
the new breed of pumped storage hydropower

In this guest article, Chris Baker, Founder and CTO of Sunshine Hydro, shares a bold vision for

how combining pumped storage hydropower with complementary technologies - in what he calls

the "Superhybrid" model - could unlock long-duration storage, reduce project risk, and reshape As

part of the International Hydropower Association's 30th anniversary series, we're showcasing the

forward-thinking approaches that will shape the next 30 years of sustainable hydropower. In this

guest article, Chris Baker, Founder and CTO of Sunshine Hydro, shares a bold vision for how

combining  NREL experts are developing tools and partnering with industry to unlock the full

potential of pumped storage hydropower (PSH)--a form of hydropower used to generate

electricity, store energy, and provide grid services. Image from IKM 3D. Pumped storage

hydropower facilities rely on two reservoirs  ity, and system inertia. New PSH development is

challenged by regulatory and delays, electricity market structures that undervalue or ignore PSH's

important contributions to the grid, and a lack of aven se to 63 percent by . These variable

generation facilities are weather-dependent; storage is  But the third Green Energy Auction created

the Thunder Consortium -- a formidable alliance of Aboitiz Renewables, Sumitomo Corporation,

and Japan's J-Power -- and secured the privatization of the historic Caliraya-Botocan-Kalayaan

complex with an aggressive winning bid. These moves illuminate  By balancing supply and

demand, pumped hydropower storage helps stabilize the electrical grid, reducing the need for

additional power plants and associated environmental impacts. However, constructing reservoirs

and associated infrastructure can lead to significant land use changes, water quality  Over 55

governments and international agencies have endorsed a new framework to accelerate the adoption

of pumped storage hydropower, a technology considered essential for secure and flexible clean

energy systems. The Global Alliance for Pumped Storage (GAPS), established at COP29 in Baku 

Pumped storage hydropower operation for supporting cleanPumped storage hydropower (PSH)

provides the largest form of energy storage in power grids, with 179 GW installed globally as of .

THE NEW BREED OF PUMPED STORAGE HYDROPOWERAn additional 78,000 MW in

clean energy storage capacity is expected to come online by from hydropower reservoirs fitted

with pumped storage technology, according to this working  Technology Strategy Assessment

PSH functions as an energy storage technology through the pumping (charging) and generating

(discharging) modes of operation. A PSH facility consists of an upper reservoir and a lower  A

Review of World-wide Advanced Pumped Storage Hydropower Pumped storage hydropower

(PSH) is very popular because of its large capacity and low cost. The current main pumped storage

hydropower technologies are conventional  Pumped Storage Hydropower | Water Research |

NRELNREL experts are developing tools and partnering with industry to unlock the full potential

of pumped storage hydropower (PSH)--a form of hydropower used to generate  Pumped Storage

HydropowerIn the U.S., there are 67 new PSH projects across 21 states, representing over 50 GWs

of new long-duration storage. To help spur new pumped storage development, U.S. policymakers 

Revitalized Pumped-Storage Hydropower Plant is a Renewable 4 ???&#; Revitalized Pumped-

Storage Hydropower Plant is a Renewable Energy Game-Changer in the Philippines 4 hours ago
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Raymond Tribdino Tell Us What You're Thinking! Digging deep: How pumped hydropower

storage will shape the Pumped hydropower storage optimizes energy efficiency while reducing

environmental impact. Explore how advanced engineering is driving the next generation of  More

than 55 governments and international agencies back Over 55 governments and international

agencies have endorsed a new framework to accelerate the adoption of pumped storage

hydropower, a technology considered National Hydropower Association Pumped Storage ReportA

new addition in this report is the "frequently asked questions" section. A primary goal of this paper

is to offer the reader a pumped storage hydropower (PSH) handbook of historic  NMSU to lead

hydropower project, collaborate with Navajo Nation1 ??&#; New Mexico State University will

lead a $14.2 million project to research the possibility of a large-scale pumped storage hydropower

facility that will provide reliable power and long  Insight into key developments in pumped storage

hydropower To make it easier for grid operators to monitor inertia using the algorithm and better

prepare for potential grid instability, the researchers created a visualisation interface.  Global

hydropower generation rebounds in and pumped storage Key hydropower trends by region: China

remained at the forefront of new development, adding 14.4GW of hydropower capacity in . More

than half of this capacity  Industry-first guide charts path to unlock investment in pumped storage

New guide launched today provides key decision-makers with recommendations for de-risking

investments in pumped storage, responding to a rapid global shift toward  Technology: Pumped

Hydroelectric Energy Storage Summary of the storage process Pumped storage plants are a

combination of energy storage and power plant. They utilise the elevation difference between an

upper and a lower storage basin.  Pumped storage: the missing link in global renewable With

300MW and 10 hours of storage the new pumped storage plant will be positioned downstream

from existing dam. And speaking about his  Pumped Storage Hydropower Potential and

OpportunitiesPumped Storage Hydropower (PSH) Has Potential Balance the Grid and Integrate

Variable Renewables DOE Hydropower Vision Storage Futures Study  Electrical Systems of

Pumped Storage Hydropower PlantsExecutive Summary While the concept of pumped storage

hydropower (PSH) is not new, adjustable-speed pumped storage hydropower (AS-PSH) is

equipped with power electronics;  Pumped Storage Industry Report Among the various

technologies available, pumped storage hydropower (PSH) stands out as a cornerstone solution,

ensuring grid stability and sustainability. This report explores the  Pumped storage: powering a

sustainable futurePumped storage hydropower has an advantage over batteries, as they can provide

"deeper storage", that is much longer duration storage. A functioning AC power system Pumped

Storage Everything old is new again. Hydropower is making its comeback, and not just as a

generation source. Water can act as a battery, too. It's called pumped  Pumped Storage

Hydropower Series: UK's Pumped Storage FutureThis has encouraged developers to scope sites

for new PSH projects, but moving from planning into construction and operation has stalled due to

lack of long-term revenue visibility. The world's water battery: Pumped hydropower The existing

161,000 MW of pumped storage capacity supports power grid stability, reducing overall system
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costs and sector emissions. A bottom up  Pumped Storage Hydropower Capabilities and CostsThe

International Forum on Pumped Storage Hydropower's Working Group on Capabilities, Costs and

Innovation has released a new paper, 'Pumped  Rye Development is at the forefront of a new era in

U.S. hydropower Rye Development is at the forefront of a new era in U.S. hydropower, driving

pumped storage projects that will enhance the nation's energy grid with reliable, long-term  What

is behind the renaissance of pumped storage "Pumped storage hydropower (PSH) is a fantastic tool

that's being used more and more by grids around the world to store excess amounts  Pumped

storage and the future of power systems Pumped storage tends to have high energy-to-power ratios

and is well suited to provide long discharge durations at very low energy storage costs. Across

different timescales,  Global hydropower generation jumps 10% in as pumped storage In , China

completed the Fengning Pumped Storage Power Station in Hebei province, now the largest facility

of its kind globally. Global hydropower generation rose  Global pumped storage hydropower In ,

pumped hydropower was the dominant global electricity storage solution, accounting for 62

percent of the world's energy storage capacity.What is behind the renaissance of pumped storage

"Pumped storage hydropower (PSH) is a fantastic tool that's being used more and more by grids

around the world to store excess amounts  Pumped storage and the future of power

systemsPumped storage tends to have high energy-to-power ratios and is well suited to provide

long discharge durations at very low energy storage  Global hydropower generation jumps 10% in

as In , China completed the Fengning Pumped Storage Power Station in Hebei province, now the

largest facility of its kind globally. Global  The UK has the opportunity to lead the way on While

the upfront investment is relatively large, there are huge potential cost savings, many of which can

be passed on to customers. A  Pumped Storage HydropowerProven Technology for an Evolving

Grid Hydropower generation, including Pumped Storage Hydropower (PSH), can facilitate the

integration of increasing variable generation resources -  Low-head pumped hydro storage: A

review on civil structure The energy transition requires large-scale storage to provide long-term

supply and short-term grid stability. Though pumped hydro storage is widely us
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