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NS
Alberta Electric System Operator (AESO) 8604 1,088 2010
Arizona Public Service (APS) 4500 290 2008
Bonneville Power Administration (BPA) 6,000 4516 2009
California Independent System Operator (CAISO) 21579-35,781 5,660 2004
Glacier Wind N/A 399 2009
Idaho Power Co, ([daho Power) 1,759 669 2011
Padific Gas & Electric (PG&E) 18,707 CAISO LH =&t 2000'ALCH =8t
Portland General Electric (PGE) 2,140 550 2007
Puget Sound Electric (PSE) 4328 823 2007
Sacramento Municipal Utility District (SMUD) 1,200 0 2011
Southern California Edison (SCE) 13,000 CAISO LK =&t 1980y
Turlock Irrigation District (Turlock) 245-336 BPA L{ =&t 2009
Xcel Energy 4000 2215 2008
sz - 16,210

HE 2 7|MEIY HolH £ flet HE 4| HE

) - Met Tower HSEMELX|
iz ‘ 43) o2 ‘ SHNM ol
AESO o - - Z|& 27l o| &2 SHE I =0(|2| Met tower
APS o o) -
o« ZSHYMEEX| 170 17H2] Met tower
BPA © © - 80m £0|°| Z2{E{El Nacelleo| =7 o|&]
CAISO (@) O « Z|A 274 o|ate| ZE=E{HI =0]2| Met tower
. ) « On/off-site Met tower
Glader Wind © © - ohe EfulY 27 olole X8
Idaho Power ) - -
PGSE o - -
PGE o - + Met towerE M&st1 oL}, SEIEY 0|2t g2t AAY =HS
SMUD - - -
SCE e} o) - Z22MH| 22F 50MW E 1702] Met tower
Turlock ) ) « 2742 Met tower 28 &
Xcel Energy (@) O -
a1 AT 2 713 714 HIolH F S Qo motal = A Astal oM, 018 0+ Sofl Z7IatUrt
H FS2 T} B 29} 2T) R0 Z1T0lME Met tower  137)9) 710] 023431 Q1= HloJEIS] S:80] j: S
£ 0|8clal on, HHHA] W SFHME ARt 7 2 € ULh 35, 2 2%, 7Y 5 LurE el 714 H|olH
Mo Haon-sito)9] 714 BlOJEIS 2R Q= ACE  of sl 7o) BE Jlato] sk A AS olE 5
SAEIIC) 5 ZHEN £019] Met tower AIAE Q78 Ik EY A ERUAA 1%, A% 5 KAl o
1 QoL JER] B 4 FHEQ AAY R-E st O|HE 9n|ohH, Ol E(availability) 2 ZEHETIC] AHIEH
T Qe AS & 4 rt ol B 58 45 gnls} 19 AR Power curve)d)
ENXY JEAE 2971 2 JEg| A4 EeEEo] A< S AxRALA Alschs S5 SHHY A
=& Qo =856t U= ElolH9] SF+= 3 31t &t Y g Suisich thtt A7 7|#oil= S8 &4 HolHE
HolE ZlREoR 1710 BB tall Sa8T 9 /MoR 19 AHE 288k o8 Ao, o] 7|79

0
=
o,
=)
1)
0
ogl
=t
N
)
=)
2 o
fil)
e,
"
rr
i
2}
)
>
o
()
HU
I
o
4o

A2 F716I9TE 137] HEAS 87| 5 A=At



The Korean
Institute of Electrical Engineers

JIENEIE | AOIE

4

I 3. 7|HE Y| SHo=S flsh 018 S Hlo[E2l R

0ok

£ 72| DUER AL 75 7|5

*

CAISO

*
*

Glacier Wind

|daho Power

*

PG&E

PGE

SMUD

*

SCE

O|O0|O|O|O|O|O|0O|0O]|0O

Turlock

0|0|0|O0|O0|O|0O|O|O|0O|O|O
O0|0|O0|O|O|O|0O|O|O|O|O|O

Xcel Energy

O0|0|O0|O0|O0O|O|O0O|O|O|O|O|O
o|0|0|0Oj0o|0O|0O|0O|O|O|0O|O
O|O0|0|0O

o|o|P>

E4 7

|1
el

EET

2
I
o
e
10
40
ol

=
=2l

7| 3ol x|

gof 712g

Persistence
AESO

APS

BPA

CAISO

Glacier Wind

O|0|0|0O
I

|daho Power

PG&E

PGE

PSE

SMUD

O0|l0|0|O0|O|O0O|O0|O|0O|O|O

SCE

O|O0|0O
oY
Hmy o
Ofy

Turlock

O|0O|0O|O0|O|O|O|O|0O|O|O|O

o

Xcel Energy

O|O0|0O|O|O|O|O|O|O|O|O|0O|O
|
|

= Y oF 719 4 58 ©eIE NE AEHRE
Algstal Qlth. &, o F e Sofl D58 cze YL
HAE £ o] = gho] =EHT

Sx]o 2 E (Numerical Weather Prediction model), 7|
7180 HElS 0]8stal Q= ACE EAEACE AAIEQ
o & o] thoiAe ASEA] BUAKIT, HRES AS 4
R HEHOA EE= 25 05 3L E8510] 1Y AR
of HEstAU &4 7|Hhe] ol HE&5t= ZE & = Arh

Persistence ZE Sl ¢S THS AIE Q| Tl oS gHoz

gHolF, 2] e AR oI5, o] F HY0 H587FE 9

St 712 R (reference model) & 0] O]2E L 7| AM0I K] 2
2 (Weather situational model)&
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HEHIO] R 7|40l B A] 71A1A e g TiHlskod
29g Stoly] tjof 9] 71olAl olof thet o & BE
£ 0|85}l A} Ramp FEL ZERE O] HEHof st of
g soots HEE G40 28 Hs Al 7IE L9 &
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AESO o o 10,90 1371 Y= HH
APS O - - _
BPA A (@) - Super forecast
CAISO ¢) Z o™ 90 -
Glacier Wind o) o - HM3X}t Ml 2t 0lE
%05 22 47
ldaho Power o Sy - (70%7'(' %anlé;r .
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20118 48-88 7= 512 ™ 0I5 MAE 13%
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Xcel Energy - MAE: 9.8% O|LH{
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3 o= 3le 17H§ sgol7] et o= 0]&stkal
C}. Glacier Wind, SCE, BPAQ] 2L A|39] 71#E (third-

parties) 2RE 0] S A2k QUC} Glacier Wind &

SCE9] A% AM39] 7|&ollAl AEst o5 ghsol thell 24

E HEe Fgolal 9OH, BPAY 4

2 ) Al Wrkstol 7Kg BEo) B2 713l A% 2
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S A &36k= “Super forecast” 7€ AE3tal ATk Idaho
Power:= 4719 EHES 5 7IEAE A E6t0] ot

O] S &350 AL} PG&E(Pacific Gas & Electric) AH#)

S TS hY) 71BN BAE RS AR A 2
S 2108 1) HRIEO) 7|Tol A Chkt R s ol 2
= S RYo] tiet BRKo] ke A

32
2
=

PS(Arizona Public Service)E A|Q]

st LR 1270 7130l A= A2 4=Z(Confidence Interval) ol
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OF LIERITH
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Alberta Electric System Operator (AESO) 8604 0
Arizona Public Service (APS) 4500 481
Bonneville Power Administration (BPA) 6,000 6
California Independent System Operator (CAISO) 21,579-35,781 3263
Glacier Wind N/A 0
Idaho Power Co. (ldaho Power) 1,759 2-3
Padific Gas & Electric (PG&E) 18,707 CAISO LK =&t
Portland General Electric (PGE) 2.140 2
Puget Sound Electric (PSE) 4328 05
Sacramento Municipal Utility District (SMUD) 1,200 150
Southern California Edison (SCE) 13,000 CAISO LY ==&t
Turlock Irrigation District (Turlock) 245-336 3
Xcel Energy 4000 390+
sz - 42975
RO BSAY0] =5 niotelal QT Bgaldol e Sl e TFQUTHE, FZolle AR 7 S HA]
AFo] thalAl= BEER fte @Y AlZd SZ4F02 A8 7d s mE AR A] £89] Esd B HEde
SIAITH EStdo] =2 AIFo thalAl= Al EStald = sidsly] flal AIRVEOUA] £9 olF 7es ZAIZIAL AU

Percentage Error), RMSE(Root Mean Square Error), H&}

SE & &aotal ATt 1370 71 5 6719] 71 2oflA]
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2-2. QLTS oIS

2 oAz Hl= AR AR

L} E=gh 20 AFER]99] SPSC(State-Provincial Steering
Committee) Ol A1 AIXHAO XS] HIA HIEE F]Asteh 4= 9l

© 78 Hotos Had [l tigt olF Vee SHAY
1A SIALE bl AR X 99 137] WeAs 2G7IB 5 A

|~

g3AL HE = LZAE Fololion, 2 7]
o 293Iste 7 77} 2T} AESO(Alberta Electric System
Operator)@} Glacier WindZ & 2|5t LHHA] SIALoIA] = EfQE

oz
)
ERC
=2

A dH|E HRskal Atk

BZEE £ o5& flol 018 S H|oJEl= SMUDS
AQlet BE 28 7HE2 YARES 718 0% 01851l 2
o, tloJH F&o] fAkgE & o AUtk FUA O R, SMUD
= SEES HYZEH &9 o5 7ide 8 Aot

Ol California ISOCIA EfSZEE &£ oF0] &85
1 Qe ol B RYL U E EFEDE oS 2E /Y
OF = Persistence &, Total Sky Imagery 2'&, Satellite
Imagery 2@, NWP(Numerical Weather Prediction) RS
AHEStal QAT Persistence HE SIA| gta T AIEQ O]
2 ol O R Al8sl= ol YR, Y Bd £59] &
o gte 0= ARgot= Z10] HA o, f&0] Mgl m

|
gt ol & AEdo] F4ckA ZdASITh Total Sky Imagery &
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I 8. 7|&E LAY oo[E RFALE

2971 | Y | 7|EF @A

APS 0 LR B MEEK] 9] derate 2! forced outage rate

CAISO 0 SHUE A ASE 71 = / 2EEX|oIM SYE 2ARE/ LHHX|2| back-panel
PGE ) 47} = QU7 FERQETE QIAEE

PG&E O _

SMUD - QIHE £4 3 018 7158 2 / Y AL R (FEA/AFA)
SCE 0 0|8 758t QIHE 4=/ Curtailment 415 2H440| 7155t AOLE QIH{E]

EHRIZ Of210]2f IAIE 7 HEE MM
Xcel Energy ) 2 /BT QAR / B £

= Sampling Spatial Spatial Suitable Forecast ..
= 7|54
Oll= 71 rate ‘ Resolution Extent Horizon P EIEEET
Persistence High One point One point Minutes Baseline
10sto 2-5mile . Short-term ramps,
Total Sky Imagery 30 sec 100 meters radius 10 s of minutes Regulation
GOIES Satefite 15 min 1 km us 5 hours Load following
magery
NAM . .
1 hour 12 km us 10 days Unit Commitment
weather model

dle MAIZIOIL 15-30% A o5& o, JIE Y 2 HS-

ok OJHIXIE 71&olal 78 F4 7[He g8 RHZE MA I YNZE T TIY 22 21 2H| 07 H 21 Iy A

ob Hdolth #E89 Flg He ols&sert ( AME QNI I E A|AE,

QESIH 71Aso] dAKO] tish olEs 4 LHEH S EUET R FNEBHRNEL T2 SR TME S JAELHE 28
SHSITY. Satellite Imagerys= Total Sky Imagery [ <THS HIO| AIAEL>

QO SAFEHY, FEO] BENFES 0]25610] Hlo] ¢F F17](site) BY THE MY LT EH | AFHAZ N 2 {A|
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[1] R. Widiss, K. Porter, A Review of Variable Generation
E 0k E AR BUEY AIAE ] iAol Forecasting in the West, NREL/SR-6A20-61035, 2014
0]&71£9 a9 Sake AT TIekt o= V& = & [2] California Renewable Energy Forecasting, Resource
E2X o] UL o) 21V FEAQ oE HE™ES Data, and Mapping, California Energy Commission,
of )T ohLleh, ofF Froll thet oA HRIEEEA o) 2012





