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H2Pro's 'hyper-flexible' bid to beat the green hydrogen cost curve 
BySteg:hen B. Harrison on Nov 10, 2025 

Israel's H2Pro has developed an all-new kind of electrolyser that is designed to beat existing systems on capex, renewables 

integration, and system efficiency, in the hopes of producing the lowest possible levelised cost of hydrogen (LCOH). 

The company's Decoupled Water Electrolysis (DWE) technology separates the production of hydrogen and oxygen in real time, 

eliminating the need for a membrane to improve flexibility and reducing efficiency loss. 

"The unique DWE system architecture almost entirely eliminates shunt currents, unlocking a market-beating peak efficiency," Chief 

Business Officer, Rotem Arad, told H2 View. 

"It also delivers superior efficiency across a wide load range, including at very low partial loads. The efficiency is between 70 and 75% 

better than state-of-the-art PEM systems from our minimum turndown up to nominal load conditions." 

This, the company says, could open the door to grid applications, behind-the-meter operations, and low-cost green molecules for a 

range of use cases. 

cyclical operation 

Between oxygen and hydrogen cycles, the electrical current is paused, and switching valves allow lye to recirculate for some 

seconds to flush most of the bubbles from the stack. Then, using a patented process, flush lye is evenly pushed out of the stack as 

the other lye enters. 

Other proprietary mechanical techniques ensure any residual bubbles are removed before switching between hydrogen and 

oxygen evolution modes. 

This decoupled cyclical operation is the key to the DWE's flexible operation. Each electrode 'set' is sequentially charged and 

discharged, similar to a battery absorbing and then releasing power. 

During the hydrogen production phase, electricity is consumed and hydrogen is released at a bifunctional electrode into the 

recirculating electrolyte solution, while the counter electrode charges. This hydrogen production phase lasts approximately 75 

minutes. During the shorter discharge phase, the electrical current is reversed as oxygen is produced. 

The system consists of multiple sets, a majority of which, at any given time, are in hydrogen generation (or charge) mode, and the 

rest are in discharge mode. Each set is controlled individually, adjusting current density for the available load input. Thus, the 

charge/discharge nature of the process allows for a precise load-following operation resulting in "hyper-flexibility." 

Hydrogen crossover between alkaline electrolyser membranes at low loads is a common limitation. This generally limits their safe 

operating range from 30% to 700% of nominal power consumption. However, at 30% power consumption, their hydrogen 
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