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The project
Modeling

(electrolyzer + gasification)

Single-stage optimization

for various electricity prices

Multi-stage optimization

for time-varying electricity prices

Mitigating fluctuations

in the feed stream
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The project
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September–November, 2024

Technical University of Denmark

SemperCycle ApS

Nordic Hydrogen ApS

Videnbro Project (Funded by 

Energy Cluster Denmark)

Activity 1: Model electrolyzer

Activity 2: Extend existing model of SemperCycle’s plant

Activity 3: Formulate process optimization problem

Activity 4: Analyze solution to optimization problem
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Overview
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Objective
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Electrolysis
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Electrolyzer efficiency
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DOI: 10.1109/PowerTech55446.2023.10202860

https://doi-org.proxy.findit.cvt.dk/10.1109/PowerTech55446.2023.10202860
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Where should the water come from?
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CAPEX OPEX

Site A

Site B

https://doi.org/10.1016/j.jclepro.2021.128124

https://doi.org/10.1016/j.jclepro.2021.128124
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Flexible/intermittent operation
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CANSI (ECD): www.energycluster.dk/en/cansi
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Flexibility => degradation?

Unclear

Flexible operation:

Technically feasible

http://www.energycluster.dk/en/cansi
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Plastic waste

to methanol
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Plastic waste-to-methanol plant
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Chemical reactions

14



DTU ComputeDecember 4th, 2024 PWtM-Flex: Flexible operation of plastic waste-to-methanol plants using next-generation electrolyzers

Process model
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Model of profit
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Single-stage optimization
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Profit vs. electricity price
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MeOH price 320 EUR/ton
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Profit vs. methanol price

19

Electricity price 0.06 EUR/kWh
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Ternary diagram
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Time-varying 

electricity prices
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Multi-stage optimization
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Process optimization for time-varying electricity prices
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Constant electrolyzer efficiency
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Reduced electricity price
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Previous work (simpler model)
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Optimality conditions
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Optimality conditions
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Current results
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Oxygen and plastic waste flow rates equal to upper bounds?

Miscellaneous
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Fluctuations in the 

feed composition
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Fluctuations in the feed composition
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Mitigation of fluctuations in the feed composition
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Summary
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Water: Important,

but not expensive

Electrolyzer efficiency:

Limited effect on results

Single-stage optimization

for various electricity prices

Multi-stage optimization

for time-varying electricity prices

Mitigating fluctuations

in the feed stream
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THANK YOU
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