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Motivation

30 GW will give 130 TWh/year, similar to present 
hydro power system

• Can we by studying wind power time-series say 
something about  its impact on the system?
‒ Variability and need for balancing on short and long time 

scales

‒ Correlations as a proxy for achieved price or 
“cannibalisation” effect
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https://oceangridproject.no/

https://www.northwindresearch.no/

https://oceangridproject.no/
https://www.northwindresearch.no/


30 GW offshore wind in Norway
Time-series study

Assumption:
30 GW capacity distributed according to area
(NVE 2012 sites):

Included for comparison



Approach

• 29 years of hourly wind speed data at selected locations
‒ MERRA-2 Reanalysis data

• Converted to wind power
‒ effective power curve representing wind farm (Gauss filter on top of a single turbine power curve)

• Statistical analysis
‒ Compute and plot various metrics of general interest
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Correlation of wind power at 
different sites

• Correlation coefficients – hour-by-
hour power output at different wind 
farms

• Sørlige Nordsjø vs Europe: High 
(0.34-0.73)

• Sørlige Nordsjø vs Frøyabanken and 
farther north : Low (<0.15)

• Similar result when looking at day-
by-day average values
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+1: perfectly correlated
0:uncorrelated

–1: perfectly anti-correlated



Seasonal variation
Wind power

Weekly wind power with standard deviation

Year-to-year variations



Short-time variation (power ramping)
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How much does the power output change from one hour to the next few hours?

Smoothing

80% of cases

Individual wind farms

Combined output

20% of cases



More on ramps (combined power)
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1%

Very large ramps within a few hours are not 
common, but do occur

Must be compensated for, e.g.
• ramp control
• other generation or flexible resources

Not possible to reliably identify “worst case” 
scenario with our simplified approach.

99%

>30% (9 GW) change during 5 hours
Occurs in less than 1% of the hours



How often will there be no wind power?

• Several consecutive days 
of little wind do occur

• Geographical smoothing 
makes it less frequent for 
combined power

1 event per year0.3 event per year

Example: Power<20 % 
for 3 days or more:

4.3 days with less 
than 20 % power



Thank you for your attention



Correlation coefficients – hourly time series



Seasonal variation
Today – hydro power Hydro power:

Water reservoirs compensate for 
the mismatch in power demand 
(production) and water inflow

inflow

power production

For comparison


