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Tab. 1 Typical VFB projects carried out by RKP

Application & Location VFB scale Time
Renewable Integration
Braderup, Germany 250 kW/1 MWh 2014
Jinzhou 2 MW/4 MWh 2014
Jinzhou 3 MW/6 MWh 2013
Shenyang 5 MW/10 MWh 2012
Micro-Grid
Ningxia (under construction ) 125 kW/625 kWh 2015
Beijing (under construction ) 600 kW/2400 kWh 2015
Niirnberg, Germany 60 kW/120 kWh 2015
Shenyang, EPRI 100 kW/400 kWh 2014
Dalian 100 kW /500 kWh 2013
Beijing 200 kW/800 kWh 2011
Dalian 60 kW/600 kWh 2011
Off-Grid application
Qinghai 125 kW/1 MWh 2014
Xi'an 5 kW/50 kWh 2012
Dalian 10 kW/200 kWh 2011
Dalian 60 kW/300 kWh 2010
Dalian 4 kW/54 kWh 2011
Dalian 5.0 kW/50 kWh 2009
Tibet 5 kW/50 kWh 2009
Beijing EPRI 100 kW/200 kWh 2008
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Fig. 1 Appearance and structure of 250 kW VFB module
developed by RKP
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Tab. 2 Specific parameters of 250 kW VFB module

Item Parameter
Power 175 ~300 kW
Energy 1000 kWh (or as demanded)
DC voltage range DC208 ~325V
AC voltage AC380V

Max current AC500 A

Interface RS485, Modbus-RTU

Response time 100 mS

Dimension §mx8mx4m

Footprint 6.058 mx 2438 mx 2.591 m

Space requirement ITmx 1lmxS5Sm

Maximum load-bearing 3.5 t-m?

Temperature -30°C~40°C
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Tab. 3 Energy efficiency under various charge/discharge powers

Pover ey oty
300 kW 73% 65%
275 kW 74% 66%
250 kW 75% 68%
225 kW 76% 69%
200 kW 77% 70%
175 kW 78% 71%
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Tab. 4 Discharge energy under various discharge powers

Discharge power Discharge energy

300 kW 800 kWh

275 kW 820 kWh

250 kW 840 kWh

225 kW 869 kWh

200 kW 900 kWh

175 kW 928 kWh
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Fig. 2 Electrical diagram of 5 MW/10 MWh VFB energy storage system station
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Fig. 3 Output power curves of wind turbine with VFB (blue), VFB (black) and wind turbine (red)
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Tab. 5 Output power fluctuation ratio of wind farm before

and after VFB energy storage system installation

Wind farm Output. powe.r Output. powe.r
canacitv/50 MW fluctuation ratio fluctuation ratio
pacity in 10 min/MW in 1 min/MW
Maximum limit 16.67 5.00
Without VFB 6.81 5.60
With VFB 5.53 2.56
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Fig. 4 Wind smoothing function by VFB energy storage
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Fig. 5 Schedule tracking function by VFB energy storage
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Fig. 7 Peak shaving response with VFB energy storage sys-

tem ordered by grid dispatch center
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Fig. 8 Photographs showing the RKP’s 2 MW/4 MWh con-
tainerized VFB system developed by PKP (A) and
the field installation of the system (B)
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Latest Progresses in Vanadium Flow
Battery Technologies and Applications

WANG Xiao-li', ZHANG Yu', ZHANG Hua-min'*
(1. Dalian Rongke Power Co. Ltd., Dalian 116025, Liaoning, China;
2. Dalian Institute of Chemical Physics, Chinese Acadamy of Sciences, Dalian 116023, Liaoning, China)

Abstract: With virtues of high safety, long cycle life, friend environment and state of charge easy monitoring, vanadium flow
battery has become an effective technique for large scale energy storage. United States, Japan, Europe and other developed coun-
tries are actively promoting the developments of vanadium flow battery technology and related equipments. In this paper, the per-
formance of containerized vanadium flow battery, which was newly developed by Rongke Power (RKP) and Dalian Institute of
Chemical Physics, was introduced. The operation data of 5 MW/10 MWh vanadium flow battery energy storage station was dis-
played. Finally, it is pointed out that reducing the cost, improving the durability and reliability are the key issues to achieve the com-

mercialization of energy storage.

Key words: energy storage; vanadium flow battery; containerized
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