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Estimating the Investment Value of Fuel Cell Power Plant
Under Dual Price Uncertainties Based on
Real Options MethodologyT

Sunho Kim* and Wooyoung Jeon**

ABSTRACT : Hydrogen energy is emerging as an important means of carbon neutrality in the various
sectors including power, transportation, storage, and industrial processes. Fuel cell power plants are the
fastest spreading in the hydrogen ecosystem and are one of the key power sources among means of
implementing carbon neutrality in 2050. However, high volatility in system marginal price (SMP) and
renewable energy certificate (REC) prices, which affect the profits of fuel cell power plants, delay the
investment timing and deployment. This study applied the real option methodology to analyze how the
dual uncertainties in both SMP and REC prices affect the investment trigger price level in the irreversible
investment decision of fuel cell power plants. The analysis is summarized into the following three. First,
under the current Renewable Portfolio Standard (RPS), dual price uncertainties passed on to plant owners
has significantly increased the investment trigger price relative to one under the deterministic price case.
Second, reducing the volatility of REC price by half of the current level caused a significant drop in
investment trigger prices and its investment trigger price is similar to one caused by offering one
additional REC multiplier. Third, investment trigger price based on gray hydrogen and green hydrogen
were analyzed along with the existing byproduct hydrogen-based fuel cells, and in the case of gray
hydrogen, economic feasibility were narrowed significantly with green hydrogen when carbon costs were
applied. The results of this study suggest that the current RPS system works as an obstacle to the
deployment of fuel cell power plants, and policy that provides more stable revenue to plants is needed to

build a more cost-effective and stable hydrogen ecosystem.
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