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BADZEEHRDIRRE Issues of grid management

FRIEE Wit e fiE
Wl " " Demand and supply
Grid connection Flexibility o
Gl:-wILEHIV7 fl:-biBEEAHNITI7 fl: AMEATV7
Tohoku-EPCO area Hokkaido-EPCO area Kyushu-EPCO area

Y Y =
} w § 1 Before mitigating variability

b s d
. After mitigating variability
A ! :
. : b (The ramp rate: less than
/ Ly 1%/min)
l : 1N
¥y MsEs LADGE O
P A
2 B U
(Time of day)

RAEEROGEEARE ZELEAAE EHIREMBROLDMBEIRY

Cost burden of grid Cost burden for storage Risk of unlimited curtailment

reinforcement to connect batteries without compensation



FRER DI S Transition of grid management

FHRIBEOL)NZFEMLIER Improvement of grid availability

BHATLOEREM L More flexible electricity system

SR BNLILIEER  More economic cross-regional operation

SRAIHEET=2)Y Information disclosure and monitoring




RIRIEBZDEREE  Issues of grid connection

RHEEERICLIRMSmOLIENER

Improvement of grid availability by using congestion management

CNETDI—IV Previous rules ixmA Issues
D FEEE » D RTFHERB{ET7/LAEEY
First come- first served Conservative allocation of grid
access right
Q BMABETOD77—LIER:
Firm connection at maximum @ MELORMBHORE
capacity R TIERMIIOLEL
Grid congestion in assumption /
Q@ RMEBEOHDRMIEE Small congestion in actual flow
Grid reinforcement to avoid grid
congestion @ FMEHBRIIEMEERIND
Burden of grid reinforcement are
@ FERFORMEREZEITS required to new entrants
Avoid congestion management in
normal time @ BELBEHRERERICOLHDBN

Risk of excess grid reinforcement



FRRRIBOE)HFEM LB  Improvement of grid availability

IREDREIIKR Current plan B 1 2%ZF4t Further improvement

BRENEANMEERE2IOIRE
HEBRASX—L
Redispatch: congestion

BARIRID& 22— RS A
EoOWMH. EREHEEZREELER
iR A¥—L

»

Japanese connect & manage: grid management by using existing
connection based on suppression thermal plants

and cost burden of new entrants

2014  Grid congestion in 50hertz

HARIARID&22—2

Japanese connect & manage N s - PPN
D HEIROSIE Y, A
More reasonable evaluation of >F ||
power flow projection x R s s g
@ N-1EH cofgeqyen e
N-1 disconnection g A
@ />77_AEﬁ et ¢ 00990,6 ‘0.. . Up
Non-firm connection =) Q
% B : K1Y 50Hertzithisklc 3517 2 Rk R M IKR load<50% Load = 70%
50Hert2%§§*4&‘) 50% < Load <70% No Values




RINEDRE

Issues of flexibility

REPE (Flexibility ):

HAZEE. REREB L. 8EIRE. 810X, SRR FHELE

Ramp rates, minimum generation level, start-up costs and part load efficiency..

CNETDIV=JIV Previous rules
D RUEESENEEIRE

Priority dispatch for long-term fixed
power sources (nuclear, hydro &
geothermal)

»

sz LA

X :FlZIE5 A DIESERFREFH TS,
Eﬂﬂlﬁlﬂ S ROEENHE
-

%: For example, output of long—-term
fixed power sources can excess
electricity demand in period with lowest
electricity demand in May.

ixed Issues
@D dbimES 7JI')"let RFA
EHVBERELIES. REERE

%ﬂﬁm%ﬂﬁb‘#ﬁtz%‘(izé( % o
In Hokkaido EPC area, long-term fixed
power sources Wwill supply very high
share of electricity if all nuclear
restart (%) .

Q2 EFEKREDIDARE
Lack of ramp up/down capability to
variability of load and renewables



BAATLOERRMER LE  More flexible electricity system

IRTEDIRETIAR Current plan $7-%588 Next issues
MMERICEIEEhERGIE: » BRIEOFR B 25| EHIFHIE

Cost burden of storage battery system Policy to bring out the flexibility

by new entrants potential of power plants
D KEARBPEAAREOLHNEDRE D RARBOFZEHHEORKIRER
M RICEIT DR MENF Making maximum use of flexibility of
Technical requirement for mitigating thermal power plants
variability of PV and Wind 2 MR BREANOZTHEES
Flexibility requirement to new power
16% plants
£ 14% . @ 41)yka—k Grid code
= T @ HEBHHBOMERE
o 8y Wholesale market design to promote
S 6y more flexible power source
% 4%
=2 B: AR KSR BAOH S TR L

: Figure: Comparison of ramp rate of gas
Eur%r;earsttate eEXLi';(i)t?neg HOKKSAdeOr EPC turbine between Europe* and Hokkaido* ¥

construction , S—
) %Agora Energiewende, Flexibility in thermal power plants
Gas turbine ¥ribimEE N EE LY



w01k FHORE

Issues of demand and supply operation

[LIETORRBERDIE(L

Improvement of efficiency of cross—regional demand and supply operation
TERDEREZEFANL-I EC T
Previous rules of interregional grid Issues

»

@ SEiEE%k

First come- first served

@ FMEROHRIERGENE | A &
Cross regional trade by new generator
are more difficult

@ WBAI10EROERBEEEY ‘
Interregional grid capacity is allocated @ BRIZXNF—OEFZFZibIE

up to 10 years

ANTIRIRL NS LS E
Variability of renewables must be

Q@ LIEEAHRBEEIEIERFIBAD absorbed in each area

ERHREREETIAL TEE

Cross regional electricity trade is

Q@ EIFRMMREEDL AAMFIIAY

conducted through unused capacity of Risk of unlimited curtailment without

interregional grid

compensation



LR FEN L [L1EE R More economic cross-regional operation

IREDIRSTIRR Current plan B L2%MZFE(L Further improvement
HehisZ Rl EREIN I BHATHBICERANT 8 EM
Interregional grid rule to use wholesale Enhancement of balancing capability by
market electricity market
@D BEELEZ replacement of D BELRBHSTHIBHREA
generator by interregional grid user From priority g[spatch :to market dispatch

@ FEEA—Ya> implicit auction 2 RRREICGEVFMPEE]

Forecast and trade near the real-time

QS BT HEMH M Hokkaido

OCCTO:EREERERRSLY. MEIER

https:/ /www.occto.or.jp/renkeisenriyou/oshirase/2

Economic curtailment 4.05 GW

016/files/besshi_h29_38unyouyouryou.pdf
—1.30GW
. Ci7ion
Net transfer capacity kurik Tohoku
o €0.56W 4056w Hokuriku 12.3 GW
& —Direction &2.78GW 5.16 GW :
Chugoku
Kyushu 10.4GW |-
145G Kansai
23.6 GW Chubu | | | o
AREA name Shikoku 24.3GW 46 gGw
Peak load in 535GW | .51406wW .
August, 2016 : 52.50GW €51.20GW
Okinawa &«1.78GW

60 Hz 50 Hz



&L Conclusion

R RIBOEIZHIEMNLIER Improvement of grid availability

BARIRI & 22— “Japanese Connect & Manage”
Next step: BffFEBRZZH7=-BIRE Redispatch including existing thermal plants

BHAATLDOEREEN E More flexible electricity system

RiFMEEh;FEA Using storage battery system
Next step: RERBORHMEESIZHT To bring out the flexibility of power plants

SR ENLIAELRER More economic cross-regional operation

fligEA—2-33> implicit auction
Next step: BATIBNDINT 27 HER _E Enhancement of balancing capability of market

SRAEEET=2)Y Information disclosure and monitoring

BERRDEREZINETZ7/-HDDTF—2PHRENLH
information disclosure of data and indicators to monitor these progress
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