@ hHLRER

201943 A Electric Power Engineering Technology H38E FE2H

fit iEZ 5 WL 0 2R S8 PR IR A ) 75 SR A O 1%

BEE A, xR, AT, Boek’
(1. [ RVTH4E A B A VT30 REST 2100242, 73Rk i < LA
JLHR HE 5T 210096 ;3. WiVL A4 LA TRRSEBE , WL i 310027)

B B MEHSEAAER A THEARRLE, AAMSMBE A A %Pk RN R T K, 4T R
BEW N ZGRFFREMNE, BB T — iRl 2% M E RiFE 7k, ALRET &I E2%EREBARG
B AEIARFIRAD T T E , AR TRERE TR A, B AR E T A THRAL RS TGS
BHRALEE ik, AR DR R R E R AN R A A G R ARG o e A Tt e W R
AT T S T, L5 RISIE T Fr 3 h 69 & RIF A6 ik e A 2k,

SR E kAR R BA  F RIRAE HLA
&4y S TM734 XEIRERD : A

0 3

HEA R & T BR800 , o) A4 BE TR &
P 25328 20 AR FEAILAL, A 2 R R BIL A
WARCITIRE = 17 REVE R B AR, Al R
RETEREHL 5 OB A 3 17% 2545 . H Bl o] F2E BE U4
RN DGR, 2R AR T 3 i BB (maxi-
mum power point tracking, MPPT) 24777 2, HA
Pl SARAS RS R B AR R LR A
M IO R — VI AT , DT B ATG T 2R SR IRIARUR AT Th AR 3
AR IV o [RII, Y25 I © #0822 25 5 e T LU
LI AIE AR W R T S AR
iz HA R v B LU, (H U R I i A DA L
R, R IR ) B A ) BT, 2R 8 M AR R E
Krmm kit . BT EARABAR R, L HR B
AFIA] AR BRI R HUA T R I H 2T, I REEK
ARSI (AN BLR AR BE P B0 , RGEMAR 25 th B
PR , 5 903/ TR B8 S, RS A
SUIBRTR o> ST, AR T RS al SE R, U,
WFIEE 22 B A5 AR e 38 37 238 ) R AR RE TR A
RGP R A H S X,

fift BB 22 48 Wil 107 8 AR FE T R, AT T
Ef ) RGP AL ST R &R
BIHA R DL S A D D 3 S, AT IR G
TR A AN D FR GE A AR e KA 22, DT 9 v /L
NERGRIRFENE. BT, A8 2 X 46k e
PR PR L AR RS S RGP

il

WAS B £7.2018-09-11 ;45 =1 B £7.2018-11-13
A2 R :BRORHFHFFALFT AR (51607155) ;
R W A 8] B 3RAH R B (12019086)

N E S :2096-3203(2019) 02-0018-07

BRI R VAL EA 3 L, BIV AR GE PR I 03 14 i 590 73
PrAfERES 5 AR e IR ) 2 T

BT BIRF, B2 0 —FhiERES 5 ) RGN
HIRIR TR Tk oG, TR RGP
PRI 5, SR8 05 K LIRS R 14 3 55t Al ik
REAT I8 IC B 1 s S, M) P 0 e B 2R A5 21
REUIR A A RE R A, LB DL/ MU AR RE A i I
BNAERR A ) RGeS RS B AL,
FT N RGN SR B BT TR RES S
HL ) AR G R R ) 7R A o

1 BARFREFFMASSH

1.1 BARFREFGMITETEIR

SCH BTG L ) AR PR R A, B A e AR A
RSN B P BT, ML 4L ke o | s 07 S 4
SENE DL ML) R GE sl SR AL R LR . R
AR, F S TR ) AR G A AR A — YA
SRR, R RS R RSP A E R T
W) BRGSO LR T 15 5 R G B S M
Zom ek, (1) —30(4) Fow.

AftzklAf[_At+ kzpi;m (1)
k, = o (2)
by,
ky = (1 ~-e)/D, (3)
P:’;AL == P]nss + AP[(‘:AI + AP’I;Al + P,iiA[ (4)

o O ZL; Ac AR s Af LT R GEMR
HHUEE (50 Hz) Z 25 H ) RGEAERGPE] a]
WRG Dy NI RON R B P, o RGN
AN P HRG S5 K A DR
AP ' BUHLELA D D 38308 i (R 3l AP IR



BEgEE A5 AEBES S ) RGURERAR Y i KA T 19

&) 5 APy AL DGIREE AT FHAE REUUR FLA DR
W (RIS SUSIATFHRES ) 5 PO RRE R G4 Do
RPBATERIAE) o

BRG SRS, B RGEBEIHRA
fedL R 2P 1 b2 TR . s &R, RSt
PR R Bk , 28— Bt )i, R 08 B R IR, 2R
Ja RGRIR IR, BEASTRIK I B BL o AEMR
BRI T BE, 7 28 G AR T IRk 28 3l B (B
AYH A SIVIBR— € HL B A . (ESCH R R G
ARk 2 AR AR S B LT 195 5l B
1 R GRS 5

f/Hz

o

t/s

B 1 shdSsmERTH & NRT s R EE
Fig.1 The schematic diagram of dynamic frequency
curve and bottleneck evaluation index
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Fig.2 The flowchart of bottleneck analysis of
power system in fast frequency regulation
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Fig.3 The flowchart of model solution
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of different ESSs
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A demand assessment approach of energy storage for participating

in fast frequency regulation of power system
FAN Haifeng', YU Zhipeng®, LIU Wenlong®, XU Chunlei', GENG Guangchao®
(1. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China;2. School of Electrical Engineering, Southest

University , Nanjing 210096, China;3. College of Electrical Engineering Zhejiang University , Hangzhou 310027, China)

Abstract: With UHVDC construction and renewable energy development, DC blocking faults bring challenge to fast frequency

regulation of power system. To improve frequency stability of power system with energy storage technology, a demand

assessment method is proposed for energy storage to participate in fast frequency regulation of power system. Firstly, bottleneck

evaluation index and bottleneck scenario analysis method of fast frequency regulation are proposed to acquire scenario basis for

capacity configuration of energy storage. Then an optimal configuration method on capacity of energy storage is proposed based

on bottleneck boundary scenario, which eliminates bottleneck scenarios with the minimum cost of capacity configuration of

energy storage. Finally, the effectiveness of the proposed method is verified via case studies based on actual data of Jiangsu

grid.

Keywords : energy storage ;fast frequency regulation ;demand assessment ; bottleneck
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