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Overview

This study performs a landscape analysis to establish the current state of PSH
technology and identify promising new concepts and innovations. The focus of
this study is the review of 12 innovative PSH technologies using a set of
predefined evaluation criteria. This report on accelerating the future of
pumped storage hydropower (PSH) is released as part of the Storage
Innovations (SI) 2030 strategic initiative. The objective of SI 2030 is to develop
specific and quantifiable research, development, and deployment pathways to
achieve the targets identified. In April 2019, WPTO launched the HydroWIRES
Initiative1 to understand, enable, and improve hydropower and pumped
storage hydropower’s (PSH’s) contributions to reliability, resilience, and
integration in the rapidly evolving U.S. electricity system. The unique
characteristics of hydropower. New solar and wind generation capacity is
being installed around the world five times faster than all other new electricity
sources combined, which is compelling market-based evidence that solar and
wind generate the cheapest electricity. As revealed by the Australian National
University ’s recent. Pumped storage hydropower has grown rapidly over the
last fifty years, first to store energy produced by thermal and nuclear stations
during off-peak hours when demand is low, and since the turn of the century
to deal with the intermittency of wind and solar power generation. By 2023
the global. Pumped hydroelectric storage (PHS) is the most widely used
electrical energy storage technology in the world today. It can offer a wide
range of services to the modern-day power grid, especially assisting the large-
scale integration of variable energy resources. It has gained a renewed
interest. This paper presents a comprehensive review of pumped hydro
storage (PHS) systems, a proven and mature technology that has garnered
significant interest in recent years. The study covers the fundamental
principles, design considerations, and various configurations of PHS systems,
including. 
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Long Duration Energy Storage
Market Overview Report 2025-2026
...

The key opportunities in Long Duration Energy
Storage (LDES) involve integrating technologies
like Advanced Pumped Hydro, Compressed Air,
Redox Flow Batteries, Solid Gravity, ...

  

Pumped Storage Hydropower:
Innovations in Energy Conversion
and Storage  

Pumped storage hydropower, as a mature and
reliable large-scale energy storage technology,
plays a crucial role in balancing grid supply and
demand, enhancing the integration capacity of
renewable ...

  

The Present Situation Analysis and
Future Prospect of ...

PDF , Pumped storage technology is well-
developed, cost-effective, and offers promising
future growth. It is crucial to the development of
energy , ...

  

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

Long-duration energy storage: why pumped
storage is a ubiquitous technology Drawing on
global survey data, Professor Andrew Blakers of
the Australian National University highlights the
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Approval and progress analysis of
pumped storage power stations in  

Pumped storage power stations in Central China
are typical for their large capacity, large number
of approved pumped storage power stations and
rapid approval. This paper analyzes the ...

  

Pumped hydro energy storage
system: A technological review

The pumped hydro energy storage (PHES) is a
well-established and commercially-acceptable
technology for utility-scale electricity storage and
has been...

  

Pumped Thermal Energy Storage
Technology (PTES): Review

Pumped thermal energy storage (PTES) is a
highly promising and emerging technology in the
field of large-scale energy storage. In comparison
to the other thermal energy storage ...
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Pumped Thermal Electricity
Storage: A technology overview

Among the in-developing large-scale Energy
Storage Technologies, Pumped Thermal
Electricity Storage or Pumped Heat Energy
Storage is the most promising one due to its long
cycle ...

  

Pumped thermal energy storage: A
review 

One of the most matured power generation and
energy storage technology is the pumped hydro-
energy storage or PHES but it is limited by the
geographical restrictions due to large water ...

  

A Review of Technology Innovations
for Pumped Storage ...

Based on the review performed in this study,
several promising innovative PSH technologies
have been identified: submersible pump-turbines
and motor-generators, geomechanical PSH, open-
pit mine ...

  

Technology Strategy Assessment 

Of the 21.9 GW of currently installed PSH
capacity, the vast majority were developed
during the 1960s through the 1990s [3]. With
rapidly evolving demand for energy storage,
applications for regulatory ...

  

Powered by Power Solutions



Page 6/6

A bird's eye view of pumped hydro
energy storage: A bibliometric  

Abstract Large-scale energy storage solutions
have become increasingly critical as the global
energy sector shifts towards renewable sources.
This study conducted a comprehensive ...
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