
Hydrogen energy storage round trip
efficiency

Round-trip efficiency is the percentage of electricity retrieved after being stored. The technology to convert

power to hydrogen and back to power has a round-trip efficiency of 18%-46%, according to data that Flora

presented from the Massachusetts Institute of Technology and scientific journal Nature Energy.

An efficient RFC enables long term, utility scale storage to enable higher renewable energy penetration.

Hydrogen has advantages over batteries for storage durations greater than 8 hours. Ideally a Unitized RFC

(URFC) would eliminate a stack and balance of plant to simplify and reduce cost. Outreach.

Higher RHFC round-trip efficiency relies on improved electrolyzer and fuel cell performance. When storing

overgeneration from wind turbines, energy storage in hydrogen provides an energy return similar to batteries,

in spite of its lower round-trip efficiency.

Objectives. Compare hydrogen and competing technologies for utility-scale energy storage systems. Explore

the cost and GHG emissions impacts of interaction of hydrogen storage and variable renewable resources.

Outline. Study Framework Preliminary Study Results. Lifecycle cost analysis for hydrogen and competing

technologies.

The round-trip efficiency (RTE) for energy storage refers to the ratio between the energy supplied to the

storage system and the energy retrieved from it. Specifically, we investigate the feasibility of enhancing this

efficiency through the integration of thermal compression and oxyfuel processes.

A major performance criterion of the test bench is its ability to efficiently convert electricity to hydrogen and

then back to electricity. This is evaluated using round-trip efficiency, i round-trip, a term traditionally used for

batteries.

o An efficient RFC enables long term, utility scale storage to enable higher renewable energy penetration o

Hydrogen has advantages over batteries for storage durations greater than 8 hours o Ideally a Unitized RFC

(URFC) would eliminate a stack and balance of plant to simplify and reduce cost

The maximum achievable round-trip efficiency is of 29% when considering solid oxide electrolysis along with

metal hydride storage. This number goes sharply down when using either alkaline or proton exchange

membrane electrolyzers, 22.2% and 21.8% respectively.

However, the low round-trip efficiency of a RHFC energy storage system results in very high energy costs

during operation, and a much lower overall energy efficiency than lithium ion batteries (0.30 for RHFC, vs.

0.83 for lithium ion batteries). RHFC''s represent an attractive investment of manufacturing energy to provide

storage.
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Aside from storage in batteries 3,4, electrolytic hydrogen production via Power-to-Gas (PtG) processes can

absorb electricity during times of ample power supply and thereby yield hydrogen...
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