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WIND AND SOLAR ENERGY CURTAILMENT

Curtailment of wind and solar sometimes occurs in surplus periods when electricity demand is low or
when network capacity is congested. Curtailing wind and solar is not necessarily a bad thing as it may
enable larger shares of renewables through making them flexible. Although a moderate amount of
curtailed energy can be tolerated, huge amounts of wasted energy from near-zero operating cost
renewable energy sources would be inefficient and unprofitable.
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Evaluation and comparison of curtailment

The level of curtailment depends on system being
analysed. It also varies depending upon the time of year,
such as by hour, day, week and month. Hence,
comparisons of annual curtailments in different systems
are more insightful than those made based on an arbitrary
period.

Figures 3 and 4 illustrate wind and solar curtailment,
respectively, in selected countries or areas in the form of
C-E maps (correlation maps between energy share of
wind/solar/wind+solar and annual curtailment ratio).
Figure 5 illustrates total wind and solar curtailment.
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Figure 3. C-E map of solar in selected countries/areas.
(Source: adapted from Yasuda et al., 2023).
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Figure 4. C-E map of wind in selected countries/areas. (Source:
adapted from Yasuda et al., 2023).

0,
,\3 20% Germany 2009-21
< Q —e—Ireland + N.Ire. 2014-22
2 —e— Spain 2009-22
o o Texas, US 2007-22
= South Australia 2018-21
£ 10%
T_U
5
o @
w @ So &
o o
@ s

~ 0% L @%&—99

0% 20% 40% 60%

VRE share (%)

Figure 5. C-E map of VRE (wind + solar) in selected
countries/areas. (Source: adapted from Yasuda et al., 2023).

The three graphs show that there are several
countries/areas where the curtailment ratio is large,
despite the small energy share. The sharp decline in
some countries/areas, such as China and Texas, is likely
to be due to the rapid development of transmission lines
following large curtailments, which means that the
curtailment problem could be quickly resolved through
appropriate measures. The Irish curtailments in Figure 4,
where large wind share is managed in a small
synchronous zone, gives a reference on how curtailments
develop as wind share increases in the future.

Remark on Figures 3-5: Note that curtailment in some of the
countries, such as Australia and US, may include “economic
dispatch” that is voluntary market behaviour, which should be
distinguished from the curtailment that is forced by transmission
system operators. Note also that evaluating the C-E map by the
total volume of wind and solar could be misleading as it may
result in an underestimation/overestimation of the levels of
individual wind/solar curtailment in some countries/areas where
the share of one of the two sources is very large and the other
very small.
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More information

This Fact Sheet draws from the work of IEA Wind TCP Task
25, a research collaboration among 17 countries. The vision in
the start of this network was to provide information to facilitate
the highest economically feasible wind energy share within
electricity power systems worldwide. IEA Wind TCP Task 25
has since broadened its focus to analyze and further develop
the methodology to assess the impact of wind and solar power
on power and energy systems.

See our website at
https://iea-wind.org/task25/
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