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Example hybrid project

Located in SE2

Hourly data

Existing wind project 50 MW, 

want to expand with solar 

south-faced

50 MW grid capacity













 50 MW wind + 50 MW solar

 PVsyst or similar software

Energy yield assessment for adding 50 MW solar



Solar resource time series



Solar TMY



Wind power time series 



End-game: Common wind and solar TMY



Analysis

Norconsult hybrid TMY methodology

Set criteria’s
Automatic 

generation and 
selection of 20 TMYs

Final selection based 
on manual review



Hybrid TMY

Yearly solar production = long term

Yearly wind production = long term

Energy curtailed = long term Seasonal production = long term

Solar TMY

Chosen year

Chosen year



 20 hybrid TMYs with Norconsult methodology, «Hybrid TMY 1, Hybrid TMY 2»

 1 Solar TMY based on conventional methodology 

 Each of the years in the timeseries from 2005 to 2023

Evaluate possible TMYs based on criteria’s 



Yearly wind production = long term

Wind



Energy curtailed = long term

Curtailment



Yearly solar production = long term

Solar



Composite mean
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Wind
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Season



Ice throw in hybrid wind 

and solar projects

• Photo by Gudbrandsdal Energi Fornybar



Hybrid solar and wind = IceRiskSolar

Solar 

farm

Wind projects = IceRisk



MitigationAnalysis

Methodology

Ice formation on 
WT

Ice shedding 
from WT

Strike zones
Damage to PV 

modules
Financial 
analysis

PV plant design 
considerations

O&M 
considerations

IceRisk calculations IceRiskSolar assessment



Hybrid solar and wind = IceRiskSolar

Solar 

farm

>40 J

>5 J – 20 J 



Hybrid solar and wind = IceRiskSolar

Solar 

farm

Number of ice pieces

Number of ice events



Financial analysis

Assumptions

•Project data

•Energy yield

•CAPEX

•OPEX

•Energy prices

•Financing

+

•Damage estimates

Modelling

•Financial model

•Sensitivities

Assessment

•Evaluation of results

•Recommendations



Summary

Wind and solar 

hybrid projects

Use hybrid TMYs

(or timeseries)

IceRiskSolar



Every day we improve everyday life
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