZEEN (C K DNITERANDFE

¢ ’% (3. —%%J?ODIEHUIL@E_L“:%E&)T + EO)%j:

BERIACDERT(CKD, ISRDEN AT LDE
fa L DFRBEDIRET (C DUV CIRES




7. > FUAEIRD > )\ bImpacts of Decision
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(1) #EATHAR]

RHADBTIMELIRD T END, 20FHEEEZHNSRETDIEST )L,
THRILF—FETILEBNRE. BREBLEDEET. LDERZEIR,

(2) HRETHRTZR EHFER
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7. >V 7FLTRGD/I’ > )\ kImpacts of Decision
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7. >V 7|'LTROD’I/ > )\ ~kImpacts of Decision
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7. > FUNEIRD > )\ MImpacts of Decision

REAE D FHrafETY —)LESPRIT

O 50Hz/60HZEXRESVENS AT LABEROHEGERE, BREREZE,
BB ORE(LZ SO - FHMI TS ENTED,

<ol
AIEEIE

2011.1.26 270 T3>
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& fEMTRAR
2011-2030

£ %N PN L ]

2008.3(CFFK=MN, 2008.8(CHRF =N [RATRIILF—FRiEREL] D
[RAEBAST—X] . 2010.60 [ITx)ILF—EAETE] OMBREZSE(CSE
72 5%0E

& RO mIEN - EH
2009~2019F DM (& [BAOHIGSTEOEE | =55 (C LT,
BRI KMrCLDEL. EVPHPIREZDEAMRZHDIAD,
ARNT, RABDAKRD : Fen(LERES0E. FlahidEaEE(CEEEN.
BHND  FEEHAHRENTED, RSN TVDIEDLINDELLL U TEE
EREROEM : BIE(CKDEETE
PV. BACDNWT(E BROES = RIR, HHOHIFH(EIRZERE
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7. > FUAEIRD > )\ bImpacts of Decision

:/j' U 7|'§§“E Scenarios

O RIS FIAEUTEUATORICHRITED, [EXUEIORBU] (CXWHUERE
FHAFRBOWNLD(C4>FUA%ES Eu:o

O KXBEAREERDFEECDVLTIE, EABEEUT, 2020FICHWTEXH]
BB ULMD28GW, 30TWhB XU6GW, 10TWhI(Zx UREIDFA+10.6GW,
20TWh, ZOBOE(LBL\‘C(J*“‘W%EbdDSBGW 55TWh,
1OGW,18TWh(L_$(]‘L/, ZNZTN8OGW,80TWh, 28GW,50TWh (ithig&E A
2, BREXR—A)ZRELR.

No. U I 4 N =

R BERAOUAETH, BHFRREBL, =¥ —H

ZIKnJr WZHEHL, 2030 HE1T L — JEACEH ],
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