
Construction cost per kilowatt of pumped
hydroelectric storage

<div class="df_qntext">What are pumped hydro energy storage installed cost components?

Pumped hydro energy storage installed cost components This cost component comprises the main component

of the energy storage systems installed ( IRENA,2020 ). These components include: 1. Storage balance of

system: This takes into account the cost of supporting components such as cabling,switchgear,etc. 2.

 

<div class="df_qntext">What is NREL's cost model for pumped storage hydropower technologies?

With NREL's cost model for pumped storage hydropower technologies, researchers and  developers can

calculate cost and performance for specific development sites. Photo by Consumers Energy. Pumped storage

hydropower (PSH) plants can store large quantities of energy equivalent  to 8 or more hours of power

production.

 

<div class="df_qntext">Does pumped storage hydropower use financial assumptions?

Pumped storage hydropower does not calculate levelized cost of energy (LCOE) or levelized cost of storage

(LCOS) and so does not use financial assumptions. Therefore,all parameters are the same for the research and

development (R&D )and Markets &Policies Financials cases. 2024 ATB data for pumped storage hydropower

(PSH) are shown above.

 

<div class="df_qntext">How are pumped hydro energy storage projects financed?

PHES and other large hydropower projects are generally financed through a project finance schemeas shown

in Fig. 6.2 ( International Hydropower Association (IHA),2017 ). Figure 6.2. Typical pumped hydro energy

storage project finance structure ( International Hydropower Association (IHA),2017 ). 6.4.3.1.

 

<div class="df_qntext">How much does a hydropower project cost?

Large hydropower projects will typically average around 2% to 2.5%. Small hydropower projects don't have

the same economies of scale and can have O&M costs of between 1% and 6%,or in some cases even higher. 3.

The cost of electricity generated by hydropower is generally low although the costs are very site-specific.

 

<div class="df_qntext">What is pumped storage hydropower (PSH)?

Pumped storage hydropower (PSH) can meet electricity system needs for energy, capacity, and flexibility, and

it can play a key role in integrating high shares of variable renewable generation such as wind and solar.

The cost comparison between pumped hydroelectric energy storage (PSH) and lithium-ion batteries reveals

that pumped hydro storage is generally more cost-effective, especially when ...

Pumped Hydropower Storage (PHS) serves as a giant water-based &quot;battery&quot;, helping to manage

the variability of solar and wind power 1 BENEFITS Pumped hydropower storage (PHS) ranges from ...
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While pumped hydro storage projects score better on tariff competitiveness and storage duration over battery

energy storage systems, execution challenges remain high for the former.

4. Economic Impact The cost per kW of a PSH facility can vary significantly based on material costs. For

example, a 0.5GW x 12-hour storage facility might have costs around $2250/kW, ...

In this work, we will investigate the economic viability of Pumped Hydro Storage (PHS) as a grid-scale

energy storage solution, considering the costs and availability of various electric ...

MW, MWh NREL PSH USD Association for the Advancement of Cost Engineering cubic feet per second

U.S. Department of Energy engineering-procurement-construction Electric Power Research Institute ...

This research establishes a comprehensive framework for the conversion of conventional hydropower stations

into pumped storage facilities, offering a model for medium-small ...

For the 2023 ATB, we use cost estimates for a 1,000-MW plant, which has lower labor costs per power output

capacity compared to a smaller facility. O& M costs also include component costs for standard ...

PDF | On Nov 22, 2025, Zewen Ge and others published Embodied carbon emissions of pumped storage

hydropower infrastructure construction in China across temporal-spatial and driving ...

This chapter looks at how economic and financial indicators are applied in assessing and selecting

cost-effective pumped hydro energy storage (PHES). It highlights how energy storage ...

1 BENEFITS Pumped hydropower storage (PHS) ranges from instantaneous Innovative PHS operation to the

scale of minutes operation and days, providing corresponding services to the whole power ...

Table 2. Parameters for proposed pumped hydro sites and comparison to model costings The ANU is seeking

further funding from ARENA to automate the cost model to rank all of the 22,000 sites found ...

What do you need to know about energy storage? ofiles, including peak and off-peak periods. Technical

specifications and costs for storage technologies (e.g., lithium-i n batteries, pumped hydro, thermal ...

Pumped-Storage Hydroelectricity In subject area: Engineering Pumped hydroelectricity storage (PHS) is

defined as a technology that stores energy by pumping water to an upstream reservoir during periods ...

Average investment costs for large hydropower plants with storage typically range from as low as USD 1

050/kW to as high as USD 7 650/kW while the range for small hydropower projects is between USD 1 ...

Summary metrics describing U.S. hydropower and pumped storage hydropower (PSH) fleet capabilities in
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2022 The U.S. hydropower fleet includes 2,252 plants with a total generating capacity of 80.92 ...

As an energy storage technology, pumped storage hydropower (PSH) supports various aspects of power

system operations. However, determining the value of PSH plants and their many services and ...
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