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Fig. 1 An equivalent circuit of redox flow battery stack A. equivalent element; B. equivalent circuit
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Tab. 1 Configuration of 1 kWh VRB system

Item Characteristic parameter
Rated output power 1 kW
Rated output capacity 1 kWh
Voltage range 0~25V

Rated output current 525 A

Electrolysis solution 1.5 mol-L"' VOSO, + 3 mol-L"' H,SO,

Volume of electrolyte 20L
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Tab. 2 Input parameters used for modeling the 1 kW RFB stack

A S¢% SJ% Raor R)/IQ Run(or Ru)/Q 1,,/Q

+35 1.53  86.95 792 13 0.0015
+525 252 80.00 792 13 0.0015
+70 4.13  70.59 792 13 0.0015

Note: “+” Input current; “-” Output current
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Tab. 3 Comparison between the calculated and experimental efficiencies

CE/% VE/% EE/%
1,/A Calculated Experimental Calculated  Experimental Calculated Experimental
values values values values values values
+ 35 92.01 93.05 93.06 92.15 85.62 85.75
+ 52.5 94.65 94.55 90.19 89.02 85.36 84.17
+ 70 95.91 95.52 86.49 85.77 82.95 81.93
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An Equivalent Circuit Model for Redox Flow Battery Stack

YOU Dong-jiang", ZHANG Hua-min®
(1. The 718th Research Institute of CSIC, 056027, Handan, China; 2. Dalian Institute of Chemical Physics, CAS,
116023, Dalian, China)

Abstract: This paper introduces an equivalent circuit model for a redox flow battery stack. The model combines the
electrochemical reaction of the battery cell and the shunt current of the battery stack. An all-vanadium redox flow battery stack of 1
kW rated output power is tested through transient response and self-discharge experiments. All the parameters used for the
modeling are obtained. Calculated shunt current and distribution of calculated battery voltage are shown in the results. It is
concluded that the impedance of the battery stack can be obtained by the experimental results of the transient response and

self-discharge measurements. The capacity lose of about 60% for the battery system is caused by the shunt current.

Key words: equivalent circuit model; transient response; shunt current



	An Equivalent Circuit Model for Redox Flow Battery Stack
	Recommended Citation

	tmp.1678199043.pdf.0dTk5

