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MW B+ EiE s f#E2 B EC e
MAERKFLERRKEHFE > HREFRK LT
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& - A BRI R S T E A TR S E S
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4. REEFREBEEREZER

4.1 RBRERILEE NS EEHER
4.1.1 JtEFERCEERIE

Ty V8 AL BRGNP M R ERS R E 0
TEA IS T E S RSB B RERETE Ay BB
NEGZ BREREEER > Hpg A8 2 (F
Ry o BALER AR E 2 5 & (Federal Energy
Regulatory Commission, FERC)}/220184EAH A1
FERC Order 841 > [il#h T fRE A LA S BLEEAE
THGHRAR] - AR E 2 S{E =5 » FERCEHE
2 BT B UICAISO EMISO (it pE i B S 8 1
& FHLIGW -

FEFERC Order 841025 7 Fif » b3 ¥ %~
ISOHEH {#AE 2 BLEE RE T35 & H /A MHRH AR &G -
BEAEESEEER - MFERCHY &SI EERE S Bl
852 FEIREMER — 0 oy il Rt ¥t as ST 14
ZHRETTE - DU EERE BT FRIRAY T 5 [l AR
il o REEFERC Order 841 5 £ fEFRDL_F I THE
B o (EfERE T B ) AR P ERERE &S
HE S - HEZEAMHBEARELT ¢ (1) ZKISO
TR EEN M - BTS2 B (2)
ORI GERERE B RT3 - W AT R 155
GERERZ EIR (3) BRI AR S
b (4) e 2N 2 R/ NS B RE0.1
MW (FERC, 2018) -

o #FISORHRFERC 7 B S H4 HBE
A - FILICAISO MISOF i/ N2 B4
E57HIE0.5 MW ~ 1 MW#Z0.1 MW ; ISONE
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RHEERE LA ER BN AT A AT HE
AL P 1B AR AH 2 B FE (CATSO, 2019a
MISO, 2021b ; ISONE, 2021) ° [[[j{f s te e BizE
BE TGV E A # 2 /b » FERCHLRRES 3 TS
HI > i B 8 M R B 4A1S0 > a8 &SOC (State
of charge, SOC) & K i BB K -

PH¥RIE > EHEEREEESTER
SOC - Rl AT fsf (A I L B 2 #1814 ST P A
B E g o 5 B TSO%E th =X H i | by
B ARG R EL 2w KRR E - HiN &
F o AISOst B AR IR HL B AR S E A I (K A i
58 7 PR - R I T AR 1 4 A T 355 Y 0 S
TEER T o (FISO R L IHR R ETT R A
b B FEEERKE BiRFS 8 e
HEAF Y o [t TIRMEIRR T BLERE 2 SOCE A
BH > TR B GERE B PRRE 58 - DAR S B
T3 5 L BT REAS

4.1.2 NOMNCAISORIKIRILEBHEZ
iz R R

MEZ%H 2 BHENEIHE > N
CAISOZ ERE i 47 By H A5 K BI85 -
KETTR AT AT e TR H 4995% > B Ak
BT 5 > AR HE R (EN B AR
Fa A H BT S E - CAISOBRE 2 H
HITH 28 5 BRI I ] Ry B/ NHs; 1 BB T 3551
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HE—2 7y Ry 1577 881135 K 5 73 $8 35 (CAISO,
2019b) -

EAE R CAISO R LLFE S5 B & JFNGR (Non-
generation resource, NGR) > 543 S HiFE fE
% SHIHRFITSE » A0 EEEE /0605y
o AR RIS AR o AR R 300y
7 -

PRI > BB E R T Z e st &
I R e 2 7 A2 e I P B 2 % B ] i 1 B 2
ik o WE10FTR @ & H 2 50 &
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Contribution and Development of Energy Storage System
in a Low-carbon Power Grid

Gwo-Bin Wu'"  Chin-Chung Wu*>  Hao-Ting Tsai'
Chun-Yu Chen’  Pei-Fang Liang’

ABSTRACT

This study focuses on the energy storage system (ESS) providing three types of grid services, ancillary
service, energy dispatch and joint dispatch service, in the scene of a low-carbon power system. The
objective is to obtain the technical improvement of ESS’s deployment to reinforce the grid operation with
high renewable energy penetration, which hence facilitates the power network to move toward net-zero
emission.

An overview of seven advanced international independent system operators (ISOs) is first conducted
for outlining the current development and future plan of renewable energy, ESS installation and net-zero
target around the globe. The aforementioned grid services are then individually discussed in detailed. Each
case is carried out by the review of the ESS deployment of international ISOs’ practice and that of Taiwan's
current status. The effectiveness and the feasibility of each service in Taiwan are further analyzed through a
data simulation model, and from the aspects of local power trading regulations, respectively. The outcome
of this study is expected to add perspectives to the decarbonization of the power grid in Taiwan.

Keywords: Energy storage system, low-carbon power system, grid service.
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