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Overview

As of 2025, according to International Hydropower Association, [4] worldwide
PSH provides 200 GW power and 9000 GWh energy storage, while the Battery
energy storage system market is catching up very fast in terms of power
generation capacity. A PSH system stores energy in the form of gravitational
potential energy of water, pumped from a lower elevation. It is a configuration
of two water reservoirs at different elevations that can generate power as
water moves down from one to the other (discharge), passing through a
turbine. It can offer a wide range of services to the modern-day power grid,
especially assisting the large-scale integration of variable energy resources.
PSH complements wind and solar by storing the excess electricity they create
and providing the backup for when the wind isn’t blowing, and the sun isn’t
shining.
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Annual power generation of pumped storage power station

  

Pumped storage hydropower: Water
batteries for solar and wind  

The Fengning Pumped Storage Power Station is
the one of largest of its kind in the world, with
twelve 300 MW reversible turbines, 40-60 GWh
of energy storage and 11 hours of energy
storage, their ...

  

Pumped-storage hydroelectricity 

Pumped-storage hydroelectricity (PSH) is a form
of hydroelectric energy storage used by electric
power systems for load balancing. It stores
energy as gravitational potential energy by
pumping water from ...

  

Pumped Storage 

Projections by the International Renewable
Energy Agency (IRENA) to meet a global net-zero
scenario by 2050 indicate that over 420 GW of
PSH will be required, which means about 10
GW/year of new ...

  

Technology: Pumped Hydroelectric
Energy Storage 

Most pumped hydroelectric storages are
designed to deliver their maximum output over a
period of 4 to 9 hours. Systems with very large
reservoirs, especially ones with a natural inlet,
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can deliver energy ...

  

Long-duration energy storage: why
pumped storage is a ubiquitous  

Worldwide there are 820,000 off-river pumped
storage sites with 86,000,000 GWh of storage.
Image courtesy of ANU New solar and wind
generation capacity is being installed around ...

  

Pumped Storage Hydropower 

According to the 2023 edition of the Hydropower
Market Report, PSH currently accounts for 88%
of all utility-scale energy storage in the United
States. America currently has 43 PSH plants and
has the ...

  

Pumped-storage hydroelectricity 

Inaugurated in 1966, the 240 MW Rance tidal
power station in France can partially work as a
pumped-storage station. When high tides occur
at off-peak hours, the turbines can be used to
pump more ...
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Optimization of sizing and operation
of pumped hydro storage plants  

To this aim, this paper deals with the
optimization of the sizing and operation of a PHS
plant that interacts with a power generation
system consisting of different power production
...

  

DOE ESHB Chapter 9: Pumped
Hydroelectric Storage

According to the International Hydropower
Association's 2021 Hydropower Status Report
[1], the globally installed capacity of PHS
reached about 160 GW in 2020, with 1.5 GW of
capacity added in 2020 ...
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