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2 Introduction: a European vision

2.1 Introduction

In order to achieve EU renewable energy and CO2 emission reduction targets,
significant amourts of wind energy needto be integrated into Europe’s electricity

ystemn. This reportwill analyse the technical, economic and regulatory issues that
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e

=====» 2.2 Turningthe-energy-challenge-into-a-competitive-advantage

Europeis-importing-54°%- ofits-energy-(2006),-and-that-share-is-likely-to-increase-
substantially-inthe-next-two-decades-unless-a-major- shift-occurs-in-Europe’s-supply-
strategy.-Most-of Europe’s-oil-comes- from-the-Middle- East- and-the-larger-share-of its
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3.2 Wind power plants Wind power plant characteristics

Inthis section, the essential technical characteristics of wind power plants are
described to facilitate understanding of their interaction with the electricity grid. This
discussion is further divided into the wind turbine concept itself and the concepts
used for wind power plants.

————— =» 3.2.1 Wind turbine electrical concepts

Grid connected wind turbines have gradually evolved over the last 30 years from
simple constant speed turbines to fully variable speed systems that enable active

it itral_ I h ofthe old tion technology, ti b I{
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public’s reluctance to accept additional power lines, and the long-term project
implementation which is normally associated with reinforcement of transmission
systems.

Technologies that can help implement new network operation strategies

An assessment of the online dynamic network security by Wide Area Monitoring
(WAMS) may substantially reduce traditional conservative assumptions about
operational conditions, and thus increase the actual transfer capability ofa power
Sttt AT susiom, P At *GW"‘“W&;'\WW topladi e N NP L
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infrastructure, which was developed with traditional centralized power in mind.
Stakeholders in this process should include:

= Wind energy sector: wind turbine and component manufacturers, project
developers, wind farm operators, engineering and consulting companies, R&D
institutes and national alssociations

= Power sector: transmission and distribution system operators and owners, power
producers, energy suppliers, power engineering companies, R&D institutes, sector
associations
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=T awly installed Wind turbines are mostlyvanable speedwind turbines.

e

Consideringthe wide range of technologies available, itis useful to categorize
electrical wind turbine concepts by type of generator (including power electronics)
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Powering Europe:
Powering Europe: wind energy and the electrlmty grid

wind energy and the electricity grid
BEBRRBEAR , BEERR LBMLBE 1om (EXK ),
B FER Arial 32 8, fBE , BB, BfT2ZRZ
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Wind power performance indicators are related to the principal wind turbine
specifications, thatis rated power, and rotor diameter. The specificrated poweris in
therange of 300 — 500'W/m?* where the areais the swept area of the rotor. Wind
turbine electric power outputis measured according to IEC 61400-12 |IEC 2005] and
isrepresentedin a power curve.

The power curve is usedto estimate energy output at well defined site specificwind

regimes (characterized by hub height wind speed and wind direction long-term

frequency distribution). The energy outputis standardized to long-term average 1 5
annual energy output. The power curve is also usedto derive the power output in

short-term forecasting from 1 0-minute average wind speed values generated by

forecast models. For power systemn studies, so-called regionally averaged power

curves are used.
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6 Recommendations to EU-27 member

states
- il Y Foal
Total lead times » Reducethe averagetotal lead timeinthe EU to 24

maonths

Make clearrequirements on Environmental Impact
Assessments (ElAs) (fixed deadlines, how many
ElAs needto be carried out depending on the size of
the park, its location) and reduce the number of
irrelevant documents

Develop spatial planning by defining the most
appropriate locations and wind development areas,
lowering investmentrisks and streamlining project
application procedures

Train and allocate enough civil servants to handle the
expected applications

Mumber of authorities to = Develop andimplementthe ‘one-stop-shop’

be contacted directly approachin allmember states

and indirectly » The authorities should disseminate clearinformation
to developers onthe administrative procedures and
decision-making processes
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7 Glossary

ACTIVE POWER
Is a real component of the apparent power, usually expressedin kilowatts (kW) or
megawatts (MW), in contrast to REACTIVE FOWER (UCTE).

ADEQUACY

Ameasure of the ability of the power systern to supplythe aggregate electric power
and energy requirements to the customers within componentratings and voltage
limits, taking into account planned and unplanned outages of system components.
Adeguacy measures the capability of the power systemto supplythe loadin allthe
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¢ AC: Alternating Current

¢ ACER: Agency for Coordination of Energy Regulation

_* CAES: (\:Bmﬁ_gssed Air Ew@g 2 bt
X AR BEE S R AT W T ERTHERR
= I BR 48 BEVE B E B B A Z2AE
= M E Y1 C 3R (glossary) FADC & B A9 UM — 3 ;
s FEENBEBRSE—R 2B EFANED ;
= EREESIRBEARAR AL |, ZHEEE 0.6cm (EX ) , BEED HlL,

8 |abbreviations

AC GWh

Alternating Current Gigawatthour

ACER HVAC

AgencyforCoordination of Energy Highvoltage AC

Regulation HVDC

CAES Highvoltage DC

CompressedAir Energy Storage HVDC CSC

CHP High voltage DC with Current Source
CombinedHeatand Power Converters

HVDC LCC
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fEH RIAERIE | SE— N M AEXEEERATERMT AR (0T, TH). 20
Country MW2008 [ MW2020Low [ MW2020High [ AvgMWLow [ AvgMWHigh | TWh2008 [ TWh2020low | TWh2020high
France 3404 23000 26000 1633 1883 8.1 62.4 72.3
Cyprus 300 500 25 42 0.0 0.6 1.0
UK 3241 26000 34000 1897 2563 9.3 83.9 112.5
Denmark 3180 6000 6500 235 277 7.7 17 18.5
Hungary 127 300 1200 64 89 0.3 21 28
I T W R W e W SR S S
_ 7 cm . 7 cm - 2 cm
<t 2= 2> H
Austria France
2008: 995 MW 2008: 3404 MW
2020 (low/high): 3500/4000 MW 2020 (lowhigh): 23000/26000 MW
Avgannual 2009-2020 (low'high): 209/250 Avg annual 2008-2020 (low/high): 16331883
2008 TWh (%) 2.0 TWh 2008 TWh (%) 8.1 TWh
2020 TWh (low/high): 7 .5/8.6 TWh 2020 TWh (low/high): 62.4/72.3 TWh
Belgium Germany
2008: 384 MW 2008: 23903 MW
2020 (low/high): 3900/4500 MW 2020 (low/high): 49000/52000 MW
Avg annual 2009-2020 (low/high): 293/343 Avg annual 2009-2020 (low/high): 2091/2341
2008 TWh (%) 0.8 TWh 2008 TWh (%) 42.9 TWh
2020 TWh (low/high): 11.212.0 TWh 2020 TWh (low/high): 106.8/116.2 TWh
IBngarla reece
068: 158 M ‘J« 0g; 985 MW )
. ﬁrwlr‘—w - thwgww \“J W-J\*"\-\’ ——_

FRETUAEE: 1cm ( EXK )

country names ( EIZR# ) F4& : Arial 12 BEfEK ;
» HE R FHRIER : Arial 9 B, SR EBEE ;

» FREEBER-FREGHEL , HE6 ;

 F-NERWEEHAFID : MW (megawatt) from TWh (terawatt hour) , —5kF4k , WE XA 1
B, XA, LTHXNFEFXRL01cm (EX) ;

s F-AERNEERAMN—/1ET, S RREEE4E | EAFIEREEN DR ;
» E8 'MW F'TWh' A Arial 18 BEIRBBF ;
 BANEREEHEETER—EXFZNEH (MTEER , XXX ATRNERRENNBEEE) ;

XXX Slovenia

2008: X00¢ MW 2008 — 4«

2020 (low/high): XXXIXXX MW 2020 (low/high): 500/700 MW

Avg annual 2009-2020 (low/high): XXIXXX Avg annual 2009-2020 (low/high)- 42/58
2008 TWh (%): XXX TWh 2008 TWh (%): 0.0 TWh

2020 TWh (low/high): XXXIXXX TWh 2020 TWh (low/high): 1.1/1.6 TWh

» REFERMREEE MW 2008 HEHE , A=A EBE (- )R8, ZEE 'MW (IEEE )
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