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Wind mill parks. Description

MV compact station
located at the base
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Wind mill parks. Description

MV compact station
located at the base

Separable Connectors |

630A T

12/20KV

50/95  93-EE-705-6/95
150/240 93-EE-705-6/240
400 93-EE-715-6/400
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Wind mill parks. Connection to Grid
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Generators interconnection cable (12/20kV or 18/30 kV) is pulled and
buried directly in the trench to evacuate the energy generated. 3M
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Wind mill parks. Description

LV/MV transformer
located at the wind
turbine level

Conventional Terminations

Indoor

12/20KV

25/95 QT-11J4
95/240 QT-11 K4
240/400 QT-II L4
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Wind Mill Design and Basic Configurations.

= |V cable connections from wind turbine to the base of mill tower.

- = MV cable connections from turbine to base
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Low Voltage Cable and Connections
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Medium Voltage Cable and Co_r_)__lnections

Catile PomrerMHD Almex f e, Trarstomar BTMT
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LVIMV transformer
located at the wind
‘ turbine

High power wind generators (from
1,5 MW approx.) use a MV cable
(12/20 kV or 18/30 kV).

Conentong ssparablag
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Low Voltage Cable and Connections

[Conventional Terminations |

Indoor

12/20KV
25/95 QT-11J4

. 95/240 QT-Il K4
' 240/400 QT-II L4

Transformer LV/MV

Conventional
Termination QT-Il type

Separable Connectors: T Plugs

MV Cable

Earth Connection Cable
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| station

| MV compact |

Separable Connectors

LV Cable

630A T

12/20KV
50/95  93-EE-705-6/95

150/240 93-EE-705-6/240
400 93-EE-715-6/400

[Separable Connectors |

250A Elbow

12/20KV
25/95 93-EE-605-2/95

150 93-EE-615-2/150

Cable jump: Transformer —
Compact station

— Separable Connectors: Elbows

MV Cable
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Recommended Product range for wind farms
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Cable jump Transformer-Compact Station.
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3M Products for Electrical Networks
Wind Farm Capabilities

3M technologies for wind farms

Wind [mrm projeds are difficuli =scugh withoet the risk of cosstrocticn defay or network: filure. Help proled. your project
anil your schedule with the relisbie solotions and lependary cusiomer service of 340

A leading supplier (o utilities and mergy-& ive ndusirial busi for more thes 40 years, TM offers leading-edge
products for undemproend electrical s and tower sysiems tha have proven refishle i wind Grm oppiicions.

s reputstion for incvetion wes buik, in pert. oo clecincal preducs. The company imvented the first vinyl diectrical
tape. which it bas contisally Emproved since its introduoctions 60 years agn. The company also invenied the G cold shrink
inslation 400 years ago and hes continusd 1o ndvance new spplications and materizls science.

M electrical products at work in wind farms
IM electrical pmducts have been ussd refiably in wingd farm projects all over the ULS. for years, in & wide mnge ol
environments and climates.




3M Electrical Markets Division
Wind farms — European locations
| worges - W U 9Y
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New Brochure.

Training where you are
’ Cusiomers of T™ dea't just count en its exceptional produces, they lock in 3M for

'* instulltion treining conducted by experienced, lachaicully reined reprssststive . . .
oo, whem s, TM o previes e wind fam ctcal chiog Electrical solutions for Wind Farms
irmining for cusiomesrs o s stme-clthe.ar facifity in Amstin, Texes. Fven afler iraining,
M can oot on experienced M technical service engineers whe are s 3M products help protect reliability in key places in
cloar ax the plene. wind turbing farm insiallations.
Support from design through end of installation M provides leading edge electrical technology for
M cam belp you optimine yoor wind farm slectrical sysem with & leam of experienced wind farm applications. Count on 3M for products
professicnak who can: that are laboratory and factory tested to provide field- V
« Trovide you with the cormect details in specifications. proven superior reliability and ease of installation. .

= Help you configane the best kils for your project i0 meet your electrical needs. snd help
minimizz lbor and instellstion time.

IM's veteren representives in the figd ane slewys prepaned o provide oo-sie support &

yom nesd i

Ask ahow the broad renge of cble termination and splice kits from I8

Solutions packaged for you

3M mat anly provides ssy-lo-insinll prodects, bui can package products o make your

g andl insisllal mare olfici

= IM will cusiom coafigure wind farm kits with the addition of job and project-specific
componsais.

* Prodect kits can be sperislly Isbelsd for yomr projent with detnils dows o yoor prist
specification call omis. These kils are assembled at a 3M 15029001 cerified plass. 3M
kits can he drop-shipped directiy to your job sie.

S M custom kitting belps reduce invertory demasds, storzniom confusion and may mdace

~ " time needed for isstallaticn.
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1. Medium-Voltage Splices (up to 35kV)

I makes & wide mnge of cold shrisk medium-voltage splices, which 3M invenied,
1o it u broad mnge of cables. Cold shrink echoology provides easy installation,
effective insulstion and crestes & dynamic, compressive seal which: his been proven
rediahle over 40 years of Gekd wse. 3M™ Salice Kits for wind farm applications se
Iesisd on aluminum ond copper conductions b mest e siringenl e requiemens of

" IEEE Standard 404.

Cross-Bond Splices - Special kit configengions indude the IM™ Cold Shrink Cross-
Hond Splice Kit ()5-111, & shicone mibher splice based on 3M cold shrink tschnology.

2. Medium-Voltage Terminations (up to 35kV)

prowides o wide mnge of mediam-voltage iemminations, besed on cold shrink
, o it & bromd mange of cahles. These ierminations: are quick and ssy

and have been feld-proven relisble. 3M™ Temmination Kits for wind Farm

jon; A fesied on aluminum and copper conductors 1o meet TEEE Standand 48.

Add Separable Connectors

3. Low-Voltage Splices (up to 1000V)

IM affiers several solkations For splicing low.vukese coble, including 12e TM Cold
Shrisk Connector Insulster (SLV and (SLVM Series. Both produces incorporaie
an insulating tube with & three-com system thal is desigoed (o be insalled quickly
and essily and provide exira impact ssitance for dimct bury spplicatioss. QSLY-M
inzulainrs, with masic rings in the tohe snds, offsr =ven. broader rangs laking.

4, High-Voltage Terminations (up to 69kV)

3 the first cold shrink iermination for 696V applications. This termization
same casy insiallation and long-term relisbility = 3s mediomevolinge

lermi . 1l meels or exopeds the requirsments of [EEE 48, Class |, for 6%V,

Add Splice (69kV)

5. Premium Electrical Tape

M imvested vinyl electrics] tape and still mekes the tapes counted on by slectricians and
conlracions amend the workd. 3M™ and Scoich® Premium Vinyl Electrical Tapes offer
excellnt conformabality snd withstand moisture, wenther sxtremes, olirevicls mys ond
corrosion. 3y makes & wide renge of \op-gaality insulsting and sealing tepes for most

6. Heat Shrink for Bus Bars

M Bes Bar Tubing BBI-A is made of 2 specially formulsted polyolefin that is cross-
linked, flame resistant, split resistant and track resistant. 1t bandles voliage mnges from
S 1o 35Y mnd willl shrink o fit rectssgalar, sguane or round s bars.

7. Cable Grounding Kits (up to 35kV)

M Cable Groanding Kits provide o simple, rediahle and secare method for grounding
and resealing of the jacked of direct burisd cables. Thess kits are available for & rsge of
of cahle bypes and sves, including the commonky ussd JCN cables mnging from 2 to 40
AW, rated through 35KV,

8. Wire Management and Marking Supplies

IM cffers o wide range of producs for marking end mansging wiress. Them are dozens
af ways io mark wires snd cables in the I Scoichoode= Wine Identification Sysems.

I Cable Tos include o wide variety of sizes and styles for protecied and exposed use.

Non-electrical solutions
9. Locating and Marking Products

“Tha Fall lime ol 3M Incators and markers helps you quickly and accurately identily
enderground st From finding the exact path and estimated depth of underground
ot lities, i Incating burisd passive markers 1o peading end writing information dimctly
to the new RFID markers, 3M offers the precision tooks necded 1o mansge your asseis.
And now, censin IM™ Dynatel™ Locators interface with seiect GPSGIS fickd mapping
insirumens.
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¥ 10. Fiber Optic Splicing System and Enclosures

y  IM makes 0 mnpe of evoepiional prodects for splicing Ser optic cahle and enclosures for
protecting i These prodicts inchade the 3™ Fiber Dome Closure snd the 3M Fiherlnle=
Optic Splicing Sysiom, o precise, simple system for splicing Sber optic cable which
includes mgped enckosanes thet proled Sher optic facilities in panishing =avimoomess.
The 3M Mo Polish Connector slloes for sy, on-site installation of sngle-mode and
maki-made fiher oplic connactions using & cne-pisce, pre-sssembled design.

11. Blade and Tower Protection

‘Whether you need (o gain an edge over blade repair and prolection. iower meinismnoe,
comuson proteciion or worker safety, 3M Wind Ensrgy Prodects provide & wide msge
of mivenlages

Based om lechoodogy ussd 1o protect helficopier blades, 34 Wind Tapes 3608 snd 3609
rovide =ffective erosinn contml for the leading edge of wind tuchine blades.

IM Scoichiole= High-Performance Coatings ofler loog lesting, mainienssce-free
protection for iowers and blades ageing cormosion, shmsion, eroson and olber agpressee
operaling conditons.

Meet the Challenge with 3M

The wind farm may be exposed but your project shouldrtbe. et 3M Belp make the elactrics! installzSon of your wind
tarm go in more efficently =nd operate mone relably.

Corftact your 3M rapresentztive =nd l=m how 3M has developed & frack recond of reiiability Siecks o its superior
{echmology backed by leading-edg traiing.

Electrical solutions:

For informzfon shout sectrical products, call B0 245 3573 or visit the 3M Eledrical Markels Divsion Web: ste at
w3 com/slectn cal

For technical support for medium- and bigh-voliage siacricsl produrts, call 512 084 5555,

For techrnical support for tzpes. wire marking and management znd other low-woitage elecinical products,
call 512 084 5000

Tower and blade solutions:
For mora information sbout products for tower and blsde applcations, vist www. 3m.com/wind or call B0 3M HELPS.

EM, Scgich, el Ak, of M Campany.
Important Ratics

Bofera seng i et you Itand celerming 1 £6 saflbla BTy intandd agphcsbon. W sty Wit B 15,
Weraney, Limilod Ramedy; Limftod Lisbilty.

38 product ewmnty b stsind in s Prodact Litenstars swsilehia mpon mguest. 3 MAKES WO THER WARRAHTIES IMCLUTING, 11T MOT LIMITED T0, A4Y
mm&wﬁmiﬂuwnﬁx & S s e p-::-s-q;
!I-mnhnmqnﬂlmwnqu.-ih’ :rnm-p--gm' s pmnp:'l"-l- ooy assari.

3H Bectrical Markets Division

B4 Fivar Flazs She

Aurstin, TE TH7Z6-3000

B3 245 573 Flaasa PrifsdmUs A
Fax B0 245 1229 € 3 2008, A ights s
W, M ol BO-BE-IHT-0



Key points to consider...

Countries: Big 4 + Spain + Russia
= Contribute to European Wind Energy Brochure development

Wind Mill Design to define accessories location
= Turbine or base location

Cable types:
= MV:1core; LV:3core

Add other products:
= Separable connectors (Elbows and Ts)
= HV splice (69kV)

High Resolution files available
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Thank you !!
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Back up
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Installed Power (MW) Worldwide 1995-2007
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Fuente: GWEC, WWEA y AEE



Wind Installed Power (MW) Worldwide
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Wind Installed Power Worldwide at 01/01/2008

PACIFICO _ AFRICA Y ESTE MEDIO
1.23% 057% AMERICA LATINA Y CARIBE

.

NORTE AMERICA
19 .83%

Fuente: GWEC, EWEA v AEE
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Wind Installed Power in Europe at 01/01/2008

« Eélgica
Gracia Uecia 0.50%
’?”;E'E 1 52%, 1.23% Polonia
' 0, 48%
Ilanda
5 I Holanda 141% OTROS
ortugal 3 059 8
3 76% < 0%
LIk
g
Francia
4 29%

Ealia

d 77 %

Dinamarcs
HAT%

Espana
26 51%

Fuente: EWEA y AEE
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