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*3 FEE2019FH N EEHERERIEIHDRMW)

St oA ) S bl ’ _
FE EES T3 A5
East North Central 795.4 1,229.4 3,338 5,362.8
East South Central 353.2 182.4 3,807.5 4,343.1
Middle Atlantic 225.6 443.5 794.5 1,463.6
Mountain 857.8 442.1 668.1 1968
New England 78 83.1 18.2 179.3
Pacific 453.3 306.8 1,043.1 1,803.2
South Atlantic 3475 2504 2,127.9 8,106.8
West North Central 2,183.4 1,053.9 2,316.7 5,554.1
West South Central 445.3 661.7 1,131.7 2,238.7
et 8,866.9 6,906.9 15,245.7 31,019.5

LRIFJE © FERC (2021) » ATAZe 4% -

%4 ZERJISO/RTO 2019-20204 88 J4it 3¢ i35 DR EL{F

ISO/RTO 2019 2020
DR (MW) RIEALEE DR (MW) RIEALEE

CAISO 3200 0.072 3,290 0.07
ERCOT 3,551.8 0.048 3,939 0.051
ISO-NE 454.8 0.019 476.2 0.019
MISO 13,375 0.111 13,024 0.111
NYISO 1,404 0.046 1,274.1 0.042
PIM 10,185 0.069 8,915 0.06
SPP 0.3 0 34.2 0.001
4T 32,170.9 0.06 30,787.5 0.066

LR © FERC (2021a) » ASHSE s o
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= Smart, connected
electric vehicle
chargers

» Residential
storage

= Commercial
storage

Residential solar

» Commercial solar
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DERFE&EF 2L » HISAEMETIGLHIE

4% - Gundlach and Webb (2018)EE %3P0 5 5
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(1) FHF4EHE LK (24/7 Settlement Requirement)
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o MER AN " DEREETE
(DER Aggregation) ;| 2Bt 3 1TI5HIEEA -
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1. FERC 841E4 % HEA -
12/3 2. CAISOEE ST IFAERY »
3. PIMZEE S Ry A AR -
2020 7 EEIEFS_EITEBT4ERFFERC 8411 TR AR ©
8/26 NYISOEJE S FARY -
3/1 ISO-NEZEE AR ER TN ERY
2021 3/4 MISOHE H 58 — e A 35 422025/3/1 o
5/17 FERCHELEMISOES —KIEHH » 4EFF2022/6/65E38 o
2022 6/6 MISOBIE AR -
2024 3/31 PIMZEAE 4= th B A BB & IR BE(State of Charge)ZE %Y -
2026 1/1 ISO-NEZEE AR H RIS AER -

ERIZE - State Energy and Environmental Impact Center (2021) » KifFE&EL -

76 CAISO 20165 /B e IR & G T2

e %
bERjzs | DEREA ) : (EMEH—5 % EDERUE Y 2R - R 24T R T %
St E
I. ##BRDREPDRZ:E DRV
2. AT =T 51 (Retail Net Metering Program) > & J5
o pEr > BRI RN

() BE—&EFEEEE I MWL
(2) 71120.5 MW~1 MW EEE(E Boftt 2 miss . T 2Bl s i (Participating
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wE - BERS

FIEERE R ERD F0.5 MW § BN ER v B & 2 B AR -

. %5 ZOR 47 B 2 8 (A B pricing nodes) - {EL0VEE B—F B 0K
&8 (sub-load aggregation point) ™

HERH ) o mmnmas s LR A0 MW
3. H—EEENEAYERE LR
AR A E] 1. e 88 2t 35 2 BEHUE: % (wholesale distribution access tariff, WDAT) :
o DAL FERC L8 HERH » 87 M AL 347855 2 DER » 40 : DER¥ & ) £ HN5E
(utility distribution AR -
=
“WW%QPQZ 2. B2 B (Electric Rule 21 tariff) © S/ FISE 2 B E1(CPUC) B
: EHERE > RN F £ BAINEMETES > DER -
5 {EDER R R A SO A R A5 N BE DS RE L% » B
HEZRH TR @S EHIE FERE(Local regulatory authority, LRA) » G4 EUR ;5 5 4,

5 FE R 2 AR - HIZ5 CAISOSTE Z Atk -

&g ¢ Distributed Energy Resource Participation in Wholesale Markets: Lessons from the California
ISO (Gundlach and Webb, 2018).

"National Association of Regulatory Utility Commissioners.
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N TR RIS N T E TSI EREE DU
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B R AT R IERE FPHYWDAT -

(4) B BT EN S 0 F)

DERGT#E EDERE 5 T & DL KAt
1% 5[RECAISO ~ INAHEEEZEF
@r(California Public Utilities Commission,
CPUC)EE Bifir ~ EHERERTE - Bl Ry T8
HEFIEELEPTRR » bR ? HRE
HRA RS Ry fr] 7 17 EURE P U RE 51 BE 1y BiLASEAE
kg HEEREHIEBEE ? MEZACAISOHL
CPUCELA&BtG G T R I ia thak i - (EEE

() R bt
(1) 1&szs
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@
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s IEA - &2 A TRk -
(2) BRI E B F

HADERE » Bk T A #BDERGHES
Bt 3 - JRA A2 BN E E 50
FeT & 7% (Net Energy Metering, NEM) ~
CIASO{t % 1 &5 1 A EL 35 8 S JE (Proxy
Demand Response, PDR)E 1] 525 25 & 7 J&
(Reliability Demand Response, RDR) 5 Z& » £y
T #EEDR [ E A (f(double payment) ; >
B MR AN - R R ARt
H#EEBi R 1% - NEM ~ PDR ~ RDR A%
P ZH s it MEDERE ST 218 -
FEN AR - K DERE G A HH
LL%7EDERT; 2 Bild it # s -

Hi B » iR DERE &R 2 IIDER
RENEZBEREAS » REEEZERNNEM
RDR ~ PDRJTE Bt #5185 » i K DERME %
AR I % TG HR BLIEA Y A B A %5 i
Bl - (mPRDERAY 2 [E A DhAE Bl # Bk 4 (H
1B » REEWTT/TRGH -

32MMMENHERBRIEEMLURIRE
FERC2222258%&
CAISO 5% —{##IZDERA (DER
aggregation)E X AYISO » PRy H R A Y FREK
CAFFEFERC222248 K BN ZEK > [RIEE £y
ANETISOF F 2202147 H 19HIE R B IES
(CAISO, 2021a) » 7£J54-HIDERAFZIEAILL T
ABUEERE - (1) NDERAKIEHES00 kKW
K100 kW ~ Q)FEHE/NEIA R SE AN E] R
Hi(opt-out) DERAARTS ~ (3){EIECAISO¥IDER
ZEFRBUMEZEGZER - DEALERE
T ENEZ EDERAE ~ (5)E/FDERAR
GREEFECAISOMSGRIL AR - fERuHA
e BHI T EE RS T EE ) i - WK
FCEE A BT BT B A R A TR
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(6)Z>KDERATEMIF: ~ #& = fE i f 2 DER
R A R LI - FRAEAICAISO -
CAISOEIFERCAE %S {2 0] # i 1%
(FERC, 2021b ; CAISO, 2021b) » H{&F2022
46 17 H FERCH252 CAISOHY 34 & S {4:(FERC,
2022a) - R CAISOT AL EEE 22225k a S Y
RECTER - AHZRIE60 R A 228 HE— 2 Ak
V5 22225k an S HYETE M - (EXUCHDERAE
A BEEHHERARYDREA T & ~ SHEZER M
BASCHE > PIANECE A HEENEERFS &
BRA0R
(—) /NN FHERSE N B R R AL A (opt-in)
CATSORYFE RS/ NN PSR SE B 1
AHFEBHETIEEIRDRIENE - BIMVE—
THPRFK - CAISO fuatith )7 55 B HfE (Local
Regulatory Authority, LRA)Z% |- 5ij— A B 4F
FEAE40{EZ HIDERFE (L (DER provider)2:
Bt S TS - SRR FHEESE nT DA A e
— R R CAISOFE I R i AH B B U= &
B ¥ (relevant electric retail regulatory
authority, RERRA) 2% |- 2B 835 » 28
2222 SRan< )44 % RERRA $2{t —fE %]
AR E S fE 2 B[R] - FERCHHHEFELEIE Bt
IR Y (opt-out)(#: RERRA FES92E (| Fiia
DER #%3f DERA £:8i RTO/ISO A% -
(Z) BBDERTE & 2 BIRTO/SIOTIGHT &
(a) 2B
CAISOH B S IR S - £2 o
AT (D BEAIDERAREE ~ (2)r
(Y SEDERARER » HEHCAISOE LB ARE
DRE& JF([F'E DRI &) N AE NI ADERZE &
r o N RCAISORY BN FEDRE S HZ
ArrEtE - (BRI DIBEIEEDER R &

PR E R o FERCEL B It —REGER 5
2022854 > [ B CAISOFH A YRDRAIPDR
FFEEETI9/7455% a5 < » HIER ERTFE5E
22225% 64
(b) FLfffeEsH

TSR | > CAISOREZ B iy
DERZHIDERA - & f{fi 17 (technology-
neutral)fYDEREF » # L HEEDERAK
R nFFREREA - AFMEREAE—ER

RE o SEMETY > et asE22225
SHE -
(c) E¥EETE (double counting)

FERC 7. #RTO/ISOR HII7E % T 4517
B5 - NEE[FIF 5 i 2 BIDERE & g HoAM
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HAHEAY AR - RICAISOH: ;4L (EDERA
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ik = AT M (visibility) [ A HLISOFRE - ik
e ELE BN ER EmwE AT o FE
H— B EAH S T Bl E R E - fEL
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Operator, DMO) : FCEE 4RV TTEHREE - 7l
LS TS EVER © DSO © $1H3BIEA B 4945
MR TR HEE - BE S HREON (F 22 4 4% (R Ay AH A
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¥y o FE BmAEZERE(Grid Architecture) » FEEVE

FEHIDSOE L (DSO model)f PA N PUFE(F
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(—) FE 28 240 9815 0.0 \(Total Transmission
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Total TSOfE (2 FIE11)2EBEN
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®7 DSOfFEELE:
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&S © Evaluating Alternative Distribution System Operator Models for California (Gridworks, 2022).
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ZERTO/ISOMyEF =, ~ FAJ(open-access)Hi
5% » #E R AL 3 TG AIEC BB 5 2
&k o H— B DSORYELE IS5 IS0 »
FHISOTE i /=1 R B 4 it e 2 R A B BB 4
& » BIDERE##AHEEH - Total TSOREZRE
(K B2 88 )/ F] (Investor-owned utility,
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7 10 B i 755 DA R #2755 T 5%
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Customer
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EHUR - BARE L TDERMA B 24582 H
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MFEREHE - GFENVHBAMNZEMGA - &2
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Qa3 2017 -

apacity
a1 2017 - Eligibility &
Aggregation Obligation
Concepts Concepts

Q2 2017 -
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4. NYISORFEFERC 22222
E&

4.1 DERSERIVE DL EMIB L

REl

NYISOFE201741 H 2 HDER £ Ei 41 4 &R
Tt 5 2 B EEE(NYISO, 2017) - ke
NYISO Ryf SagatfHER i 528 i DER Bl A
4 ~ DUR A A ZE R DER il A BE 4 AH R AR & -
DUERRAL(EEZHEY © (1) DERZHIGER ~ #HB)
B R EETS ~ (2) [FEHETNHIRE TR SR
Jf&(Reforming the Energy Vision, REV) ~ (3) 5&
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AlE 13F7 @

Measurement
& Verification
Concepts — a32017-
NYISO Pilot
a1 2017 - Market
NYISO Pilot Design
Concepts Complete
Q22017
DER
Meter Data
Roadma ——
a12017 Continues
Q22017 -
Meter Data
Policy Study
Begin
Q32017 -
Granular
Pricing
Q12017 Concepts

Q22017

2018 -
Market 2020 -
De "Cl' Software
Complete Development
() @ ® Dispatchable DER
042017 - 2019 - 2021 -
Dual Software Implement
Participation Requirements Dispatchable
Concepts. DER Rules
o ® @ Pilot Program
04 2017 -
Begin NYISO
Pilot Program
2018 -
Market
Design
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@ ® & Meter Policies
04 2017 - 2019 - Deploy
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Pricing
Market
Design
Complete
® @ @ Granular Pricing
Q42017 - 2019~
Granular Granulasr
Pricing Pricing
Concept Implementati
Complete on

13 NYISO DERPEKEE[E(NYISO, 2017)
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NYISOE# AfEDER ] £ &
(D) &R EER - (2) REEEERER - Q) A
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4.2 $B¥VE DB RE B
FERczzzzquE:P'fEAI
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[EE > NYISOW 52 B fr & KER9TFERC 22227
WE > E20214F7 19 R " HiBEE
KR @i EE R, " BBOEER AR 2 B
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(—) /NI RS (small utility) S ETBEFEIA
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Adjustment and Influence of ISO/RTO in Response to
FERC Order No.2222

Jyh-Yih Hsu'  Chih-Hsiang Tsai®

ABSTRACT

FERC Order No. 2222 eliminated the barriers for distributed energy resources to participate in the
wholesale electricity market. The California and New York independent system operators took the lead
in obtaining FERC’s conditional approval in June 2022, and they will be implemented after amendments.
This study analyzed CAISO and NYISO’s amendments of DER participation in the wholesale electricity
market after the release of FERC No0.2222. CAISO and NYISO had DER participation models before
the promulgation of FERC No.2222, and most of them meet the requirements. In addition to revising the
definition of DER to be consistent with FERC 2222, and adding DER aggregators as one of the market
participants, the main revisions are adjusting the scale of the DER aggregation, clarifying how to avoid
double counting, establishing coordination mechanism for stakeholders, defining the timing and objects for
data sharing, etc. Since DERs need to participate in the wholesale electricity market from the distribution
network, the role of the DU (Distributed Utility)/DSO (Distribution System Operators)/UDC (Utility
Distribution Company) becomes more significant. As the penetration rate of DER increases, Taiwan's
electric industry should develop towards the direction of power system planning centered on distributed
renewable energy maximization and DU/DSO/UDC.

Keywords: Distributed Energy Resource, FERC Order No.2222, Electricity Wholesale Market, Distribution
System Operator, Utility Distribution Company.
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