U ER TR

99 2021 4F 5 A

Electric Power Engineering Technology

40 A3

DOI:10.12158/j.2096-3203.2021.03.015

25 [ L AL P TR TR 5 i R A R P B T ik

AR, FREEP, xR, B, st ke, daa
(L. T A e A B SEAE A R BRI AL ), ) 7% BRIt 51900052, 1 7R Fiy 45 BB 1140 )
H PR BE R L, A M 51000053, o [ RS AL AR P T AR A H IR
ABRAT, T TOM 51000054 74 A BREEAELAF, S 4 1M 510000)

B B ATHRAUMERAASERE RSAAMAFGBLTEEFZTE, XFPRET —HERETHRAEA
#6445 A B R BRI SR AR IR S A B E 5 ik o A, A ELIL A I BE Rk R AR 1B e LR A R
RARACE A7, L RAERETRERE LR, AR EATHARSMAESZRELIMGWNRT, E—F
AR Ak A 09 B B R A 5 SR , VAR BB P R A SR 3 F, B xR SR AL L B SR A #Y B B 25 RGLA T A
TR R BE 2 B RR G 45 AR 95 K e AR RS- AR R SRR, 3R S A R AR IEATAG M A AR B S P AT R AL B
T BRI o 2T e A T A S A H AR ) AR A B R SRR AR

KBIR : A R A A1 AR

HESES TMTI SERAR SRS A

0 35|

ftBE R G R B b AR T T 4
JRGER S, 7R H AP A X H R ) SR Bl LA K i 0
BT 5 WG H W M0E M5 BB RO 1 R
DRI, 3t L7 B <08 P 221 T U L O T B 45
LA Dol PO A, LA 5 Bl L IR0 Xk /I ABE 250 S =7 114 5%
SNRTRETT

R [ A ST XS A FL X i 0T P . A 1Y
LT TR . SCHk 4 ] 32t —Fh it
PRI 28 2R Eh R TR A R BE A A T 755 3C
FRES 1 ar A4 A i 300 9% P EE S O SRk ) £ RE 2
AP B AR Y SCRRL 6 ] $2 i — P T le b
FERL IR RE R 8 A= RV 2 AL BC #0775 5 3C
BRL7 ] 32— R R Tl AL R TR - ik eI 1L
PCE 7o SCRR[4—7 ) X3 5 A — o 19 ) vl 988
DAL BT o 24 B R 50 H 3 22 ), B
Z IRV ELIG B R A A T R — A A i RE B R e
B IRV U T o0 R R 1 S R B BT A . S
[T PR B AL AR Y, 25 i T 2 2 (A Bl e o o
FHP B R Sl 7 SR R, S B T R R T XS
A AL B . STk 9 T LR G A e /N 11
e FAR eR B, X KO & & i R G A i AT W AR
e, NSRRI R AR L ECE . SCRRL10]
LT B A I 7 5 SR A BE 4 I6C B 19 U2 B3R
MO B0 :2020-11-23 345 = B J1:2020-12-31
AeRB BRUERHEI LK + " FERR (AR LI
)RR B AR R R T —E KRR

T

SEFRE B TAHLE RELRETHR

X E RS :2096-3203(2021)03-0099-07

AL, WeAh, J W 25 IR T 2 Bisiifk, iz
TR Foetfe v A P A R UR R R AT
Lk 31 G T IR T

SCRAR T T s AT A B R
HRREA RN &Ik, |k, BIER ML)
IR 4, U T —FhE Tk A
TSR A7 7 R G, 300 ok T 3 0 0B 4 B 1k 5 L o
TR I ZR A 3l LA SR R RE R TR T30 1L 5 AR
J& , LUR G it AE 2R e #5008 A Je /Ny H A pRi 2R
TS AL B IR A iR RE R SR A =
ATC BB, A ek Y B 3 Rk RO S
(particle swarm optimization , PSO ) Xif # 54 3 45 4 £k
KA s B, LA b i) 2t <7 Y B 22 G AR AR S 35
Bl @A e BT 7 SRR, Sy ek 1 S
FEIT R H AR

1 HiRmE

1.1 BERfMMEREIES

LI PO 30 2o 2 G 3 4 AT TC L AT G 42,
AR B AT S S 10 R Sy 7 A 5 R
S W55 R W A 4 e B B A s PR
HERE R GRS AP A, OF I B AR fR 5 S T
W) 2 , S O MBI PSR SE BT ROl OO
o L 19—t A R 9 XA A LR B i
RS ) TR RRRE R ST, AE R e 0 B L R A i 7
(e

LAV P U 2 T 3 AL B 4 e B A
AR 22 B R I EL B e A Y T 2



& AH) ALK 100

[F1) P B 980 2 R EL 5, 2 — 205 18 i Bl o A ) A3 o ]
FEVEARRE M, $2 i A sCRE DR B A T 3 LY
TS R E B R A S M 1 R

DC/DC e

DCIRZ 2
| DCHZ ] I | |
| [DC/ACH % [DCDCEH&] [DCDCERE| |
i [ I :
k] [f) KRR —— S
! | | % )
T | RAMERE

B E A B H IR WA
Fig.1  Common topology of DC microgrid cluster
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Optimization configuration method for hybrid energy storage

capacity of independent DC microgrid cluster
RUAN Mianhui', ZHENG Jianping”, LIU Yao', LIAO Yi’, CAO Anying', ZHANG Yue*, GAN Deshu'
(1. Zhuhai Power Supply Bureau of Guangdong Power Grid Co.,Ltd.,Zhuhai 519000, China;
2. Electric Power Dispatching Control Center of Guangdong Power Grid Co.,Ltd. , Guangzhou 510000, China;
3. China Energy Engineering Group Guangdong Electric Power Design Institute Co.,Ltd.,Guangzhou 510000, China;

4. Guangdong Power Grid Co.,Ltd. , Guangzhou 510000, China)
Abstract :In order to optimize the capacity allocation of the energy storage system and improve the power supply reliability and
economy of the DC micro-grid cluster, a joint optimal allocation method of independent DC micro-grid cluster hybrid energy
storage is proposed in this paper,in which each sub-grid is considered as a standby. Firstly,the optimal objective is to minimize
the annual cost of the overall investment,operation and maintenance of the DC micro-grid cluster hybrid energy storage,and a
hybrid energy storage capacity allocation model is established. Secondly,the configuration cost of hybrid energy storage is further
reduced without losing the independence of the configuration of the hybrid energy storage capacity of each sub-micro grid.
Finally,taking a double DC micro-grid cluster as an example, the results illustrate the advantage of micro-grid cluster of
interconnected power by comparing the independent optimization and configuration of joint optimization. By applying the joint
optimal allocation method , it greatly reduces investment cost of hybrid energy storage system and improves the micro-grid cluster
of running stability. The superiority of the proposed configuration method is proved with the independent model of DC micro-grid
cluster of planning and construction to provide certain scientific basis.
Keywords : DC micro-grid cluster; hybrid energy storage; capacity configuration; particle swarm optimization ( PSO ) ; tie line

energy constraint
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