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Why not pump back

 when

 it is hydrologically feasible?

What if we align PSH 

operations only to absorb 

residual loads under 

increasing solar 

penetration scenarios?
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PSH Simulation Outlooks
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Five-Breakpoint Discrete Hedge Curve Rule
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PSH looping volume handled offline via
artificial reservoir (VBOX)

System Specific: Pumping/Turbining 
operating

Volume Responsive: Based on each 
individual system

Data-light: Only requires infrastructural 
characteristics

Good reconstruction up to 2007 

(close to 100% similarity) 

PSH Generation Validation

Reduction of PSH use in the past 

decade unrelated of water availability 

From Questions to Validations

A more realistic yet simplified rule was needed to model PSH at large 

scale, driving the approaches in the PSH Outlook.

RQ2. Can we effectively estimate the Pumped-Storage 

Hydropower (PSH) potential for green transition and energy 

balancing despite operational complexity?

~96% match with historical data shows strong model perfomance in simulating 

energy generation at both large-scale and detailed levels.

Absolute Relative Error  = |HPobs − HPsim|/HPobs × 100

RQ1. How well can a hydrological model simulate energy generation over 

large-scale? 

Introduction

340 Hydropower Plants 
(>3MW)

154 Reservoirs

~15 GW Installed Power
(75% of total share)

30 TWh Annual Production

Hydropower Plants Present in the Italian Alpine Region (IAR)
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The human system module demands hydropower 
topology data for coupling flows and solving mass balance

HYPERstreamHS

CHECK OUT! 
OUR LATEST DATASET RELEASE

Comprehensive dataset containing detailed infrastructural 
charactersitics of hydroelectric systems across the IAR.

Galletti, A., Zarghami Dastjerdi, S., and Majone, B.: Comprehensive inventory of 
large hydropower systems in the Italian Alpine Region, Earth Syst. Sci. Data 
Discuss. [preprint], https://doi.org/10.5194/essd-2024-521, in review(Accepted for 
final publication), 2025. 
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