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Optimal siting of electrolyzers: Balancing renewable potentials and waste heat
recovery

Abstract:

Achieving climate neutrality will likely require substantial investments in domestic
hydrogen production via electrolysis. The optimal placement of electrolyzers
requires balancing objectives such as minimizing electricity system costs,
maximizing hydrogen production, and utilizing waste heat. Existing studies address
the first two dimensions but neglect how waste heat recovery from electrolysis can
reshape cost-optimal siting decisions. This paper jointly optimizes electrolyzer
placement and district heating investments to (1) determine how waste heat
integration affects the spatial distribution of electrolysis capacity across Germany
and (2) analyze the impact of waste heat recovery on district heating production.
To this end, | extend a nodal European electricity system model by integrating over
150 district heating clusters in Germany, with explicit demand profiles and
competing heat generation technologies, including combined heat and power
plants, heat pumps, and waste heat recovery systems. Comparing scenarios with
and without waste heat recovery from electrolysis reveals that waste heat use -
facilitated by the flexibility potential of thermal storage - substantially reshapes
cost-optimal electrolyzer siting. It identifies synergies between maximizing national
hydrogen production and utilizing waste heat, the magnitude of which varies by
location due to renewable potentials, electricity grid constraints, and district
heating characteristics. The paper concludes that neglecting waste heat integration
may lead to economically suboptimal siting, particularly in regions with high heating
demand.



	Forschungskolloquium | Research Seminar

