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Hydrogen-Based Energy Storage

Inputs: Local distribution circuit, water, Oxygen
Outputs: Oxygen, water, local distribution generation

SDG&E is developing a Power-to-Gas-to-Power (P2G2P) project which
will use hydrogen as the energy storage medium.

The energy storage system will:
— Use a grid-connected electrolyzer to generate hydrogen
— The hydrogen will be stored in high-pressure tanks
— A fuel cell will consume the stored hydrogen to produce grid
power
— All created hydrogen is used exclusively by the fuel cell

The system will start as long-duration (8+ hours) energy storage.
The system duration may be expanded to greater hours through the

addition of more hydrogen tanks, or to support even longer durations
(e.g., multi-day weather events)

Image source: h-tec
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Compressors and other equipment may classify as auxiliary load.
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Preliminary conversations with CAISO have led to the direction to classify this as “hybrid energy storage”, since:
1) the asymmetric nature does not fit the normal energy storage operating assumptions for CAISO models as the electroylzer and the fuel

cell operate independently, and
2) a stand alone fuel cell of less than 500kW does not meet the minimum for a standalone generator.



Future Considerations

Hydrogen is a Versatile Technology for the Clean Energy Future

Conventional Storage Hydrogen

\ Synthetic

Power
Generation

Renewables

Ammonia/
Fertilizer

Nuclear Hydrogen
Generation

Metals
Refining

Electric Grid

Infrastructure
Fossil

Other
End Use

Heating
Gas Image source:
Infrastructure https://www.energy.qov/eere/fuelcells/h2scale

* An electrolyzer may produce additional hydrogen for additional purposes at a future time
(e.g. fuel cell vehicle fueling, natural gas system blending).

* The multi-use nature of hydrogen may require additional regulatory, accounting, and settlement

processes to account for input energy used for “energy storage” to be separated from other
usages in the future.
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What is Green Hydrogen?

Hydrogen is already used in
multiple industries for diverse
purposes. “Green Hydrogen” is
produced from renewable
energy like solar and wind.

SDG&E, other utilities, and
energy infrastructure providers
around the globe are investing in
green hydrogen infrastructure to
support net-zero emissions and
climate goals.



https://www.energy.gov/eere/fuelcells/h2scale

Thank you

Questions

Stephen Johnston, Advanced Clean
Technology Innovation Manager

sjohnston2@sdge.com
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