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Electrolysis enables 
versatile uses. 
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Storage capacity ≈ 10GWh. 
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𝑖: 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑑𝑒𝑛𝑠𝑖𝑡𝑦. 𝐼: 𝑐𝑢𝑟𝑟𝑒𝑛𝑡
𝑖0: 𝑒𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑑𝑒𝑛𝑠𝑖𝑡𝑦
𝑛: 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛𝑠 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟𝑟𝑒𝑑
𝛼𝑎, 𝛼𝑐: 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟 𝑐𝑜𝑒𝑓𝑓. 𝑎𝑛𝑜𝑑𝑒, 𝑐𝑎𝑡ℎ𝑜𝑑𝑒
𝐹: 𝐹𝑎𝑟𝑎𝑑𝑎𝑦′𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡

𝜂 = 𝑉 − 𝑉𝑒𝑞 : 𝑜𝑣𝑒𝑟𝑝𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙. 𝑉: 𝑣𝑜𝑙𝑡𝑎𝑔𝑒

𝑅: 𝑔𝑎𝑠 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡.𝑇: 𝑡𝑒𝑚𝑝𝑒𝑟𝑎𝑡𝑢𝑟𝑒
𝑁𝑐: 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑙𝑦𝑧𝑒𝑟 𝑐𝑒𝑙𝑙𝑠 𝑖𝑛 𝑠𝑒𝑟𝑖𝑒𝑠
𝜂𝐹: 𝐹𝑎𝑟𝑎𝑑𝑎𝑦 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦
𝑉_𝑡𝑛: 𝑡ℎ𝑒𝑟𝑚𝑜𝑛𝑒𝑢𝑡𝑟𝑎𝑙 𝑣𝑜𝑙𝑡𝑎𝑔𝑒
𝑃𝑒𝑙𝑒𝑐: electric power. 𝑃𝑐𝑜𝑚𝑝: compression power

𝐸𝐻2: 𝐿𝑜𝑤 ℎ𝑒𝑎𝑡𝑖𝑛𝑔 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑛

ሶ𝑚𝐻2: 𝑚𝑎𝑠𝑠 𝑓𝑙𝑜𝑤 𝑜𝑓 𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑑 ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑛

➢ Reaction for hydrogen production in the electrolyzers

Oxidation and reduction reactions at the anode and cathode:

2𝐻2𝑂 𝑙 ⟶ 𝑂2 𝑔 + 4𝐻+ + 4𝑒−,  2𝐻+ + 2𝑒− ⟶𝐻2 𝑔

𝜂𝑐ℎ =
𝐸𝐻2 ሶ𝑚𝐻2

𝑃𝑒𝑙𝑒𝑐 + 𝑃𝑐𝑜𝑚𝑝

➢ 𝑖 − 𝑉 curve. Butler-Volmer Equation: 

𝑖 = 𝑖0 𝑒𝑥𝑝
𝛼𝑎𝑛𝐹𝜂

𝑅𝑇
− 𝑒𝑥𝑝

𝛼𝑐𝑛𝐹𝜂

𝑅𝑇

➢ Hydrogen production rate, voltage and charging efficiencies:

𝐻2𝑔 =
𝑁𝑐𝐼

2𝐹
𝜂𝐹 𝜂𝑉 =

𝑉𝑡𝑛
𝑉
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