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(1) % 138 2 g = W {3 B0 F 357 425 (Developed through open
stakeholder consultation process) > % & 4 106 &# 5 % 22 p 22 B p
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R PR pELIORILAL IR ELN0? 270 22 F % FER

4 gm o 2o
ERIEukE

ARE A REEAPM 2 RS S8 Bl MG R AR

Q) % 2738 i * 37 2 KRS ®E P (Applicable within the
country(s)/region(s) being declared to) » % B 245 ¥ 22 H#5 15 E T
RELZAMED 2 PV RELRL LN RERY GBS F
LRCRRET 2 2P AR A -

(3) % 337 28 4 5 khiTe E 424p M (Relates directly to renewable

energy assessment) > MAFET LAEEFEL 2 R A FETE L A

i IT R E T EF 1,0006kWh % 82— 3% o

(4) % 4-138 : =% > & = %% > & (Full aggregation of environmental
E O ARLARREEY
AFRAEPANAFRLEL P FTRARE R IR
LRI FHERFEARBERFEERF L ¥ 2R TS
REauE 2 FARRERETR U e

benefits;) > % FEiFR7 € £AF3 B BB

&?ﬂk

o

(5) % 4270 tAZARF 4B R(E 2 N RES - FTRE A BIAZES 4
EIFL R AA 2 A F 4R ) (Regulatory surplus, the
renewable facility, generation or attributes go beyond a regulatory
compliance obligation, and are not counted toward meeting a legal or

regulatory mandate) » £ 4 it JRE B IE IS ET P 238 0 ApRE A
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P ez o R EFRERY e L L.
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(9) % 4651 1 § = LB NE ST NIBBGloRR i b o B 8

# 1) (Full and accurate product disclosure by sellers, e.g., fuel mix,
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ercot=>

=~ M E 4 ¥ R4 R € (Electric Reliability Council of Texas,

ERCOT)
(<) Binf s
http:// www.ercot.com/

(=) $rHef b

ERCOT & " ehiF & T % T L EHLs S f E 0 itV 90%0T
4oﬁﬁﬁhEMDT%émmgﬂﬁ’ﬁ%ﬁ£3 PR rEREE 0 ¢
A 40 R T
Y FR B A LR ERFLE T AP IFTIRI PP AR 4
[k

FEVREARAFRE, 77 @S 2 5 20w i i ERCOT &2 av 4 »x o

(Z) %€+ R

9

#% {3t « REC e fefe i 2~ fe47 REC 2

Sep T CETC R Pl & ~ < 34 MP AL fREF ~ & 5
E1 PRI 1A S BHEP SRS S RKRES LR

(z) FRALHH

¥
pr
gm
\\3

1. R fEERCOT * % 4 25 T A5%2 XPRF R T S HFRFHT 2
BHEIE T L2 %
Would like to understand the principle of design and plan, as a reference for
Taiwan’s development of green power and REC trading platform, ERCOT

use to build the power trading platform,

2.3 #F TEERAERER Y FR A 35 H T B FTIEE ’”ﬁ BL 3 I
PRR 2§ 5w ?Et’,’;,]‘sffw PR SRS

Would like to understand and discussion the progress of PV and Wind
Power forecast technique as the reference to improve the model build by

T-REC team.

3.ERCOT % R R EFTHETHEF %2 F T FHFLRE LT F A
RE W
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Would you please give us some comments and suggestions about using the
sensor data to calibrate the NWP (Numerical Weather Predict) and power

forecast bias?
T) grE R

ERCOT A4 W eh* TR ¥ EH - B4 T2 T ps- 2o &7 Vi
HAigE s jé{:%ﬂﬁ thal il o BT ST R R AP I o ALY B 1999 E REB R 4
FE4lo Ay EREanT A T8I 5 30 R FEF 100 Brrb 2k
-+$,gg$u§ﬁ@ﬁd;,@é%mﬁﬁ%£:fﬁ&kﬁﬁﬁim&ﬁiﬁ—fﬁ<%
kB L E T gk s & ERCOT #f#ach» Fpt ERCOT 3+ 1 24 st i3 T 8
AT ESERR S EAR o 2 =0 %33 ERCOT » 4 & 4571 f2H Bk 15k 7 90 R Hiirz
BE O NFELZEFLANABERGEFREZTFIFLEZ PF BHEKE 2
W Ea mikg@ELs v i E B pE AT FLEERGEERFFT
gOSLE R E X F BT § e 3 4F 038 (Weather Research and Forecasting model,
WMM%%&%@%%?%E?ﬂiﬁﬁﬁ%ﬂL$%°&ﬁ%¥%ﬂﬁ
ERCOT =[5k T3 RI TR R 35 i #2708 E Y iy
WRFIZFANESFRLEEGERFTHRIZTFLILTR LA
o EFIRRIPN A RS TRER S “%&?ﬂiﬁ%%?a?ﬁ£3%%%%

TEH o Baves ¢ c RYPF T EHRBHT AL A mE LR

=« ERCOT 2 & d 3 &R 3%[¢ 1= 512 Sandip Sharma - i& 7 ERCOT & [%
i TRRI BT 8B /1 % o Sandip Sharma L P d ALY ELE Wehs M o ]
BRSO FIN T EERBEFEFE LB IR APFALR R BPOF TR
W BN SR S BERE(Zone) E A FRBEGFLSIT 4B 204 5 6B
%3 H Y Zone 6 3 BAFcE TR o B 3 Bl 5 ERCOT #& 1 en7 o = Ho i 3
THREPAEFEMW) d BlY ¥R > Zone 6 F B~ PEE FE oM B
FEip| > 2 $%4 > Sandip Sharma ¥ F| B B 7 PR hE & F|F 5 3 B
15 &+ & (global solar irradiance)® & & » £ B M4 B g7 iE 90%2% 10% > b ¥
S A FRRIR R AT 1% 2 b SR R Bd = A3 (1) PV~ (2) Solar
thermal PV % (3) Solar thermal (concentrating i7— f&)> 2 ¢ B2 PV A fk ~ B av %
Jug T ooy (%) E 5 > % 7 i B(global irradiance)’ £ 5F Concentrating PV % Solar

thermal ] & = F it & Sv8 7 2%ic 0% & P 5 2 &4 P P& (direct normal irradiance,
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DNI) o ERCOT AiEF - HafFRIF > TS TP R I BRFFTREFA
Vo VR LE - RETHE AT S aREZ o 3 B ERCOT 178 #7: {7 eh3g ] 03
e A S5 B 40 d Bl 4 7 4 ERCOT i * T35 %7 A 1 3% £ (mean
absolute percent error, MAPE):& {7 3 B # st 3% % > Sandip Sharma 7 . MAPE %
EES S RICEP T ER P

Sandip Sharma # ¢ 3% ¢ 4% 3| > § B =I5 {5 #4(solar irradiance)® = [ i &
TAAHHATAF LA TP L PRE FRERTEREITLORTE L ET
FEV I E S i 3ER - ERCOT p o 7* &2 NREL~MDA % UT Dallas
& iFi2 7~ BA % T Support for Solar Uncertainty Management and Mitigation for
Exception Reliability in Grid Operations (SUMMER-GO) | eh% %34 > 2 & p ep
%M iE = 5 §§ Bf(solar irradiance)® M F R 2 TR T F BRE P ERG A

&)k 1B A TR 0 T Aty R E IRk SLelk fi B Av(situation awareness)
¢ o

I Proposed Solar Regions

o
B e
1

Bl 2 ERCOT & I et " < B # T HEFEHA
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I Proposed Solar Regions — Current Installed Capacity

e

B 3~ ERCOT# N2 2B # T wELEF

|PVGR Forecast Errors (Day-Ahead)

DAY AHEAD PVGR FORECAST PERFORMANCE
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Bl 4~ p wifREL AT
(#) B3 @Ry
AEREL AR ABEEFRSPEBEIPRLTT AT AL A € (Electric
Reliability Council of Texas, ERCOT) » 7 fZ P av "2 F ¥t = |k § Fpp|Hpren
BATER 2 42 FF B¢ M BRI g T RHRES TR LA IR
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= « DNVGL DNV-GL
(-) By e

https://www.dnvgl.com/
)R EEFA

PR FHAOAAS FRG O AT RERAE T IETHR
Rk B B FE ePFE AR o 3B P lwenk 37 {oiE i) DNVGL 5 3R iRl en= B 1 i =

- BHEA ¥ RR A NwmEfes oo 220 F B R RIET AZE S0 GW ik a fo s
Bt 2 2 a3pBligsk » V0 G 23R T e BhIR IRFRP o

‘& p¥ 3P| (Short-term forecasting) H ¢ ¢ 7 w 38 JRixp % Forecaster Now -
Forecaster Live ~ Forecaster Plus ~ Forecaster Solutions » ¥ 3% & 15 % = & /| pFreng

‘?»l’—'—l"??/? ’45&\&&_1% =X o

o Rirdicdp o 4o XML 4o ASCII 58 &% 5 & % eh k SLp 2 &
o & FWEIERIRE L FAOLI NEE
o EUEAAEO TSGR DERE BN o
ESN-E A |
FARAXEE R EHDT CETC givdled ~ X T4 P LI A2FF ~ 53

PALRET S £ ?&lﬁﬁ‘@ﬂﬂ“ﬁé$‘mﬁﬁ‘9@%@ﬁﬁé
(z) 3wk AL
LB 228 ot b s FERIG 4 0 4o % X F A S ) RECAI I

Understand the wind energy forecast ability of the unit, such as the weather

model used, the small scale model correction method

2.FERIPFE I FEL o R ER R TR R TR R
Difficulties encountered in forecasting, such as boundary condition setting,

topography, and source of data

3% F W] el » TR AT S4B T 3 LY

Has the input data of the weather model been subjected to any
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pre-processing?

4. 8% ¢ MRe £ B (hog 93t RaE)ig o FRRIHCT
Will the prediction model be corrected with a local measurement device

(such as Met mast or lidar)?

5.5t 2 R A FARRIHT R AL T P F] S Ek
Discuss and exchange T-REC team forecasting techniques and difficulties

encountered
(7) g E A 4

DNVGL ¢ Collier Craig * 584 L 2234 i 4 2% o @ &% 4 30p| Forecaster
HEFEN F s HFE 73 > DNVGL AadgplehEsee 3 15 & ahigsh - £5r
%@%£14%W?ﬂ£14 BERPM OFRE > Pw pERBP PG 25 BF 22

LA AR R SRRk e B Y B R RS mR s § R AL
B R R kv /gy TR HEED REETh2 O L4
Peny 3 oAb B R EAS a
BRI ML Rk ER BT
.f‘:’&g}«fr%@vl AT T E2 TRy
)% % F AR AR R s B e e B A B A R BB T AR
3B Hehs ,Aﬁ R AFE AAYER

@ﬁﬁﬂzﬁﬁﬁ%?% B R AR 5

*rmh =y

BIREG B % SR g R e

A.H

PRl Ak iR & 5 o4 g L AT- =0 14 % app| T 0 SRR E I AR A

B R L R A S S TS R LR
FEM KR %= HEPE SCADA FRLFF- LHcE > 2/ 3 FTROT
Bo ¥z LRida BHFLFRE TP P EEFTLE
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|
: I- : Custom
: | Dashboards
|
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|
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e

B 6~ DNVGL 37 i 42

#c®* § 4 ' DNVGL ~ $ * Weather Research and Forecasting Model( #§ #-
WREF) » f1* & @k 3k fi SCADA F ALt 42 B8 h #35h % ~ Fh -
g CERIRE - SRRSO T 2 4 4187 ¢ 48 H(National Centers for
Environmental Prediction, NCEP ; European Centre for Medium-Range Weather
Forecasts, ECMWF)#7 2 g T30 > 5 7 @ $04) { 44 > % st ficld 2 8
A i HEAD TR EERCER P R iR 2 d 2§ 7 ﬁ%ib‘_éﬁ‘u”’ PEAB A
ZEARM o Bk R E KR S RPN R BE A hniEE o o TE & 1 5 DNVGL #7
% eng RIER AT A KR > Craig 3R ° ®# I8 PEHFT- KPFEFag %3
Bl ABEFE AL EZRTF S4 & LA AP gt I ERA e
Eoehifcdy 2 TRER] Wi E S Bk ¥ T A U E BARR] R 2 pE
BT R 3RF — k> Craig &3 5 7 10 5 BT RS R D@ T > 7
MRS R N e R LR S R & SRR S S L
A EE Y KNGS SR Y R E o B e
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L~ %3ER AT H KR

Model

Source

Time

Resolution

Horizontal

Resolution

Vertical
Resolution

Update
Frequency

Global
Environment
al Multiscale
(GEM)
RDPS

Environment

Canada

Hourly

10 km

80 levels

6 hourly

Global
Forecast

System
(GES)

NCEP

Hourly

13km

64 levels

6 hourly

Global
Forecast
System
Ensemble
(GFSX)

NCEP

Hourly

13 km

64 levels

6 hourly

North
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HRRR Analysis vs. Actual: Central TX Plant
2 * Central TX Plant Wind Speed: HRRR Analysis vs. Actual

Corr=0.84 . = MAPE=1.6 m/s
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#¥d Errick Thompson 4 % i 3 877 Fefprena # 5% 0 & 5 473
FRRAIA Eo e R F 0T B e R R R S
s Emrick - + S#ud TR A ELhE RIPEAP 2 - o B FD
ROREERG P ETD Y R APE GRE PRI T 269 0 4
PEGIFAT ST (SBEER4 ) §7 Emick 84T FEH
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43 5096 0 %2017 & 1 % Hi4c 3] 1009 - & g #E X G ERFARE LR
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Errick 5 3 Fefrd] Rpc R it = i v e # A > TR
TR AR F o E RS R RFC R B AT R € kg o
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Foi (CR 10-0484) > 57 et e K7 115 i 4n J a0 g I8 % Sefeodk
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{sd DonBray /i 5# % 13 BALT® ch= # % 6> 5 4% 7] 2006 & £ R
e M FC R FIE 2R F R BE R FCRP £yl f R ORI INIUR A F E
RUEIFFCER O RIFRES TP EFFHREAR B 2
B i f#;4-2 % | Global Warming Act AB32 » 2% #_% 2020 & 4¢ - & 48 pit 2
g w 3] 1990 # chpt R o

Flet 7 & ik (Silicon Valley Clean Energy, SVCE ) £ d ¥ 4
PRI BAF T ES FIRG- By r AR OB SRR E
feg R4 27 PGRE £ 17 LA EA{rf ¥R EH LG @ 4 i iF
R-F R A G Rfr AR T 4 o F - fEARR A T 0 2B SVCE B =5

AT T T ER

Don Bray 588 19 P > s Phofof i@l Kt @ g g 4 2
FRRELIT 3H DA B3 BAFRIRGFEN R o

SVCE g v A T @, RREST 4 > 18 Lp ~ kifork o
TP e v AL

12N :‘:p

AT AL R TR RT S R

{} l ‘ /DA e
SOURCE DELIVERY CUSTOMER

buying and delivering energy, benefitting from

building energy repairing lines cleaner energy,
supplies serving customers local control

Bl 19-SVCE £ # it RFLE K92 P24 B

SVCE £ @3 £ 8T MRME FFTS (F 3L L0 RE ZRQ
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) XEE 13 BALRF 2 T REIHA DI EEY S g E
SR MERES A TRET 2 A R E N REsER - SVCE R
W2 R Rfed s T4 279 PG&E 4 > F@B k1 TaEE L S N2
e gpulchf tEH 49 p PG&E> e T % * 4 SVCE @ 2£ PG&E it
B o

FeR TP Ay e g > B SVCE 7 Y] G g A
FREGIPEREFH AT PR AR S EL S R
SVCE » 33 i (7 £ T 00 e i (st ™ = R 11) » & oic o
PR R R R AR SR R A ARG N R AR

(S NS 2
SEEA M D RN eR 7 27k RE100 AR EFOTF R B eniT
(1) RALH A
£ ¥ REIO0 ka2 ¥7H & - AR KRR S ch 2 @ F Y A 2R FEFIP &

P8 ESL i SUIN RN A fﬂ?%i REIFHR FRES 7 L2 0 REET R -
Lbii‘gpiz Qp‘f Fg—%fprﬁ‘ % d Fﬁ,‘??fﬂ, E}?E ?-ﬂir;b/},g'lﬁﬂwj— %‘Ipq
E DB RS EN S ERALT T ELEEforRt e LY SRR
4 fe R o8 I e o8 o
(2) 3 2 4

» Kristin Hanczor, The Climate Group (Moderator)

» Erin Lawrence, General Motors

» Lana Carmichael, Schneider Electric

» Rick Freeman
() e &

The Climate Group £ Kristin Hanczor 2. & 4 %2 7 3% H = chp %4 v
3§ G RBERPDER 0 b R I RFcR-¢ & &7 & 5 RE100
ISR R £ F o 2 g B endp B ﬁ%”'ﬁﬂ # REI00 FHe > B
LR E MR P EQUOART RS 0 T hf R
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DANFERTEFR Y 50%:NE AN RE A0 2017 £ T £ ¢ F 20 RET
E%% % REIOO 2 f » @0 g fod Mo amm Bl & B FE

AR £ T BR(PPA)E & 2 0 4 # (2019)E 4 -

General Motor 7 Erin Lawrence B #& ¥]> ¥ 3+ 2050 & # £ 3] * 100%
T > GM P % % ® Ohio V' 5 20 MW ek T T 232 (PPA) » Rk E
T BT A e

Schneider Electric 77 Lana Carmichael #% 3] » =¥ RE 100 3 = & > ;% :
Energy Attribute Certificates, Onsite/Distributed Generation, Offsite

Generation.

@ Apple = & i R % 2§ Rick Freeman P~ % 7 % & # F4phi &
FF &% 100%E 2 w0 TEE LR CE MR PR B G RE
MBS SRV 'J%ﬁf’ FRBO IR EFFZGIBREL A
w5 R G (iR R Rl e (AR
L PR —“‘Ff eni3 w0 |4 GHG Protocol

T p D s &
(1) HALH 4

hid S ED S BRI NI FTOA L A R B € ot
BT (MNC) FR ALk R ape 2 gi 2 kP S
BA R T Epadh BRI 4 Adhe T fREL 2B R A NR
F RS AeE R > £ H AT > S oAk e B ATE L

@
pua

(2) #k % 23
» Orrin Cook, CRS (Moderator)
» Yen-Haw Chen, Taiwan Institute of Economic Research
» Michelle Murphy Rogers, Allotrope Partners
» May Liew, SP Group

() e &
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IR PR R A Sut s SR R - F R R g
PR A R F B AR Tl AR B SRR TR
B35 4% T-REC 4]k &% B ;% > Allotrope Partners 7 Michelle
Murphy Rogers * L /i % % & it ;4L F 4v i# B (The Clean Energy
Investment Accelerator, CEIA) & i3+ % » SP Group = May Liew * X+ 4 %

Arocs REC T (5 0 381 & & iy { 4oy fRig it 3 = 2 3 BABH 21 de

PACERMBTE M EEATERERELXEZRTRE 2 0GR
¢os o P g 2 g 32 T-REC 2 # v 24 & ~ T-REC 7 H-H03% 22 5 4e i)
B FERE M E AL EL S EFIT2 4% 2 234 &= 0
Bz TR 20 hBd e M2 AKBE RSB LIET o

£ % d Michelle Murphy Rogers 4 %2 CEIA & %344 » %3+ 4 4 Apies
g EBEF R ERFO 59 K TP RS 28
GRATES FRr A R H AR T od FEE > AL FR D MRE
ﬂHN1%’ﬂiﬁ%$w%ﬁ%ﬁrﬁﬁ£$’ﬁéﬁiﬁ%ﬁ
B AT i T 84> Tl CEIA & =1 (5] 28§ 2% Rsckrs PLN
EIRTFEEENFIREER R Aa R T KA 2010 £ B3 > 2019
EZR SR FE R S R S B FIT AT pE -2 F

'

BATE ¥ 0 B pEA % ¥ (Direct Power Purchase Agreement, DPPA)#-3. 31 <
iﬁiiﬁf%“'ﬁ%ﬁ”ﬂ“ﬁé% BA B AEFHREFTF EZ2 1 ¥
PO P HPGRET TGRS S AL M BER D SR

TAXP R ERFL AR IR RDPEE P IR
&7 £ 4 it R & 744 & (Renewable Portfolio Standard, RPS)& £ F 4 = @
# A4 g 4 a0k 5] CEIA E'Hftii,éﬂi%i Peitdpsl > FINBEF L £ 8
FAEH 2 Ap R & 7Kg 57 o

B {6 d MayLiew * L 4 52748 REC T 5 > #7415 p ¢ 7 REC
ko @ A% [-REC> # T 2531 R 5 A3 * F s (blockchain) s
k%A RECZAAEFE WHRFEFAEY 523 T 2228 wéh o

43



Bl 20~ & 5§ BE I RAESEEIIZ A

. RPS &35 38
(1) AL 4

R P G L RPS e & E ATHRA]I RPS 1% 0 @ 45404
O B M o E A FORRAE R T AR SAp B R 2R Y SR 4R
FOOLEROFENREE LI ERAL N PPt g B TE o
FERE A AP RPSse L 2R 3 § W(GHG)# *%=ehp k> &=t §
AAAE T RPS chh RAB% ~ & & % E 4 R R M s e S
RBh P MERART PR R E o

q.

She
.F—\@

(2) ?ﬁjﬁ Rt g
» Ali Shajrawi, Karbone (Moderator)
» Glenn Blackmon, Washington State
» Maya Kelty, 3Degrees
» Michael Macrae, Harvard University
» Jonathan Brown, Statkraft

Q) imde &
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WS EQOINE L > d 2 FBMLE T BAE AR R T LR
MT A Bl E R XA L Z PR 0 2025 EAcfid 0t B
FOAPM B T 80 B R RS X K PR Y 0 B0 @ T 2045 &
&
427 RPS A HRAL -

E PR i s S PP AR w2 Rk B

I~

{

A RATLE T AR F S e de % o Statkraft & % > 4eie §TE4
EFWie- HFEEEL AN R T {ATRPS Ft L enF 3l > pb R A E 4
B LR AR B B RPS R L ATE- P o

R HE DC 7 3";33'3 IRPS £ 2c4c® 21 0 d 2 H g - §°
i A E FE RES 100%* L2 0h S BA2 - ofsip
IRPS P 5 42032 #:E 5] 50% > B P 5%k p £ 2 ko L E @
Pt GHR-PARM AT 2032 & & D) 100% 0 22 254 & i £ o BT

S e Bl Y AR FA SR ag R R g E oA g
WX AZE ISMW e g 78 > Ul A R FauE B K¢ @ R
L R A

Washington DC

Previous RPS: 50% by 2032 (5% from solar)

New RPS under Act 22-583: 100% by 2032
(5.5% from solar) and 10% solar by 2041

Aiso includes provisions for:
The establishment of an energy performance
standard program for all privately-owned buildings
210,000 sq. ft. of gross floor area.
All public buses and privately-owned vehicle fleets
in D.C. to be only zero-emission vehicles by 2045.
A portion of revenues from the additional standards
to benefit low-income communities.

Renewable resource requirement (%)

Signed into law by Mayor Muriel Bowser (D)

2) statkraft

B 21~ &% DC ' RPS ;%
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Maryland

Previous RPS: 25% by 2020 (2.5%
from solar, 2.5% from offshore wind)

New RPS under SB 516: 50% by 2030
(1[4,5% from solar, 1,200 MW from new
offshore wind projects)
More than twice the previous offshore wind
target
Remainder of the RPS must come from
Tier 1 renewable resources, which 5
includes trash incineration

Renewable resource requirement (%)

Allowed to pass without signature by
Governor Larry Hogan (R)

<) Statkraft

B 2252 ¥ RPS pjm

¥ - B 4% RPS % 0135 P RSP 8 Lo 220 B PR A
RPS PR 8 % 2020 £ 5L 4 iRt * 25% > @ #7¢0p 4R0] 2 % 2030
AT A SRR YL S0% Bk e S A v B AR
bAeng REFZTRA- B pwe paaie s d BRAERE 4 %k
BoRLBFERAMMEE > 2020 4 S HE ROGFEY
$ 368MW < 4p B e3f B 70U SEH 0 BARRE T 4 W6 S o b FOg
FEANTE AR SARPS & o BRF R POL A NRF R BHRD
R el 8% (7 RPS eht @ 4 ¥ )

m\L
c\ﬂ

Bfs By s 4oB] 230 RAGIRPS P2 %2026 £ £ 1R A iR
i 125% HP 05%kp SHBEF > A i &R E_ 4 2026 & %~
BARKE*E85% B iF- 8 B2 7 izt RPS) 2 £ 83
TR B FTNE T A PR R T R B P2 1K RPS
UL FRFAME RO 0 3 E S BB 2R RDR Y B
B A ANT R A Ry FRUNTRM-GIRAGEFREL S

WOREES o i E - B RETH SRR .
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)

Previous RPS: 12.5% by 2026 (0.5% from

solar)

New RPS under HB 6: 8.5% by 2026, after

which the standard is eliminated.

Solar carve-

out will be eliminated starting in 2020

Renewable energy and energy efficiency
mandate costs will be replaced by a surcharge

on utility customers’ monthly bills.

$150 million/year will help bail out two nuclear power
plants owned by bankrupt utility FirstEnergy

Solutions.

$50 million/year will go to subsidizing two coal power
plants owned by Ohio Valley Electric Corporation

Signed into law by Governor Mike DeWine (R)

B 23

. 8% B RPS PEiR

AORF A MR RE - BARE > A RF R AZFELRDT TH

B BAHERALL v
ARpE LR R A4

i Edeie 25 E RPS i ds kit
e f“i” EHTEREF Rtk

-ﬂ;nb/};ﬂ‘% B B G ﬁéf sb}ﬁfﬂ- @ ﬁj?«?—%?ﬂé\'ﬁ j\;}'iih'ﬁ
ARheng g 2 e RO 2 R RRY > RRFL R p RO 2

Re BT Hrac 5 { A B e

A FERERRPLREF OB E CERROARFFEL AR ATR

(1) AW 4

TR AR A E WA kAR D, T

FEFES™ R ot 2
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T3 5978 BT~ AL T

BREELRG S R

=y
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=
e

o
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oL FE T LR

R
TOp BB d 3 N o A EHRBIFEW AI R AL S A AeERT o deie

EP G BRI

TANE T EeR AR ey e

HECHB S RE LN REP R SN

» Jenny Heeter, NREL (Moderator)

» Patrick Morand, Duane Morris LLP
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» Charles Vaughan, Southern California Edison
» Molly Hoyt, PG&E
(3) imite &

AE BRI AR DR S B RFTRE > A ey r £ ¥
FOUEE S Bt ke A % B p B oihs B & K
EiP A ARE e FH A B AAR G E R ABAEARL S AT

BT UEREL{E AT o E 2P ET R S AR R

AFEE DGR R T

9 A URE LA IR R R Y S T Rk S L
%z

BH IR PR TR AR RAR L > FRE R FE LA E > e P ML
» = (low-and moderate-income, LMDsi" i H 38R & * + H iy ddd i > 4o
Sy M ,ﬁﬂgg;ﬁ_ 2 ’fﬁlﬁ? % Wy W )a' FriZ N g, e N E Y -

B AT AP M K ot R A BT BB i e B4 B
oo r SR o 5T L A B AL S BRSO s R
B RB R VIR SO MR R g e R s B
BHEREHD 59 %0 LART IR 5 A%T 4 iR
BRI ESEE TP M~ 2 UL o

M OB o0 g B3 2016 & 7 7 %1 Clean Energy Savings for All
Initiative | 3+ % » % E P 5 A4 2020 # pF 5 ¢ Mg~ © K iE IGW
sk B o 2 ¢ 2LEcfy e sde GRID Alternatives e Rural Renewable
Energy Alliance (RREAL)~ # /% 7 £ & & ¢ o

FOIAR B ATE PO AR ALS T R Moo 2 B S B PR
Elfvhr' :

ENIEES 1 AL TR L & TR I N L O N
SR R ES LRSI RN Y A R
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9. & 348
(1) RALH 1

PHERA R AL N RE LA 2 R M AT
o EREFINZELET - BAME - BAFAFIHEAHGF
20 AL ERRT  EREFFR L - AL 2N REGERIELE
*? 7 14— BEH3L 4P 5 " Taiwan Case Study: Launching a New RE
Tracking System ;> L &P % 2 % €3/ 52 A B4R o B2 2 R EFIR
5 lﬁ.&ﬁb‘ BOoFAECRRBRBESEEFFT LATHE S F TG
A EEZ R # E)E X F A7 Y foiE 4F 5% (Weather Research and
Forecasting model, WRF)#7 B 3 2. % 3¥-5 % 2 # 3 E 4y 5 L T HP
By CREFESFFR BV RS EN A AL 2 BEFT AT

“o 2.
o2t G

(2) % % #3k 4

> % gk, ETC

B 24 -T-REC Bl ¢ A BRPBHEEHE T8 45
(3) e &

FF]-,Q— g?ii%;ﬁ*g‘);:i\‘?f;ﬁ ’ @Ff‘%’%—ﬁbﬁﬁgl’?’ﬁ BAB NS RIFIE THFR
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ELRRRER > TS S RIPERBDRENS
(2) g 2 B3k 4

» James Critchfield, U.S. EPA
(3) wide &

EFRBEH2001 £ 320 %4 TP L H oL BH LB R
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BAcks o p T8I 4P Lrd S22k paMEs #3 £ 0 8T
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B4 A PEPE o 87 £2 R F 0 & f(Partnership
memmmﬁﬁ*mm*“’z%m%u*iﬁﬁ;@%:ﬁ@a%\
FEARB S T RMET AN FAR EREFLAEE N, FE R L
Hinf*%d 342 Fagp naids 2840 ﬁﬁvi CRE SNl ]
ﬁiiﬁﬁﬂ%ﬁ%iﬁﬁkﬁiﬁgvﬁﬁﬁg?.%g FRILRLR 84
TARSURA EETfoRFH O pREE LSRR Y B S
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11. & ¥F 8 i ﬁ@ﬁ#ﬁﬁ#%‘ﬁ
(1) HALH 4
A RERGET LS VR A U B o MR T F &
ﬁ*mﬁ B U9 s ek o0 AL (ﬁ}#fﬁl}}iﬁ'{.}‘fr@ %ﬁ [V SPSE VI T
A RER IR BE Yo E N { e E o KA BRI Y mhk e

L2 AR F R rp e
(2) % 2 213k 4

» Jay Buys, Visceral

> Ben Finzel, RENEWPR
Q) iade &

APE L R BB RO BT RR 0 A A AN BT SR
#> ¥ ¥ (Storytelling to Drive Business)4p i £ 38 (] 4o & (branding) ~ % |
(Website) ~ 4+ 3 4%-%8 (Social median)f-#ici= 2 & %t {7 4¥ (digital and
traditional marketing) % =~ ® A# 1% 3 v% (public relations strategy)’ & ¥ 4rim 28
IRECEEE R S AN S R TSNS IR 2 SIEE T
& fE48 3¢ o 4 # %] & Visceral Jay Buys 2 RENEWPR Ben Finzel

R EREE ER R TS S

rde Y S SRS A AR EAEE - AWER 2T AE
TR R

=
B ehE ERAE AR A B DR EF 26 %S T AR b A
e e Eie G AR TP REA S - Rt R L) Rt 7
SEPHG AR TS ARATLTFE T BE ARG L AP
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%4 p %3 (Demographic) P! & e @ (Call)> 2R {4 872 L2 ¥ 4=
P~ % 4% (Direct) s i J# (Transitional)™ f& = ;% o & #&fjﬁ.{_ﬁ_ BiLEFhANPH
FH>DELZ S PR RSB IEHES
BHRE-HFREDEI S ok v KR HPEFEIOR
FfreeERE 2 G b 18 A F IR R ETRT
REFL ¥ & o

I PR E B R EFTNRE {7 5 2R (demystify) > 113
FRAEEAPTURFAPREGES L A8 F = BAADRR A Y
& % B2 & (Ethos) ~ {3482 g 4 4 (pathos) o § EIZ & & foft Fad = 17 #F
B RPF AL AR R DlArA T H AT AT AT SRR IO
A a4 i~ X 2 (Engagement)~ fE I8 (Awards)z' ;,l;p;(Certlﬁcatlons)

ZFRAIANEE o blde S P EF T EOT R N pETEE
B KA LT R BT P PRIE o

il

@
TR 3@-&&%‘« HBEL TR R R A SR o EET M EE
A & 4 P44+ £ 4 (Financial Savings) ~ = #.=1%, & (Public Opinion) ~ §z % &1
# fr-k(Clean Air & Water) ~ 7 '« ¥ 12 £ 2 (Finite vs Renewable) - E4E
PRAFER PR RRNA S SRS SRR g £ - A
BAF F AR PR AD S F R PF R ML GRS

- -\_‘\g’

!
(ﬂ}

B % 4 (Pathos) & 4p zii P R enS 2> 3B B R B anr ko i
el PRI CEILT S ARM R 6 %‘5? FREBBASDYE
RE100 78 % » ¥ 12 j§ L 7 ghr » L 4c » B 8 3 G erfdss > 4 ff‘%g‘t A
FRNE ORBEMRELF R RRAEERER AL fopho #
SR i % 0 % ¥ L (Authentic) st E 7% (Genuine) i1 ;488 % BEEL 0 T 4

b F {+(authenticity) » if %5 ¥ iy 2= = & #p B 7% (Lifetime relationship) e

VALK P wmaE s R R GlArIL AT S FER S AR ER PV
EREASRESIRGE WIS S AE R RFAL T HAS T
R R RE o TR G P ARBT MAFREE DN F RS
B2 Rt ralAe S B B o O] B 2 Bdn o R MRS 0 i)

iz ? BAHEFEfrRENM GEFRLAIBARAE -
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12. $ {245 Bpm
(1) :®REH A
A REB P REEE A R RT SRR BATEIE B 2 R
FFesBl bl iad st Ml 45 hLjgo

CESEEER
» Michael Leschke, CRS (Moderator)
» Jenny Heeter, NREL
» Jeff Deyette, UCS

(3) itk &

% 4 d Michael Leschke i& {7 Green-e“3* % 12018 it & & 4 2 »2018
3 p o T4 8 32 (Certified Sales) | & < € ¢h— # > 6200 § ¢ T &
HELT R ERET A 1.6%1 L o F 124 F B %2 Greene"L 4 it ik
RARPNELTI T F o AREOIFREFES AP o KBRS E
AEE SR ATERRAE o AINAH B AR BERAIA
kpdoE e o oh A S NEAAATFTS ERE LY
(Community Choice Aggregation, CCA)F <~ tg= & o % 2~3-4 2 § 252
Bl 28 % Ap BE Si3tdicdy o
% 22018 & %7 Green-¢“it B4l & @i 4 iR T A
(¥ = : MWh -¢ % p¥)

REC, PPAs §= VPPAs 742,000 49,687,000 14,467,000
% ¢ Z_ij (Green Pricing) 4,409,000 2,709,000 0
T * %L (Competitive Electricity) 209,000 2,046,000 0
# & (Direct) 1,179,000 0
AERTAERFEFH(CCA) 636,000 507,000 0

nued 5,996,000 56,128,000 14,467,000
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©H 5(87%)

O KRy EE(0%)
DAL L HEG%)
O %L H &%)
© i F & F(0.5%)
@158 (0.1%)

Bl 25~ 2018 & & i RATAIET R B4 LR ph

O KB 85(50%)

@ A 71 (40%)
OFALELEHERHEGEW)
O ABAHEMEY)

® &K #F K 5(0.75%)
@ 1 #(0.25%)

Bl 26 ~ 2018 & & it JRug A3 @4 & ok F i

£ 32018 & F BB WL A2

46 5 e TX 10%
5 4 1 WA 9%
2 NY 6%
B# K OR 5%
# % 8 OH 5%
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o d HN] 4%
T2k R 3N PA 3%
A+ B0 NC 3%

ERHAER kv T EF DC 3%

4 4-2018 & £V R & E S BB AL

B ¥ 4 OR 27%
seflAg R TV CA 11%
e K0 NY 7%
£ A WA 6%
PR grid M MN 5%
0 UT 5%
R4 54 CO 4%
% &+ MI 4%
# % & OH 3%
wER LY VA 3%

W

BA3EAAY A RELAGEY B AR

TR F R RNV B AR T L B H 0 R

gy
SR AE G R feRb i iR E S RRE A 2 b B4 e g
,:.B
w
ARBEERRLANFE L N AASPESOE I ALFER
L
|

£ 52019 # 4% BNEF & ht < Wiy

1% ST TX 33%
B P iFE Y OK 20%
AL 0 ND 7%
H ESr KS 6%
§EEYIA 4%
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3%

3%

Z v ID 3%
= K
MR g MN 2%
3% 1 SD 2%
Supply
Number of Mih
{in Thousands)
<100
100-1,000
1,000-5,000
B :.000-10000
B 10.000-15,000
B 15000+

Bl 27 5 R &L
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Sales

L~

Number of MWh

(in Thousands)

<100
100-1,000
1,000-5,000
5,000-10,000
10,000-15,000
15,000+

S W A w M=

28 EREVELNAMTA ML E

F 6~ ECFAAFEL A REBEDY LILE

iz 742,000 18% 1.5% 181,200
sbiz 49,687,000 1% 98.5% 28,100
BEE 50,429,000 2% 100% 209,300

g 14,467,000 23% 60

2 OVATERBEOL A N REEH L E RIS 2018 ENT L L
4 RBEAH LI 2017 & BRI R 3% AR S S g 35 e
HehR T Rfcd 24 HL(ERERTAHEL ) > 5
Green-e®Energy g «ra * £ ¢ 3 F 4% & NREL et < 2 7

SObgE S e

#%%¥ J B. Jenny Heeter /i % % ¢ R # 3 % (Green Pricing Program) » #&c
BT B EREEH SBR PR T ES TR L
£ 19% > B * 2017 & 9 14%Fe 2013 & 12% o 3 & 5 B ac R R A
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Aokt 3 Rh o 2 2018 EHRGES - # o BPE L 10 ARt R o
KBS S T A B 10%0 1 o T 2018 £ R 0 4 % TAOMW R
R FE L Y(Bilateral Contract)fp - 2018 2% I~ 3 7 §
MWh 1% % -

d ¥4 o0 4 R CCA 47 & > CCA 4 & W% 2018 & 3] 2019 & -
7 - 202018 # + % 275 Bk & %6 PPA Y 23.5MWh % § » 2017
£7]2018 & PPA % T4 & £ £ 4 19%- 2 m 2018 £ - 2019 £ % 3 A
T PPA AR FENFN AR L35 2 2015 £40 2016 & F FantF
TP AL EHE > RSB g Ao

AALT X Hhar B R EIA 0 2018 E %42 1AGW HvLE < i
BB o #5 2019 E ¢ > sz 2] GW Pt A RS e E S N o A
EOFFEOARICBAEEZEAIRIB AT EY TR AP HIR
] (1.AGW/64GW)

FHERTARE S G 02018 £ LT FF L § X SERL 5
BHEYG 25SMWh £ 2 ik 2017 #5] 2018 & HRF S TH &ML 9
38%  xxARR A N HE B YR BFR AT BT ML E

o

£ FnE 4 i R AT o RE100 0R % AR5 8~ Ko % B A AL
B 32018 & PR 134 TWh) : T %A 4106 % 47% w—n@,@ A 5 33%
B 4R 20% 5 RE100(2017 = B3k B8 72 TWh) @ % %4 318 3% 46% »
BT A 5 35% B R PE 16% o

B isd Jeff Deyette P 2 R & V3 Fi 4 i hT 4 BE2FEFT
(State of the Markets: Renewable Electricity Standards) » # % 3| % B & V' &t
FAiei 3 2 RPS P 2 100%£ 2 i R P #(4-® 29 2 B 30)> p 2018 &
vk &R 4 REE(RES) R/ E chi & AT

N N RN E

z ~ p “,/]E. (Carve-outs)

Ao ﬁ%—RPSqﬁ%-ﬂiEb/}ﬁz%ﬁ.ﬁt’

T REFEEPEYN

N~ 2% £ (Addressing integration)
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S~ B ACP/3 % 11
B TRTHR

. RPS

RPS Expansion/Major

/r’_-‘—

> - Reform (Since 2018)

C . RPSH# &/ & % 20 ¥ (#2018
M)

B 29~ 2 &Y RPS P i

100% RES/Goal
100% CES/Goal

Considering 100%
5 ’ RE/CE Standard or
e ’ - Goal
# & 100% REHKCE#E
% B &
*Washington DC and Puerto Rico have also adopted 100% RES targets.

B 30~ #w 100%LE 2 ik p e
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TWh

BWE2019EHRTHRVEFHBO6 2350 Zi2xer@74m8E N T
Fo B AT TR A TR TR TR AR RRE TR
P F AR oW B E RS X e RPS ez — > B RO ¥k 2027
£ G 125%E 4 i hT 4 0 HB 672 %' 8 RPS 4 2026 & 8.5%:h
EAwkRT+ > TR Er 35 ¥ 4 2026 #1550 RPS o A
“,f AT RTR A R R mﬁiﬁa#ﬂ Y othiE RBATPEA B & T 4 g
TR B G ATE R A KRB DB 50 JBE R R
JEESY S S P RRTG TR FEP LD FET A K
FoBh T RES scif- B8 B gL it hF BEna B id
AP BIR(B 31 2 33) AW EE 0 A 2018 ¢ b4 BT EE

FEA 4 19% B AT EE 5 B H 4 37% 0 1% &RES éhF f o

400
350
300
250
200
150
100

50

371

RPS
E¥E Driven* BAMNEHRENRE

(Lawrence Berkeley National

3% 2 MRES 885 & 0 RS2 R RPS %% Laboratory, LBNL
Minimum required to meet state RES obligations. Source: LBNL

Historical

gl31\i]§12000_&"‘2018‘&#4§b/})?l;??_,ﬂmi\3 rirl
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JE 3 A4
*

i;ﬁm o i e M
12 4% 9 H

P9 Ay B 17 fpo H
*

. IR <s00mw
B 500-1,000 MW

I 1,000 - 5,000 MW
"~ >5,000MW
*

Non-RES States *&RESH Source: LBNL

B 322000 & 3 2018 & RES %% % & 3 4 75

600
500
400 - .
Non-CA West &
2 300 ~ Mid-Atlantic
200 Northeast
100
Midwest
0 T T T T WV'W' J

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Source: LBNL

Bl 33~ 73 RES e0f 4 it R § 48

62



13. £ R P BRI Senk &
(1) FRALH 4
SEF RPS P AR o> S0P of i enf RIS AT R X AFT PO
EAUE UL R W R B S N AR R N e <
&ﬁ&@&méﬁ?ﬁ+g%ﬁﬁz%%“ﬁ%ﬁ’ﬁiﬁﬁﬁﬁﬁ’j
T O R A o

(2) % % g3k 4
» James Critchfield, U.S. EPA (Moderator)
» Jeff Deyette, UCS
» Cynthia Clark, University of California, Office of the President
» Heather Mulligan, Puget Sound Energy
() e &
TERLAA MBI SBERYARY 4

U o~ 1997 & BB BT A RET Fehped

¢~ 2 xF £ F ¢ sk (Public Utility Regulatory Policies Act)—F *x
AN T At ARV RSB B

P~ MR 2 s R pefE 4] & (State Renewable Portfolio Standards)—iz &
FORE LT BB BT B TR R EFG L RN

T~ R4 KRB R 1% # (Power Source Disclosure Labels)—4% % i 7 ﬁ
R il SV EEHE

Aos gl 4lanY 4 (State Deregulatory Efforts)— % 3% St 5 23 5
BRI P AR EREE

& ~ B 4 i kG (Renewable Energy Certificates)—>v § =+ % 7 %
y
PEBraRE AR RT S grE- VA R RE A FUE

Lk
RFRIEANEN R F L5 ERELLAPLIA?

T RSB T P RILF ARG B F IR 4 0 F R ORI i
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o

P

e

Eh

DRI, o il

i # {r i %+ (Choice and Preference)—i% # # 3 Tk &iJ § # $

BT E /ey 7 2 N

% ¥ @4 (Regulatory surplus)—p Fgi2 5 f4r % ¢ § feankin i

A B D

#F 9 2<f H(Avoided emissions impact)—if § F 14k 7 F

FEEBERR Y BT TS B ARG VR %mw%i THE
7 (Cost)— = AT e ¥ > — £ F F a4 i 1

¥ f#(Base)—B~(F vt} ST T2 &

AN

Fp RS ok KA ?

HARF A FIE S P RETFEE AR R A D

B 4e " RPS P #%(Increasing state RPS targets) » &4c @ 100% P %
“WER = ;% (State carbon legislation) » 54 @ X 5 B FRIE F gt b
'L

—

iE ﬁ?]’frti # 7 ¥ 7 § 1 (Electrification of the Transportation and
Buildings Sectors) ()4 g 7% 0d & & (Low Carbon Fuel Standard,
LCES) frig * L 4 it 4 X aqg#d

T % ¢ 2 (Grid management)

T F A F B2 (Orderly retirement of grid assets)

o> g7 o> ¢ (Equity and fairness)

B % 5 Measuring impact)
£ % # pi(Corporate Procurement)
H

BEFERNHG TARELE AR BRI FDRK D A E B P

b AT FET WP E C FE OB
5]

g1 o hofe 3| B 4 H R BE#-



FRERIFEALEES P L HFE RECEE 6 { 4 efsg o &3

MiEp Hhaus 3 »

M-RETS i Bi_k 235 4 5 & REC fupdidicdyp - > 7 B g o
Ao F > BRI LR FEF WMOF R REC Vit 2% (TR Z § Wb
L ﬁ?féi"‘#f‘imREC B %% & ¥ I%w\PPA~ 4

¥ 7
‘,bf.sgomwmwﬁww‘ T g{. PR R
% X

B IS BB T LR o - BB R

&F“ REC )‘LB )‘12‘ B\ ﬁfslilfzz‘jmﬂ—\iﬂ Fﬂ"zmm’ /;2")5 RECEKI%J"&
Sp RS B g RS 0% 8 R RERIC R KR B A AL o

£ ¥ PPA ~ GO frH fgeits & et
(1) AL A
X om §ER] - & A enPeEk o

B RS AR EY o H e

%~ AIB & 22 AIB B F2 7
frd

7

A€ RS B R REDI ¥] RED 11 thid
i B o 2 g ¥£§ FaeP 1T GO - PPA
certificates) % 1 £ » U jRA-H fE N AL pEF =

B

¥ 2z 2 (biomethane

PR 1.2 3 e

(2) ?&—*ﬁ Rt
» Jos Tuinenburg, RECS International (Moderator)
» Wouter Kuipers, ACT Commodities
» Adrian Anderson, Google
(3) imite &
Mt JREE E 41 & (European Energy Certificate System, EECS)E_gt i
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NORERECE G SRR N S Y AL T S b P ERT
S5 5iE AIB Gk REE ARG 0 X TR A ERE T AR

£ 2009/72/EC en1 & o

B 34~ AEH P GO enif Bk st

o enR R ZE P (Guarantee of Origin, GO)tkieH 7 4 &2 HehR A B >
T E ARk BE RRant Lo B L R Bk A

diRT A R

\\h
(Eé
Bl
N
)
\l‘i
a1

¢€° 1% 44 Google A2z g @R 4 i e $ BT
% 0 Google 27 > P # 23k 3 5B XA GpEE T L GPPALER

n‘_
BEHE T ARG AR BHGUELT LS A EE A R

At
RS FEL 0 % 5 R PIRAN R A Bl & R Rt Ry e TR
BER R NRNT D HERIE L SR AREEARE LB

FCO e e FEERPFEFLLRY > g ) R FET R
4 :F”rsg'jﬂ MBE GO &35 6-7 TWh 0 GO #zxsl » @ & AIB
J%@ﬁmﬁﬁi%ﬁ{ﬁﬁﬁm’Mﬁiﬁ@Wiﬁﬁwmﬁ#’
> Google - H AT 0 WA BTG FACEDTHELE - H FIMLE

% B PPA (iR BT 0 193 - RNFIRE o
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P SEEEH G fRR GO P B L M B £ % Google drim

|l

'I‘z.’é#'%‘ﬁéﬂg—ﬁiﬁf}ﬁéﬁ‘% ;\: jéég\;_ﬂi’;;i}g_,ié ¥ El ’f%’—‘.o
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gﬁ‘g THE INTERNATIONAL
. ¥ REC STANDARD
~REEARREHELLE <
(International Renewable Energy Certificate Foundation, I-REC)
(-) Bip sk
http://www.irecstandard.org/

(=) 2 Eefh

I-REC 5 Al >t i ff ch2i g e SRR A R A B B
%= aglmm&mmm i&ﬁﬁ%#meﬁ capd S R R SRS
RETE2ERAER? B—RF - BN T P E ¥ S AR S
e 2 a4 o
E)EELR

FEEL R EFHDE - SEBRMB RRTE RESEE I F (R T

FrR~B#E? oMY R

(z) FATH
1. 313 I-REC & & 3 i)
2R EY LT

() ther
1. 344 I-REC &4 3| ¥ 3P -REC 24 # A B

BEBGE LD LR 4 REESHIE E KRR ¥ 47 FREC &
SHTHEEFEAR ) IREC 2772 A EAE R > e P
S ek @ e » B Fpt At g %eh REC A& Sok4 kiR
OB E B A F R A6 N IS K B E B PR e
RENDF S B 2 LREETIO NJIAREFE S 2T

gb:{p%‘—"—g‘é‘ _%i m}\"i/}fﬂ’mka g&Ji f%;;"
2B £ T A

4 £(2018)6 ! ®i¥ %3 IFREC 473 LWL BEREERE T
o p % LREC "4 & (7w A8 43Kk FREC 7§ 3 %

ik Tk %4 # (EcoLabel)sh75 ;¢ & 4 ’i? v i/%-ﬂ AT )&,;3;}54 A B R
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# I-REC 517 3% 5 40 (On top-off) >t & M1 4 L RUB Bt st ¢
P LK g TERAR CTRECIRG T MY G B2 b ok
BT ES KAT s IREC thg o GHMp 47 2 LA pN
PR FREAIT S5l L 728 F2F > et [-REC £ 722>
ik T AP E(2020)1 7w P RS R

(+) g3 s @t

¥ REC BBH X ¢3RN 2EL AN ABELFHM 2 pPFAS
§HRESr FHORFTABEALES F% FREC 2 L EFREE 8%
WAL o 63R7 BEAP AR 2 #0498 § > R ¥ LR -REC MIFE 0 F R
ARG EB S TR B3 e L2 g ] FIROR RS FRE R
7o g REC (8 FR%SH B > @EB AL -REC #4012 & 15558 a0
FlE > PARGHHBE BB E TR LEH > F AR il

) ¥R

Bl 35 22 MG ®FY LREC B2 ¢+ A &%
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GCER

Center f h
 ~ T 7 R kA g ¢ o (Center for Energy enter for Energy Rescare
Research, CER)
C)EEF e
https://cer.ucsd.edu/
)R EEFA

T 7 % a kg ¢ < (Center for Energy Research, CER) & 35 B "% 2 it
By kp bR A ER BRI S kR L jﬁfréﬁ
4o BAEN AN o BET %,mMﬁ@4M@wwvé@ﬂmﬁ@wp;o
CER 7 4624 22 3 i M ik ~ #7354 § fo® 4§ 3 o CER 3 B8 T8 W b
I ENE F R R EHE A R RDT BB R R i R K o s 17 A R
PR R ALAIR R4 K o

(=)Z¢ R
-:g-‘ ~ < “_I_E‘__E ~ -:g- %”‘b‘(i\“_l_?_{ ~ )&43 EBINR
(=) b AL

.2t 7 p SR FERIPF2 L KR

Discussion the possible sources of error in forecast irradiance.

2. 3tmAei It PR E FHEFE L IR IB RSP HEDRER
Discussion how does use irradiance data to quantifying and simulating

solar-plant variability.

3ot F ik TAREE P TSP T EARRIPMT U E Ao I F R
# % & WRF 37 P #cdh 2. ik

Discussion the Satellite-based irradiance and power forecasting techniques

JPF'F"f e fEk

and how does use the sensor data to calibrate the WRF or satellite bias.

4oL LITE

Initiate a long-term cooperation relationship.
F)gmreR
RPE 2w hBERGEFTESF %2 T2 Fp2 ~ 172 D LS
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FRFRRETREEL R EFIRGDE > BEHFNP R EEREIFT
MFR S F R FTREoR AEHE 2 R E)R 2 f k’ﬂ"’fmpﬁ* % H- 5% (Weather
Research and Forecasting model, WRF)»3& = &2 & 4 st g8 S+ 12> % 4p i 2.
FUREFTAPFIRRTI PHEGR,SITEST T ERESFFTEZI TR
FHREZVHER MREEFLVIAME I oA SREL L NREREY <
FOREFSERB LA BEFTAE ENEITR Y ZAAMPFRTERE AP AR BE
B RE T - EASEFT I VBT RN RAFF A2 F I ETAE
B dr AL kst U AR R T TR A AR RN F T REREE
BAZPRMCEIEAe AR B2 FTHEARI AR EEFTFT LATH
F % FHE x FF 7 o3 3 #5555 (Weather Research and Forecasting model, WRF)
ERIEICE TR ¥ DRSS S ERRIE R F SRR L
F)F T REEE SRR RRT REREY v - lL%’ﬁ P~ LA TR
AT AR LA BEPE R TEE TR e 0 S AREN A
FTEBEIFTLZEGFLANATREFFRE I H/EFFLTE# 0 Bmah

Eoa v ‘—B\ﬁP]? #E]pﬁlﬁﬂkl, =X F‘J‘ 2 Qn ’é‘,‘!:.

‘W

P IMEEEY CRBFZERFSF 2T EA AN LG B N ERGRE
FLng % 2 R EATIRRIFNE BEIEE Lo 3R Y A & & CER ¢ Jan Kleissl
R 8173 BB g T 2R R RFERLGGE o Jan Klessl #izp £ 1 5
CER = 5 T e ¥ 2 38 P17 %% % (Solar Resource Assessment & Forecasting
Laboratory )p >t~ [ X T fERI2 FhRE M OB X2 183 4 2 2 X 2 &
78 3¢ iP] (Sky Imager Forecasting) ~ 7 Fi % £ 4 = fif Modeling power plant
variability) ~ #i @ % % 8 /B](Numerical Weather Prediction)% 4c '+~ § B 7 § &
X 7o ik B 2 3 (UCSD Sky Imager (USI) Development and Manufacture)

£11iF3EP o

mod gt ot S F L AARIBT R R R 0 FI S R B AR
E S BFERTFERERZ Y S 8T 3 E L 0w o Jan Kleissl P G
XA PR 2 2 EHE > RAIMAB AR R TR
(timescales) » & % ) & & & 4@ (intrahour) ~ A /| F¥(intraday) ~ 2 # % (intraweek) >
07 S Sl r) S I I A ﬁﬂfﬁfﬁe%lﬁ(time horizons) ° H|4r% R4 T 4 AR
¥ . (California Independent System Operator, CAISO)#7i& {7 7 p =0 (day-ahead,
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hh - B Ep S b 530 FIEREENFEFOIFRE R G A
wIRR(DA)F H b5 BAATER DTS ARYF EP 185 2

Boa— Bk > PP (intraday) g R gAY @] T P o AR ‘mm’ﬂ*ﬁﬁ
S HRAE S e so 2 p pop P (intraday) 3 R AP T P B SRR G RF iR
E’Bwﬁm4$ﬁ%ﬁ$%gﬁﬁ%§@ﬁﬁo&%&ﬂé,ﬂﬂﬁ%%ﬁﬁ
RI(AS | BE N ) il R T RAAIZ 2420 fd * Ao @ p O (intraday) R B BE
&% 2% f YR HEZ 734 & (load following and predispatch)» & ¥ 7 % 5 pFeh i {4

—

#7 5 #7 #1(load frequency control, LCF) -

TP R PP 0 < B FERPL R fAREAc R Tt 0 d A T FER O H
FRGEA] S B At ki ko & JEFERIE 8P R (direct normal irradiance, DNI) o @ #3%
LR Al B h (XA PV A B I EBEHAG Fh>x 3
{5 ¥+ (Global Irradiance, GI)2. i& » GI # d & #f(diffuse)% = i=(direct)*Ti = - @
F] % @ 7 DNI (clear-sky DNI)iE # € 308 4o oo e 4o > Flpt 2 3038 4 g
BEAPFOTGLAE A o ptob s FREERFHIBLTHE TR FRR > T2
B EPVeFERE S saFaipiahd % o

2 T~ AR TERE B K

Forecast Primary Importance to  Current
variable Application determinants market forecast skill
cil PV Clouds, solar High Meclium
geometry

Cell PV Gl, air temperature, Low High
temperature wind
DI Concentrating  Clouds, aerosols, Medium Low

solar power water vapor

AL kR ¢ Jan Kleissl #$2 4% &

%08 RIG & H AR 2 TR iy~ R AR e 0B
M (persistence) ~ > * 7 = ff(total-sky imagery) ~ &% = #(GOES satellite imagery)
% F %44 (NAM weather model) % 4p B SER] = j2 > T3P & B 2 2 973f * chiic
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BRFEEF - ZRETR -PRFREFEORY -7 s AR REES
BB T RERA L ER Y k2 b BEMBIE % Jan Kleissl 3%
FEFREFEDTERREFTE) WEL LT 5 4pM 172 > Jan Kleissl %
U R o g R SR S R R e Xl R A D
3£%WW%@%&ﬁ%’f&&+ AP AN FTERETRE A8 T

#] 7 % (month-ahead)FF 1l « % 5 F i 7 & 5 T R AT 4 BIY L S &

3\

B RIE TR (RS SR R DAL R

Zo 8~ XA TRRIPTOER L2 SERIRCT] i~ R i

Suitable
Sampling  Spatial Spatial  forecast
Technique rate resolution  extent horizon Application
Persistence High 1 point 1 point Minutes Baseline
Total-sky 30s 105—=100m 2-5m Tens of Short-term
imagery radius minutes ramps,
regulation
GOES satellite 15 min 1 km Us. 5 hours Load
imagery following
NAM weather 1h 12 km U.S. 10d Unit
model commitment

AL kR ¢ Jan Kleissl #$2#% &

EHY BHEAVEE AL pLBFOEEF 2 FTETE A
36) 0 LM TP RS E T LG kb F RATY 2 FRRIHES R (Weather Research
and Forecasting, WRF)P 3 3 235 FAL(B 37)2 2 HFFLFTF AL * B S
VREREELIRD ST BP T AR RY RPN EE TR
PR 2 ¢ % SheE (B 38) 0 JanKleissl %44 77 B w0 @B B P& * chigpt 3 2
i & o LA KREZHEFR S22 EEY T PR FTRES
B2 RS B HD MR ﬁ%ﬂ@jf?%@ﬂ%@%&?w@ﬁaﬁg
AT EIER ARG T - IR S E R F IR LA T o
o F R R PIETARD #E & WRF FF R #icdy 2 37 £ FERREL ahE

N
flm

%
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28717

ANRRLREIAR

/ Icon Description / Block Descripion

Function list
Number of issued REC

Geographical information ~ abnormal alarm - click the
specific site can update information and display the

Function list[Expand Q PV Sites
/Collapse]

Abnormal notiﬂcatiorp Wind power sites

(including quantity) . .
Generating electr\'cit)o Sites with no autg.

Of each sit Electricity information of the site: contact information - installed
Gozglce r\sj‘l:p transmission capacity, number of RECs, etc.
X, Return to initial positig Abnormal sites Actual/Forecast generating electricity information - Be able

to switch the date (default on that day)
WRF data of Specific site : Solar irradiance ~ Wind speed

Bl 36~ T-REC %84 %% %3 54 4

Taiwan (umping)

o

SWDORN Wi

CWB WRF Output ((Shortwave downward radiation at surface,
SWDOWN) and Wind speed with 3 km or 2 km resolution. )

flx,y)
=1 -d)(1—dy)P +de(1—dy)P, + (1 — d)dyPs + drdy Py

‘WRF Analytical Data
Interp0|ate Pl —‘ . P;’ Initial = 18100508, Fcst = 0001
i ': _______ . Valid Time = 18100509
the WRF - v d, . stano WS10m WSEsm SWDOWN T2 SHum2 RAIN
data (blue " H = ' (m/s) (m/s) (W/m2) (degC) (g/kg) (o)
1 @ '
h .
- - . - N . 14 1.937, 2.216, 288.807, 24.007, 11.886, 0.000
CII’Cle) into . de  Sxn) . 17, 8.438, 5.061, §51.151,  25.188,  14.185, 0.000
' ' 1, 1.707, 2.215, 311.222, 24.668, 12.034, 0.000
the T-REC g ; 1, 1.828, 2.322, 319.671,  24.647,  12.029, 0.000
22 ©.952, 10.245, 592.244, 25.776, 13.125, 0.000
plant (red b’ " """""""" ”P" g 23 4.343, 5.060, $84.630, 25.159, 13.51%, 0.000
- 3 e ‘ 4
circle)

Bl 37~ WRF FH P2 BE XS T LR
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11:00 a.m.

B 38~ T-REC % 3(L L7 3)iE & B
() 2w @y

AP A NREBEER S EBE R T R X Fahmy ¢ v (UCSD
Center for Energy Research, CER) ¢ Jan Kleissl 2 iz » H & % % 3B ~ TR B B B3

A RGP EF R RIKAS T L EFF AR £F 57 Solar Energy
Forecasting and Resource Assessment” - % o AKX %A & 22 Jan Kleissl 2 % »
L Em oL AN REBEEP L NE FRERERT 02 BEF R RIS
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