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Storm Eunice in February 2022

The Brussels Times

Public transport, air and sea
travel disrupted due to storm
Eunice

Friday 18 February 2022
By Lauren Walker

3 INDEPENDENT

Storm Eunice: Schools across UK to
close as ‘dangerous’ weather front
approaches

Met Office warns Storm Eunice will be ‘one of the most impactful’ in years

Emily Atkinson » Thursday 17 February 2022 15:00 GMT + [ses| Comments (®F £ K]
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Storm Eunice in February 2022

THE

STANDARD 7

NEWS | UK

Storm Eunice live: Damage could
cost £360m as hundreds of
thousands still without power
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Storm Eunice in February 2022
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torm Eunice in February 2022

= S The Drussels Tines

Storm shuts down all wind
turbines in sea for first time

Friday, 18 February 2022

By Lauren Walker

wind turbines off the Belgian coast. Credit: Belga
For the first time since they were placed there, all wind
turbines at sea will be shut downasa result of storm Eunice,

which is now officially @ Belgian storm-
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Storm Eunice in February 2022

The Drussels Times
= Ce

;torm shuts down all v:13<rln .
turbines in sea for firs

y 2022

Scheduled shutdown = Curtailment

Friday, 18 Februar’

By Lauren walker ‘I

Eliminate the risk of massive power
l‘ fluctuation from the automatic shutdown
operation

Could be too conservative

Wind energy curtailment

Wind turbines off the Belgian
since they were P

ill be shut dow
a Belgian stor™

“To curtail or not to curtail—that is the
question”

For the first time

turbines at s€d w :
which is now officially
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Massive offshore wind farm capacity planned in
the North Sea

Member States targets and ONDP generation capacities

NWM Generation Capacity [GW]
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Keep the grid balanced under threat of
large-scale offshore wind farm
shutdown during a severe storm




Wind forecast
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How do we deal with large-scale offshore wind farm shutdown risk?

Wind generation uncertainty intervals .
s Y /(/( Cost efficiency

considering possible shutdown operation .
&P P Adaptive robust

optimization (ARO)
«++»*Upper bound unit commitment //{ Offshore wind farm dispatch
Lower bound del
mode

Y o —— ’ ’ Aggregated day-ahead wind dispatch
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Setup

-
We select 5 coordinates in the North

Sea as the locations of the offshore
wind farms

Obtain wind speed and wind power
output forecasts using CorRES

Storm Eunice

\\ J
-
s 16 Feb 2022 18:00
to
17 Feb 2022 17:45
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Constructing the uncertainty sets

Define a shutdown threshold

wind speed
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When the wind speed forecast is higher
than the selected shutdown threshold,
set the lower bound of the wind power
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Test case
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Formulation

X1eFq teT \.geg oweow pow teT \geg oweOw
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Total redispatch costs under the worst-

Total day-ahead unit commitment and dispatch costs case realization

F,={x; €EZXR: - ~
« Unit commitment constraints
« AC/DC grid power flow constraints } Solve using a column-and-
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Case study — Results

[ ] Schedule manual shutdown during the storm

ARO approach Consider uncertainty intervals in the presence of storm

Aggregated day-ahead wind dispatch

w
o]
o]
o

~~~~~~~~~

1000 | i

Vi @ Mean forecast
Vo e Dispatch - ARO
——— Dispatch - Base case

Active power [MW]|
S
janl

O 1 1 1 1
Q & Q % N &
® ® % X @ X
Time

Y7 etch

-

\_

Total day-ahead wind
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Case study — Results

[ ] Schedule manual shutdown during the storm

ARO approach Consider uncertainty intervals in the presence of storm

Generator status

On status / \
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Conclusion

g
Can we deal offshore wind farm shut down risk during a
: severe storm?
p
What are the /‘/‘ More OWF /‘/‘ Secure operation
. consequences? dispatch under uncertainty

Further work

- Detailed model of the offshore HVDC grid
- AC formulation to capture the DC voltage stability

- Refining the weather storm data to wind turbine level
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Thank you

Let's 9et in
touch!

oscar.damanik@kuleuven.be
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