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Alkaline Electrolysis
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Alkaline Electrolysis



Alkaline Eletrolysis – Design of Cells 
Assembly
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Monopolar Design Bipolar Design



Electrolysis system - auxiliary components
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Model description
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Modeling Alkaline Electrolysis
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Physical Domain Modeling Approach Dynamic Behavior Modeling scale

Electrochemical 
Model 

Analytic/Empiric Static/Dynamic Cell/Stack

Thermal Model Analytic Dynamic System/Cell/Stack

Mass Transfer 
Model

Analytic Dynamic Cell/Stack

Fluidic Model Analytic Dynamic System/Cell/Stack
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Electro-chemical Model

Electrochemical 

Cell/stack

Static

Empiric Approach

𝑈𝑐𝑒𝑙𝑙 = 𝑈𝑟𝑒𝑣 +
𝑟1 + 𝑟2𝑇

𝐴
𝐼 + 𝑠. 𝑙𝑜𝑔

𝑡1 + Τ𝑡2 𝑇 + Τ𝑡3 𝑇2

𝐴
𝐼 + 1

Ulleberg Model



Implementation in SAM – operation strategies
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Implementation in SAM – Technical Model
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Modeling hydrogen 
production from PV and/or 

Wind

SAM PV Model SAM Wind Model

LK scripting language

Technical  Model -
Ulleberg

Hybrid plant



Implementation in SAM – Economic Model
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Estimation of LCOH (USD/kg)

SAM PV Model SAM Wind Model

SSC Library in Python
Economic Model

Hybrid plant

• LCOH calculation
• LCOH sensitivity analysis
• Etc…
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