3 Electrochemical energy storage and
- compression energy cost

How to evaluate the cost of energy storage technologies?

In order to evaluate the cost of energy storage technologies,it is necessary to establish a cost anaysis
model suitable for various energy storage technologies. The LCOS model is atool for comparing the unit costs
of different energy storage technologies.

Is electrochemical hydrogen compression aviable aternative to a gaseous hrs?

The main cost contributor is the currently used mechanica compressor. Electrochemical hydrogen
compression (EHC) has recently been proposed as an alternative. However,its optimal integration in an HRS
has yet to be investigated. In this study,we compare the performance of a gaseous HRS equipped with
different compressors.

How does a high-pressure storage system affect energy consumption?

Besides the investment cost, the energy demand also depends on the size of these components: the lower the
high-pressure storage system volume, the lower the investment cost, but the higher the working pressure in the
tanks to achieve a given storage capacity and thus the energy consumption (Mayer et a., 2019).

Can electrochemical hydrogen compression be used in hydrogen refueling stations?

Hydrogen refueling stations (HRS) can cause a significant fraction of the hydrogen refueling cost. The main
cost contributor is the currently used mechanical compressor. Electrochemical hydrogen compression (EHC)
has recently been proposed as an aternative. However,its optimal integration in an HRS has yet to be
investigated.

Does levelized cost of storage encumber the commercialization of EES?

However,the commercialization of the EES industry is largely encumberedby its cost; therefore,this study
studied the technical characteristics and economic analysis of EES and presents a detailed analysis of the
levelized cost of storage (LCOS) for different EES technologies.

Why is electrochemical compression better than mechanical compression?

Without the vulnerable moving parts of mechanical compressors,EHC is vibration-free,and the noise and
possibility of compressor failure are reduced. Electrochemical compression is isothermal,in theory,and thus a
higher efficiency is obtained than the adiabatic process of conventional mechanical compression.

However, the commercialization of the EES industry is largely encumbered by its cost; therefore, this study
studied the technical characteristics and economic analysis of EES ...

In this multiyear study, analysts leveraged NREL energy storage projects, data, and tools to explore the role
and impact of relevant and emerging energy storage technologiesin the U.S. power sector ...
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This paper analyzes the key factors that affect the life cycle cost per kilowatt-hour of electrochemical energy
storage and pumped storage, and proposes effective measures and ...

Hydrogen storage technologies are also limited by several issues, including low volume energy density, low
efficiency compression and high-cost pressure vessels.

There are various compressor designs that can be used and ultimately the choice of compression technology,
associated costs, energy use and resulting GHG emissions will depend on where ...

We develop a dynamic and spatially distributed (1D) model of an electrochemical hydrogen compressor. We
investigate hydrogen compression at low to high ...

Overall Objectives o Develop and demonstrate an electrochemical hydrogen compressor (EHC) to address
critical needs of lower cost, higher efficiency, and improved durability.

However, for a successful hydrogen economy to develop, the compression and storage costs of hydrogen must
be lowered to overcome its low volumetric energy density (i.e., ...

Since the programs start, EHC have increased in active area, current density, stack height, compression
efficiency, and overall hydrogen flux, while simultaneously lowering costs by 60% ...
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