TR B S B HH B e
(HHEBER] - EE)

HAE TR R R L AR
MG

d

AR sHERE © &EE I E

IR - RS R ITER A

IREPEZR - HAR

HERHART : 1054F 12 H 19 HZE 1054 12 H 23 H
WAHE 10662 H 17 H



12

P 4

FF P AR AP L FTF AT(CRIEPH) oo
53 F 5 RN € AL (EKO INSTRUMENTS) coooevreecrnseernsnnnne

.14

.
-
.
L1
»l

Antl

A

e

>
S

iy #‘,

’

.. 15



= - HB&H ~ TEREEES
HIBIE

W = B 2009 5 48 48 5 25 AE U 5% 2 (R ] #E Eh i A R TR S RE R A
2012 FEREHE TECREHEAEE, TE > BNKECERAGER
AERBRERE 8F 2016 F 11 HZABEESEC &% 16V-
BUR B ARAE 2025 TP KRG OCEEERE ZE 200 KRG tEEEE
BT R B TS - FRREOLE 25 - BUFHETE 2020 F 42
THlESEA K ESEE 1.26V I H G 5% 8 = 8 73 & > HEt R
2030 Rk 40N HEF KB A E > aitEBHEESRE 5.26VH
EHE - mRNHEERBRNARENMERE HEEZRARR
BRI - WEIMESEIMNS > A RE W HE B AR ZMHE R
NEtHAEAREFEEHNENENHENS EAHERENWEZNE
B B & & It R B Al E B 3% 8l 77 5% 8 TH O £ 40 K 18 B /K [ K iz T8 M
A KBOtEFEL NHN AT EETHEE LT EHAED
TR EEAN AN AETHEAERFERM IR AR
MERIMHETE2EETEENEER -

HrHAEGEME U EMT HEBREESMEZ B 2011
FHARZEA 311 RHFE Z1& - B 5 R 2 AE TR BT Eb A 38 1w ek % B Rk bk -
it HABRFERFEHEEEREE AR MEEFEEREES
EEEEEI ot gmEmEAR ST RKOEE  FAEEFFEHEN
HHARTEE BT R ERGRAEFNVERZ — - HAEDTRE
I W FE P B B BT R B2 07T 5 = 0 S B A e R TR 1T — RSEY ST -

EETHERFRXEHINE REARESNENIHE =
A RREMENAEEES N HEERENEREEZE R E
K eEHMAFBHREERZ R AZEE(LAR - WHERITEZL
HEFE 51 K P55 0% 88 2 W B8 %8 M EKO Instrument DA T fi# H & 511 TEHY
AR - it e RGO Bl O — BT A o e e 4 40 & L E
Kot BB B ERMEAYER - M AT HFE EKO
Instrument A7 [E K5 CE B EE G T AT TR0V E N F a5 &3
HEHNRKECEMEER M AMEL > Ao REMERES L2
o



HERTENEHRE

HH#A TEEINA

12H 19 H(—) el BHATERRBTH(ER)
12H20 H(Z) S HARE P IRAFRT (BRI TFH)
12H21H(Z) |RBEFH R

128 2H) | SEHFEAREIRE L RR)

12 H 23 H(#) HARRE>&1L(BRE)




K - 2HRE
— « SPHARE S FHEIGEAR ((RIEPT)

H A& J7 5 B 92 A7 (Central Research Institute of
Electric Power Industry, CREIPI)EH 10 &E 1S TSRy
MEEEesMEAANEMT  STABRNZEZHREEE » EZER
FHIE N EFEMHBE M E R 25T - CRIEPI B T £ H A E 1T
7T~ BWE KIS ZH > FENEERTEE 2 MRS - HARE I H
R AR EE R EH# TRHE » R H -~ TERKRK
BT ARG EAETSHE > R Ea = &% - LK -
e B fZE - W - LR HE - AV RBEMEESEE - H
FIHARE R RAERANILAE 800 28 T -HfH 704 2T ANE-
AR EAE CRIEPI TR TFH o A REMN BN A ERE % E
BE T EARREGFERENE - IIEERRES - EVBREAEAK
R LA » H & 5 A A 68 R TH N AE B AY B B R KR B g R IR
& -

0
Iﬂfifﬂﬁ/jr =

GC]

IRE2EHE SE Ry

1 B B g A AR T o7

CRIEPI 2B AR FHEN AN B HERF 258 = 1 B 7 Kl
(Daisuke Nohara)f4: ~ PHEE — (Keiichi Nishizawa)® £ -~ Fi&
H " (Shinji Kadokura)Wt5e ELL R £ AR TN R ENBAEE L
IE#MKE S HhSEBFERFEHMNNHTERK - FHREABHAEAN

3



TeHETRIH > BANMEE B ATEERB B FRHEE > #E T
SBEHATAERMN > BAHEGSEHR GRS E - 0 H (8
TR CEH B RARR . FEE) ERNERBEERNFER - H
AR AEEEFERTEE I ASE AN EEEF  HeE
HAIATRE R B SOl - SERE GBSV AT ER L EREN A
HAYFTFE R R > R B &R G W FTAT 1~48 /N JEL 7 5% 25 TR 49 b
TEE KA AL 1~48 /INiF T 22 48 48 0k - R i #8 #2 o CRIEPT #F %2 A
EHESEG G U I AT AW FERCR 1T ET 5w > B 55 FH A% ) B ER Y
B R R E M - 2t 8 H AT & WA YT AT H Al 3% K5t E
T 2 & P B N B T 5 5 -

& 2 & & & BT 5T P T R AR

Pt B TR OK W 1 R R PR B B T o SR T ST T A AT Y SR 5 TH
FEREREEFRENZVIRATETRSE > o HARGEREER
DLHELT A -



3 CRIEPT %7 i K i 9 - 6 i b 9T e R

CRIEPI

Development of 2030 energy mix

Electric power demand Power source mix

FY2013 FY2030
*Values are approximate.
(Actual value) Source: Long-term Energy Supply and Demand Outiook

Federation of electric power companies of Japan
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Installed renewable energy in Japan

@ In 2012, Feed-in tariff (FIT) program was started. After that,
PV is rapidly installed.
» 25GW of PV in 2016 (about 20% of the total electric demand).
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Installed PV (GW)
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® Balance between supply and demand is important for stable
energy supply

» We must prepare thermal power generation for reserve power = cost

PV

AT Need standby generation
for PV variation

sunny

cloudy
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CRIEPI [ % ] F§ WRF #£ = (Weather Research and Forecasting
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Regional ensemble

24h predction
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Downscaling of JMA weekly ensemble forecast using WRF
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Irradiance prediction using ensemble
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Numerical weather forecasting and analysis system

(NuWFAS)
2016/12/14 12:00 JST
JMA GSM
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Regional ensemble prediction using NUWFAS
Downscaling of JMA weekly ensemble forecast using NuWFAS
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* Resolution: 100km * Resolution: 15km
¢ Qutput interval: 6hour ¢ Qutput interval: 30min
* 27 ensemble member * 11 ensemble member
* No data for radiation C Provide radiation
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Distribution of Wind Power

<$£%> BARQANREFR (REOKAUH)

From Japan Wind Power Assodiation
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Ensemble Prediction for Wind Power

€ Ramp event Zﬁ

» Abrupt change in wind

L4
power caused by } 1) A
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fronts.

Bomb Low

ot
3 ! SEUESRE. AFIciE
e 5 A" BEBOEBKEHNDEIZRE. 215§
N | DPDHREICNPa, FINFEIZRE .
BHGEXRA. LR EY BT

e f Y BARMER? ms. BRERERT
&" W1 zHol 57.5mm/1hO. HETERERE

_2012/4/212:00 2012/4/3 0:00

B 13 a%FHERERNSE

10

205
204
203
% 0.2
a

2012/4/3 12:00



N
Ramp events prediction using ensemble
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0 Uncertainty of time lag
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» Ensemble prediction can estimate uncertainty of amplitude and phase
of ramp evens.
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GHI(Global Horizontal Irrandiance) o DHI -~ DNI B2 GHI HY Fd %
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