ITEIR AP B &M B > HBEREE
(HBIFRA © Fe)

"% e PGS fERINGHE THTECE

>N EANRBEFS | HEARS

O

O
w

AR5 #B - 88 E N 4

HBAE
o - A
bt ok 252 A Rt ZE
% BEAR 21 sk B E
¥R E | 9%SHG | EABEER | 117174 | 8 106 £ % 46 3

FRME | £H
FEEME 1062128482 1065128 14 8
WAEQR 107451829 8






TR R FR B &40 B4R %

HE#RE LM T S PGS RERIRHEMFNC B LD EMNEANAET
N

BA#2 oMo ERE

B E BRI AT ST A R 022366

7685
HBAB®L RSB A B
e A B 4% Bl B4 BEAE E it
EIwmEE
¥k | 88THNE | THAER 02-2366-6294
HEEEE

HEE ol AR 0284 03K 4AF Y S i HE

HEEAM 106 F 128 48 % 106 %12 A4 14 8

HERE £

L& HHE 107%F1A4298

>33/ B

Mi4239 B 4 48 R (Renewable Energy) ~ 78 -F #h 4% (Duck Curve) ~ FRAC-
MOO (Flexible Resource Adequacy Capacity Minimum Offer
Obligation) ~ % & K J& (Demand Response) ~ ## 8 iR % (Ancillary

Service)

NEHE
B AT & Bl A4 RERE A B A & RIIK F PTCAITC & &M BUF
HMBECR MR ERGREETHMEEEDER HHTH N5
3% E#8FE (SO~ RTO)T % F BB K & H A A RHF A > dofT

I



FIRAFEERELSBARR  EERFIENBRE o
AREBNBERATHZBAERR ZERERACEEERER
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B 2220145 1 A7 B%4&bB%RSEPIM A HBEH. 8
B 2-32014 4 1 B %45bB% %% PIM %A EEE k... 8
B 24201445 1H78 PIMEESATE oo 8
B 2-5 BEEBAERFEBAET ERIRA o 12
B 2-6 CAISO A Se iR B A ZTIR I oo 14
Bl 2-7 CAISO 5% B 3R R oot 15
B 2-8 CAISO3 /(o5 iF AR EAZZFREME oo 18
B 2-9 B A7 CAISO FRAC-MOO F Z 58 B BRFEA] oveeeeenn 19
Bl 2-10 4B A BLZ BT T oo 20
B 2-11 ERCOT B AT ZE BIHL I vt 20
B 2-12 ERCOT KBRS BIL T oo 21
B 2-13 24183 ~ BERZEANBEEIBIEFEL o, 22
Bl 2-14 23 R BAFAE T BITT oo 22
B 2-15 B AT RN 35T FA 8] MAPE 02 oo, 23
Bl 2-16 /NS AT R A 28 B I8 8] MAPE £623 oo, 24
B 2-17 ERCOT CPS1 BLEE ZoZT woveeeeeeeeeeeeeeeeeeeeeeee e 25
B 2-18SERCOT R ERELRAN BT HAEEE T oo 25
B 2-193 /[ESAT A BABA B ERBBREETLS 26
F 21 B B AT AR oot eene 2
F22PIM T3 B B A SHFAT oo 7
F23PIM T3 B RIE A S B e, 9
E 24 BAREREME S BRBEARRIEIR oo 10
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—

- HBEB®

BATEN A% ER  RITEXABRZERETHAN > H AR
BARDGEA ~ RIGREEES - AEEREHEHE > B EXGER
FRABAZAMEEGAE R AR EEREROAE - BEMPAE
ROMBERASELEBENE o ERLFRBATRAT B
B #a T RESEL SOOMW 2 X5 EE > THRIOBAELH— @
AIPPEE » IR ER B R AT IFE S KFEETLET - IR
AW BA RS R T B AR 24 600~7T00MW 2 %58 & 4 11~12 85~
BT 13 6REREHE - EREEEHS ARECLTHELT
FERBARAPHATRD A EHIE » TABIPERREER -

AR o BARRBRRTIER AN - £R ) LM > BRAAMK AR D
HEEEBARGEY  BRTHRAALEBRBMMAE £8RLL
RET » FHAREBAHZARG AT ke B45THER
FRERE BATRTZIFEERER P HEH 1,200MW - {2 A F 4T
E-BBHBBERARELER - RREF K HEHRIELL SR
REEM AERREF  BARRRLATERPRAEREIARK
Qo fTHEASBERTR > THGKRKEABIMACTREEZRA -

LEFSZENTHEECREREMCEF R BILREBRLER
PR > EHIEMRE  THEF - ARERRMHELSF G RBAE
Z 0 A3t E S PGS fERINRAK EA € 0 M E BAS R T 53
Mo FWABERR FEREZRFREFRA - MATEENE AR
FOBBEZE  KEAEEREESI XA A -



—

— - HBITE

HE TR R 2-1 A7) AREBATR 12 A 4 B 48:E £ BEH
#4812 B 58 % 12 B 6 B %/4u PGS 48R3 4k 20 7 #3t € (Today's
U.S. Electric Power Industry, Renewable Energy, ISO Markets and How
Electric Power Transactions Are Done) » B8#2 3, £ £ B E /1 T4 K -
2R E R R ~ R EA B ARBRERE N ZHZBE - 12
B 78 % 12A 88 %4 =35 PGS 4t IR 9| 4k 24 £ #F 3t € (Fundamentals
of The Texas ERCOT Electric Power Market) - 4% %] 4+ #H4& M 1 35 %] & ~
TR ~ B R#EFE - ERCOT F A S8R R 85 8h IR B AT &3
BRM W12 A9 BERARERANERNT S5 BNENARLT S
(ERCOT) » #A R 82 & it 4733w 8F ERCOT SAEAF ¥ 7 A AR
HAREE - EH 106 F 12 A 14 B KR E - & RLR 11 BIT4 -

*)2-1 HRAfTHE

B ¥ % My 2 TR
106.12.4 4 b —4h 47 42
% J PGS # R
106.12.5~106.12.6 N phtE ”
BRUZTHIT &
% J PGS # R
106.12.7~106.12.8 N phtE ”
BRUZTHIT &
106.12.9~106.12.9 HREE->RET A2
1 MNENAEE
106.12.10~106.12.11 B BAFT 7l
oM R0 # .. (ERCOT)
106.12.12~106.12.14 AT 44 iR 2

21 £AREZALEERNBRERRAN

2016 FXEAEH 4TI REE  H T4 64%2HEERAE BILM
FESH ~ RAR >~ RBH) > £FBREA 30% - RARA 33.2%
MHEH 194% ~ KN BB A 6.4% B AR A 9.3%(E H 4 9.3% - #

2



2 0.4% ~ KGR 1.8% ~ AN 5.5%) - R BT AR 1%~ R TR
BEERE 1%  TZHBARRRER>NALAFERBERG R
(Utility-Scale Solar) ~ & 77 % & ~ 4 #& X € /R (Distributed Energy
Resources, DER); B8 ERE N RIRA BTRAHE R GREAE IR KA
#.E %t & (CHP/Cogeneration) ~ FE A THa R ETHENEEREF ©
(—) 2 F = % R4 K % 48 B (utility-Scale PC Panel Solar Farms)

WREREERENA IMW AL XIGREMR > ERA LKA
RKIGRERFRGEABRBATIRTR AAR LGB RABBAR
mE > HEEESE -

(=) XKz 4E (Utility-Scale “Solar Thermal™)

FRRAABRERTE KRG RS H KRG AR A Bk
BT - UEEETABERRLET T > HHEATHRGRMHTE
B B4 B BBREEEA - A% 2016 F8 A - bBEEEA LA ELN
AELERBRGREBEEEZN 72— -

(=) BT1EA K #E (Rooftop PV Solar panels)

5 ETBA RGN FERGREARMEE —BEP RB K K5k
WA RRWEE G AR A  BAABIBEF - M T BURF SRS R
BRECHRE  TARBEP BFHEBER - b EFB/AIAIEKR
GREEEFEEN 24 RLASMYERELERERE > dof]
EATRTBRA KGR EFEHE— E ALK IFEFH -

EEBRFSIN  EEBRAERGHEAPBRAGREIDEZEH
ZRPOFETHREHAE TRE B ALK TEEREMREK
EHEN BH ST NARKNBEEFLEF W VAR ZU R
EREEN ) IABP MBZURKGREELES BEEHZRVE



Ee) "HETE  REEFRIBVABEEEZBEEIMAR P - FIFE
TR NABABTLERERAAGADEZRTHERZA L EHTH
BRBAINREEBEEETR HNRARKETRAY KRGS —HKA
PIHRNF FER "THBEER ) AR RRGBERZRGERR
EERG BRI P TIRER 0% R M BURFILIE £ - #7
BB A R E 2 TR R R KGRARNZEERAFE
TREEE -

(w) J& /1% & (Wind Energy)

RIE £ B A RIF &3t 0 2007 £ 2 2014 F > R BT HRAR Z R
RAWAE > 2% A 550 B TEc A £ T8 £ A 69 R ) 44 48 B 48 B
F M TECECE #2006 ~ 2007 £ A& # 20% o £ 2016 S 6 A 1K
% 3R 45 R B % & B 4 (Federal Energy Regulatory Commission, FERC)3T
ETREHRE  BRBMETHENNAIER TR ETHEANZI KA
RREENE A%  FERCRAL—F X > #FBNTEANEET EHK
AR E FERC 3kIR#F S0 —F @B SR TRER > 4o
BAHEE BT ALFETEGTARRTERAS ) - RBERA
& AE JRAR B AR B0 Bt 4R £ & BLICIA % (The Federal Production Tax Credit,
PTC)ar 10 F# #4$23/MWh > w3 RS REBRRKER N B THR -
SPP(Southwest Power Pool)& # /£ 2017 4= 2 A 12 B A F T 52.1%#)

RO ELER > RILERTOs kd e -



Capacity (MW)
500
1,000
1,500
2,000

2-1 AREMBANEERESEE

() ##4X & R (Distributed Energy Resources) 2 4% & 44 (Micro-grids)

» A EROERERE 5 L EEEE] 4o 2 E W A (CHP)-
BIRAA KGR - HBARAAKE - R - ATk -BHTLE - £
£ BB T RGBT A RKM A ot AR S5
BAERELBARGE N AAMTEFbRE T mAEE S ER
N BZBEN @R E S ORAAMAE BEH - Ribk -~ 15
REyETRYRIGRSLE - I EZ  THELEERMENIHAE
RBPEABRKOBERL  EXBIFAAFENNEE - EWATHE

ERTHEZARTEAAMMKE - 58 A TEBTERNREEL M
" o

)

N

MEEBATREAERZRE ~ Bz~ T CERRF - AT H
HHEEXEFERE BETREFAMEERIL  EHETEAMFTER
B R TR F A R A R SR o
() % & R JE (Demand Response, DR) #1 % & 4 #¥ (Demand Side

Management, DSM)

EREEAR P oK | AL S AATHPETE  HITES



RIE > B#&mMpPp a B PEVRP EaRMBEL L BL&THFAEH
BRI AL ERERGH Bk BT BA T TER
FERE A"BEAFEERE » PATBEE @GR T 0 AN R
RKB=FHRA - FERBHIATH T 5 AR P BATIEE - KEAE T
ERVIBEEIE - A T -HERPAPFERAARTERE e
EAERENL  EHREFERFRVAET  HHLERESEIERE T
B > #% % % % % 3 (Demand Side Management, DSM) » DSM T 3% fic. &
TEHBENREEBRPAPMARETHBAPRNED -

15 PIM 735 » 735 % $1% ¢4 CSP(Curtailment Service Providers) &
AUECEERAPL  LHEZANAP ZTEH > FIHEER P SH—
W 1% %) PIM 32t - SAE P o B39 CSP ¥4 W% » #4F CSP ¥

TEREAMMER CSP ARAEZAHA P HZEZEH SERTRP -
LT =48 % PIM T 355 P 5 4 & % 09 & o
l. A R%EELimited): £ 2K FEH AT PIMI 4R P #ATE

BAREHE  REERHPATIOR -

2. 3k F %% & (Extended Summer) : £ 6B A NGEF A S AZE 10

APAT R PR ¥ -

3. FE%F=(Annual): £ —FNPATRRRE L EHFRAFEF

WO6RAERFESA -



(22PIM T35 E 8 & Mfahd

Limited Extended Summer Annual

s X - June-Oct. 2015 = =
Capability period June 2015-Sept. 2015 £ June 2015 to May 2016
& May 2016

May-Oct.:
Hours of the day 12:00 2:00 $0:00 S0:00 10 a.m.-10 p.m.
. ) .m. -8:00 p.m. 00 a.m. -10:00 p.m. ;
required to respond P P : P Nov.-April:
6a.m-2 p.m.
Maximum duration
8 3 6 hours 10 hours 10 hours
of interruption
Dispatch frequency <= 10 times Unlimited Unlimited

Must be able to reduce load within 30 minutes of notification

Dispatch notification

(60 min. or 120 min. on exception basis)

A ISO T35 » & 4 F 42 F % & (Annual Demand Response
Resources)& A R B EER » RAEMR A KEHFERL 2B G THAT
%E £02016 & 11 A FH 45 PIM ¥4 5 E % & (Annual Demand Response)
RETER, e AE2EFEEEANGABATEE > TEMBREMR
T BRBATPE A HATEES 10/ kL - 6~10 A RfaF 5 A
PATE RIS E & 10:00~22:00 - 11 A~FafF 4 A APATHRLE A
6:00~21:00° 3£ =T 7+ 10 A £ fa 4 4 A @ PIM A w3 h At ¥ 3%

4 2014 F 2007 0 42 PIM B ¥ 5 A& B (NE-ISO) ey = F R EA B E T
3% (Three-year Forward Capacity Markets) ¥ » ¥4 % 8 R JE £ 20 5 F 224
THherz THRAREENHRATE  FHRABUREELETH
etk z #m - R A %] 2013 ~ 2014 £ 4K » Jb 22 4E3bB% (Polar
Vortex ) %% > 5B 4TH AR 246% > R AR EBE R 248 B 53
FERBHATHRAAR » £BEARTHR 24 | REREFTXTHHA
B 224 20145 1 A7 BRABEBRAREIA > 8 & RAR
PIAAREE E24AFBRIPTFTEREEN - §FE PIM



%374 9300MW 2 &4 %5 & > 2B +1BR A Rl & 124
2,000MW % & » ZmERI& PIM $AXLEHM B EEHTEER
JERBEE -

Megawatt
160.000

) 138,733 ShB%
130
120,000

106,182

100,801

1 2 3 456 7 8 910M12131415 1617 1819 2021 222324
Hour Ending

B 2-22014 4 1 B 7 B 2 #&:B% %% PIM & #5#

25%
PJM saw 22%
; forced outage rate
i on Jan.7, 2014,

Percent of Total PJM Capacity
wi

~7% Historical
e telss iR Average Winter |
Outage Rate

Jan.5 Jan.9 Jan. 13

0% o I L. W W — L S S
Jan.1 Jan. 17 Jan. 21 Jan. 25 Jan. 29

2-32014 F 1 A2 #aB R EPIM AU ERE LI

Megawatt PJM
3,500 |
3,000 | 3:00 p.m

1/7/2014

2-42014 %1 A 78 PIM & E34THN



EEBEREME > BH 2016 F 11 A ¥ - PIM B #4578 1SO £ 47
BRTHSAZFRPBZETHNFE TR RAFEE THRABEE
22 - PIM T35 H A 2014 5 1 A 0948 %P E > 4K 22% 05 E#ka
BIEEENASKTER > dE 2-3 Air c FERC X E2TRMETRET
REF)ZAEREGEL LR REBFHEAE R AHFPIMHEET 5
MBI EHAL > 2 EATRZT A - PIM #8474 & 2018 4 ~ 2019
FHE AHBEANL AR -EREFHFEEEZ > RABBTEHETE

BANWZETHRPMEEREZIFTEEA —AHLARPDAZELSY
AR AF H A8 ¥T H Pk (Capacity Performance) » 7% —#& % # A % & (Base
Capacity) * 4t EZHHIITHEEE S -

% 23PIM T35 EERE

el
e
L
8
*

Base Capacity Capacity Performance

Base capacity DR is essentially
Extended Summer DR and is only
available for delivery years
2018/2019 and 2015/2020

Effective Effective 2018/2019 Delivery Year

Any day during June to September

Any day during the delive ar**
of the delivery year Y CERR I SN SRR R

Availability
Maximum number

z ! Unlimited Unlimited
of interruptions

June-Oct. 2018 and May 2019: 10
a.m.-10 p.m.

Hours of day

: 10:00 a.m. to 10:00 p.m.
required to a.m:5o P Nov. 2018-April 2019: 6 a.m. -9
response

p.m.
Maxi durati
aximum duration oL - No limit

of interruption




22 RERARRIFEZILAAKETR

BHF 2016 ik ERHTERETERZIANRAGEME > C
#2002 569 0.3%E 2] 69% FRCAHF LI RERERARAALB A A
TR (1 10%2)] 60%Z B3E F)Prig m 2 EHPE - MBI HRTE
BAKER - RE RITABRBERACTRARERT AR T
BRER ML BEBAT FRIFFREL » FRZGHE R KM
Bldo - BB RF] - BT BT R RERT I BABAER T E AR
HEBRARBR B ERMATHGER > o EEREE LR
WRBRB G RATHEEFM MBI FAEP SR AAKMRIF AR
SHEF R R TE A BLEERREF TN ALK Y BT -

BN EEERGRALERE SEMHE - RELK - EM -
Gt 2 EREREZIGN i TEASBALARREAKL B
FBRE AR 2-4 KA o

& 2-4 BARRRENE - BRAFAER

BN X , . s
I HEEZ2%ZHB R R E TR
EHLZENAHLRANA ZHER
TR AR BRI |BREE /}?'ﬁ)’(%@?%‘%'ﬁxb( Lo B
FEHM B BnTmbeR | ARR ! EHRETHEFT
%% F%%&‘??E'% S EFERMNE R
B E o
WHEBERRBAFADNLE
e THEBAETEE | HRECH  RIOBEEEEMH -
ﬁ%%&‘%%%’é%?ﬁzﬁd AR TIRMMER 2T HKABA
ehEm TTHE ) XEEEAR
%% & 2 R ) 2 | 429 ERCOT =& — 1B R4 a9 4]+ -
AR cd BERALE %@é BHEIEFERILBARRK S
ABBARBABE|&E I FRNCH 185GW AR

10



7

,%

beu

Z A

3600 A EEERMERGEIRT
NB BT e

JE1% 4 %
4845

ERBEFERR
e LB
% Gtk R )

T A A8 MR TRAF 69537 0 R
JE B 2 RE TR BAT R BT 89 8 I A
B 48 2 % & - B ) 3R> ERCOT %
GITRABBI A% HNERES
B9% %4 % KX » Bt ERCOT 3T &
MEREERLR S KR E
MERE > EZAABEEEE RO
BrR A A AEBRE

g B %
1 K

A E B R TR
LR BRKEG

TR E A B ERAEA EEMN
1% BAARREE KA LA
—BERRREENEEKATET
%o B EURFELEEEK
AEEEWR o FRBAREKR
R E o MRRAR e N TR S
RALENE % AR B IRAR -

B 2-5 % NREL(National Renewable Laboratory)42 f# B J& & 4 45
RAOtEARMARAT ERERA BT A %
MET - TE - -HEERrog EYRAKETORES X BHLE
BT EERANAAEREZ A HEREM - 54
AT R FHBACEEFXELHT > ETLART
FEoAERTAR AN E N A S R AR E iR

Mg fo g AR

Z R BEAETEESBRRT R -

11

HER T - AR

hE SR Bk



%

Invaluntary Load

Shedding ‘—|—'

Transmission
Expansian

Residential
Demand Response CT and CCGT

Gas Ramping

Strategic
RE Curtailment*

Cost

Expanded Balancing
FootprintJoint
System Operation®

Industrial &
Commercial Demand

Response

J— Option costs are system-dependent

and evolving over time

Sub-hourly

Scheduling and
Dispatch

RE Ferecasting
Grid Codes

—l

SYSTEM

FLEXIBLE

GENERATION NETWORKS STORAGE

-
o

Type of Intervention

B 2-5 B &AL R EARAT ERRA
B AR ERRAERNE RABRM  EEBHATERN AR E KR
BIE > ERRBRMTIR T RBAISFHEZ R ATRREEE ~ B
HBEA ETRERETERD GG ARBZH AN K& #a

EXEH 44 mEZEAI KRG IR -

FERC - NERC & ISO &4t#1a /1 ~ KIGAe4 & 2 3% 6 ] < 48 B
FRA RHEEHNALE L - BAICH EHEARBETAMRERE
A&(Low-Voltage ride through) % K » BPff N B X BMK R KGR K E >
HEEBFERER - RFEF > MITRFETEEEZESN  EE2H
THERBREAANF > A XFETAWAEF - MM ISO Al & RN A
B K REEE TR R EA % % X (Smart Inverter) ; H A6 B FHAR

HE@BM R ¥ F AT A 61§ 2 F K FERC &3 % ISO



CEMRETH REEREAMEREAT S HEE) ZAHBH
THE AR BENEEH

¥ 49 4 @ E /1 % 32 B (Bonneville Power Administration, BRA) & # £ B
Bt E - BRA AR FEHA A EZRR T EFRESRAERN
ToRM T RAFH)F  BRAZEE S E &R A4 E 10 £ M & 250MW
kA 4782MW > B X392 A A% 4 Columbia River Gorge » i #]
A Bf #: 2 B #F Columbia River K 1 Tz & B EHRBFEEN - §
BERANENETREAMPDGER S R L DEFNEREZE £
% E# 1,000MW 235 %) > BRA #|F KN 55 REHF 2 Rt E T4
ARTIHURFEZEERA AN XEBEEIRERAREKBEANFEZ
RARR AR EE AULRAATERHIBERCABRENR S - &
W R AN B TR 55 APPARL %R BT BB ETE L
EREEXRATHCARER wETHBEAERLGHE RAET
MBI BB ERBHMERSBRERRGEF 28R LT
#E 2 (Must-Run)# e > £ TG EREIRAER  EATEBERTHH
ARERBF c BRA FEERANEERFHMEFT TR RESZHE
BHEFEYG  SAMESLRSIET "HEBREEWR > RIS
EEERALKBTBHE K P BB AFARELBERER 2
BER 2K THEBARE R aKEE T SRR EROEF
F—EERREAEAB A LEA R G BRABRG T HBFEH UK.

2.3 CAISO £#)# 3
(—) CAISO # 4 fE R38BT

13



e E /38 B &« (California Independent System Operator, CAISO)
Zaw 1998 F 0 AL ERAMBE L A SHAE B/ E R T a8
(ISO/RTO)H & 2 — > ju M #7> F 4 AE R4 R B 4237 &£ £ 2030 F 85 >
RERGRER - B EELETRYKGREREE L LAE 50% Wi
ARG BN B RRIETT EAGEESTSESEERENE —
FAL 2020 F RN AKGREE -FER
B AR R A KRR 0 2 @B E R

¥
J& -~ BE £ % (DER)Z

Installed renewable resources (as of 01/04/2018)

solar Megawatts
A 29°‘j Solar 11,172

F 4 / wini
( / ) =2 Wind 6,269

\
Renewables ~ Small hydro 1,245
breakdown 8% m Geothermal 1,799
geothermal A
]_ 4~ Biofuels 997
‘ Storage battery 136*
smo!l hydro

0.6% 5% TOTAL 21,618

storage

betery bickuels

2.6 CAISO AARER KBS ERIN

CAISO #| A #& & A& “F- #5771 35 (Energy Imbalance Market, EIM) 2k &
AR GEBRBERRZIEEGRNE  BAARRRELZRAETHARX
BHARRZGEHHRAE LK » #IA TFRAC-MOO , #. 7 (Flexible
Resource Adequacy Capacity Minimum Offer Obligation)% K&t & & ¥
EREGBEREEEAR -

AR LR E@NTFRERE  BFZAA - ETRA KRG
BEERAEHBIMETHEBMR  REREREZERR - NBERK
ERGREEH S0%EE L)  BEMEEFRERELHE &
AL TR A AR X BHEEEETIR 12 CAISO AR R

14



BHETERUGHF 2482 AUBALTHHECEZEALF

3 o o

(=) CAISO # & #.8h 4
B HERRORK  AESATIE 4HNTRFEN RS
B R ERTESZERRPHH 4 A RE R 04 % - CAISO &
A RBARREL  FEAEEE 2002~2020 F£5F & B L GG

KAERBETE) > B &b XFE78T et 4(Duck Curve) °
Typical Spring Day

28,000

26,000

24,000 |

22000 ¢
2 20,000 ¢t V =
Y Actual 3-hour ramp
& 18,000 | 2013 [octual] - 10,892 MW on
g February 1, 2016

) ! 2014 ramp nee

6,000 <—%0T% P

\N?b_]?_ﬁ/ ~1 3,000 MW
14,000 | P in three hours
2019—
12,000 ¢} ¢
over generation / H0® %
10,000 risk ' -
-
' ¢ Net Load 11,663 MW
2 e | m | dom | Ba O e~ e :‘m&/
Hour

2-7 CAISO i# & #. 8 4
KATEBAMT LARRMBE—-ROGTHE > HFE 400 B4 & &R
WRA(BTFER)  BAARSHKEEnEERLERE N E R
{24 7:00 BA % > KF7REE BB #3% ho » MARB ki E - A K BT
B HPF 1200 1% 0 RIFREBFEERKR K REWERAYKGREE
EHELERAORFREER (BFHTF) BB TF 400 ZKETF L
B KRR Bk D B A T ik w £ A E > CAISO & #
BHRAZHETERAEAN —ER R L& 7~8 BFR % & & (T858)

15



WREBG > XEFRAEEEK - B B E AR - hiFE
BERGBRARE X KGRRAEN v~ FIEH L E kA% > XART
44 5:00~8:00 = ]NBF Py M F R 2 B IR AE JE & $.3% e 13,000MW e
BE2016F 11 A MBHEBFREERE R LAERELNE
miEE BALBTFHSERKEmMBER i FaRFRKa R
(TBFREFILLTER PR REZ ARG A RIMAFFLLARAHESR
F 5 0 42 2015 4 8% CAISO &4 10,091MW = #rik R B4 E & RARF
b =N BE P 2 8 BT S 2019 4k & BT EE 14,000MW
(=) BEEERR
PPofif SR AR HE P s ERBTRART
KeFo Al RBEREXRL > AT Ty ARAEEN
1. A CAISO FAF L L MR I REAREHLHZIETE
B % & 5P 48 (Long Start Resource) % R 5 % » 1 4% 4m B & 05
Mk £aRGAEAN > ReBEHERBREESEES -
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4, BRE&EEEFEHFEH  CAISO #3# 2016 FF 4 RaHHmALA=Z
HIRAEKBE > AMIKE AT FRAC-MOO £ » FbZ R & E

B RBBE REEE -

Monthly 3-Hour Upward Ramps
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2017 11342 12485 11253 0873 10878 B SS6 B.378 8768 11575 11800 912381 14004
= 2018 12282 13313 12352 11111 11803 10030 936 G617 12660 12854 13376 14567
= 2010 13,585 14543 13574 12672 12831 11350 106816 10882 13881 141989 14553 15485
= 2020 15430 15984 15080 14572 13850 137181 12307 12821 16061 16,160 16203 16817

2-8CAISO3 /\Efi# & R EFERF R KAMY
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2. FNESEBERD N 45 0o
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CAISO it éa RAMEEER G B BRI ALEREEEZ AR

2017 EFC for FRP in CAISO: Unit Type

m Storage

8,240

24% m DR &0ther

m Solar

Source: ICF
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2.4 ERCOT £ #]4£ 3¢
(—) #8M B4 R BRI
ERCOT(Electric Reliability Council of Texas)% £ B % —18E /1 3
BP s BRI 1999 & &0 E A 35 0 24+ F ERCOT
WEEE EFENARTE HREN G - RERBETHREE
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£ 2016 £ & > ERCOT &% % B /1 % E 428 17,600MW - 2
AFERBRGERELES EE 560MW > &8 2-11 - B 2-12 T4
PR REZRARABCHER  AGRELEXZEHRLT S 21

Western

Interconnection
Includes E! Paso and 4
Far West Texas P

220 MW with SPP P Eastern
- Interconnection
600 MW with SPP N Includes portions of East Texas

and the Panhandle regian

ERCOT

A N G Interconnection

at Eagle Pass

100 MW with CFE
at Laredo 300 MW with CFE at McAllen

2-10 &M 4 4 B B3R

SRR EAAREHRE YK -

35,000 MW

ERCOT Wind Additions by Year (as of April 1, 2017)

B Cumulative MW Installed B |A Signed-Financial Security Posted ® |A Signed-No Financial Security

30,000 MW

25,000 MW

25247 28.528 28586

= Texas is #1 state in the U.S. in wind capacity.

= Ifthe ERCOT Region were a separate country,
we'd be #6 in the world in wind generation
capacity (as of end of 2015).
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ERCDT Solar Additions by Year (dq 0[ Ap I 1 20’17)
athv e MYY I nstalled mlA Saned-Financial S =d A Signed-Ma Financial Security
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% 4,48 %) % A& (Ride-Through)4c /7 : 2008 A H T

WinD RESOURCE RESPONSE TO Low WinD REsOURCE RESPONSE TO HIGH
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(Z) B AR E TR A
A AELSBERBRRARBT X RETHAERRETEA -
ERCOT 7 2015 4 B 463047 K & K g 3 B R & £ MR A 4
TR G EHRME KRR 168 N oF(7 B)ZZHEARAFEE » LT
] % % 4% & STWPF(Short Term Wind Power Forecast) » - 78 45 % %
AUERASHEMEN  ARRR-BEEERLEHANELEERETE
B FAREER - STWPF E 0 3l &6 =M A X F !
1. RARF(Resource Asset Registration Form) @ & & B & KA B4 > B
BE-FEFF -
2. EMS(Energy Management System) * 48 &K 8 ~ AL EEZ AR F
aacIpE a0
3. Outage Scheduler : EFAER I 2 HEE - HMpBERaH -
TRABEELEIF T EH > ERCOT R A EH /RT3
£ 48 ~ %% STWPF 8] 4 £ -

DAY AHEAD WIND FORECAST PERFORMANCE

14.0% R )
MAPE = MEAN ABSOLUTE %ERROR
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B ://\,1 \:.Aﬁ;/(-”:' A\\ ' ' 72015
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HOUR AHEAD WIND FORECAST PERFORMANCE

MAPE = MEAN ABSOLUTE %ERROR
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/\ 2015
o ! 2014
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2-16 /) B AT B ) 45 78 A MAPE %3t

(79) 45 B) AR TS

Pp 85 3E 38 Br ERCOT 4 5 442 147 — &k SCED(Security-Constrained

Economic Dispatch) » 757 B A7 7 37 #% B 48 B # B0 AR5 > DA B A 4 A

BRAEZHER G BAKRE

1. 38 % = 4Bk F(Regulation Services) : EMS & 4 #0484 %98 R 4%
B R TR BEIEFRIREREE  ZHA2R0ERSE
HAELTHEE > MBUERERLY > 53w 1,000MW RAZEEEE

BEEMMBERASE  EhE 2-17 2 43 %35 0 £ CPS1 %

SEH 176.31% > B £ 2015 4 > M E AR T L& BRI -
HRITHEA R ERMABN ERBEEEZN - FIFT & 531
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ERCOT CP$S1

- - - - % <z % LTLRY % -
AR LR R R AL R AR AR A LA AL AL AL A AR EA AL AL AL EAAR A

> %

2 %

mmm Monthly Average 12 Month Rolling Average

CPS1 12 Month Rolling Average = |176.31%
(‘Perfect’ score is 200%)

2-17 ERCOT CPS1 5 % 43t
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3-hour-ahead Load Forecast Error v.s. Wind Forecast Error
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