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Norway sets 30GW offshore wind
energy target

Photo by Anne Kristin Hjukse at the Norwegian Prime Ministers Office

Published: 12 May 2022

Norwegian Prime Minister Jonas Gahr Stere anno

press conference this week that the Government [
areas for 30,000 MW (30 GW) for offshore wind pjEt

2040.
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sl  [VIotivation

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

https://www.northwindresearch.no/

scales
— Correlations as a proxy for achieved price or =
“cannibalisation” effect OCFEIIA\B

https://oceangridproject.no/

Teknologi for et bedre samfunn


https://oceangridproject.no/
https://www.northwindresearch.no/
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30 GW offshore wind in Norway
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Time-series study

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

Assumed power capacity distribution
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SINTEF Approach

* 29 vyears 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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+1: perfectly correlated

Correlation of wind power at O:uncorrelated
o . —1: perfectly anti-correlated
sl different sites

Correlation coefficients — hour-by-
hour power output at different wind

0246 810121416 farms
3' = Sgrlige Nordsjg vs Europe: High
4 08  (0.34-0.73)
g 0.6 < Sgrlige Nordsjg vs Frgyabanken and
10 0a  farthernorth:low (<0.15)
12
14 0.2
16 * Similar result when looking at day-

>0 by-day average values
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Wind power

SINTEF

Sasonal power variation (normalised)
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skl Short-time variation (power ramping)

How much does the power output change from one hour to the next few hours?

80% quantile: power output change vs hours shift

0.5
o Individual wind farms
= 20% of cases
3 0.4 1 _
o Smoothing
Q
=
2 0.3-
£ Combined output
g
S 0.2
£
(W]
S 80% of cases
o° 0.1
a
<C

004 4 == Combined

(I) é 1I0 1I5 2IO 2I5
hours shift
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Absolute change in power output

Quantiles, combined power
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More on ramps (combined power)

Very large ramps within a few hours are not

Quantile

— 099 common, but do occur

0.95

— 0.9

— os Must be compensated for, e.g.

— 05 * ramp control
e other generation or flexible resources
Not possible to reliably identify “worst case”
scenario with our simplified approach.

(I) é 1IO 1I5 IO 2I5
hours shift
>30% (9 GW) change during 5 hours Teknologi for et bedre samfunn

Occurs in less than 1% of the hours
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How often will there be no wind power?

Combined Single wind farm (Segrlige Nordsjg I1)
35 1 35 - 10° * Several consecutive days
< 30 30- 102 of little wind do occur
T 25 25 A 10! E . .
2 > * Geographical smoothing
0 20 20 - 1005 & .
: @ makes it less frequent for
v 15 15 - 100 @ -
= z combined power
g 10 10 - )
10 0.5
5 5
101
0+—— — 0+— —
0123456 78 910111213 01p 34567 8910111213
cdnsequtive days consequtive days Lo Combined low wind period at 20% threshold
Example: Power<20 % M 4.3 days with less
for 3 days or more: 300 than 20 % power

0.3 event per year 1 event per year
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Thank you for your attention
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Correlation coefficients — hourly time series
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Seasonal variation
Today — hydro power

For comparison

Hydro power:

Kraftproduksjon og tilsig per uke i Norge -:flaﬂpmd“ksil’"
= llisIig
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Water reservoirs compensate for
the mismatch in power demand
(production) and water inflow



