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Abstract-

Energy systems increasingly rely on the synergistic operations of the electricity
and hydrogen markets pursuing decarbonization. In this context, it is necessary
to develop tools capable of representing the interactions between these two
markets to understand the role of hydrogen as an energy vector. This paper
introduces a bi-level optimization model that captures the interactions between
the electricity and hydrogen markets, positioning hydrogen generators as
strategic electricity price makers in the power market. The model can be
efficiently solved and applied to real-world scenarios by reformulating it as a
Mixed Integer Linear Program. The case studies analyze spot market behaviors
when hydrogen generators are modeled as price makersin the electricity market.
First, single-period simulations reveal the effects of price-making, and next, a
year-long ssimulation assesses broader implications. The findings demonstrate
that conventional modeling assumptions, such as the pricetaker hydrogen
generatorsin the electricity market and constant production cost hypothesis, lead
to non-optimal hydrogen generation strategies that raise electricity prices while
reducing the profit of hydrogen generators and the hydrogen market social
welfare. These results highlight the need for models that accurately reflect the
inter dependencies between these two ener gy markets.
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