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Fig.2 Block diagram of charge and discharge control

HEEAFEC R Sy 2 24 DG i i DR KT
T T s D3] A BE R OCTE A TR 3 Fe s B BRI 4k
TAaE FRHARAS ;24 DG i th Ty 2N T 97 4 i it )
SR, A RE BT TE A I8 B T BR A A 82 ik
HUIRZS

2 E-TREHITE IR R 6 R g

2.1 N & SoC &R B

TS A i H, A R 22 (R A 2 A S
R R R b A ) S v AT L i . SoC A A L L
..

) A v B DU BT F) AR AR, AR SCHR H Ay v o )
5, HUE SN B BE R b A A7 LR P 38 R A A FE
A, AN .

soc, soc,
A, = = (1)
SoC 1 &
——( Y, s0c, - soc,)
n—-1 {3
1 n
50C = 1(}55001—-5009 (2)
n = i=1
1272 Y jz[k =
\ = 12 E HL MR A fr H B (3)

nE LA A e
A SoC, HHAME SoC 1)) 4 faf B H2:, SoC,
SRk e BB RE BT RO R A e
2.2 SOC =l
fitt BE H Yt 3ok FE R 1 AR 25 T B A 1 I
AR SCAERE I oA Fe 5 1 bR BR AR L A )
El 3 Fis

Jih

CEED Gﬁﬁb

B3 EHinEE
Fig.3  Control flow chart

PRI Ay - M ff EFL L SoC 55 T L BRET 2k
FUHL; MABRER T SoC (IR T T BRET, 25 -, 2%
AEFL ML SoC AT IE % 5 Fil 20% < =SoC < = 80% i , fif
(RIS G

fift i FL b 199 S i . 2 T R R e e B i g
RGNMEREIL S, — 5 i 52 e i BE FHL it 1% 70 7k J1 409 A
FE R B AT Sl e, o — 5 AR R RE A
AR S RRARAS VI I 52 R G is Tl Sk, A
SCEFRHE G 7 i A RESE B2 Mg RE L ML PR T
] 1) SoC. T — 251 [ L, %5 FEASTR 12 il 38 T Ab 2
FLRRAR 20 BH A e MR 22 500 B R 4 TR
2 T AR B3 Ak A I R 6 1) S I T8, AR ISR R
DUIAR HCZ A8t 8 25 D) 258 A B %) BRI B 3 P e A 25 4
A, DTk ke 22 4 - KA 7 FEL Tt Y SoC A — K[ A
PETH it B R ot 2 ) 056 FH




PEFEIFR, 45« TR VS ) SR PETIC L I 22 BE SoC MM il SR M F 50

l jl Uhalfr'f/ i[U at
l —
| 1
| +
| s 50360 P .. \m B B
|
|

I

\

I

\

]

\

! |

| |

i !

Ubalfref i U,. 1, !
| v y |
a1 [ e ol G 1500 v | E P ol ousd ot 2555 |
i (e —— |

' \

! |

! |

: |

| |

\

| |

DC/DC
Pulse 1}—} A

Ly ref1

I AU
I bat-ref 2
ls | | (o]
:5 SOCn ! |
i ! | Usir | | U,

_________ | + -
|

Fuzzy || + AN T + ' DC/DC

I Control || .“ " m "‘ | PI chh%&}-’h’ulse AR Hdin
: | AU s
L e s J

L Eatdl

gzt

B4 B R EERTIER

Fig.4  The overall control block diagram of the fuzzy control system
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Research on Balanced Control Strategy of Energy Storage SoC Based on Fuzzy Rules
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Abstract: The penetration of distributed power sources such as photovoltaic and wind power in the flexible distribution network is
increasing. In order to reduce the adverse impact of intermittent output on the power system, the energy storage system is introduced.
However, due to the differences in battery characteristics, hardware parameter configuration and other aspects of each energy storage
unit, the effective service life of the energy storage unit will be shortened. Aiming at the problem of SoC imbalance and output voltage
fluctuation of distributed energy storage unit, this paper proposes an SoC equalization control method based on fuzzy theory. Taking the
state of charge of each energy storage unit and the voltage deviation of the energy storage port as the input of fuzzy control, the reference
voltage superposition value of each energy storage unit is obtained. This indirectly controls the DC/DC converter to change the input/
output current of the energy storage unit, thus realizing the charge and discharge control of the energy storage unit. Finally, the
remaining power is balanced and the output voltage of the energy storage system is stable. In the PSCAD simulation software, the fuzzy
theory based SoC balancing control strategy for flexible distribution network is simulated and verified, which proves the effectiveness of
the proposed method.

Key words : balancing control; energy storage system; state of charge; flexible distribution network ; fuzzy theory
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