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Overview

As the electric sector evolves and increasing amounts of variable generation are installed on the system, there are greater needs for system flexibility, sufficient capacity and greater concern for overgenreation.  As a result there is growing interest in exploring the role of energy storage and demand response technologies to support grid needs.

Hydrogen is a versatile feedstock that can be used in a variety of applications including chemical and industrial processes, as well as a transportation fuel and heating fuel.  Traditionally, hydrogen technologies focus on providing services to a single sector; however, participating in multiple sectors has the potential to provide benefits to each sector and increase the revenue for hydrogen technologies.  
The goal of this work is to explore promising system configurations for hydrogen systems and the conditions that will make for successful business cases in a renewable, low-carbon future.

Methods

Current electricity market data, electric and gas infrastructure data and credit and incentive information are used to perform a technoeconomic analysis to identify promising criteria and locations for successful hydrogen energy storage and power-to-gas projects.  Infrastructure data will be assessed using geographic information system applications.  An opearation optimizaiton model is used to co-optimizes participation in energy and ancillary service markets as well as the sale of hydrogen. 
Results

From previous work we recognize the great opportunity that energy storage and power-to-gas but there is a lack of information about the economic favoariblity of such systems. This work explores criteria for selecting locations and compares the system cost and potential revenue to establish competitiveness for a variety of equipment configurations.  

Conclusions

Hydrogen technologies offer unique system flexibility that can enable interactions between multiple energy sectors including electric, transport, heating fuel and industrial.  Previous research established that hydrogen technologies, and in particular electrolyzers, can respond fast enough and for sufficient duration to participate in electricity markets.  This work recognizes that participation in electricity markets and integration with the gas system can enhance the revenue streams available for hydrogen storage systems and quantifies the economic competitiveness and of these systems. 

A few of the key results include 1) the most valuable revenue stream for hydrogen systems is to sell the produced hydrogen, 2) participation in both energy and ancillary service markets yields the greatest revenue and 3) more storage capacity is not necessarily more competitive in current energy and ancillary service markets.
