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Development of a Redox Flow Battery
Nobuyuki Tokuda*?, Toshio Shigematsu*?, Hiroshige Deguchi*?,
Takefumi Ito*?, Takahiro Kumamoto*?
*! 1 Technical Research Center
The Kansai Electric Power Company, Inc.,

11-20 Nakoji 3-chome, Amagasaki, Hyogo, 661-0974, Japan
*z | Electric Power System Technology Research Laboratories
Sumitomo Electric Industries, Ltd..,

1-1-3 Shimaya, Konohana-ku, Osaka, 554-0024, Japan

The Kansai Electric Power Co. and Sumitomo Electric have been jointly developing a Redox Flow battery , a type of
storage battery used for load— leveling purposes. In 1989, a 60kW--class system using iron/chromium electrolyte was
constructed and subsequently tested for about five years, achieving 1,819 charge/discharge cycles compared to the target
of 1,500 cycles. Then a battery using vanadium electrolyte to provide a greater electromotive force than the conventional
iron/chromium electrolyte was developed in order to achieve greater compactness and to reduce application costs. This
battery was evaluated using a 20kW— class battery to perform 13,342 charge/discharge cycles, and satisfactory results
were obtained. Last year a 450kW system as the basic unit for practical implementation was installed at the Kansai
Electric Power Company’s Tatsumi substation, where the system is currently being tested (241 charge/discharge cycles

as of Setember 1997). This report covers the principles and configuration of the Redox Flow battery, the test results of
the 20kW-—class battery, and the 450kW system.
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Table 1 20kW-class battery specifications

Test items Constant Current
1,000A
Coulombic
0,
efficiency 96.7 %
Battery Voltage
efficiencies - 85.1%
efficiency
Energy
0,
efficiency 82.3 %
Coulombic  Voltage
g efficiency  efficiency
« 100
] R
I -
-s 80 RERBETER R L e L (S (U0 8 9 9 g ¢ g TN
% 70 ;
E 60 Energy efficiency
-~ 50 1 1 1 1 1 1
& 0 2000 4000 6000 8000 10000 12000 14000

Cycle number

B3 20 kWHEMLDORIHABHKR
Fig.3 20kW-class battery cycle life test
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Fig.5 Results of shunt current simuration
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Table 2 450kW battery specifications

DC Output 450 kW
Battery 900kWh
Capacity (450 kW X2 hours)
DC Voltage Av. 450V
DC Current Av. 1,000A
Cell Stack 1 module : 4 stacks parallels X 2 series
3modules series
24 cell stacks (1,440cells)
Electrolyte Vanadium 1 mol/Litter
Sulfuric acid solution

HH1 450kWIXTLDHE
Photo 1 450kW-class battery system
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Table 3 A example of 450kW system test result

DC Output 18.8 kW

Max Battery Capacity 18.8 kW X 30 min.

DC Voltage 75.2V

DC Current 250A

Electrode Area 5,000cm?

Number of Cells 60 cells

Electrolyte Vanadium 1 mol/Litter
Sulfuric acid solution
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