
P
os
te
d
on

24
N
ov

20
22

—
C
C
-B

Y
4.
0
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
10
02
/e
ss
oa
r.
10
50
92
70
.1

—
T
h
is

a
p
re
p
ri
n
t
an

d
h
as

n
ot

b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
at
a
m
ay

b
e
p
re
li
m
in
ar
y.

Diversity in Approaches to Hydropower Flexibility in Water and

Power System Adaptation Strategies Under Climate Change

Conditions

Nathalie Voisin1 and Alison Colotelo1

1Pacific Northwest National Laboratory

November 24, 2022

Abstract

Hydropower plants and large storage reservoirs upstream of water-dependent power plants represent physical assets with a

substantial role in the function of both river and power grid systems. Hydropower has the potential to play an important role in

decarbonization strategies as a means to achieve reliability and resilience in an increasingly complex grid; for example, as a means

to offset variability in other renewable resources and provide long term energy storage. The power grid and river systems are

interlinked through hydropower plants, resulting in hydropower operators needing to balance potentially competing interests of

water management, as well as power demands. Despite this multisectoral dependency, the representation of hydropower in power

system resource adequacy studies typically differs from the representation in water management adaptation studies, especially

at the regional scale. The objective of this presentation is to clarify the concept of hydropower flexibility (and adaptation) in

a way that can bridge gaps between the tools used by and expectations of water managers, hydropower operators and power

system operators. The developed qualitative multisystem, multiscale approach to hydropower flexibility can be leveraged to

highlight the value, facilitate the compatibility and complementarity, and inform on the generalization of technology innovation

and climate change adaptation strategies.
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