% 43 %% 5 T RRFFR Vol. 43 No. 5
2020 4 5 A Journal of Chongqing University May 2020

doi:10.11835/j.issn.1000-582X.2019.002

KE T HEMI 28 pE ARG g s KB E & &t IR 1S BE h

F OB HERAL R WL e
(L. EAKRY HRCELEAZAZLEHAAB R EEFERE, TR 400044;2, B M 3P 8B4 b
ARG AE 2 8] H i & 325401)

WE. oA XBRETFFRRELRGESDIE AL HE%E RELERTET RGBS TER
T HABELETENER, T ENFEHERAEOBERAATRA .S TEEE LS EA 44
LR AR AL RENATEIARAS AKX BRGRILRAREL TS, X P4 AW F RO H
EMAFEE SRk E AR S RBATHERFRTON,ES A RLA T R
LR A A L RBT —F K TAMGE SR H 8 2 LB T A AR EEER L H R B4
BRASMX REEZTHEREIS T, T FE0H X456 2 L od Bt ZOR W Ak 3240 £ A A 2 8h
7k, BaL Ay BB IR BT 3 O R 69 R RO

KR 4 A XAk A ;R %ﬁtiy;ﬁé%ﬁa1%#];1‘%4##%212

RESES :TM727 XEARERRD A XEHS:1000-582X(2020)05-001-10

t&-

Regulating ability analysis of distributed energy storage system

based on fuzzy comprehensive evaluation
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Abstract: Distributed energy storages play an important role in suppressing the fluctuation of intermittent
power supply, participating in peak shaving, and improving power quality and power supply reliability.
How to quantitatively evaluate the energy supply and regulation ability of energy storage system is very
important for tapping the adjustment potential of various power and energy storage combination
configurations and optimizing the allocation of distributed energy storage. In this paper, the response speed
characteristics and power regulation characteristics of various energy storages are analyzed with respect to
the commonly used energy storage forms and devices. With an analysis of various factors affecting the
regulation capacity of energy storage systems, an evaluation model of regulation capacity of energy storages

based on fuzzy comprehensive evaluation is proposed to quantitatively evaluate the energy supply and
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regulation performance of distributed energy storage system under the circumstances of different energy
storage combination modes and different capacity allocation ratios, and its effectiveness is verified by
simulation examples.

Keywords: distributed energy storage;regulation ability; fuzzy comprehensive evaluation; evaluation model
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Table 1 Main performance parameters of energy storage system
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Fig.1 Distributed energy storage system regulation capability under different types of energy storage combination modes
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Fig. 2 Output characteristics of single distributed energy storage system
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energy storage combination modes
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Fig. 4 Cost of distributed energy storage systems under different types of energy storage combined modes
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Fig. 5 Normalized values of various factors of energy storage systems at different capacity ratios
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Fig. 6 Energy storage system regulation capacity under different capacity configuration ratios

ML 6 T H b R 2 P 2 AR A BE LR 8= 2 BT R BE R GE IR T BRI T O i SR R AL
FE A5 A AT A 33K 15 P 28 R Tt D 0 v A e B B LU 0511 Dy 8+ 20K ) B AR 8 9 P R AL A L 81 B9

3.2.2 A

DA U SEL A Sy 75 PR I R G L S AR AR RE AL B R A W 3 B s INEORAE ok e i R e g . fRE —
KB ATFE 0~4 h AR BT B .8 ~20 h @ Wi B, O H i @ IR A B{E S 200 kW, & IE [ {Hh 270 kW,
TBUAN [) 5 F Wt 1 A 2 P 25 B A LU 451 23 9010 A 109,228,337, 4:6.,5:5.,6:4.7:3.8:2.9: 1A 9 2H [F) 45 75 B 1)
it BE 22 40 , 76 07 Aoy 10 B AUK A% 004 {0 I5F 981 30 %5 B R e b, Gk B W LA 0 B Ry O LA SR an i 7 FiiE 8

s

AW

TR W

B0 mems

300 r — — — fA# =
250 r
200 {

150

0 2 4 6 8 10 12 14 16 18 20 22 24

t/h
(a) B HIMBRBELSN LR : 9

350 ~

— B
300r— — - - __J
250

200
150

0 2 4 6 8 10 12 14 16 18 20 22 24

t/h
(b) BEHMBABR AR LHEIH2 : 8

B7 EBRBMBREF[RAMOLLGA 1:9.2:8M
HEE A R
Fig. 7 Peak-cutting and valley-filling effect of 1:9 and

2:8 ratio of storage battery and supercapacitor
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