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Figure 42. Maximum hydrogen production potential from Alaska marine energy resources 
Values shown are in million metric tons (MMT) per year. Illustration by NREL 

Clean hydrogen can be produced via many methods; however, the most commercially ready technology, 
provided the power source comes from renewable electricity, is through water electrolysis. With its 
performance characteristics and recent cost reductions, proton exchange membrane electrolyzers have 
surpassed available electrolyzer technologies (Plug 2022). This is the technology assumed in the analysis 
presented in the following subsections.  

5.3.1 Methodology 

The techno-economic assessment of hydrogen production and storage in Alaska was conducted using an 
open-source optimization framework called Revenue, Optimization, and Device Operation (RODeO, 
NREL 2022). RODeO is formulated as a mixed-integer linear programming model in the GAMS 
modeling platform (Best in class … [date unknown]). The objective is to minimize the total unit cost for a 
collection of equipment at a given site. The equipment includes generators (e.g., gas turbine, steam 
turbine, solar, wind, hydro, fuel cells), storage systems (e.g., batteries, pumped storage hydropower, gas-
fired compressed air energy storage, long-duration systems, hydrogen), and flexible loads (e.g., electric 
vehicles, electrolyzers, flexible building loads) (NREL 2020). Hence, the metric that is used for analysis 
and comparison of use cases in this analysis is levelized cost of hydrogen (LCOH). RODeO model inputs 
and outputs are shown in Figure 43. 
 




