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Abstract: With the increasing scale of new energy power generation and the continuous reduction of lithium
battery cost, energy storage technology has gradually become an important supporting technology to achieve the
goal of "double carbon". However, the state of charge (SOC) of the energy storage system is too high or too low,
which will affect its service life. It is necessary to avoid overcharge or overdischarge of the energy storage system
through control strategies. Therefore, the SOC control strategy of energy storage system based on envelope (ENE)
index was proposed. Based on the analysis of the track trend of ENE index in stock price analysis, the change trend
of SOC direction during the operation of energy storage system is keenly aware. When the SOC offset exceeds the
safe range and the change rate is too fast, control measures are taken to avoid overcharge or overdischarge. The
simulation results show that the strategy proposed can effectively identify the risk of too high or too low SOC in the
process of energy storage participating in peak shaving and frequency modulation, and take preventive measures in
time to prolong the service life of the energy storage system.
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Fig.1  Energy storage SOC optimization process
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Fig.2 Difference between daily load and actual unit output
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& 3B GE B RE SOC | R FR¥& I S g 5
KT ENE 845 O fE SOC 2 1l S Mg AR % 1, ph &
3R, SREET R I 9 £ B SOC i i 1%
(1T PR Z 5 A7 38 ek o 728 o S B 20 ) A e o 8
SOC i& 4 [m] T}, i & T ENE 35 45 O fif fig SOC 2
TR WS TE SOC i B fe 15 X 3 3 — 58 R HL IR 4f
b F SRR B B OO B SR BUCES ) B e T 7E
21:00 2 )5 SOC FFEE 0.2 AU TENL . 38 i i Fp s
Tl AR B AT L, AT LA AR SE i g SOC | R R
J il SR W T 7 FE A I 2R 0 1Y) F0 0 HL A ] R
22 B AE SOC M i BRAE I SR B4 il , 1 3 F ENE
FEPR At BE SOC H5 il 3R W 7853 75 JEIX — R R, 7
T 2 75 SR A il 1) 2% A4 oA SOC 78 {1k 1R
X —HZ, 7E SOC R fe A X 3 o — e B B 1
HIHE T, 24 SOC W25 AN ) 5 ) 2 i AR Ak s >R B
il ke T SOC i 4343 R BRI A, K
TERE RGN SR M

fiti e SOC IR ENE 48 b5 an 1€ 4 i 7, th &
3AH, fif fE SOC 7E 1800 22 A7 >R B il 5w ,
 4b A& H i BE SOC 7E 18:00 2247 2R T B I
o] N 2eml R Lk, B — i Z0fE RE Y DRl i
X SOCANH , AR g 1 SCH iy 42 i SR, I 7E 1%
P B Ry T 3G R AR T A SR AR Rk 3 B A
FIRERE 718 10 MW, {6 BE SOC B2 Bif [ml 7, 1
7 12:00 F115:00 Z [H] H AR A AE R fE SOC ) B 58
W% L H B F R X, [FEF —B ZIfif fig
(R JECHRI 2 i SOC R A% B s i B i
fitiBE SOC A %A M ik e B ], PR — B 1)
P S M A S, RIIEAE 21:00 2 YK H 00:00
2 [A] Y R B i E SOC &l B TH I 1 B2l B3
2, ALY A% RE SOC T Ak iy X R R IX H R —
B Z A e 04 SRRt TR 2500 SOC S i
BE T — Ao 20 42 ol 3 sl 2 S A o PRt T LA
R RE SOC SR IBCHES il S Wk, e 22 ) B ik 2 A 3¢

13



wAEF 2025F £55K H 124

Z030, 5 A T ENE 354789 45 4k & 42 SOC 35 41 Fnk

soc

P : : : : : :
00:00  04:00 08:00 12:00 16:00 20:00 YXHO00:00
if 21

(a)— R N A ER IR B

0.20 . L . L

1
12:00 16:00 20:00 PH00:00

i} %)
(b)JRy Rt BE(12:00—1K H00:00)
K4 fERER S SOCIRZS Y ENE 1545

Fig.4 ENE index for the SOC status of the energy storage system
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