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B XAhERBOERFL-EFERETIV

Unit Commitment- Economic Load Dispatch model

o EXER 22 AR/ N —TIES

Coal 1,2,3, Oil 1,2,3, LNG Thermal 1,2,3, Gas-CC 1,2,3,
HREEE 123 RRAEK)  BKEW, Wkt EiEE
e HIREIR MAKA: EBEHRE, BEEE

o BN : TEXRARDIFM - LEORHR/EMRZR/IME [IJPY/h]

o RETH: HEBHII—TKOIBECLEOREESD [MW]

o HEKH
BELPHOERE, 1DOMEERELTRE
EBE{LETEI<I&, Matlab optimization tool box #RFETE HEZEFE
ENENDOFHROAHE. ERGBE(EEEE), RARBZESHH)TEZELET.
REEREHIEERLTLVELN




mUnit Commitment® Fl {54
o RBBORIEHN

Coal : 30% % EHHEA
LNG thermal, Gas-CC: 20~30% % FEF+&H 7

o HALR /TEZEE
BPtNA, LNG thermal : 1%~3%./%
AEARAXAE: 1967V ERZIEMEICERN
o PV, BAR : i ERRICEBMETER

oLFC fAEA (CR)
FEA> 3% * EEEMOBE




B 2030FENHBIOEABRRE
- RE45%E D18, Bz T, KL EE

Demand 2016 [GW]

RE target in 2030 [GW]

Wind Highj Wind Low EV Heat Pump
Hokkaido 4.5 2.2 0.3 0.5
Tohoku 21.3 5.3 0.7 2.3
Tokyo 18.2 7.3 2.0 3.8
Chubu 10.4 4.6 1.1 1.4
Kansali 3.4 2.6 0.9 1.8
Hokuriku 1.2 0.9 0.2 0.4
Chugoku 3.2 2.6 0.5 0.8
Shikoku 2.6 1.3 0.2 0.6
Kyushu 4.7 2.9 0.8 0.8

Takehama_Utagawa 2020 1215F T s[> iR



m20304F, High —ARADEEEH
o Ak EBEERZENER. RMBEEL, daily shut-downZ&$
o RFHHE: EEED
o WHE: 10%~15%® (AORW+EITR*H)
o ERR: ERBERETERNDT0%~100%ZEH.
BIRLHhRMETER
o LFCEREE A :
PV-BADFHRE 2 TA. mEREFXEORRE
o BAKREEIR: PV/AAHAIZKLT, [BREEBK, 9 FRE]
® EV: FERHESH*20%




B AMER, SAHOFER (Wind Highr—X)
. KIMAREIE H = HIEIAESR.

. BEATR. BEAEREEHASEIL, BEARKEBA—R M AN, B/ 52 REH
S SOBSEREOS LRIHLT, REMGEVIER, B0 BREDSAZ T REARLL,

Supply and Load, including Control Reserve at Power Generation End
1

o KE:F: 104 Bl shortage

2 - . 1 1 & 1 . . T 02 B interZone Import
-Nuclear
Bl cCo-l
[ |Gas LNG

|:|Oi| Independent

B Pump Reservoir
|:|F-'ump EveningGene
|:|Hydro Bio Geoth
Y

[ Iwind

-FEE Import

—rmem HeatPump & EV
Owversupply

—RE Export & ZoneExport

-1 ! 1 = 1 1 ] 1 — 1
20 40 60 80 100 120 140 160 180 200 —=="Pump Up

Demand

time: Hour

AMERNDEL.5A1—T7H (Highs—2RX) Kyushu Zone, 1st-7th May, High Case
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B AMER, 8 ADER(Wind Highr—X)
- EH), PVRiLDOHAD=8, 48T UX.
- YFDREREORIEH, £ .’ﬁbj:ld)ramp BRERE A A X

Supply and Load, including Control Reserve at Power Generation End
1
Kyushu

Aug -Shortage
2 High : . . = Bl interZone Import
Bl Nuclear

B Coal
Gas LNG

| ]Oil Independent
BPump Reservoir
____|Pump EveningGene
" |Hydro Bio Geoth
PV

. Iwind

I RE Import

e HeatPump & EV
——Oversupply

——RE Export & ZoneExport
~—=Pump Up

Demand

20000
15000 -
= TDDDOI-
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—5000- - ' ' ' ' = —-5000
20 40 60 80 100 120 140 160 180 200

time: Hour

j'L’J‘|‘|¢q X D3 %I:ls Sﬁ 1—7H (ngh/T Z) Kyushu zone, 1st-7th Aug, High Case
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JUNEX DS A

FREEXDLA

Kyushu Zone (May) Base High
Renewable share in generation [% of MWh] 14.2% 36.8%
Coal share in generation [% of MWh] 34.9% 21.3%
CO2 emission [CO2_kg/kwh] 0.452 0.369
Fuel cost [JPY/kWh] 1.23 1.67
HIMNEXDEH

Kyushu Zone (Aug) Base High
Renewable share in generation [% of MWh] 12.6% 31.3%
Coal share in generation [% of MWh] 49.0% 38.3%
CO2 emission [CO2_kg/kWh] 0.531 0.455
Fuel cost [JPY/kKWh] 6.96 6.70

Chugoku Zone (May) Base High
Renewable share in generation [% of MWh] 12.1% 46.2%
Coal share in generation [% of MWh] 37.9% 19.4%
CO, emission [CO,_kg/kWh] 0.490 0.328
Fuel cost [JPY/KWh] 8.13 7.08
FEEXDEH
Chugoku Zone (Aug) Base High
Renewable share in generation [% of MWh] 9.7% 36.5%
Coal share in generation [% of MWh] 42.8% 27.3%
CO, emission [CO, kg/kWh] 0.553 0.406
Fuel cost [JPY/KWh] 8.78 7.51

8RICIZ, BIRIEABZIELLZL




IEEIZIKGHL—&) 1
mAM ., PE, BX:
« 58 ($§ﬁﬁﬁﬂ> l_ ¥, 45% HZITET 5,
- 8B (EATHY)IZIX, RELLFRAS% D ZER L H &
« RELLER(X, M (31%~36%) . F[E (36~46%)
s PVRIDDBIRER-OH. EHOIAIROBIREALTRT S.
c DEFRGHEIRBERLE.
c S FDERREFEZEFOBRBHZHERICTHD, EEAN—TVHIBE

s BENBEIFNRKELT, AM-PEDEREST=EDILAKMNLHE(OCCTO,2028F 51 E/{E
2780MWH o, YhaET HWHE)

BHigh7—X T, SABNDTRT 5. sAB N DOMEERAEANHE




m B — EFE X D5A (Wind High case)
- HfE-HEE 1OOMEER LLTHE
- hE, IENMSOBIRERICKY, - PETH, ENBRNFEETLHLII1TES

Supply and Load, including Control Reserve at Power Generation End

Kansa:C hubu T - Shortage T
4 May 4
5 x 10 | | | | Highyjay | | | | >é10 Bl interZone Import
-Nuclear
Bl Coal
4 - 14 [ ]Gas LNG
[ ]0il Independent
3L 13 B Pump Reservoir
[ |Pump EveningGene
= |:|Hydro Bio Geoth
= 2 12 [
[ Iwind
1L 11 I RE Import
e HeatPump & EV
——Oversupply
0 0 ——RE Export & ZoneExport
mm Pump Up
-1 ' ' ' ' ' ' ' ' -1 ——Demand
20 40 60 80 100 120 140 160 180 200 - N

time: Hour

FEA-pHEX (§8)E#R.581—7H (High/—X) Grid balance in Kansai-Chubu zone, May 1-7. Wind High case
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mEAFE-PEEXDSALE. EEI13%EIELI-EBES

« FE13%FTH, H{EHUV-BTS. Y FDRREEZIE, EHAFREDIRY
. Y B ~EOBEOBREEOANE, J50BKRENIIIVY, REEVEBMSROFEENE]
~DYYBZ AL DESH

Supply and Load, including Control Reserve at Power Generation End

Kans ai1Chubu D- Shorta ge i
«10% e % 10% Bl interZone Import
6 I I I I I I T I 6 -Nuclear
B Coal
[ ]Gas LNG

[ ]Oil Independent

B Pump Reservoir

[ ]Pump EveningGene

[ ]Hydro Bio Geoth
PV

[ ]Wind

I RE Import

—rm HeatPump & EV
——Oversupply

——RE Export & ZoneExport

—1 ' ' | ! ' ' ' ' ~1 ==~ "Pump Up
20 40 60 80 100 120 140 160 180 200 ——Demand

time: Hour & =

BEFE-PEHER (EH)DFR 8A1—7H, High7—R, 2016 DFEKENS13%BEAIBDIHS ,

Grid balance in Kansai—Chubu zone, Aug. 1-7, Wind High case with demand decrease by 13% from 2016 level.

Takehama_Utagawa 2020 12158 T



5 1L 3R (R 13%HIROBE)

B EFE-PEHEXRDOE I RE

Kansai-Chubu Zone (May) Base High
Renewable share in generation [% of MWh] 10.8% 22.8%
Coal share in generation [% of MWh] 24.1% 23.2%
CO, emission [CO, kg/kwh] 0.389 0.416
Fuel cost [JPY/KWh] 7.78 8.53
Kansai_Chubu Zone (Aug) Base High
Renewable share in generation [% of MWh] 8.30% 15.4%
Coal share in generation [% of MWh] 20.5% 23.7%
CO, emission [CO, kg/kWh] 0.423 0.467
Fuel cost [JPY/kWh] 9.62 9.88




B EHARDFEED 2

BEIF-PHOER

s BIRENLIE 15%(BAH). 22%((5AH).

« 8A: FEIIWHIEKTE. 7. RRFESER. BT EBIVRAIES

« YZDPVH KT, BKREEDFIAIZIVY, EVREEZTVLHDHIMZIVITDES
« AV MEELFHOEBAN - DWE

« High7/—X: SRABHNFRETSH. HABAHOMEBERENDHE

c IEEZE T OE
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-E:II:’“IZ, 10A, Wind High 4¥—X
RAE—HE, ERHE :5500MWDI5E
« ERIFEDBHNHE

Supply and Load, including Control Reserve at Power Generation End
1
Tohoku

Tohoku Zone (Oct) High

Renewable share in generation [% of MWh] 61.5%
Coal share in generation [% of MWh] 8.6%
CO, emission [CO, kg/kWh] 0.193
Fuel cost [JPY/KWh] 90.34

4 -Shortage

Oct
2_5.:><104 | , | _ High | | | m>§_150 Bl interZone Import
Bl Nuclear
B cCoal
[ |Gas LNG

[ ]Oil Independent

B Pump Reservoir

[ ]Pump EveningGene

[ JHydro Bio Geoth
PV

[ IWind

IRE Import

Bialtl HeatPump & EV
——Oversupply

——RE Export & ZoneExport

20 40 60 80 100 ) 120 140 160
time: Hour

180

200 e Pump Up
Demand

FIERX, 10818, High 4—X. Tohoku zone, Oct. 1-7, High case
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[ ] Eﬁgz' 10ﬁ’ Wind High b‘—z Tokyo Zone (Oct)_Wind 18.2GW

BIREE 40%
- EETHLENBEHLNFHLE
- BEIEBEHZPEPIEE L AIEE

High
Renewable share in generation [% of MWHh] 39.7%
Coal share in generation [% of MWh] 18.1%
CO, emission [CO, kg/kwWh] 0.327
Fuel cost [JPY/kWh] 7.84

Supply and Load, including Control Reserve at Power Generation End

1
Tokyo
Oct

«10% Link100%, High <104
[ [

Il Shortage

I interLink Import
I Nuclear

I Coal

[ 1GasCC LNG
[T oil & IPP

Il Pump & Reservoir
[ JPump Evening
[ THydro Bio Geoth
[V

[ Iwind

[ IRE Import

—r=e= HP & EV
Oversupply
InterLink Export
s Pump Up
—Demand

Hour

100 120 140 160 180

ERERX, 10818, High #—X. Grid balance in Tokyo zone, Oct 1-7. High case
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Tohoku Zone (Oct) High

Renewable share in generation [% of MWh] 61.5%|
Coal share in generation [% of MWh] 8.6%
CO, emission [CO, kg/kWh] 0.193
Fuel cost [JPY/kWh] 9.34
Tokyo Zone (Oct)_Wind 18.2GW High

Renewable share in generation [% of MWh] 39.7%
Coal share in generation [% of MWh] 18.1%
CO, emission [CO, kg/kWh] 0.327
Fuel cost [JPY/kWh] 7.84

BRERBEHEADFEELED

mWind High ¥—X, 108 (Z&&H])
BIEALLE:

- JtiB 56%, ®idk 61%, EE40%

« HILT, KFRELBE

s HI-HFEOERBSLGWDIZEE, XERE
B E EE AV H.

« OCCTO, 20284 t=/18, 10GW IZ, #K8RT 5
CEEE,
REDENEE, AAKRIZEERBEIZES.
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