U ER T RS

2024 1 H

Electric Power Engineering Technology

3L 1Y 32

DOI:10.12158/7.2096-3203.2024.01.004

BT 2R R AR S BB L T 1 R G L B X

SiIAY, EME
(WL R = A T RSB, Wil At 310027)

W ERACREAARLALRREKR EERAAFFTRFLRE AR RIBE ey a4 T LT R
LM AT IR R AR B RES B RTT R R R S AR F R B bR MAREE £ 5 | R E AT
A TEHBHFEARGRABEILH RAT LT E, AAATRABEERELE RS AFMERSTRR, /BT
E/BBIEN R R, AT RN R AT RS R G A T FH RSB AR5 6) & Gt TR AT, 18
FHFAABIEH B EIERAL W E B HIER AT TR ZIE K B kAT IR A (state of charge, SOC) #3153 &6
PEFEEWG TS 3P R M Fe Kk AT IR IE EI T R KA IE 5 2 R0 b A R A T,
KIBIF] R FA IR pE A AR R TR BRI BT Bk A (SOC) 1T B B

FE S ES . TMI12 XHfFRERD . A

o

Ell

TR BiRIKIE ik b AT BT 5T, B AR IRREAIL
iR T (A5 ] = 2 BT RE IR A S I N
fgaEHe Rk mE | MrERZHRER A S,
LRI ERT U Y B K TR 7 S NI O ==
AR AL TER I R B A it R I T A 2 R A1
Je SRR AR R YT PR T A PP e i
st FEAT @ ee R A%, BES T Bl T
F G | FL A VR O A4 10 A T i B AT SE A A A
JEMA AR DA T Ha A FL A 1K R e e
6] ek AR O T M B Al P b 2 i R T N
S AIHE, PRI, 2030 AFEHT G RO L T AL
ol A R e R RV R

{EAR A H A~ A RE R AR, WU L T 45 4 T
N2 EHIMERE A, X, B N A E R T R
A W R R RGBT IPESE . SCER[ 9] M
] JK FLL A LV T H Tt , A N7 B 4 PR 2 L R
i S5 AR 10 4 i S R A R A (H H
T B — | U AR RE i B BBOR AR, SCk
[ 10 ] $2 H ¥ 0t PR Tt 42 ) R e DAL B RE 1 254, Oy
P SRS B IRALTT i i HE LAty LX) 42 1) 55 w28 A
B, SCHRT 1T ] JERZS WAL Fa Tt I T L R 1 25K
SR X H Tt o7 H R 2 (state of charge, SOC) FTHI, jil
fEFEIRS (state of health, SOH) HEAT Wil i) 5 E44: |
B EHT TR X 9 25 A A B AR, 5 b Tk
B, W L L R PR AR 22, L O B i AR AR 4
R BT A e n R SR, B R A R R &R
AS B #0.2023-10-12 ;14 = B #7.2023-12-05
ALRA BR QXA EETBAR A (52077193)

T

3B YRS :2096-3203( 2024 ) 01-0032-09

Gt , A R A% GE ) Ik 18] 9K 5l 19 fioh & AT BILAR] , D el
RE 23 R g 3000 A B DR AT 52 W 47 Tl SR8 W R A T 19 1
Mo BTLL BRSEIHOR R i A ) R e R AR 2 H s Ao T
KT ARAARET L,

X, SRR R T B Sl 4 R R T A
R RTTA, FOFUK R R — B R
KRG, 15 2R G0 A B o IR A5 A 2R
AR KRR T R G, H R L
] e e A SO AR A S B A A A
JITBERE B 46 1 I e A ERRSAAT s A, SR AR K
SR, AT LA 2R Ge H 4 LR LR
F4) DIV B S AT i 00 00 728 A, o A4 42 ) R v b
B RN 92 I 1 5 5[] 3K sl AL T ) ) 0 SR A A
FU, I B RE A A0 AR RO e 28 3 DT Dk /)
AN &% 5 A 2 B RSB TR F
R S AIL ] PRI R W 8] B AT AN T, 7 42 il
RGLH A R,

SCHPE e — b T/ B e oA DR ] A 0L
W R GEAA I %k o HE AT H AL 5 AR i T R K
SEOR BT RIS AL BT, 38 O R ) F
By FL S A ] ) SRk SE R e ) R 22 N R TR
IR S P SOC AT A Bl 5 1 B vy ) 2 Bl oK
W 5 o i P S~ S 07 0T 15 X o 1 2R SR W )
AR TR,

1 BBl REER
1.1 E/HBREHRNRRERRRREN

TBCTE FEL L 2 S L AR iR R R 2L
FEARJEBEUN S - OE 00 H AR RO R AT T 2 b i
Hh, H AR RO A2 08 T A AR AL R A 2 (1)



33 YR A LT FRIR S AR L b ) R e BT 5

S S AR SO ( A4 BB L i A ) SO S
DL I e ] o v, M P R 2 A0 S P B SR B IR
iﬁﬁ'ilj [15-16] .
VO +2H +V*<=V0O™ +V** +H,0 (1)
R e R T N RS M, T B A R B R
F/ 4B HEDRFLB AT I RGEARAE A 1 s,
H1 PCS HABREAE AN ; DC-DC N B L 2

HiHE
1 HLf T
i HL A VR
o IEHEfRIIR
o MR

1 WiRBbRGREN
Fig.1 Flow battery system architecture
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Fig.2 Equivalent circuit of flow battery stack
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Fig.5 Flow chart of Kalman filtering algorithm
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A method of flow battery control system based on event-driven technology
LIAN Runzhe, DONG Shufeng
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract ; Flow battery is an ideal choice for long-term and large-scale energy storage due to its advantages of numerous charge-
discharge cycles, high capacity and long lifespan. However,the flow battery’s complex structure poses high demands on battery
control system, and traditional development methods are challenging to meet the flow battery system’s diverse control
requirements. To address this problem,a method for developing a flow battery control system based on event-driven technology is
proposed , which aims to improve control precision and real-time performance. The proposed approach firstly presents a main-
auxiliary stack synergistic architecture to address issues such as high stability requirements and large internal losses of flow
batteries ,and the architecture is modeled and analyzed. Then,the control system is designed by modularization based on event-
driven technology,including the modules of flexible charging-discharging control, black start-up control strategy with auxiliary
stacks, and state of charge (SOC) estimation based on Kalman filtering. Finally,a semi-physical simulation platform is built to
validate the proposed architecture and strategies, which demonstrates that the proposed architecture and strategies can improve
the energy conversion efficiency and stability of the system.

Keywords : flow battery ; event-driven ;energy storage ;flexible charge-discharge control; Kalman filtering;state of charge (SOC)

estimation ; black start-up
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