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Certificate Data
WREGIS Generating Unit ID- W1
Generating Unit Name: General Motors Corporation RC
Primary Facility Name: General Motors Corporation RC
Vintage Month: 8
Vintage Year 2007
Certificate Senal Numbers: 1.CA-53-18 to 40
Total Certificates: 23
Generation Period Start Date: 08/01/2007
Generation Period End Date: 08/31/2007
Certificate Creation Date: 10/20/2007

Static Generating Unit Data
Facility County: San Bernadino
Facility State or Province: CA
Facility Country: US
Multi-Fuel Generator Indicator: No
Generation Technology/Prime Mover: Solar Photovoltaic
Fuel Type/Energy Source
Wind
Fuel Source/Other Criteria or Eligibility Characteristics
Wind-Wind*-Wind*
Date when Generating Unit first commenced operation: 11/07/2006
Nameplate Capacity: 0.921
Facility Operator Info: Company or Organization Name: DEERS
Customer Sited Distributed Generation (Y/N): No
Reporting Entity Company or Organization Name: QRE Test1
Reporting Entity Type
Balancing AuthorityNon-Balancing Authority Reporting Entity
Generating Unit in WECC Region Declaration Indicator (Y/N): Yes
Utilitv to which the Generatina Unit is interconnected. Southern California Edison Companv
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Dan Kalafatas : 3Degrees Executive Chairman
()4 Hkie
pY | PFAE P
14:30~15:00 | 3Degrees fj 3
8/14 ‘
15:00~15:30 | ¥ 434w
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(£)§ #s &
1.3Degrees 1 & HRIBFLE L £~ 2 * T E SR FF o3 T £

(D) & %% ® & ‘,z;:iiég‘i; 5 R E @ o & B Akamai
Technologies 2 &' 4 ] » B JpBLA # & 150 B ¥ % ~ 60 B F
%o 3Degrees Fletz o E PP T EF R FE RS 50
I 100% ° 3Degrees #i#§ § A IEend > w0t T EI N
Rl ATens d S A5 frEEF L B 3TN 2L
BHF T EE ~ mBEMT iR (virtual PPAs) ~ PPAs » & >+
e 27y P EEFRIBEFTRET 18 o

Qb ® L fd T E Az fotaz g L
3Degrees = H &k FpEF o

Q) HFER ST+ FEF AT LTS HERFFH/IKGR
(tariff approval) ~ 2 F 2 & ~ P F P Hfrs ¥ EFE
EY¥RERAE Ao BIED 3 f4e Voo cap and trade 3t E
TR PRI e

(4) 3Degrees =+ %4 & 1~3 & eniedp ' 90% % % 5 v LenE
2V REF A ST R e g

(1) &4 £ % &7 % (Load-Serving Entity, LSE )

Q) FLA N RIRAL SRS

() ¥ ¥~ F it ot e

4) $¢ 2RLF(FIEREL TS N TH fm;:tsz;r 5 iE 5
3] > i 3Degrees 17 LEED i ujgB~id 7 4 3 % T B
P A B MLt BB PRI B IE ©)

M st g s (7o 3Degrees e L A i hip S L

CEETRFLANRD Favk o Ba heid B SRR 4R

Ak

3Degrees 4@'1‘“ FREAPRYELANR G L E R

L AR E ARFPRIEE AR B~ %F AR

L AR ER? %

‘Akamai Technologies 2 7 % F* 2% R Bfps » b 2R R i B 15-30% € HIRGZ =
3% Apple ~ Facebook ~ Microsoft ;t E
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3.3Degrees ¥+ % WG #E T H2 A 47 -

(1) A7 B3 408 2 & RAc 418 (RPS) &g = 2000 & %
+ AN T FRLANAFEY hEBRE P AKX
Bk A BB o Glde Ao A 2015 £ % 2030 £ PR

50% ~ B ¥k VA 2016 £33 % 2040 £ PRI 60% e
BB DIFCRH AR R FTOREL R H - ER
#+ & A% (Annual compliance payments, ACP)#> 5 -

(2)p FEILD® B F R

0% T WA ERNERE 2 AR % F (NREL)#&
Pp o SR EMAE_2010 #1 2015 A FenE A & £ X
2 16.09% > H P 2 5 HN R WL BdeT L R E A BG
7% (Unbundled Recs)54.4% ~ & # & 4 2 & B §
19.7% ~ 4+ % £ #% % & (Community Choice Aggregation,
CCAs)9.5% ~ = % ¥ ¥ % 4 TR 9.6% > T E
(Power Purchase Agreements ,PPAs)6% ~ =% E ¥ % 4
L 05% A% 3 Ha 02% 24 F 7+ §
%_@%’}&A\%ﬁ& /}’%,?‘17_ “i*’f@-ﬁ?‘?
¥ E X% i\l%‘%*ﬁ: Al =i ~ BB~ Hag o

® | Rt

A EWHBF A R4 87% mF 4% < HE A 4% -

AR A% k4 <1% - B <1% o (h 7V forriT en

WA REEhMREEE LT LG D)

b.5 ¥ e p BRtEF 3K 3Degrees j£ ¢ F1F 5 P4
CRRIEER BT UARERFES T FWp LS 350

FERLIG % 42 2009 & I 458 € 2(% A/MWh) I 0.5(% ~

/MWh) 12 » de 22017 & B 4 0.32(% =~/MWh) ~ & 3% %

S 4 ¢ (WECOR 4 2.5(3 ~/MWh) ~ * H it 0.8(%

= /MWh) -

4.5 A3t
(1) 2 p s FEEL BRI RS 55 27
EIRARMIFFIALAN AT RALERE L EE > Tt E
B BIEEED FF
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(2)p T 5 CRS > A IL f2 (72 35 -7 € L 3f Bk 3oP Jop R
5 o 3Degrees el AR RT Y et OB E { RITES
P2 5 NI i R iR R 2 R
% ! 3Degrees sk ¢ T_iv !
OE ™ H ¢ 1 b K (dealer) - B IF B F PG K 4
¢ o~ BB R AR #’: vl E '_é:%fr’% dr o
O BT 0 AHLIRY 4 - BIESTERIERETT
% 3Degrees ¥ # =B {8 rnr;a ST 2 PeE o
® L ¥y 4 ?ﬁ-% B E - BT E R R o

w7 3Der”e‘s!EXecutive ChairmanDan Kalafatas LE
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TR NARESERFETESTMCE)E &

(- )AL ERELE D P (MCEf 4
Marin Clean Energy (™ ™ f§ # MCE) » & 4v V% — BAL T E
B & (Community Choice Aggregation, CCA) %] - 5 ﬁi ¥
(Marin) fr i ta%¥% (Napa) /2 % 7]in~ 7 (Richmond) B RE
(Benicia) ~ ¥ f #4247 (El Cerrito) ~ Fta# %3 (San Pablo)
2 ¥eiEs (Walnut Creek) fodiz £ 7 (Lafayette) R A e 758
FEE MCE & 26 P 4 (Z LA R)ERE LVERR
4 o
ity »d "MCE = 5 &€& 258 %2> 29 94+ ¢%kap
Contra Costa % » ¥ *} ¢ 3% Berkeley ~ Oakland ¥¥ Fremont % -+ -
® Alameda ¥ e35 # > P4 » EBCE (East Bay Community
Energy)shis ¢ ¥ o

YIRS
Justin Kudo : Deputy Director
CC Song : Senior Policy Analyst

(2 )& A2
p Egia r %
8/14 4:00PM- 31 # Community choice aggregation
5:00PM (CCA) fte Vel B 22 4 38 o
(z) g R &
1. MCE # 4
(1) A% T é’#&ﬁg LERITEASSTZ S PWEF 67 M
A REERcMCE 2 24V - BAART 4 AL
% °
(2) MCE et % 7 4 E{H L3 F AtV ;; A {ﬂ EAU I
EHR T MCE 5 HIRG30 R2FFRT 4 BRF > 20 Y &
AR LA o P T L 17%

(3) MCE F & #% &IRFFE 15 dhE = « $ 2 FE ST 4 Ao
CHETEZEEY ST RBTTRZTEER G Y

o

s e%

£ AR ?é’ H i LT
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4 B LLRAFT L & FaF f+_“w rSP SRR K
RER TR A e PRt XEY6l T IB Y 3911%
L iTehd W T oA o

(5) MCE ¢n 8 8.d 3% 5 3 355 chid 4 ot & s £ 484 48
i (Joint Power Authority, JPA) » 5 253 J1H = o

(6) MCE i 74 %k - £ 8 %4 @#2 T#jF PGLE “rit
3 ° MCE & 4 % = ez - RHeHE > ﬂ??’%—? z MCE
FREFPEPGKE T 4 EIFH o

(7) MCE # 7 | ch@ 4 B &% REf » 2> %1 3 48 Light
Green £2 Deep Green ° Light Green 3 50%% # 2 & 2 &t ik o
Deep Green P £_100%% 2 ik o Hich £ FF4cB 8 #7771 o

Sample Residential Cost Comparison

30% renewable 100% renewable
PGA&E MCE

50% renewable

MCE
el $54.25
oot o $43.78 $30.26 $34.71
e $13.25 $13.25

el $98.03 $97.76 $102.21

Basac

W8 MCE 2 PG&E § + ¥ &-ic % v i
(F 4 % #k: MCE)

2.MCE £ 2 it g T 25

(1) PHc T 16mELBFINE 2 i MIH > Hgt 2475
Fraga ik s 813MW > H P 535MW A+ Bt ~ 2660MW 3
b4 3T8 12MW 2ins 87 e

(2) MCE s+ 5 it %3¢ 7 : Novato Buck Institute (1MW ¥ & ]
THaESEE ARd 2 ERE ) - San Rafael Airport
(IMW EEAl B fF)E2 p =t At ¥ 3 MCE Solar
One(10.5MW ¥ & 2] = 15 i 5) % -
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I ~gpararEELR £ (CPUC

()M ar T ELE € (CPUC)H A

California Public Utilities Commission(CPUC)&_4c ! 2> % & ¥ 4 R

§ o iRER FRY R FEE R TERLZ R

FTERREE pRfib o RS2

BHAIAT MGERL > AR FHFER FRATS CRGE AR

(=) * R

Stephen St. Marie : Policy and Planning Analyst
(2)§ B

p 2 P A2 P

o1 9:00~10:30 Stephen St. Marie 4 % CPUC % 5%
5
10:30~11:00 S S ]
(z)%37 ek

1.4 % CPUC s Mordyigeng

: CPUC = =t 1911 & »

i &g
A AAHEE BT TR AT E KPR NET AN
(GHG)R £ &2 £ # it hfe v - E(RPS) » At s + L 4P

BT RAEEL A R T T > T

A PRV LR E Y Pé
L e

W9 427 EELR ¢ (CPUC)



2. R At
(1)CPUC T 1 4@ 4] 22
Foupwm REET R TEANFRFPES SELE- )
FRPOTEELL- BFERARTPL- BT R iaﬁwg- il
F-BRETR - BY a2 DR BoEP > FF 9
BT LA HP - RLA e FEAM® AT - FB e
BB PIFE R OB AR D (ASAE B noh
iR TR O AFIEIREY TREF LB W B
-k BV NUEETE a ART UGEOBRE ) o §F 2 5k
SRR A_F] 5 B ﬁﬁtﬂ,'% /%if*"%f?;b g’?“ ’ éﬁf%'%"%
- %ﬂ%*&ﬁmi’wu%@% mm®%ﬂfa
RER T FIELAOR AR SR A EE LT -

&H \i“b

+ ~ 23 Google
(- ) Google % it & &3 4
Google e it Fe i 5 23k By < @ % 100%4E 2 it ko> X i ¥
TR T REERE A NR
Google (P& T F K¢ Z L 2 R AF TRV AR ~ kit s
9% ggg 7 3"-; 3};‘ "ﬁ%\: 2&%)& o
Google £ 2 s /RFER BB G %R 24 s e T RUE S 8icdp? w i
”ﬁk*%ﬂ’1wmﬁum%%w*@¢\A?@ﬁi&%ﬂ

"~ (EL rE- r' )
Google 3 A L A N hF T RELYHERT LY &3
BB A R AR B+ RS TE AR
(=) g R
Amanda Peterson Corio : Principle Energy and Global
Infrastructure
Michael Terrell : Head of Energy Policy and Markets
Neha Palmer : Head of Energy Strategy Global Infrastructure
Marsden Hanna : Global Energy Policy and Strategy

Ryan Sheinbein : Business Development
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(2 )iz

s

p i PF AR mF
12:30~14:00 |31#% Google & pEF £ 4 it MR
12:30~14:00 | %#. Google °

(z)%3 k&

1.Google P o 4 L 2 i ih® 3¢ I HFEEs = ¢
(1) Fm}fﬁg Flig ik E ;\7‘53‘—3‘ VT E A p’i,ﬁ{‘g
Q) EFEh ~ERXRERPFFT BEFTFE o
G) * A2 MFTAAT T RFREEN -

2. Google .2 W*1& L 4 W RBHELMT £ 511 10-15#
A B RORTHELERT RS CREEFED LA L
s (B4 20 &) o

3. Google 2 7 # ¥ £ 2 i MEGHEBMFE AL L L2 RBEFF » 1
t» 8% Google £2 4p B = & 4% -

4. F ML e oendp d 412 e > Google % 7 4 B B BT i
g R E N FEITRAOE LR AEREFEEE o

5. Google # % ¥ & P& » £ BB EHLL 3P 1P RS o

8/15

B 10 27 Google € & (%= ” % Google % > +Rl5 +A W~ 4 »
d ii‘é-?s AEEAIRT AR LT S S EBRME RRIATE
h s E @ k& ~ CRS Orrin Cook &2 # L AL & ¥)
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* 53 Apple
(- )Apple %t E K4
Apple ¥4 %8 4 W RBHED F R 248> 77§ :
MER K o Apple £ T B R E ERBE 0 FEER
Apple &7 {7 MpRFT K g & Lﬁi“é?ﬁm B ik, 0 HEF Y
& 2018 # pF > 23k Apple &4l m KR E £ TP PR G %
p g SRS A2 R A e
(=) g R
Ines Bargueno Sanchez : Global Energy Team

Frederick Freeman : Global Energy Team

(2)& A

p P P A2 nE

13, Apple 5 i Bk kLig * Jﬁi* B =%
AL LR RET K

8/15 | 15:30~16:30

(2)%3 5 %

1. Apple 57 Global Energy Team # F &8 5 7 R #75 T K w &
Ad AEAT TR R -

2. Apple eh~ S 5 Bcnie2 BB g H &7 R 3
o P ARBEEBRLL A IR > T ERME H RSy g 2
R o

3. Apple 2 7 4L 2 ABELR B > 2P LR
BPEY R BESREENT Ho wﬂ%’i%#iﬁ%ﬁﬁ
PRI EBYMREORF EF 102 Y 5k
£ 2 REFEY R 5 S10USD » Apple #-FE & = B % % ATH
R SRRy AR TR

4, d ¢ RA_ Apple >3k~ B Rda o F]pt > Apple B4 H A
R A &8 FHELE 2 A RFF(S00MW) > e iple K3
Fozrp oot R gk Y o £8P B E_ Apple (T B P R
g Bt R ERABEET L
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5. Apple &4 #2 fphK % > -7 g LN A
6. Apple P $t3H & jga T &
oA RBES e d

Moo

Apple %77 > — B ¥ T PG % 1 F 4v » i Bk &
SRR R RSB &% 7] Apple B PR IR o

Vol R R e Pk B T e 8 Apple £

S S I L EE L LT T SR
FiES 5N o

W 11 22 Apple * B % HE 1 2 i REHHT R/Iﬁ\f,b,qg $(d 2

‘é’ﬁ v q_fmfﬁ]"ﬁ 2 T "fmfﬁ}" %ﬂ]”"rﬁ s rEmBE
% 27 Frederick Freeman)

&l

k3
=L
]

ANEDNBRED R ELERSMUD)A 4 F T R

()N 4BARED FETEERCMUD)H 4
SMUD #- 344 % - %] TR RRE
L e A chd-p - BB G T4 ﬁ‘_-j}f;

= I3 ‘Fl
#5900 T3 &2 > A0 K 1405 A 0 P Ei_l ¥ 2000 & - ®

PEFHO0F  AERE 6527 T4 EF (RBRBDT
! p-&#kﬁ) #3201 # & 0 %2 P ) BT A 10257
#1

2o FREPY 180 §F X 2011 & hiks
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LA TR LA R PR
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FEAPFEHP KT VR T R RE T EET 365% 0 E K
< s 284+ o

SMUD #&3 p & it Rt > e 75 - B3 53§ S 4y
BT ARBH (CAISO) ehgT 4 # ¥ % > &2 &5 &7
FET 4 02011 # SMUD ehoeh pET W Bl 5] 43% o 23 L i g
Bfed-7 - Wit FFWF] > SMUD ik d = 2412 22 %L
B o B 24y o 2015 # SMUD 7 4 &k f;nj? %+ 8
12 ¥k se B S B fvdcs k5 9% 0 LR P F R E T
30% > EEAEEE o
Non-Carbon Emitting Resources (30%)
OtherSources, 23%
W 12 SMUD 2015 & & # KR &)
Z) g AR
Mr. Buck Cutting : Manager, Renewable Generation Assets
Ms. Anita F. Clay : International Delegation Manager
(E)&EA
P ¥ P AR rE
9:00~10:00 SMUD f§ 37 £2 B~ 3R 3L 2 it
8/16
10:00~10:30 | %3* SMUD Solano County k 4 & %3
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(z)%3 k&
1. SMUD fj 47 8.0

(1)

2)

3) 3

1994 # 4= » SMUD % Solano *¢+T 77 Montezuma Hills B 3 7
B4AFR 8% AR FT BRI RAZEORREFL
POl 3t A MY Scente iz B R 4 F R & 5 SMUD & &
FE M- o i 20 £ b4 o T E 2 18 > SMUD
£ 4 itk Solano & # % 7 & % (Solano Wind Project) B #
¢ % =3 (Phase) ehh # 7 %3 % - H I HEp2L &
Vestas = & 4 & 2. A% V47 ek 4 8 7 # (Wind Turbine
Generators ) 'V i #&F 27 h # B o3 52 £ H =
H_F o Vestas Wind Systems A/S & - # &k 4 2 T K3~
Wi 48 T EZPRIEE - PR 2P s 2 1945
#F o3 2013 & 51k > Vestas ¢ 22/ F Xk 4 FR
WREP PR E IR T R R &S
BEALL ~ER T LT ‘Iﬁ%ﬁ. RS R E ¢ R
FF . BEREF 234 BFTEL 1518MW > VAT H £
F R E - 660kW > % - EPBL AF T T AR E
9,457 B phe* T & (36GWh) o = & T 35ms g7 * (4
F 1] 99.4% 0 o7 kAR R AR T
2 2 3P~ VOO-3MW ehh 4 T4 > B x5 29
BETEE 8IMW > VOO-3MW H & % 3 & 4o 5917
e SMW o % - B b 4 g T T8 R R 54,201 B
Mf_&ﬁ’# * & (180GWh)

¥ = ek ¥ - 3§22 3% A& Solano Montezuma Hills # %
Pk HRfE S 4244 Eylock T2 55 BR 4 H Tk
b B B (g JhaE FreniE R o MEI AR T 4L
forst (L) ¥ TER (BRRE) o3 BF 2% &
= 8- A5 VI0-3MW 2 2 VI0-1.8MW & 46 7] 55
b 4 F T RERET SSERFTEL 127.8MW
V90-3MW H £ % 7 & 435577 T 5 3MW » V90-1.8MW
Pl 5 1.8MW » 822X V90-1.8MW # T £ #& V90-3MW /| » iz
B A b ik V90-1 SMW v T 532 € - =8 h
S S m’? A 79,619 B RUEt TR
(365GWh) - % = ﬂPJk AT EFR AR 13 1T o

‘:’
¥ =
#
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¥ 13 SMUD Solano i # 2% % 3B %

(4) Solano B * # T &%k 3 HHHp 2005 E Fhp EFF

7\ - PAFRF I YOI R AN LR BT

P B R H R 2014 EF R A VEEL 2B R
# I“’ (Cahfornia occupational safety & health admmlstratlon ’
CAL/OSHA) % F'“ 7}% 227 (Golden Gate Recognition)
ER ﬁ%;&? KRR pra By e % 2{rid B g 12
o Pt RET AR A REMERE LR E (Voluntary
Protection Program Certification > VPP ) - & it "8 JIB~17 o fg
PRI AT 0 SR T RIS S A e e
-

(5) B 4 3% 2B RA OGS LF B FHTER D T
FWip4e VR B F £ % (California Environmental Quality
Act > CEQA ) *t 2010 & = = 2 & % ¥ B 2
( Environmental Impact Report) - 5 235 % HF T/ &7 F
Fengiasl o FLh 4 F TP LTHPFEHENAL W
- PRIy i ko {lﬁ iz & t3k# (Migratory Bird
Treaty act) &2 /8- £ & i%3£;2 % (Bald and Golden Eagle
Protection act ) ; i 4 ? @ 2+ 4 ( Erosion Management
Plan) » 2 Flix > ML EARF v FBaELE o F
> SMUD b # 3 % 537 L & SIRBIED > 4o K33
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B T e AR AR A PMIBIRN YA iR
2. B kiR
(D) k # 2 7 23 282 8 %3 (On-shore wind farm
generation site tour )
@ SMUD /27 » #x 5"’# fohiG T - R AL
P18 ~E& R %ﬂx?’& FRLANREE
wd IR iﬁﬂﬁi’ﬂﬁ’@@ﬁt T TR
LBV l%’}éﬁ Aot T E o
@7 7 Solano 2 ¥ eni@ % + > P omgR* iv;2 H_ > &
&4§?%%4%$ﬁ%%%ﬁ%’i£%%$ﬁ
ERANFEILE PR PRIER V- A 7
4_ SMUD -m*‘ POoFREITAEERAFLB FY N
ZERBIe B 1 HAREARH 3% B oo
OSMUD h # # T 8 T i §F R FH* 345kV 3 3 £
ga (BT RABETAE T LHT 27
P Ak A AR S FTEE Lk

41 -

x\“\

A
R

?\_E

2 o

Q) RAEXEAEF 2Rk 4 F T PRBLLT XAIUL D HLL R

WP Ak p ot 4R A Inverter ?

OSMUD # % T %X 5 % % ;‘ EE kb 4B R AL BT
1 18 1 m’i‘&%ﬁxn‘é“—? ‘«kgm’%‘ B L
™ SMUD H:E# %7 & % % 2% % 5 (Substation) 42 >
T%P’ﬂayﬁyﬁ#ﬂlwwzmﬁﬁ’gﬁﬁﬁﬁﬁﬁ
BIGEH AP EE L > LA B ER BT R
Tihi f A7

)]
.
G RESTFEFLERRA2E0 B AN REHEL L

#*

@ Jh (Green-e Energy ) d 23 4% “‘ R N R

d i

= % v . (Center for Resource Solutlons ) CRS) IR

FREFREL LR REERL LfrZ iR > TomE} 7
FEFEA T TGt e

OSMUD p R =¥ 24 T%d o ki 5 #R (Green-e
Energy Code of Conduct) | v " £ = % & &  (Customer
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Disclosure Requirements ) | ™ % [ jh = 2% % > 2
(independent verification methods ) ; - Green-e¢ Energy +

TR 52 Brds 0 Green-e Energy i3 v £

4 i hiEH o Green-e Energy i85 g * L 4 5k o

TR RS RO I8 R R iR o
OETSEAES FE F UEFE
®:c M § F * WREGIS ( Western Renewable Energy
Generation Information System ) if Bi_k %t > & % L g 3
7T 4?42 B ¢ (Western Electricity Coordinating
Council » WECC ) ™ e i s o 2 ® & @& % eif Bk
BB 14 4557 o

Operating

Il WREGIS

B M-RETS
ERCOT
NARR
PJM GATS

I M-RETS or
PJM GATS

B NEPOOLGIS
I MIRECS

B NC-RETS

In Development

- S
AR

Bl 14 FREART i Bk LA+ F

¥ 15 ® § * SMUD Solano i * % T %3 & %
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1 > %34V E 4 AR S (California Independent System Operator,

(-

CAISO)
e T 4 AR DT (CAISO)Vf A

v g 4 A R o CAISO (California Independent System
Operator Inc. » CAISO) & #* % 4 Bz ik St R4 % 2 4y
Tk (ISORTO) # ¢ 2 - » # 24 BHZ FHARPHEL
% CAISO ~ PIM ~ NYISO ~ ISONE ~ MISO ~ SPP ~ ERCOT -
IESO %2 AESO o CASIO # ¢ 4v % 80%14 % 5384 p &if W
(Nevada)z. ¥ # -
Pt eh s CAISO 5 3 R o 3835 87 e (Western Interconnection) pr
38 BRATHEBEBA)Y RHE < F o BEHEHT S BT e
£ 35% - CAISO >t 1998 # 3 * 31 El J{f‘j—’?'ﬁ? T4 ERSIE N
PR T4 pd T o 02 CAISO AB=NE RE 414
ﬁ g (Federal Energy Regulatory Commission, FERC)E 2. & » =
iR F I'%J WROIRFE > RSN T 4 B BB hniE F
ffﬁﬂg—q‘rﬁ»ﬁ“"{gdﬁ‘“’i u%’}éﬂ?ii—i_q\,), A ]
i%n%%i’b’%’ﬁi‘\? SFFERA TN P ERMET 2
71 o CAISO & & szt 4‘ oL ﬁ\ A > it & (Folsom) » # 3%
S BLR B T e S MR ENEIT P £ # £ (Alhambra)

(=)§& * R

Mr. Craig Williams : Lead Client Trainer

(= )&Az
p Ay FF A nE
12:15~12:45 CAISO fi 4
8/16
12:45~13:15 | CAISO 47 4 %z = HAL 2 i
(z)$3r ek

1. CAISO /i %

(1) CAISO v 3 % F& fei— chjhs T #EYH > CAISO 7 &
S 3T HAT 26,000 # L enih AL 1400 2548 (T 4 B
§OEATIL BT R e § i R TR A R ﬁ



2)

PR R L Pnp s T4 0 g bl e
BREGER LT R o FIRI 448 > CAISO " rig | &
AR IR RS AF TP BET R FRERER R
T ehR 4 @A 4 o CAISO B fedFe Bt et fode i
b2 - BFAFTIPIT T30 &3 L o
CASIO ¥ ¢ 4% 80%11 2 >3%e p Zf " (Nevada) 2
T4 T e TERE %%*J’uamwsmOQ
L P EEREIMWheg 4 o

e 373 RPS s & 7 3 ﬂ;ﬁ%-\ﬁ T HhE R Ak p
EPARBFET N ETEFRFRIL LR RTFETEL R
Ho T, CAISO 4 7 3¢ » A &
RPS i o (&7 W7 10 F 2o b4 MK IR 3] 2030 £
RPS Z# 8- 2 237 EZ2E 20 R TEZE
X BERER O RMP W EOZE A REP K it

2030 # 2 P AT AR KRS R :Ié’rg deig £ A R RE R
KmEl o NgHFEIPRTZFHE > CAISO 2 7w @ 5
Poo Fpt 3] 2030 £ 0 AV ETRA PV B R E R E T
18GW -

(Iﬂ

CAISO Contracted Renewables

Contracted_SW_Solar
Contracted_NW_Wind
Contracted_SW_Geothermal
Contracted_NW_Geothermal
Contracted_NW_Biomass
Contracted_InState_Solar

m Contracted_InState Wind

mm Contracted_InState_Geothermal

m Contracted_InState_Small_Hydio
m Contracted_InState_Biomass
—@—RPS Obligation (GWh/yr)

205 2025 2030

)

W 16 CAISO £ 2 it & & YRR

* B LA G RE e CAISO TRl ¢ A 4 #73) dmgdld R
(Duck Curve) > B 22 2 AL A g2 Torg 4 2 24
)RR i\'- ¥ 40 B (Net Load Chart) - ¥ B 17 ¥ 5j$_2012
&ﬂzmo&ﬁwﬁwﬁanHMLaﬁgﬁiPV&ﬁ”
Pl B D FEER A AFEA AR EREF TP T2
(P EopER > Fli iz BFE > A H EF XpF PV
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R 2020 & 2 (5 € MIREF] PV TR
4 E XA RBRA o 4112 CAISO fie
2 ?\;’%fiﬂi‘ #4075 & & Ff BB ( Load
to A e l,ﬁ,-#'r‘f fe (Match) » ™'
zu—fa BREN A dest - ko TR AT
TR &flﬂ KELA RN
%?%Ipqﬂb S SR, o IR AT A AR 2
St o w4 AR 2 V|4 E S (Load Shifting) #.4p % £ &
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® 17 CAISO Duck Curve
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£30000 LR A4 2 E o ¥E S AT TERTLRR
FEZE CAREMERTRNS > T HRL 0% 2 “““'%FJ
7 CAISO 2T #* 2472 6 > 25 15 27— g
FHRE2LAPFEA) IHFHILIREFTRBRECR AN
(VSA) > 12 poags 4 > IR &R R -
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(‘m‘é ETIRS

2. RABAE

(1) 4 g4 3 HF2 FEPPEfh hy 4 f BRFiw
@iy T 4 W B s o A4 T 4 2 % 9 (Power
Exchange » PX) {v CAISO & fib Wi B EY o TRy
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Frge BALE 2 {845 2001 4 W T 4 B 4 15 PX @ @ A
o~ Rt ARICE AT ¥ d CAISO EiF o
2% PJM P E_CAISO £ PX & #ifiF» il e &% p
FRTA S HFLET 2 - o
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O T A A GFIREKTFEHEY BV HFRE YT
F FRp S H #:p“ElvPij HEFIRE
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- RRFPFAMFELIARELS > P B R EIA
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¥ 19 ® E 22 Mr. Craig Williams % CAISO £ ¥

L3P ERRARE AN AT % E (NREL)

)2 RARRE 2 % AT % T NREL)f§ 4
2 WA %7 £ 24 it & F % 3 (National Renewable Energy
Laboratory, NREL) 2% > £ Wit /B8 > H o & § & =3 1977 #
SR 199] BEARART IR RTF R I 0L i ARE
LA H®RE -
NREL & & B2 ¥ £ 4 st ihE i »cp B Bsrm 3 - 2 Lgi 8
foutfl 2 4 AAPE R RFRT P EPS T A
WK h N TR A e Blodicdy > A £ AT B BB
AR~ BCE TR T o B R  b A EATE 13 B
Frip B VA A NRFET ~FTRERABESEFENR R
S ARR FEERGE ~ v R B F gL 732 o NREL 773k 4 3
FRLAOEAZIE > T RTR 0 E RFICL A R R
RPRPEHATAR M B R o P M S L R P BV R A
D2 REBE S Bldr B EERKR (PV) wik kR
S hd Afeanhe A REARL P AIEL X EF U
Bl B Gy A L R A -

(=)g o * R
Lori Bird : Principal, Strategic Energy Analysis Center
Ella Zhou : International Energy Analyst

40



Jenny Heeter, M.P.A. : Senior Energy Analyst

Matt Futch : Global Business Development Lead
H AT

p 3 P AR rE

NREL « B A 2 2 W p FEiED 548
.~ H-F £ 4 i Jk(on-site renewable

9:30~10:30 _ w g g ;

’/17 energy)® W& 2 st /haE 4 5 F HFA

BERES A RW

10:30~11:00 | 2BIHFF % %

E)$P ek
1. 2 W p BRI F48% ~ H-+F £ £ it K (on-site renewable energy)
ZPRELRARTAREBENE
(1) 2RMP =L 20k F 0 2015 293 25%5 p REIED 3
(P k48T 47 B 20 #77 o j£ 2014 3 2015 & F B
+ £ 10%°téﬁwﬁﬁ 430 FAEE 5B p TP
BT ® 4 2015F > 2% 7 78008 MWh e 3 > m Ap
RS R D HY 0 3 ELX#E R Unbundled enf 2 i iRiG
bs 2 & NREL fj 3 £ A ° # & > Apple ~
Amazon ~ Switch 2 Kalser % £ % » £.7 L/ % BA& U 7
* R % L Al offsite(jE o £ E ‘\'f‘ AR % G 7
AV R ETEY

)

Other
renewables_ _Voluntary
11% © 5%
Compliance / Compliance
(existing (new
renewables) T renewables)
28% 36%

W20 $RpHE 28R H
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2)

)

3 B IHE-F L 2 5 /R (on-site renewable energy)¥R 4 0 F B ¥t
*“ﬁ%l A n‘—f@;“ Rl E S - Rpare @ imﬂ“ T’é"
Bl o bldei * FIT &2 T & 3+ % 4 4[(net metering)

Mo FPRFAFL 2 Mega] oM i Feh Ao ﬂ*d"v‘“ off-
site £ ki WA {ONRBF R B R A N R R BAR
o PR o Vb METARME Y L LFR R Z 2D
AR KA EERF LR AT A AP
3R 4 iR B T fu“?ﬁ“%s"\ o

Ar Reag 2w hT A A A 2020 F#@ 0 R4 NREF R

et e 3 27% 0 20174‘£maw—2";§r?;;; £ RTH
37GW il 2 5t ik d 7349 % X8 > 40T 4 3977 ¢

23R40 RFTEZXREFE

Capacity Target (GW) Generation Installed Capacity
(TWh) (GW), June 2017
Hydro 340 1250 338
Wind 210 420 154
Solar PV 105 124.5 102
csp 5 20
Biomass 15 S0 13.3

2. RABAE

(1)

2)

AR NREL £.F @ * 481 & &% S T e (Ao B
FYFREZ) FRILZARAFT NITLdFe 4282 2
a4 »NREL w» B2 % 23 %% SAM #-3](System
Advisor Model) » p* 23] 5 5t¥ > NREL ®F F @& * » @ gt
IR RS %%”Tﬁﬁﬂ‘ﬁ‘E«/ﬁ#BFﬁ?Aﬂ‘*"T“‘@‘v’}"’rf;ff.—»
FREIRR ~HHEEAAMARET o SAM TR AR
4 i iRAp B A é‘p 4ot 7 153 (PPA) o

BECHMNERALE GBS BF{ LSRRI RT A
B AR FIRFIEFHRT AR HHhiEsaT o ¥4 NREL
= 7 RIRE RHHAE ~ AR ERIEY v 2
LN LT R IERTE N S% o FIFL AR
L ERis Lt T e
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Login | Register

nem

Bt N RE L System Advisor Model (SAM) oarch
HOME DOWNLOAD SDK ~ SUPPORT RESOURCES -~ CONTACT ACCOUNT ABOUT

Welcome to SAM

The System Advisor Model (SAM) is a performance and financial model designed to facilitate decision making for people involved in the
renewable energy industry:

Project managers and engineers
Policy analysts Download a published description of
Technology developers SAM 2014.1.14 (PDF 1.6 MB)

Researchers

T
SAM's results summary table and graphs.

W 21 SAM )k v F (F 4L & A https:/sam.nrel.gov/)

CRPHYR 4 AL R § (ERCOT)
(-)EYT 47 RHEL R € (ERCODf 4

e AT faki—‘i R ¢ (Electric Reliability Council of Texas,
ERCOTZ AV NFET ¥ » R RB YR NFLE > A
Q0% 4 o

&6 > ERCOT 5 REC 3% » f FH@ES 127 2§
FeEF 0 IS8 DEERE S REC e fefrg L~ by
REC e72 2 48 - ER -BE 3R #2552 8R4F

L5 o F 4R %mfr’?*'ﬁﬁaﬁﬂﬁﬁﬂﬁﬂﬁﬁfﬁﬁvﬁ,-.
fRETE, T ﬁgﬁ%i%‘ﬁﬁ'i; Fil 8 ERCOT % 3z 1 ac 2 7%

Don Tucker : Manager, Settlements Metering

Dan Woodfin
Fred Huang
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pHp P A7 g

ERCOT * B /1 540V 7 “Ps—%é G RIR

ko SLz2_ B x—‘—g— 2 Ao
0:30-1030 | 5B AR fl S
8/18 BEBEEB_L LD BF BRI 28
BRI R

10:30~11:00 | B &34 %

(£)$3 % &
LLERCOT A SV T e FEAR 4 FTIRRD 2
(1) ERCOT 7 Dan Woodfin = & #§ /i ERCOT ¢t ¥ i~ o 45 &
1999 EB%‘B’»;}J’F"* A HEAl oA & 1999 E o > T4 S
o 22y flend = § 4 FR%Z»EE FEFEE YT T5%
gF\ELJ 'F‘ifg‘q—\\f’ wF s 2 A PRBE I A B
W4 iﬁ—? +] > iﬂmﬂnﬂ;&\/ﬂ L 75% b T e 4 ?‘f;pj o M
Bl R4 A EE IR AT T A P R L L 4
L E RPN TIR BT B R A R AT e
87 ¢ By > B, w4 mﬁ*]-ﬁ“ﬂ, mEkd L e
*EELRE EPUC) Bl AP EHlisant s 28 B
$ 030 AU FREFH 0100 Bk b ko gt FUE (7R
it > fed gt HE - BRI G - BT LR
TR AREELEEFIT @iz A ERCOT #f e o ERCOT
S SR L R U ,-'z?——fﬁ:&‘;’,f"ﬁ MWh £ 4 55 %
@"JzﬁE4ERCOTEn Ak o
ERCOT ¥ /i %5 7 REC ¢4 fefrg I ~ 3e4 REC 12 &
A8 R PRET oD Ep g,m”fz\%%&ﬁziﬁ%fﬂa ° T
F %r@‘ff”?”‘“’”’"”’ HoBp R RFETE 20 RES
TG TR E R %;K»»,pwﬁﬁERCOT" o e

e A f&*’?mﬁpiﬁl ;zﬁ%s-‘\’)j*

ERCOT » 3 * # %*“Jﬁ. 4 FRR mE o Hlde L F G

* % % #c B TR P H-3% (Weather Forecast Model WREF)2~ {7 %

FFE o T IFLTERF R B2 F]F o ERCOT ¥ h 4 7

> 2.7 % B4 B o ERCOT A B sp > = R4 endp Pk

-

[ I
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2.F

ZPRALF B F R S o @ f R FFORELN 2§ iR e
aaja’EmmTr %@W%mﬁﬁiiaimm?ﬁ
A T~ 5 4 F (National Ocean and Atmospheric, NOAA) o
ERCOT i Rl#F T E > o » TR AL & 4 28 T 5
SR AEERERET TR BHAETEAR S 4R
Wenlcd ~ T 7Tk o ERCOT R ¢ i * gt 08 ken st
EEHFTR AR X IER o

I Generic Wind Forecasting Approach

Macro
Weather
Models
— Weather
Wind
Models
Turbine | Power curves
Power = RS
Models and availability
% of turbines
Wind Power
Forecast by Hypothetical Actual Wind
Plant Power Curve " Farm Power
. i.
3 g"’
L i _)“f
°o s 1;1“’;;“:20 s o " i

-

W 22 ERCOT h # 3 T 3gm| > 2

it

() % gkt 2Fm5 2 XERR &R PEF?

)

g %%4ﬁ&%%*?ﬁﬂ$ TR R R Bl R
WEEE - PR BHE AN SRS RR . AR BRARE
BRE -

ERCOT iz B Bk St 73 1 BABRFRE- FHL - AR

B DA K 5-6 I AREF - AR o
FLEDERIFAY RAE T o
EUAAIFTEDLRIFAY T L o
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(4) &AL f IR REATE R ERCOT §4mig 2 2
e ?
é : % Nﬁl‘% &t ERCOT ! HE8E R 4p 3 #2424 5 » ERCOT
PEE R RS 2l e

(5) % ERCOT ﬁq@,ﬁi NPES
§ 1% ERCOT 1R LT IR L NS
ERCOT ¥ §4 winf® T 5 57
EL P

(6) ERCOT cnig 2% TR B »c 5 7 2
% 1 ERCOT } thi@ % £ & ¢ * T8 >«
£ o

v

/

U

e
=

o
[
By
3

eﬁ 3
% .

“F

Fx o A aAE 3

Zgv 2T BELR §PUCT)
(g a*E ¥4 B ¢ (PUCT)H 1

Texas Public Utility Commission (/2 & f§ # PUCT) 244+ T 4 ¥
FEFF OERRLAOHES EWRIPIT O OHIFLEFE
7 Tép.upﬂ AR F R hFEE TR
PUCTHA VT (DT & AT E L hE I o T ¥ Hik
22 4 > PUCT ¥ | T & At > R ehlomd > L & fe
Rt %M**ﬁ;m%?#%,viﬁﬁﬁﬂﬁﬁﬁ’ﬁ
B0 R L (dodid & ZED H) 0 R BEY 2 F o ¥t aE ¥
L e W Rzl S Jﬁ{:% Bl o

SYTRS:
Liz Kayser : Retail Markets and Licensing, Competitive Markets
Division
Kristin Abbott : Economist in ERCOT group, Competitive Markets
Division
Constance McDaniel Wyman : Engineering Specialist
Gabriel Cardenas - External Affairs group

(2 )& A2
p 2y P A% no
o1y |1400PM- AR L ERT S D R L
16:00PM 1 R R B
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(z) %3
1. 4%

# ERCOT # #-

(1) ERCOT 46T+ VAL § » F ALV DT 4 H
fe o 46 90%nE 4 % d ERCOT 4 52 > :¢ 7 75,000 =
B hg g 570 % @@mﬁa’@m“F%i%iﬁgﬁﬁ
TREETE

(2) ERCOT ¥ - B ih i ichs o 22382 § 49
=oe

(3) ERCOT # - # T E#H B2 4L 8 2 MA N 5% R
OB REFR R AFRTEN

(4) ERCOT*® » h 4 FR LW BE W IHELFT o

(5) ERCOT &< % % e £ & 5 71,110MW -

240 E A R

() Ve 4 % FE ¥ b= B3 % %% Southwest Power
Pool (SPP) ~ Mid-Continent Independent System Operator
(MISO) 22 WECC -

w

)

() 1 "\“izp—iﬁg?ﬂ&?iﬁ#s’ﬁ SR P i,é T e AR
WD 4 R EERLF A B EAINA R R FnE
(deregulation)

G) WHEhE L iR A e &3 N B EREY > X2 5 7k
RAlehE K2 L A RSB AER -

4) Heg 4 ke R o 2 wenp A 2025 # 1 7 1
PR B EE 10,000MW o @3] 2017 & 7 % pF o 91k
am&ﬁeﬂ»iﬁumeWo

S) ML AR RKRE b A KB kA A
PR R A i = :(; i#5 me (Compressed Air Energy Storage) o

@)™ p G F ATt AL A RAFTRIEE Y R ATRA
Rk F A S AL o PR RFEL G S B R R i R
THRBEE QM RPN TTE TRAfN ORI BT 3
# » 370 IEEE 1547 44 -

AT A ER

() AT 3 HS 0 FT A FRT S BRTE BF L
1999 £ 7 Senate Bill 7 > ;‘\i_'.i,{,' E & T4 F H 0 2002
£ o T E LR €480 “Texas'  Electric Choice
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Website, PowerTo Choose.org” ©° 2013 # » g 2% £ £ 4
A ¢ €473k 357 PowerToChoose.org i =t o

(2) PowerToChoose.org xb? » A B ¥ U7 3|7 b 2 2 a0
SRR EnEREFEp L NTA LR o

—
W

Lz g+ p AL+ §F (Carnegie Mellon University)

(—)F P A~ & (Carnegie Mellon University) f§ 4

+ p A%~ & (Carnegie Mellon University » ™ T f§
CMU) » & a2 RF 72 £ & eh7 3 F(Pittsburgh) - & -
o 13,600 ¢ RRE A e 1,423 LB PR e B F
LB R Rt 3R AT NS RS R B E NS
oo RER > I RRUE SXFEFRIL A E LD
co

+ R AT ERr BPA ch T8¢ 74 p i

4

2001 # 4c » ,4’1&;&34 fes s %

% o+ p ek Jared L.Cohon # 77 :
&g'mii;y-,mjgﬂ’“u&ﬁfh %_{_Htﬁf"ﬁté"ﬁ\'\‘JOJ
BE ey T EER PR L TS B S
b b BT AE “%*“7 ERIE R 75%"““

BT b g‘ﬂ =3 IOO%M‘?I B ey A ’E EPA + & ?ﬁb}‘u = 2010

Eomen THREEE 20 < KFl | 5F 80 -%p‘xé*’x?éﬁ: 2, 7k
(=) g5 * 0

Martin Altschu : University Engineer, FMS
(= )& AZ

p 2 PFAZ r%
CMU Lz g * g Ar2Zpa i
8/18 13:30~14:30 BT YR
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(r)% e &

. CMUK® F & & A s HBa@h 48T (5 14,09
kWh)°ﬂ4",)51,%*5?&.%@45‘5,)57’& ”]‘9;?};B_A},%g_
L A R REE R ESERFARTLY T E(Y
128,593,388 kWh)

2. CMU >t 2001 # 4P 5 £ 4 st hiG#E T %2 £ W EPA 1
Green Power Partnership - P # % Green Power Partnership
National Top 100 sns% 3 @ * £ ¢ 2> % % 60 &

3. CMU {4t » Green Power Partnership & » &% 7 & chpFriz » £
4R REHEAEYRELT R E2Z 20% CMU {727 - B A&
2 50% > B EF 100% o

4, CMU ¥ ‘SR PEY 5 5 2 2 3 4 8RBT % o bz
RS TEHAFRLT M Ak FELL 0 £ R
ARFFERE - CMUZ7 MR LA R REERNERIETT R
B 1% w3y 352 ine @ -

L w e 2 FRRIRE S BT T I (NIST)
(- )% MR pIEE 8B Fperm 7 e NIST) @ 4
F AR 758 & JF" 7 B (National Institute of Standards and
Technology, NIST) = ¥ % B #J& % & (NBS - 1901 & ~1988

#£) 0 B - PRI TR BT ERP AP - B2
TE IS 0 AR A ARIRAIINE o NIST i § + 5 3400
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r;fig‘i* T 1 AREF ‘?J'ﬁj ’fiz s 1R fgﬁh«fr?;ﬂ?%,; K.fg—_ﬁ

43700 %k
TE) EEEFHI0 ,giéENISTmlﬁétzw%ﬁ/F
‘ﬁjﬁ¢MH.ﬁ%i%%#ﬂﬂiimiJ"u%ﬁ+€

Fof B2 AT o B e AT

H/%"B

£ 1A R (ia;@ﬂé\wr B oh e ﬁﬁﬁr

Associate Director for
Laboratory Programs

nation Office

Physical
Measurement
Laboratory

Metrology Laboratories

Driving innovation through
Measurement Science
and Standards

Center for

Nanoscale
Science and
Technology

Material
Measurement
Laboratory

NIST Center
for Neutron
Research

National User Facilities

Accelerating the adoption and deployment
of advanced technology solutions

Providing world class, unique,
cutting-edge research facilities

Bl 24 NIST 3k 3¢ ﬁnm

(<) 45 * Romam

August 21, 2017
9:30am — | Welcome | General Discussions
10:00am | Ms. Magdalena Navarro, Senior International Program
Manager, International and Academic Affairs Office
(IAAO)
(Administration Building, Room A209)
10:00am | Standards Coordination Office (topic: renewable
— energy certification)
10:30am | Mr. Gordon Gillerman, Director, Standards Coordination
Office (SCO)
(Administration Building, Room A209)
10:30am | Smart Grid Testbed Facility
- Dr. Chris Greer, Director, Smart Grid and Cyber-Physical
11:00am | Systems Program
(Administration Building, Room A209)
11:15am | Watt Balance
- Dr. Stephan Schlamminger, Group Leader, Fundamental
12:00pm | Electrical Measurements Group(AML Building, 18/E022)
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(EDF SR -

1.

B2 Rk R
Gordon Gillerman # 77 > &8 it A 752 TR ITK ~ 2 e
A EE CAEIRE i ont i F A TS E -
NIST # #3p éﬁl v T AoRle > 2P FORE 0
B fp e iy A A RE Mol R 5d Y £ 17 BN
H7 ECNIST & 7 4238 fo X £ 0R3% o 10f Rec  8 1
BWEFRFT R - R~ ke Ep E%‘”T% - KRB iR R
B~ g 2nihi EEF G B R FRTIR L T s AR M
%ﬁwiﬁﬁ~@fE&g@aW%%ﬁ~ﬁﬁ%W%ﬁ%i
B E & iR chf] 0 NIST b e F i 2 ) %> 7
5 LA B NIST & R e Bl LRSS R
2P E R EAREA c fad RS > RBEINAMRTET S
HU P50 27828 > s FRAKEL 4 L RipMARR & 73 B8
IR 1 TR S TR P
%gr,;‘; T /AR R IR K E 3% ¢ Chris Greer 3% & NIST % it
TEFFTRREL I % o NISTH & & BFAFREFLE 5
® it T i 1]};?; FEE R S F T % BLP aF AT HUN
‘frﬁ"i%%f" AT RF BRI R AR R {’ﬁ
T & T /*f" ﬁf" +oe
® NIST +]=Z_p| & ﬁiﬁfrﬁl? T ITE o RE 2R
i?‘ v VIR AR RO Ak AL S % f‘fb‘fr’ﬁ’x?f? Ll B axlcd
BT RIR e T v AL R R
=z ’3}{\?\: iﬂ}:}_'fraﬁ:}:}_ » AT Hj’_fr’f’% »I\'}:}_JJ b
® NIST A it T %31 & %1 §= Fl:Chris Greer £ 2% i 34 3 c530
AR E R BEE 2 AR T RRET S (smart grid testbed) -
AP A2 PRREE T TR Py T oF s
“i%’i?%ﬁ’%ﬁﬂ%ﬂ%ﬂﬁw%%ﬁ%%@’
YO BRI LR R R 5 T PR
iz ST H i+/3 T34 &
Stephan Schlamminger ¥ 4 * 3| F % 3 2P L H# X T
(Watt Balance)s /B 22 ~ 2 B B2 w » 3 % T (2 Kibble
ALX) A -BRTEERERE  LER R B R 2
HrEE R ERFEFHEOEE - VI - B ERE > 7 OUANA
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AR VAR R EFLFTRE BT o A
8L ¢ (CGPM ) #7 %> % »0F & p 3 eh+ 52

s FE3 2018 & 117 > CGPM #7283 5 * 37eh 2 % >
P AR R LA G 2018 & g 4E 7 AT

NIST Smart Grid Interoperability Testbed NIST Cyber-Physical
1ok Electrical Flow Testbed

e aing 2 2AvEane ot S
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|| devices on the and Control | |! v 1y Wamhour i 0 simulastes Bl qeaweq £ Sharngor
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power rafion ot the. IR H 1 Awareness-- L1 withthegrid | y pro |||_ Platformfor | § Models. and |
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~ommunication/Data Flow

Bl25 NISTHFRRTPLIZELFEF

B 26 2FME* NIST 77/c+ 2 NISTH-E& ™ &£ ¥
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LI ~FPBHARLAREREL R ¢ (FERC)

(-)mRa g% B € (FERC)f 4
B 2R g L B ¢ (Federal Energy Regulatory Commission,
FERC ) = 7 3% 1977 & » 338 =3 & & # 32 % (Washington -
DC)» Hi&f @EEmEan e ER™aniRGH -~ 5 FRY 7 F
P b AR R 0 X R LR B R E A4 e
'ft’ﬁi—i_ 4 o
FERC 2 & Ear 2 T4 frX Rp enlfyfedl Q272> -
o ?:@@ﬁ%]Pn% msﬁﬁ%}%ﬂ’ p et e f R B E RS
BBk PTGV TR R R o Ha L L 1920 & AT 2
P 2R 5 & B ¢ (Federal Power Commission ; FPC) > i & § #
P IR g ek 4 BT AR o

(Z)gm * R
Sarah McKinley : Manager of State Outreach, Office of External
Affairs
Jerry Chiang : Intergovernmental Affairs Support Specialist, State,
International and Public Affairs Division

(2)ix A2

p P A% S

HHmERTA DS PR S

8/21 16:00~17:00 e 1
ETE

()% &
. FRTA3SFHA
® W RS EIEA L= 404 Western Interconnection
(¢ 38T )d WECC ¢ 1= ~ ERCOT Interconnection (f& ' &
4)¥2 Eastern Interconnection (X %% % > 425 ¢ 7 MRO ~
SPP ~ NPCC ~ RFC ~ SERC # FRCC = ’g BH )
® FRTPEFT I VT EAI AT ALF T AR AT
PR B2 A o P IS LLIEATA TR o B feehd
A1 L F e g o % E ¥ (municipal utility) o
2. FERC #f 4

53



® FERC *r= =7 g 5 @ RS ~ Fdxfeir 2 £ o0 &

I‘"m’%ﬁév\ b AR g lﬁ.ﬁolﬁ\zg} FRRaA
VR G ook R A#HEK S -

° FERC%M@% i /R 3V(DOE) > £ DOE % ¢ % & &4+
FERC F i {7 ché & g 4 o

® FERCH& T4 AX ARG AF kI FTAFEL TN
?ﬁ}i‘#i o FERC % ?Ii‘—l;b»ﬁ‘?“% SRR R AT A 2
ZACPAERE2EE T ERZIZ2F o

® FERC 37 @ ac g3 W 2,4 @ﬁ%ﬁﬁﬁﬁ??ﬁ ¥~ iE e
B 2R R AT TS -

;- TR
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Jack Guen-Murray : Office of International & Tribal Affairs
Christopher Kent : Office of Atmospheric Programs, Green Power
Partnership Program
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EPA’s 1,500 Green Power Partners ‘
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LEED d % F.% ¢ £ A ¢ (USGBC) = = &3t 2003 & F 44
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Corey Enck : Vice President, LEED Technical Development
Mandy Lee : LEED Associate, LEED Technical Development
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1. USGBC s LEED #* 5 w i# k& % : LEED Certified ~ LEED
Silver ~ LEED Gold ¥2 LEED Platinum -

2. LEED e3#=4 38 p ¢ 7 : Location and Transportation (16%) ~
Sustainable Sites (10%) ~ Water Efficiency (11%) -~ Energy and
Atmosphere (34%) ~ Materials and Resources (13%) ¥ Indoor
Environmental Quality (16%) °
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% fr Green-e & T L A 4w A3 LEED ;&= 4] r 2
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- A~ 22 Sustainable Purchasing Leadership Council (SPLC) g E: ]
(- ) Sustainable Purchasing Leadership Council (SPLC)# 4
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Jaclynn Lukach : Vice President, PJM EIS

Bhavana Keshavamurthy : Client Manager, Client Management
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STTRY
David M. Blitzer : Managing Director and Chairman of the Index
Committee
Kelly Tang : Director, ESG Research & Design
Daniel Perrone : Former Senior Index Manager
Trucost (London): Kaboo Leung : Senior Analyst | ESG Disclosure
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Thomas Kuh : Executive Director Products
Samuel Block : ESG Research Team
Umar Ashfaq : Associate Research
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