Pumped Storage Hydropower Storage:
Insights from the Future of Energy Storage Study

The
Future of

Howard Gruenspecht

Energy
Storage

An Interdisciplinary MIT Study

a2
MiTe,



Pumped storage hydro (PSH) is a mature and widely-
deployed long-duration (10+ hours) storage technology.
The U.S., Europe, and Japan built significant PSH In 2020, PSH was over 99% of the energy capacity and

capacity over 1960-2000. Since 2000, China has over 90% of power capacity of the world’s total
dominated PSH growth electricity storage -- (for the U.S. only, over 98% and

over 87% respectively)

The PSH share of total electricity storage is falling more
rapidly for power capacity than for energy capacity

250
The economic value of PSH and other forms of storage

200 has generally decreased over the last 20 years as the
increasing role of natural gas generation has reduced
150 China the gap between day and night generation costs

» ROW
m Other Asia

100 m Europe Electricity market restructuring, both in the U.S. and
A globally, has also made it much more difficult to
’ I finance PSH projects
R

1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030
(Expected)

GW

o

MIT



Pumped hydro storage costs: power capacity (MW) is costly, energy capacity cost
($/MWh) varies widely by project ($5/kWh to $70/kwh or higher)

Cost of power and energy capacity for PSH projects since 1995
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