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Accurately modeling hydroelectricity generation in operational 

studies and power systems planning is key to ensuring a reliable 

and resilient future grid in the face of climate change and growing 

power demands. Currently, hydroelectric generation is not 

accurately represented in power systems planning and operational 

studies due to limitations and gaps in existing models. 

We aim to increase industry awareness of the current 

misrepresentation of hydroelectric generation, improve future 

models and studies, and support greater power system reliability 

by engaging industry stakeholders and developing new tools and 

dynamic models.

We solicited stakeholder input to inform recommendations for 

better data collection methods, dynamic models, and new tools 

that better represent the role of hydroelectricity generation in 

power systems—improving future power planning and reliability.

Translating Stakeholder Input 
Into Recommendations 

Dynamic Models

Stakeholder Input

“Some of the models were 

developed in the late 1960s 

and ‘70s.”

Recommendations & 

Actions

Update parameters used in 

old models for use in 

approximately 200 new, 

improved models available 

for studies and planning.

Interdependencies and Constraints

Stakeholder Input

“Study engineers need to 

be educated on the river 

flow operations and the 

data exchange between 

the production cost model 

and planning cases needs 

to be checked.”

Recommendations & 

Actions

Establish rules for how 

water can be shifted from 

project to project, including 

environmental rules. 

Develop a tool to implement 

coupling between plants 

and impose restrictions on 

general dispatch on flow.

Water Availability 

Stakeholder Input

“It’s a good idea to vary 

parameters in dynamic 

models to observe their 

effects on studies.”

Recommendations & 

Actions

Collect data to establish 

water profiles for different 

water conditions and river 

basins.

Develop a dynamic model 

that allows for water head 

changes and a tool to 

automatically adjust water 

conditions on river basins 

separately.

Using the recommendations and actions gleaned from stakeholder engagement, we are 

developing new tools, dynamic models, and workflows that can be used to modernize 

hydropower modeling in operational studies and power systems planning.

With these tools, industry stakeholders will be able to more accurately evaluate hydropower’s 

contribution to grid reliability and role in the integration of other renewable resources in rapidly 

evolving power systems.

Database

Water profiles by basin and 

project, including:

Water levels (seasonal, low 

and high water)

Interdependencies among 

projects

Environmental constraints
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Output

Industry Stakeholders and Partners

John Undrill

Improving Hydropower Modeling

Current Hydropower Modeling Process

New Hydropower Modeling Process

Pictured here is the Glen Canyon Dam, which provides power to multiple 

states in the western United States. It has been significantly impacted by 

ongoing drought conditions in the region. Dynamic models, such as the ones 

being developed in this project, will support better hydropower modeling that 

takes into account extremes in water conditions to support better planning 

for the future. (Photo by Dauf | Shutterstock.com)
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Powerflow model

Dynamic Model (not 

specific to current water 

conditions)

* WECC Subcommittees on Modeling and Validation and System Review

*

Better modeling will support a 
more resilient and reliable grid.

Hydropower modeling 
needs an upgrade.

With industry input, 
we’re modernizing it.


	Slide 1

