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Fig.1 Schematic diagram of vanadium redox flow battery
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Fig.4 Equivalent circuit model
of vanadium flow battery
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Fig.5 Curve of internal resistance vs.

SOC for single cell-stack
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Table 1 Relationship between internal
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Fig.6 Curve of internal resistance vs. SOC
for different battery capacities(original data)
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Table 2 Relationship between internal resistance
and SOCs for different configuration modes(S,P)

R R/Q
IR SOC, SOC, SOCs

g 0.042 0.038 0.037
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S=10,P=1 0.178 0.176 0.173
$=3,P=2 0.042 0.038 0.037
S=4,P=2 0.055 0.044 0.042
S=5,P=2 0.069 0.056 0.055
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Table 3 Parameters of internal resistance formula
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Fig.7 Three-dimensional charts of internal
resistance fitting
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Table 5 Relative errors of internal
resistance when P=1
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Table 6 Relative errors of internal
resistance when P=2
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Fig.8 Curve of internal resistance vs.
temperature (original data)
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Fig.9 Basic algorithm of battery simulator
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Table 7 Relationship between internal resistance and SOCs for different
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Mathematical model of LCFBS and simulation
WANG Yaguang, WANG Qiuyuan,LU Jiming, MAO Chengxiong, WANG Dan,YANG Yun
(State Key Laboratory of Advanced Electromagnetic Engineering and Technology (AEET),
Huazhong University of Science and Technology, Wuhan 430074, China)
Abstract: The internal resistance characteristics of LCFBS(Large Capacity Flow Battery System) are totally

different from those of lithium battery and lead-acid battery. Based on the data of 100 kW vanadium redox

flow battery system,the multivariate high-order polynomial fitting is applied to obtain the precise analytic

expression of internal resistance. According to the theoretic analytic expression of electrodynamic potential

and SOC(State Of Charge),the accurate mathematical model of LCFBS is constructed. A simulation model

with certain accuracy is built based on MATLAB/Simulink and the accuracy of the mathematical model of

LCFBS is verified by the simulation,which shows the relative error of internal resistance is controlled within

4.5%.

Key words: large capacity flow battery system; electric batteries; energy storage; mathematical model;

internal resistance; computer simulation
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