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Can Re-regulation Reservoir and Battery Energy Storage System Cost-Ef-
fectively Mitigate Downstream Impact of Hydropeaking?

To compensate for mismatches between generation and load, hydropower plants frequently
operate in strong hydropeaking schemes, which is harmful to the downstream ecosystem. Fur-
thermore, new power market structures and variable renewable systems may exacerbate this
behavior. Ecological constraints (minimum flows, maximum ramps) are frequently used to mit-
igate hydropeaking, but these stand in direct tradeoff with the operational flexibility required for
integrating renewable technologies. Fortunately, there are also physical methods, i.e. re-regu-
lation reservoirs and batteries. However, to date, there are no studies about their cost-effec-
tiveness for hydropeaking mitigation. This study aims to fill that gap. For this, we formulate an
hourly mixed-integer linear optimization model to simulate the annual operation of a hydro-
thermal-renewable power system. In a case study inspired on southern Chile, we compare the
business-as-usual (unconstrained) hydropower operation with an ecologically constrained op-
eration. The resulting cost increase is then contrasted with the annual payments necessary for
the two physical hydropeaking mitigation options. For highly constrained operations, both re-
regulation reservoirs and batteries show to be economically attractive. For intermediate con-
strained scenarios, re-regulation reservoirs are cost-effective, whereas batteries are viable
only in the future when they become cheaper. Finally, less stringent hydropeaking constraints
do not justify physical mitigation measures, as the necessary flexibility can be provided by
other power plants of the system. Results show that a re-regulation reservoir is highly cost-
effective while BESS can be a cost-effective substitute in the future when re-regulation reser-
Voir is not constructible.
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