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Utility-scale Hybrid power plant
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Benefits of Hybrid Power Plants
• For System Operators/Society:

– Optimal utilization of land, Delayed requirement for transmission infrastructure 
reinforcement, Improved grid stability and security, More RES integration with same grid 
connection, Increased flexibility, Reduced curtailment

• For Plant owners/developers/operators
– Better utilization of grid connection through anti-correlation of wind and solar
– Reduced infrastructure costs through optimal use of infrastructures
– Energy arbitrage
– Participation in different markets
– Reduced development cost
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Methodology
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Methodology
Assumptions

• One year prices, wind and solar power time series extrapolated for the entire
lifetime of the project

• Overplanting is allowed by regulation

• HPP developer is a price taker

• Uncertainties not considered
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• Peak/Off-peak fixed tariffs 
according to awarded tenders

• Grid connection capacity – 300 MW

• 25 years contract

• Six peak hours every day

Case study – Peak power plant
Power Purchase Agreement Location: India, Telengana region
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Results
Base case

Optimal sizes of HPP technologies
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Comparison of different technology mix
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Comparison with different price profile inputs
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HyDesign

HyDesign is a software by DTU for design 
and operational strategies of utility-scale 
hybrid plant (comprising of wind, solar, 
electrical storage and power2X) HyDesign 

(Design and 
Operation 
of Hybrid 
Plants)
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Sizing
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Sizing – Peak power plant case in India
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Discussion

• Sizing of HPP is a complex problem involving multiple complex optimization

• Peak-power plant case study demonstrates value of designing plants beyond LCoE

• HPP more valuable to provide peak power than individual technology plants

• HPP not feasible as peak power plant with market prices

• Additional financial support required

• Increase in capacity factor means better utilization of grid
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