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IEA Wind Task 25 — What Does It Do? iea wind
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Contents

= EXxperience on operational practices with wind integration
 focusing on reaching the first 10% share
» focusing on system operators and generator side flexibility
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Experience of wind
Integration Is increasing

= Hourly maximum wnd shares in
European countries

 Denmark and Portugal > 100%
 Germany 80 %
e Ireland > 60 % of demand

= Wind energy in Europe :
» Ranges 5-52% of installed capacity,
* max duration of low generation:

3 38 hours < 10% of capacity

iea wind

" Wind + solar %




Operational practices from experience
of integration

= First 10-20 % share of wind:

» Updated information from on-line production and forecasts.
Possibility to curtall in critical situations

» Transmission/trade with neighbouring areas recognized as a
key enabler, with regional planning efforts

= Higher shares of wind:

» Technical capabilities of wind power plants used in grid
support, also stability

» Generation and demand flexibility and adequacy
a » Market design and value of wind
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On-line data to system operator control

room
= Solution in Spain and Portugal: Rl
Installation of Wind Dispatch Centres —
 Spain requirement 2007 for all >10 MW % H
* The 1st “Wind DSQO” started operation
in Portugal in 2009 Wind Power Dispateh Center
SpaflEe : N — P Set points
CECRE GEMAS
RESCC, RESCC, wpﬂkwwml ‘Wpﬂkm@gmm B S k‘

. 20 minutes calculation n n (1| (2..n)
Real time frequency
measurements L= e L~
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Using short term forecasting

= Make sure wind and solar energy is taken in the day-ahead unit
commitment and dispatch, to enable other power plants to flex down

» Energy traded at markets with forecasting
= Flexibility during operating hour: forecast errors determine the need for

Operating reserve PDD of load PDD of wind power
PDD of generatar outages forecast errors forecast errors
_ | / A Recommendation.
Ignoring that events not correlated 7\ Should be dynamic
. rainty ) E \ (D-1) for higher
Largest contingency id uncertainty ' o VRN I shares of wind
|

recursive convolution |

________ ’T Max load uncertainty

r deficits and surplus

>

a Largest contingency Max wind uncertainty
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Reserve requirements — summary (static)
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Increase as % of wind capacit

= Different time scales for uncertainties captured
= All static — how to present dynamic results still to be developed

Increase in reserve requirement
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WIND POWER FORECASTS TO REDUCE IMBALANCES ENLERGINELT
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System operation - possibility
to curtail surplus generation

Curtailments are a signal of

lack of flexibility

* Delays of transmission:
Italy and Texas —
diminished after grid build
out. Germany, still an issue

» Inflexibilities of coal power
plants and tariffs: China

e Limits of non synchronous
generation: Ireland (small
system)

 Denmark and Spain: market

operation of wind power

plants offering down-

regulation (not in the graphs)
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Trade with nelghbourlng areas will help
balancing

= Denmark integration of

close to 50% wind share
Is based on using Nordic
power system flexibility

= Sharing balancing task

o
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with neighbouring system
operators in Germany
has resulted in reduction
of use of frequency
control, while wind and
solar have increased

VTT 2018
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Experience with grid codes: Requiring

fault-ride-through, and setting

frequency/voltage limits when trip-off

£d

iea wind

Low voltages due to short-
circuits may lead to the
disconnection of large shares
of old technology wind power
production

Modern turbines comply with
this — Australia case, for
weak systems need to
require many consecutive
faults

Ride through fault capabilities
attenuate the problem.
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ENERGINET

NETWORK CODES TO ENSURE GRID SUPPORT FROM ALLASSETS
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Towards higher shares : enabling

system services from wind and solar

= Asking for capabilities in grid codes, and paying for services of
system support if needed/used

= Experience of frequency response: Very fast (inertial) in Quebec,
fast (primary) response in Texas, secondary in Colorado. Market
compliance in Spain, Denmark
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Experience: Wind power frequency
response Is fast and high quality

= System operator ERCOT in Texas:

wind power plants actively used in
frequency control

e fast response of WPPs actually
reduce the overall need for
automatically activated frequency
support services

o
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Experience: using wind power plants at (’

AGC when they are being curtailed

= Wind power plant in
Xcel/PSCO is first manually
block curtailed and then put
on AGC regulation.

= Resulting area control error
Is shown in yellow.
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Changing the
tariffs of smaller
CHP plants to
operate according
to market prices

Retrofitting the
larger thermal

Using the
flexibility of hydro
power from
Nordic market

Antje Orths - Danish Experience
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Using flexibility of thermal plants. Case
Denmark.

HIGH FLEXIBILITY OF POWER PLANTS

ENERGINE

O p e ra t | O n a | ra N g e Zﬁggllgiltkey data of Esbjergvaerket
E C issi 1992
10_100% Max power production (net) 378 Mw
Max district heat production 460 Ml/s
Coal consumption at full load
_Ofl consumption at fullload  73t/h
Regulating rate: Steam pressure 251 bar

Steam temperature 560°C

3-4% per minute




Operational practices:
market design to enable
all flexibilities to bid

= Enabling also wind power plants to bid
their flexibility to the markets
* With extra gains from balancing

products
&

% LNEG

\\o
&

0
cP° S
o? 2 S @
NS Qé‘

mm&gmmm
w a & =~

Wind Power Value (€/MVYVh)
r

A <
<z 2 ;z‘

VTT 2018

o

iea wind

Market fit for RES

1. Faster

markets
(shorter lead
times)

2. Larger

markets
(cross-border
participation)

4.
Efficient
pricing

3. Smaller
products

- Level Playing field for
all market players

Market ] RES




Ways to mitigate impact of wind and
solar— large markets, and system
services

= | arger market area — less correlated wind power
production

= Faster markets — following better the load/net load

shuttersioch - 0950530

= Offering system services: frequency control

* In situations where surplus energy /very low prices,
wind can operate part load and offer fast up- and down-
regulation

« Often this becomes cost effective at larger (>20%)
a shares of wind and solar

iea wind




ud

iea wind

Summary

= Alot can be made to integrate wind and solar in existing power
systems — operational practices the key

» Access to on-line information from wind and solar, forecasting
energy in dispatch, possibility to curtail in critical situations

» Assessing flexibility from neighbouring areas — also smoothing
impact reducing need for balancing

» Assessing existing flexibility from thermal and hydro power
plants, preparing to use flexibility from wind and solar power
plants

= For high shares of variable generation, need for more flexibility
from thermal plants, demand side and potentially also storages

9.11.2018 VTT - beyond the obvious 20
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Recommending methods for integration
costs —work of IEA WIND Task 25

= Comparing studies for 200
Balancing costs, Grid infra

Grid integration costs »

250
COStS, and CapaCIty Value Of Increase in balancing cost
. . + lreland (SEAIl)
Wwin d y 6.0 | —— UK, 2002
45%
* Depend on share of VRE and >0

—t— FINLAND

flexibility available in the system

= Recommended practices on
methods: Outcome cannot
find a proper way to draw 10
estimates of integration costs e
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