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Efficiency analysis of pumped
storage system
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Overview

Abstract: This paper focuses on the evaluation of the operational effect of a
pumped storage plant in a new power system. An evaluation index system is
established by selecting key indicators from the four benefit dimensions of
system economy, low carbon, flexibility, and reliability. It emphasizes the
importance of balancing energy supply and demand while addressing
ecological impacts. When demand exceeds supply the thermal energy storage
is discharged in order. To address peak-shaving challenges and power
volatility induced by high-penetration renewable integration, this study
proposes a hierarchical collaborative optimization framework for hydro-wind-
solar-pumped storage delivery systems under extreme generation scenarios.
A tri-level dispatch protocol. [1] A.
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Efficiency analysis of pumped storage system

Low-head pumped hydro storage: An evaluation
of energy balancing ...

The results demonstrate that the low-head
pumped hydro storage system is a viable large-
scale energy storage solution, capable of round-
trip efficiencies above 70% across a wide
operating range.

Winter 2026 PSH Hydroelectricity: Energy
Generation & Efficiency ...

Explore the mechanics and efficiency of pumped
storage hydropower systems, focusing on energy
generation and environmental considerations.

Optimal Operational Strategies for Hydro-Wind-
Solar-Pumped Storage  

Abstract To address peak-shaving challenges and
power volatility induced by high-penetration
renewable integration, this study proposes a
hierarchical collaborative optimization framework
for hydro-wind ...

Pumped Thermal Energy Storage:
Thermodynamics and Economics

sCO2-PTES performance is more sensitive to heat
exchanger efficiency than ideal-gas PTES. What
are start costs? What are ramp rates? What is
the local generation mix, transmission
constraints, ...
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Comprehensive Evaluation of a Pumped Storage
Operation Effect  

Using this method, the operational effect of
pumped storage plants with different installed
capacities, regulation durations, and conversion
eficiencies are comprehensively evaluated and 

A Comparative Study on Pumped Storage
Efficiency under Different  

While Pumped storage can effectively cope with
the increasing demand for regulation flexibility
from both the power sources and power grids,
the impact of the d

Efficiency analysis of underground pumped
storage hydropower plants

In this paper, a novel method to determinate the
round trip energy efficiency in pumped storage
hydropower plants with underground lower
reservoir is presented.
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Analysis of a Pumped Heat Electricity Storage
System with Latent Heat  

In this paper a PHES with a latent heat thermal
energy storage with a maximal temperature from
100°C to 150°C is investigated via an
exergoeconomic analysis. Both, the heat pump
cycle and the Organic Rankine Cycle ...

A comprehensive thermodynamic analysis of
pumped thermal electricity  

Based on energy and exergy analyses, this study
compares non-recuperated and recuperated
configurations of Brayton-based pumped thermal
electricity storage technologies. Working gases
and ...

Pumped storage hydropower operation for
supporting clean energy systems

Optimized multiscale scheduling or control of
PSH with variable renewable energy and other
storage systems is necessary to increase the
power regulation flexibility and promote
operational 
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