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Design and Test of ESS DC-DC Converter
using Zinc-Bromine Redox Flow Battery for Stand—alone Microgrid

Jung-Muk Choe', Sun-Gil Ra',

Dong-Hwa Han‘, Yong-Jin Lee1, and Gyu-Ha Choe™

Abstract - This paper proposes ESS DC-DC Converter using Redox Flow Battery (RFB) for stand-alone
microgrid. Price, safety, expandability and dynamics are crucial in ESS. Reports show that Zinc-bromine (ZnBr)
REFB 1is the best choice in ESS. Simple electrical ZnBr RFB model is obtained from charging test. DC-DC
converter Inductor current-DClink Voltage model is proposed for the DC microgrid. For the controller design in
z-domain, the K-factor method is by considering nature of the digital controller. The control performance has
been verified with simulation and hardware experiments. Lastly 10kW DC microgrid using RFB test result is

shown.
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Table 1 Converter parameter

Parameter Value

RFB voltage ( Vyzp) 120 [V]
DC-link voltage ( Viegins) 360 [V]
Inductance (L, Ly, L;) 3 [mH]
DC-link Capacitance (C) 3300 [mF]
DC-link ESR (r0) 0.004 [©]

RFB ESR (1) 06 [2l
Switching Frequency (f o) 10 [kHz]
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Table 2 Parameter of ZnBr Redox Flow Battery

Parameter Value
Positive cell Electrolyte Zn”+2e — 7n
Positive Redox Potential -0.763 [V]
Negative cell Electrolyte Bryt2e — Br
Negative Redox Potential 1.087 [V]

Cell Voltage 1.85 [V]
Series Cell Number 60
Pack Voltage range 607120 [V]

Total Capacity 5 [kWh]
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Table 3 Power Control Test Scenario

Test External Inverter RFB Power
Source Power | Power (Load)
Case Ppar
Py Py
Case 1 4 [kW] 2 [kW] 4-2= 2 [kW]
Case 2 4 [kW] 4 [kW] 4-4= 0 [kW]
Case 3 4 [kW] 6 [kW] 4-6= -2[kW]
Case 4 4 [kW] 8 [kW] 4-8= -4[kW]
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