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ABOUT MEVENTUS

• Offices in Norway, Sweden, Denmark

• Windsim users since 2007

• More than 110 Windsim flow models and 6,000 GW of projects assessed

• Over 3,800 MW of turbines procured



AGENDA

• Industry status - impact on analysts

• FLOWRES impact on our procedures

• Resource files vs. time based approach

• Some examples and sensitivity

• Wind/Production Index of Existing Parks in Norway



INDUSTRY STATUS – IMPACT ON ANALYSIS

• Scandinavian market is very active right now
• Wind power is profitable now without subsidies! 
• Procurement of mature projects to reach the 2020 Green Certificate deadline
• Greenfield activities for new projects, large interest of foreign investors 

• Turbines are getting bigger

• Terrain and wind conditions at project sites are getting more complex

• Turbine manufacturers that are too conservative don’t get «short-listed» in 
procurement processes
• Class I site = Class II turbine with some form of curtailment

• Wind Sector Management
• Active control algorithms (Power Speed Adaptor(PSA), Adaptive Control 

Strategy (ACS))

• How do you assess a turbine suitability and potential energy yield, and impact of 
curtailment in the best and most efficient manner?



“ENSEMBLE APPROACH” 

• Wind Industry’s favorite buzzword – “Ensemble Approach”

• Combining the best features of different software platforms and methods to achieve 
a desired result

• Important to keep up to date with new software features so you don’t miss out on 
new functionality in software – Go to User’s Meetings!

• Like many, Meventus has used Windsim and WindPRO together for many years

• Windsim FLOWRES has unlocked potential to improve efficiency and accuracy in 
many ways



EXAMPLE ANALYSIS PROCESS – THEN...

2012-ish

• Lots of exports / format conversions / special scripts / imports between different software

• Key Windsim generated result = Wind Resource File



WIND RESOURCE FILES

• Key Windsim generated result

• Benefits
• Industry Standard
• Quick energy calculations

• Disadvantages
• Assumes Weibull fits are representative of the site



WIND RESOURCE FILES

What do you do when your 
Weibull fit looks like this?

• Key Windsim generated result

• Benefits
• Industry Standard
• Quick energy calculations

• Disadvantages
• Assumes Weibull fits are representative of the site

• No time information (time of day, season, etc)
• How do you estimate diurnal/seasonal production for areas where the 

energy prices have large time variations?



EXAMPLE ANALYSIS PROCESS – THEN VS. NOW

2012-ish Now

• Key files is FLOWRES

• Limited need for exports / format conversions / special scripts / imports between 
different software

• Most important benefit – enables use of many WindPRO’s time series-based 
calculations using your Windsim model instead of being forced to use WAsP or direct 
measurements.



BENEFITS OF FLOWRES / TIME-BASED CALCULATIONS

• Time-based production time series
• Can assess diurnal and seasonal patterns related to energy prices, grid 

constraints, etc.
• More accurate 24/12 production profiles
• Improved wake loss assessment

• Allows for more dynamic assessment of sector management / active control 
algorithms (PSA / ACS) which are active under a different combination of conditions 
present

• Site Compliance and Load Response based on Windsim model instead of WAsP or 
direct measurements

• Atmospheric Stability Conditions
• Production time series based on stability condition for each time-step instead of 

sector

• Seasonal Roughness Conditions
• Production time series based on seasonal roughness in regions where roughness 

conditions change considerable over season or time (deciduous forest in winter, 
or active deforestation)



ATMOSPHERIC STABILITY TIME SERIES

• Run a production time series for each Stability condition modeled

• Evaluate stability at each time step based on Mesoscale or other available data

• Select the resulting value per time-step instead of trying to determine how often a sector 
experiences different stability conditions

• Similar approach can be used for seasonal roughness changes



EXAMPLE PROJECT – NORWAY
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EXAMPLE PROJECT – NORWAY OVERVIEW

• 6 masts between 50 and 80m height

• Some masts measured < 1 year, not 
used for resource assessment or 
model verification

• Wind conditions indicate Class I site
• Many areas with MWS > 10 m/s

• Areas with high turbulence

• Two example layouts, approximately 30 turbines

• One with single hub height and single turbine type

• One with mixed hub heights, different modes and wind sector management on more 
than half of the turbines



EXAMPLE PROJECT – WINDSIM MODEL



Mast 1

EXAMPLE PROJECT – MODEL VALIDATION

Model Cross Predictions Modeled vs Measured shear
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EXAMPLE PROJECT – MODEL VALIDATION



LTC DISTRIBUTIONS – 12 VS 36 SECTOR



EXAMPLE PROJECT – WRG VS TIME-BASED SENSITIVTY 

• Comparison of calculation performed using FLOWRES/Time series and WRG resulted in:
• Differences of up to 0.8% of Net production (Gross – wake)
• Wake loss differences up to 0.25%
• Curtailment loss (WSM) difference of 0.5%

• Using a flow model with less sectoral resolution resulted in difference of 1.7% (36 vs 12 
sector WRG)



WIND INDEX OF EXISTING PARKS IN NORWAY



WIND/ PRODUCTION INDEX PARKS IN NORWAY

• 29 Operational Wind Farms in 2018, 19 more in 2019

• Modeled with Windsim and WAsP for small projects 

• Synthetic time series to account for all wind speed, direction, and air density 
calculations (36 sector)

• Time based production calculation to make a park level “synthetic power curve” for 
each site

• This “synthetic power curve” became a lookup table
for actual production based on speed and direction and 
air density in the WRF data

• Used WRF data as input - air density based on modeled 
temperature and pressure data

• Modeled results scaled against actual production data
to adjust the WRF data to site specific conditions



SCALING/VALIDATING THE MODELS

• Hourly park level production data from Statnet at park level

• Summed on daily values.  For scaling, outliers and winter data removed



WIND INDEX OF EXISTING PARKS IN NORWAY RESULTS



QUESTIONS?


