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Hydropower Digital Twins



2 | Water Power Technologies Office eere.energy.gov

Digital Twin Overview

Concept:

A digital twin is a mathematical replica 
of a physical system. Its ability to 
accurately represent characteristics 
can be used to make more effective 
operational and asset management 
decisions. WPTO is currently soliciting 
research proposals from the national 
labs. The research is focusing on laying 
the groundwork to make “right –
sized” digital twins available to the 
hydropower industry rather than one 
off, highly site specific efforts.  

Impact:

The development of tailored 
Hydroplant models enables a wide 
range of potential analysis:
- Capital Investment Planning
- Maintenance Optimization
- Reliability/Security via abhorrent 

data identification
- Dispatch Optimization and Process                         

Scheduling
- Market Entry Assessment

Application:

It is important to note that the Digital Twin effort is 
not designed to replace experts and existing decision 
making processes (particularly in the early years) as 
the concept matures and gains acceptance they can 
be granted more independence.
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Digital Twin Foundations (FY21 Effort)

United States Effort:
Lead: TBD based on Lab Call 
1: Developing a Request for Information
2: Establish Digital Twin Value Proposition
3: Foundational Mathematical Archetypes (Below)

Norwegian Effort:
Lead: SINTEF (Need to Confirm)
1: Fill out Request for Information
2: Engage with team for larger follow on FY22 effort
3: (Potentially) Host US delegation at NTNU’s test facility. 

Archetype 1 Archetype 2 Archetype N

Image Sources in Notes
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Digital Twin Foundations (FY22 Effort)

United States Effort:
Lead: TBD based on Lab Call 
1: Customize archetypes to produce DT(s) 
for a hydropower system(s)
2: Refine and Populate Archetypes 

Norwegian Effort:
Lead: SINTEF (Need to Confirm)
1: Review Archetype Formulations
2: Leverage Waterpower Laboratory to 
provide data to populate Archetypes  
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Discussion Topics

1: Questions on the Digital Twin Concept/Timeline?

2: Thoughts on the application and associated value proposition for 
hydropower digital twins. Is there something we are missing? Do you see value 
on this capability? 

3: Discussion of entities who want to participate in the DT research along with 
what they want to contribute to the effort.  
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Questions?

Contact Information

mark.christian@ee.doe.gov

865-221-4520


