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Optimized Operation of Interconnected Shared Energy Storage System in Distribution Station Area
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Abstract: In the distribution network of the new power system, due to the access of a large number of new
energy power generation devices, the power supply side output of the distribution network becomes unstable and
loses control ability. In order to deal with a series of problems such as the difficulty of photovoltaic consumption,
an operation optimization framework of shared energy storage system in distribution station area was proposed,
which aims to minimize the overall operation cost of energy storage power station and improve economic benefits.
This framework took into account the time-of-use price and technical constraints such as battery capacity and
charge-discharge efficiency, and an optimized operation control strategy was developed. The numerical simulation
results show that this strategy not only improves the economy of the shared energy storage system, but also
promotes the sustainable development of the entire power network.

Key words : distribution station area;shared energy storage ; photovoltaic; optimized operation

AT A BE DR AT A (6] BRPE AN S R O R RS T IXEN IR 2 5 R, R Sr s 17 4%

il L e Y DG PR 2R, MR AR AR B A H o 2%
SR [ AT L RO AR AR e 5 T AR BRI I )R
WA (BT T F6 2 3 TAC H, IO PR AN BE g, S i T i
g, LR AR IR L, 5] R AL R ER ,
M) R P AP T A E R TAE A A R R R R
A LA b 3A MR, e i o 1R 38 50 A8 DG AR H T A
fift TAARE R Gr 2, BVl B A2 3230 v, g by ] Ak
R DO 98 B O AR E RE TR, U R L AR RE R 4
[ inp 24 =2 5 oph sy 7 Y Jg o RERE I A=

EETA - [ 0 f s b A A AR T H (521304230007)

il M= AE R AT LA 5 119%~32% 1Y 1525 F1
R 5 F ARG IR B v T R RETE H AR
AR AT DU T it R P A R

RUE LS AE ROk TR 2 M HAE
ZH PSR R T —FE 22 BB RT, %
JEEHRE R H 114 [E] P A v B , DA K H
Y BB 1] F 38 2, 2L A R R A B R &t
R B %) 2 o RS BES, HUA SORE AT RE I OR R4
RGBT, IR K I 2T I 2 o

PEHE BT 2= 30(1996—) , 5 i+, TR, BT 7 1a) AR R A HL 5 X B ek Bk ,Email : 1zw4535@gmail.com

EIEE £/ (1999—) , 3B i+, FEMF5E 7 0 Mk REE T

RGN A BRI SN , Email : 1522514653@qq.com

29



wAEF 2025F £55K H114

FEX,F Bl & R LR TR A S ALia 4T Rk

IR B L 2 GE 9 0 1k 12 47 SR B BF 5
FEA L PR At R It 45
i L AL 4 IR L S A R R A A i AT K
G IRt I R A P TR A 2 N
NP REREA AL I B P Z M AGERET T
REf At XFPRAIC 2 T R RBESY , 2
THETAR I HEEY 2 B B e FERIE A K
Lyapunov P {6155 — 2 31 1 i BE 7% & 40 BC AL
il o FESCHR[141 0, BT A7 1 P S fm]is 3 — AR b
AL AR RE VLA, I PR i BE A 1 A9 70 C LA B2 i
A3, SCHR (13— 2B 0HE T M S i RE A 1 4y
BEALH] o SCRRI1S]H, 5 B 24 e Al 41X
HEAHRE AEF R D T — M S HAS2 I
il RE 2t 0 PO 208 AN [ R BE 47 3% B i 28 H Y 2 Al
fe kb 2R A oA, W e S2 i R b RE R4
FRAME R . STHR[16142 1 T —Fh e A AEAE
28K REH M URERE I A I A 2K
JEILTEAE T, F AR S04 IH 9% 2 50 A f/ME
It — L e TR P R A 2R O ik o LU
RN E S s i e R A L S SRy
P AE T HIP 20 BE A fif BB 728 0 02 18T 19, O HL
AT Z IBIAS FRVF HEA T RE 283, JOk R AR AN W H]
JUZNa] gy 0 LA A B i A E A 1) A
AT

AR SR B BE B LML U B Sy R, AR
AN 15 FH P B8 oK 1 2 R £ R 150 7 Y 8 T FL
I RVEARRI P Z E T Re A s . T
ANTR] 7 9% 5 AR XA R [ F) B e £ T 48, 36
AT Z AR 22 5, B3 T —E I EAME , X —
ERRE LD T B SR RE A . SRk
(1717 5 — ¥ EL ARG A B9 2 BE LRI (e 19 v 4
JR] PR AR BE R K FL R 3L A REIE AT I 00, BT ST
AR 5 ST IR B AR A v R SR EE T, A
e/ MESBE S HL 3R S IF LT Lyapunov Hlig 42
Hy — o3 A 3R S L AR R AL AR Sk . SOk
(1841 Hh AL DX I =2 A REAH LL T 501> 52 A i E L
EERAE 27 I S S E s an e i el e
FEHE M FEN | 42 1 B T8 RE AR A A0 A A B T 1)
IR A DI (AT, 3 T ALK A4 A R
REST o SCRR[19PRAT XL BE AL A AT M R
R Z2 H bR B TR A B R L MR 5] 2 (mixed in-
teger linear programming , MILP) , 3 b 5k AN [
AR B RO RYROR o SR LL B ST 84 2 ik T4
AL AR AR, 5o B AR AN L L R T

30

AR, 97 FL ok T B G 3ot 5 0 2k B SR, — g
AL A 1 IR 2530 BB R 2 AR, PR e A SCAF
AL R AE

SCHR[201% 43 B 3L 5 i R 4 rh Rk A
REMIZ 1T U104 B HEAT 5 L4 0T , DB i —
SE AL PO 25 HEAT AV . SCHR[21 138 i %
S5 1 4 v 2L 52 G RE A7 10 RS RE I R 2 1y
FH P, 55 A 2 1 ) B, 45 1 0 s AL SR A
(PG AT A2 A7 1 0, LA P B 28 e ke
Sy b 388 5 B A BT 4% SR 2 W2 11 4 ek 4
At i T A R AR P L 9 S R 2
FH 7 LA JE . B RIS A X 4
B IL LG AE RGIAT T2 i, (0 2
W T B 205 28 T B ) T S A RE AT, BRE S 5
T AE R GBI TR %, B HFE S S 80
R G X DT IR, RO A RS
R , T ELA S X S5URE I LA B R ), 2 it —
S BOE Z AR IR, BGE AR

ST AT R TS T L A X 4 A L B
BB MGEITRORMA TR, T LR, A
SCH AL A X 4 B T S A R R
(ORI | % 1 T R [ 4 [X 22 [ (0 6 25 R B RE L LA
Fe ALk A R G5 P 45 L ) L TR R URE , BT
ST R BANAE & SE bR . LA L 3 L Th %
ARE I RE 1 5 Ao SR B Ay LA R, % a it
SEREREZ T A, R CPLEX 5 A Hh AL R fi
SBT3 3 T TAE , R4t
L ZE A A 2R G0 4 b — A T DA A S B 1 1 O
TIEATIHEM
1 BeERIIRLEFHIERANE

PRAE 42

L H, £ [X B B2 i e 2R 5 10 8 A HE 24
11T L A8 0 44705 v, 3 1 30 W R 2 1 3% v 42
FEAR % B 8 RGBT | BI04 H 3t 21 2403 3o
DC/DC A5 55 T 55 B 3 1 28 A % , 52 137 W) 5
it PCS Pl 48 S BE R M L % R4S i
K 0 2 B BELTC

AR SCBESE T — AR 43 6 e A0 L 31 5 T
A%, HLAE TR i L e A5 L 2 A
Stk % iy JESERkAE R G MR (87 ) LR Ah
o HL IO T AT L T L T XA R bt LA T
TR A7, B RE R 2 e PR 7 A 5 R i Ay L A
38 3 156 45 28 B 047 22 A 119 K B P, 0 e B 38 0



FEL,F B S R LR E T R SR IEAT Rk

WA 2025F H55K F11H

A IX I

FIHI it e A S s O O, S e R e ]
AT L B AR A i BORR S 20 1) i i, A F 2
e W S BT , BT D 2 BB S5 L 1 D L £ S
Ao AR FAY 0 — I 70 B A 24 4~ B B AR s 1]
AR T RCH B XN BRI S RE RSB 1T

axi# £ x24#

B, IO 1 AR AR DI P o SR s

FESE AR REERATE D7 1, AT & T R AT
AT LR R R SGTE T 18 W 2 LAY
WA ESIER AR X TR G XA, 5
HE T ERARACHPOCR A A, B Gk A
1 [ g sR dme /ML I SR AR

£ X3# axa#

24 TR

K1 JEEARRE R GERYHE IR E SR

Fig.1  The overall framework of the shared energy storage system
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