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Hydrogen at Scale: Commercialization Plan for California Floating Offshore Wind 
 

Elias Greenbaum 
 
GTA, Inc. recommends a bootstrap commercialization plan for early-stage monetization of the 
best wind resource in California: the north coast, from Mendocino County to the Oregon border, 
a region that includes the Humboldt Bay call area. The plan is unencumbered by the nominally 
problematic small load centers and limited electric transmission capacity that characterize the 
Humboldt Bay call area by advocating multi-gigawatt floating offshore wind farms that are not 
connected to a utility grid. Native electricity from each turbine is sent directly to the seafloor and 
conditioned to power a dedicated subsea electrolyzer system that is anchored at the seafloor, 
where renewable hydrogen is produced.1 Each GTA electrolyzer communicates with a subsea 
hydrogen pipeline network and processing industry that prepares, stores and/or delivers the hy-
drogen to market. Please see the following page for a conceptual overview of the system. 
 
Market examples are grid-balancing for renewable energy utilities and the California hydrogen 
fuel cell electric vehicle market. Another revenue stream is the production of 100% green ammo-
nia. The U.S. produces about 10 million metric tons of hydrogen per year, about half of which is 
used for the agriculture industry for fertilizer. An air separation plant aboard a floating, produc-
tion, storage and offloading (FPSO) vessel can extract nitrogen from the air and hydrogen from 
water to manufacture and deliver renewable ammonia. The proposed California intrastate com-
mercialization plan is analogous to the newly established Japan–Australia joint venture wherein 
liquid hydrogen produced in Australia is delivered to Japan by Kawasaki Heavy Industries’ liq-
uid hydrogen tanker, the Suiso Frontier.2 In the standard business model of offshore wind en-
ergy, the cost of power electronics, inter-array cables and high-voltage export cables connecting 
offshore wind farms to the onshore electricity grid is 25% or more (depending on distance from 
shore) of the system CAPEX. Also, insurance payments for the cables account for 30% of the 
system OPEX because 90% of the lawsuits and 70% of the actual cash settlements in the off-
shore wind electricity industry are associated with the cables. Overall electric energy cable losses 
between the offshore wind farm and utility consumers is in the range 8 – 15%. For subsea elec-
trolyzers anchored at the seafloor, these expense categories and energy losses are eliminated. En-
ergy transport by hydrogen in gas pipelines is eight times cheaper than energy transport by elec-
tricity in copper cables.3 
 
Elias Greenbaum is President of GTA. Inc. and a member of the Board of Directors, California Hydrogen 
Business Council. The ideas and recommendations contained in the comments are those of the author, not 
the CHBC. Contact: greenbaum@gtaH2.com.  
 
 

 
1 E. Greenbaum, “Scalable Subsea Electrolysis Arrays for Offshore Wind Energy Hydrogen Production”, poster and 
talk presented at the AWEA Offshore Windpower Conference & Exhibition, October 22 – 23, 2019, Boston, MA. 
GTA TRL 4 prototype electrolyzers have been tested and validated at the National Renewable Energy Laboratory 
under Cooperative Research and Development Agreement CRD-18-747. 
2 The Japan Times, “Kawasaki Heavy Industries Launches World’s First Liquid Hydrogen Ship in Quest to Estab-
lish Green Supply Chain”, December 13, 2019. 
3 B. D. James, et al., “Analysis of Advanced H2 Production & Delivery Pathways”, presented at the DOE Hydrogen 
and Fuel Cells Program 2019 Annual Merit Review and Peer Evaluation Meeting, April 30, 2019, Crystal City, VA. 
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Figure 1 Subsea view of a 1 gigawatt offshore floating offshore hydrogen wind farm comprised of 100 ten-MW turbines. The 
floating wind turbines shown in the drawing are not connected to a utility grid. They are far from shore and out of sight from 
the coast line. Cold water and hydrostatic pressure at the sea floor are used for cooling the electrolyzers and compressing the 
hydrogen gas without mechanical compressors. 

Figure 2 Aerial view of 1 gigawatt hydrogen wind farm showing a floating, production, storage and offloading (FPSO) vessel 
that is used for hydrogen processing at sea. Subsea technology developed for the offshore gas and oil industry can be readily 
adapted for subsea renewable hydrogen production powered by floating offshore wind turbines. 
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