2014/03/25

KNP#IEFEEBOFE T RIS E

KB =

MWIZTITBUEAN EEFSSIHITPR
KR ETITEMRFRT TS —

WITREA FE et T e S TR LR



(FU&IC

o JHRAYICIE5 0GW~
® ﬁﬁ'%%/f\l/ \5 > ADfE]RE

S EZREBEE

G 100GWH —

R ETETA
VYY)

| Time [h] |

IREFI10GW

Electric Energy

HiE# : METI

sITTRSEA EE St I o 13 TR FL P



TRl F AR

WITREA FE et T e S TR LR



FHETH

BUETIRESTIL
(ERIT)
R TF R
XFT—4

Gif el
FHEYHA

=E D gl

GPVF—%4

¥

BUETIRESIL
(EfEF)

e

RZOE {5
wiriTRiEA EE et i S SR ZR P




FHETH

 ANDEE O\

HIEFIREST )L =
(/UZRT) * 7
AT
XFT—4

~N
GPVF—%4 GikEzmigl
4L SELE 2] SEEDI
HIEFHRETIL
(REF) T
BEEH T I)ILDOIESA
>4
T ZOES: BN
wiriTRiEA EE et i S SR ZR P




|F=ED D

[LIEA\DIEF BARDESIVIZAEALU

13 F3H (Regional forecast)

558 (Point forecast)

/ T T \ JERIEE. B
BHEXNA -1=1"_5+4
s SEF TR E—IR—TAS
N
=]
a [
- l - -
n ﬂ -/w\/“\ /N\ }/ \
HWWY i YWY

\

~

sITTRSEA EE St I o 13 TR FL P



T RIFHEDDHE

5 i gl HELTA EBS RT3 = ; i 71812
EieETE (Z8) (H8) %‘Eg%ﬂ“ (Nowcasting)
EiRETE EHAEH EHaEH
(EHRISITIE)

TAGHIR CFEBRT 1 —) LA

THAHHR S RBR S 1 — LA BL TR (8 : PEES)
(L8 : T2 RF LX) (L RREN)

sITTRSEA EE St I o 13 TR FL P



FRIFEDDFE (BIIXRH)

b1 i i #HH%FH 5 LS e i ;—H§Fﬂq$lﬂ“ epakist i _
HfaaTIE (£8) (48) S (Nowcastlng)
EHaEtE EHAIER i EHaER
(SBEEFXTIE)
BUBEFHRETIL
(NWP: Numerical Weather prediction)
R

GSM MSM LFM 9550:@1%

AR - IMA EHF—5(FFRETIL)

HEE : JMA

HE : Bryan
H88 : waseda

sITTRSEA EE St I o 13 TR FL P



T HIFEDDA

o H7IIEHE~6BFHE]
— RZE[HER
- FEERIT—4
- eI )L

o OFFEI~EH A
- BUETFIRETIL (E5)LEA +GPV)

NNl

WITREA FE et T e S TR LR



53 05 fa] 3> 1

(LE P IEE~ 6 EIIEE)

10

WITREA FE et T e S TR LR



RRFE TR (~6KEEE)

o RZEHEFRT—FFIR
o RIZEVAIT—FFIR

o FFife-

=)L (SERIFIA)

11

WITREA FE et T e S TR LR



FHETH

BUETIRESTIL
(ERIT)
R TF R
XFT—4

FHEYHA

Gif el

=E D gl

GPVF—%4

¥

BUETIRESIL
(EfEF)

e

RZOE {5
J
wiriTRiEA EE et i S SR ZR P

12



EEFETFH (~6RIZEE)

RZEER WEST—5

5k & B 5T & DARE] YIEESTILICE D
TR EGRZIME (EBHFH) FEEHD (HEER)

HEE TR, FEX

: :
——measured

—— outer region
NE1ooo l
= goold 1
E ‘ ! \ |
3 600 '
c
5
g | | ' L
— "l
~ 200 ' ' V
01240 1250 1300 1310 1320 1330 1340 1350 14:00
KIZEW R D> & O FLRER ] DBl
88 : UC san Diego, Intra-hour Solar Forecasting {84 : Enlike Lorenz (2012)

13 WITREA FE et T e S TR LR



— —

Hi# : Yves-Marie Saint-Drenan, Stefan Bofinger

CJ

L (SZHIFIA)

B AT LD
EAIT— S DF A,

Nowcasting(CFI /.

¢
R, FEESLEUT—IH
(),

EAS 34.24GW@2013/6/30
2.3GW, 28,000plant (£AD13%) @2011

H 8- SMA Web site

14

WITREA FE et T e S TR LR



65 ~EH A

15

WITREA FE et T e S TR LR



6FEI~E H Al

o« BIEFHETIL
- BEFHETIL
e GSM, MSM, LFM
- GPVF—%
- RRFWITET 5

16

WITREA FE et T e S TR LR



FHETH

% BUETIRES) I/\

(R[U5RIT)
AT
XFT—5
GPVF—%4 il
=B t:l SEFH

¥

BIETHRETIL
(EfEF) y,

e

RZOE {5
wiriTRiEA EE et i S SR ZR P

17



\|
/|

)

BIEFHRESIL

S[IIFKTET /LG LLEENS

&
3

=il Eo e R i

A -60W/m2~40W/m2 2=

EZEmiE/EE], ZZFEOiEKEE]

2012 All Region 5um-52 TTCTT
~~ EIUTC INIT
(o] 150 W1SUTC INIT |
E 100 EZIUTC INIT
S >
RN TI 11 1™ |
W : -s0 N~ //

21] =100
=
-150

01 02 03 M

0 06 07T 08 09 10 11 12

......

BEb D EHE AT — AR

sITTRSEA EE St I o 13 TR FL P




BIEFHRESIL

- -
. ERTF—5 (GPV)YEHRICHREETILT SEOZETHETL
BitE (EMREREE LIF3E) B 50
o REA-T>VY—-X; WRFR—=XZX M%)\ 5T NHM
«  WRFRHEHBIZES ) L (HERHER BRSNS Synfos
.« AT RBENDE, E‘-igg WRE
* B i i — & BAE
IWAREITRE AT — LR (B HAZSM%R S| fcst-SACRA(HT3)
SR LT/ WRF
REIAY
LEHEXRFE/PE CReSS

HiBLIEM #, JSES (2011) (2012)

19 WITREA FE et T e S TR LR



BB TFHRES)LLST

o MEFIRETILOEFTILEAICIEIHE (HE) HdD,

o RARTIF—MEICIEIAFELTLRL,. ( WRFFIAZE(ZBD TEHE)

o —MZICIE. RRFHR. GPVEUTTFHI SNSRI/ (S A—F(INHEETNTLD,
e T[FINSA—H (EEFE) hSDOEMES /L. Post-processingFENEE

— = =
Xk (XF) GPV(1&Fm=7—74)
o 5T IR - IRTE398FfE (BEFREC &)
. =N, 2. [ « MSM: 5km>(y >
ﬁ N = \ M b =]l
i *E XEE., E21 E '
‘ﬁﬂl 1\8 2|1 IIIIIIIII ‘ i
rx Q {3 {3 {:3 @ Q {3 {3 <m> | © mim@%ﬁﬂmr WESE B 58 ferEE EEKE | =B
ESISISISLS TR ARy, HE 5] & & O 8] o
- ———— Oﬁl%%@i = A =8 TEE fEEE
— —~ |sll= Fm L cleanl=
Bt . e i :
. a50 [ @ ] (8] &
B | a5 ) @ ) & o)
o 900 ] & o ] [#)
850 [ @ [»] 8] [#)
800 & & & o) o)
All rights reserved. Copyright © Japan Metearalogical Agancy ;gg 8 % 8 8 8
500 & ) & o) 8]
400 & ) & o) 8]
300 & 2 & 5} &
250 & ) & &}
200 & ) & &}
150 & ) & &}
100 & ) & &

HE  [USRT

20 WITREA FE et T e S TR LR



FHETH

BUETIRESTIL
(ERIT)
R TF R
XFT—4

Gif el
FHEYHA

=E D gl

GPVF—%4

¥

BUETIRESIL
(EfEF)

e

RZOE {5
wiriTRiEA EE et i S SR ZR P

21



=)L

Post-processing/#E - ZHA-

st E'>)L (MOS)

B % & [0]|)F

IV T4 I)LA

AR, MA, ARMA ARIMAEF )L

B I7)LT U X

—a1—JILRY NJO—=D

Just in Time

HIR—bhJT 05— > SVYM (SVR)

ANT—5&R
- HERE/RER. AIC. 5T« DILETUZD

22

WITREA FE et T e S TR LR



HETE - ZIES)L(GPV)

EMRRETIL
e GPV(MSM)ZABICLT, B, RELCEBRIDET /L,
o HWMMFEETIL : SVM(SVR)

S
(B 15BRINS3 6 5BRME)
¢ FBF-YOEE

(B BERIOT—4 3 FBUNSG DT —4)
. SVM®D 71— L EEDIEXE
(B 3 DiEZA)
. FEDOVHHEIE
(B ZZEARTEXMERIRT ) — RPRRE)
. TR DR E
(B 285fERBE X 2 5E5fERTE)
ANELRDIR
B EBEFESIHNEDSHY)
1HIC1SVM X 1EFREIC 1SVM

88 : Fonseca (AIST)

23

WITREA FE et T e S TR LR



HEE - RIETIL(EUETFHRETIL)

FRIFRIZE 2 (RMSE)

- SVM(EEFA)EMSMEFTILE NS 17 %=
o HASFAFHRIE. SVM(EEFA)KD5%E

SVM SVM MSM
ZEFA) (HA5Y>X)  EFI)LESD

Hi88 : Fonseca (AIST)

24 WITREA FE et T e S TR LR



o FHIBEICDULT
- BE ;
AEHFREORKETFH (NEDO FTF—4)
bEEH SR FE C586&EAT £E2010FEDF SR

I e B L R L R

AT

D
e 1.35% 3.1% 25.75% 22.5% 19% 4.6% 7.85% 15.18% 0.67%

JbBEN SHRE T756EF £E2009DFRIFER

I e N L R R

AT
YN

o 25 1.85% 2.5% 25.66% 22.76% 16.27% 4.35% 10.20% 15.88% 0.53%

25

sITTRSEA EE St I o 13 TR FL P



26

i

)

AlsE (18

i

O
AT 0.1098
BEERE 0.0173
M DIRAERR 2= 0.00076
1D _CHI95% 0.1113
{EFEPRTT
D MAI95% 0.1083
{SFAPRFT
N 521
T T i_!_ j_?_i T T T T 1
©c 3238833888588 2232333252323 88RK

£l RMSE [kW/kW] (1BffHE, FEIREE CTHRIZIL)

WITREA FE et T e S TR LR



I3 A

27

WITREA FE et T e S TR LR



FHIFBE (FRATY 7R EFBEDORR)

Fonseca, Regional forecasts and smoothing effect of photovoltaic power generation in Japan: An approach with principal component analysis,
Renewable Energy 68,2014
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Hi88 : Perez R, S Kivalov, J Schlemmer, K Hemker Jr., D Renne, TE Hoff, “Validation of short and medium term
operational solar radiation forecasts in the US”, Solar Energy, in press, 2010a.
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« Solar Forecasting project in SunShot Initiative
- IBM, UCAR, NCAR

sesrcn Help
PROJECTS TECHNICAL TOPICS INFORMATION RESOURCES NEWS EVENTS
sun Shot Initiative High Penstration Solar Portal » Projects ) Frintsble Vesion [ Share

Solar Forecasting Projects

DOE is funding two solar projeds that are helping utilities, grid operators, solar power pl.
power will be produced at the desired locations in the United States. More scourate sola casting will allow power system operators to integrate mare solar energy into the
electricity grid, and ensure the economic and relisble delivery of renewsble energy to American families and businesses.

s, and other stakeholders better forecast when, where, and how much solas

Approach

These projects aim lo improve accuracy of solar forecasting that could increase penetration of solsr power by enabling more certainty in power prediction from solar power
plants. Accurate solar energy forecasting frem minutes up to days shead and spanning = spatisl domain fram = few Up to thousands of miles represents = grand challenge.
Innovation

These investments will enatle collzboretive teams from industry, universities, and national laboratories to work together to produce cutting-edge research resulls that
significantly imprave the sccuracy of solar forscasts, and deploy them in real-life situstions

Awards

©n December 7, 2012, DOE anncunced 32 million te fund the following projeds.

s s . mn|BI Thomaas J. Watson Research Center: Watt-Sun: A Multi-Scale, Multi-Model, Machine-Learning Solar
- — Fi ing Technology »
- — i —

— m—— w10 improve the accuracy of solar farecasting, the IBM Thomas J. Watson Research Center wes swarded funding from the DOE Solar Program

on December 7, 2012,

SOLAR RESQURGE, SOLAR RESQURCE FORECASTING

bz University Corporation for Public Research: A Public-Private-Academic Part hip to Ad Solar
AN

Power Forecasting »

To improve the accuracy of solar forecasting, the University Corporation for Public Research was awarded funding from the DOE Solsr
Program on December 7, 2012.

CS: SOLAR RESOURGCE, SOLAR RESOURCE FORECASTING

e R .

Presseinformation « weather and power prediction

models for grid integration

Eraumhofer Tnatitut For Windenerate und Encrgreystemtechnik for weather dependent energy

Bessere Prognosen der Stromeinspeisung von Wind- SOEI‘CGS (EWeLiNE )« N .

und Sonnenenergie * 77\/7#—77%EF|IL,\(CDWD ( el
2013/1/23 press WORESRRE) TSO, DSOZ304#4ES

Kassel 23.1.2013
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2013 (Epk 25 %) Vol.39
No.6 (iB& 218 5)

http://www.jses-solar.jp/ecsv/ezcatfiles/jses-solar/download/attach/2/218mokuji2.pdf

Photovoltaics and Solar Forecasting State of Art Report T14 2013, IEA PVPS TASK 14
http://www.iea-pvps.org/index.php?id=1&eIlD=dam frontend push&docID=1733
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