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Figure 4 shows that, in addition to lower cost materials, 
ITN’s next generation Mn/V electrolyte provides a higher 
cell/stack voltage to further improve the performance. In 
addition, ITN’s membrane has shown strong cycling data 
and performance similar to Nafion®. 

 
2 CONFIGURATION AND 

PERFORMANCE 

2.1 ITN’s Battery Configuration 

ITN’s advanced RFB consists of three main assemblies, 
the Stack Power Assembly, the Power Conditioning Unit, 
and the Tank Electrolyte Assembly (Figure 5). 

Figure 5—ITN’s RFB Design Concept 

 
 
2.2 ITN’s Battery Performance 

Figure 6 shows ITN’s modular stack design that enables 
the SPA to be constructed from modules that can be 
connected in series/parallel combinations to provide the 
desired power and energy. Each stack shown can produce 
up to 5 kW of power. Figure 7 shows a typical discharge 
curve for ITN’s subassembly stack design with coulombic 
efficiency ~98% and energy efficiency approaching 85%, 
even at high operating power density. 

 
3 COMMERCIALIZATION 

The world’s industrial nations are expecting electricity 
storage needs to grow rapidly. To capture this emerging 
market, ITN has established strategic partnerships with two 

European partners to demonstrate and commercialize its 
RFB technology. With these partners, ITN has fielded two 
units (Figure 9). Figure 10 shows operation of one of these 
demonstration systems. Similar relationships are now being 
developed in the US and other regions of the world. 

 

Figure 6—ITN’s improved stack design provides high 
power and efficiency at low cost. 

 
 

Figure 7—ITN’s RFB achieves high power density and 
performs with industry leading efficiency. 

 
 

The world’s industrial nations are expecting electricity 
storage needs to grow rapidly and urgently need efficient 
and cost-effective large-scale energy storage systems 
(Figure 8). While the 2012 grid storage market of $200 
million was substantial, market forecasters predict the 
market will grow exponentially to reach $19 billion by 
2017. Advanced flow batteries are predicted to account for 
approximately 17% of this market. 

To capture this emerging market, ITN has initially 
established strategic partnerships with two European 
partners to demonstrate and commercialize its RFB 
technology. With these partners, ITN has fielded two RFB 
units in 2014/2015 (Figure 9). Figure 10 shows operation of 
one of these demonstration systems during field testing. 
Similar relationships are now being developed in the US 
and other regions of the world. 
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