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Tam- og mastetegninger findes som bilag med EBD-
nummer 941272,

1 Gittermast, betonfundament.

Punkt 1 og 2 udferes af tilsynsferende far maol-
lerejsning.

1.1  Kontroller fundamentet efter bilag 941272

1.2 Kontroller at betonen er hxrdet mindst 7 dage
for rejsning af masten og at de nedstabte
vinkeljern er rene.

2 Rertairn, betonfundament.

Punkt 1 og 2 udferes af tilsynsferende for mal-
lerejsning.

2.1  Kontroller fundamentet efter bilag 941272.

2.2  Kontroller at betonen er hzrdet mindst 7 dage
fer timrejsning.

2.3  Kontroller at fundamentssektionen er vandret,
flangen er ret og plan og at der ikke er ujzvn-
heder pa flangen.

3 Gittermast:
Masten vejer ca. 8000 kg.
En C.C.J. mast kontrolleres efter bilag 941272

e i

3.1 Kontroller at hjernejernene er af den rette
type, at de er ubeskadigede, at bolthuller og
kontaktflader er i orden og at overfladebe-
handlingen er i orden.

3.2  Kontroller at gitterstzngemne er af rette type,
at de er ubeskadigede, at bolthuller og kon-
‘taktflader er 1 orden og at overfladebehand-

lingen er i orden.

3.3 Kontroller samleboltene til masten for korrekt
diameter, lzngde, kvalitet, overfladebehand-
ling. Kontroller tilspzndingsmomentet.
(C.C.J.-mast M22 8.8 FZV, tilsp=ndings-
moment 520 Nm).

3.4 Kontroller at sikkerhedswiren er af korrekt
type og korrekt monteret.

3.5 Monter laftebeslaget 730247 og hejs masten
ned uden pi de nedstabte hjernejern. Sp=nd
den fast med M22 bolte. Tilspzndingsmoment
520 Nm.

Drawings showing tubular and lattice tower are in an
enclosure. [tem-number 941272.

Lattice tower, concrete foundation.

Point 1 and 2 should be checked by supervisor before
turbine erection.

Check foundation according enclosure 941272

Check that the concrete foundation is hardened for 7
days before erection of tower and that the angle irons
are clean.

Tubular tower, concrete foundation.

Point 1 and 2 should be checked by supervisor before
turbine erection.

Check foundation according to enclosure 941272

Check that concrete foundation has hardened for 7
days before erection.

Check that the foundation section is horizontal, that the
flange is even and plane and that the surface is not
damaged.

Assembly of lattice tower:
The weight of the lattice tower is app. 8000 kg.

The tower from the firm C.C.J. is inspected according
to enclocure 941272 e e DR 3

Check that corner legs are of the correct type, that they
are undamaged, that bolt holes and contact surfaces are

in order and that corrosion protection is intact.

Check that the braces are of the correct type, that they
are undamaged, that bolt holes and contact surfaces are
in order and thar the corrosion protection is intact.

Check tower bolts for correct diameter, length, grade,
corrosion protection. Check bolt torque.

Torgque wrench setting 520 Nm, 383 ft.-lbs., (C.C.J.-
tower, M22, 8.8 FZV)

Check safety wire for correct type and correct moun-
ting.

Mount the lifting gear 730247 and mount the tower on
the outerside of the anchor legs in the foundation.
Tighten the M22 bolts.

Torque wrench setting 520 Nm, 383 ft.-lbs.
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3.6 Kontroller at topflangen er plan og uden Check that top flange is even and that surface is plane.

4

4.1

4.2

4.3

ujzvnheder pd flangen. Kontroller at den er
vandret indenfor S mm med et vaterpas pi
tvars af flangen.

Rertamn:
Tamet vejer ca. 12000 kg.

Kontroller timet for transportskader, at over-
fladebehandling er intakt, at flangeme er
ubeskadiget og at der ikke er ujzvnheder pi
flangerne.

Noter tirmets og fundamentsektionens num-
mer.

Bundstyringen leftes ind pa rertimets betonfunda-
ment fer tirmet lefies pd plads og placeres, si
timet kan vare der.

Hvis der er risiko for at maskinkabinen ikke
bliver monteret samme dag som rertirnet, skal
tarnet forhindres i at ga i svingninger. Enten
ved at afstive det med mindst 3 wirer til jor-
den, eller ved at sno et mindst 25 mm tyk reb
om tirmet med en stigning pid ca. 3 m pa de
everste 10 m.

Loftebeslaget 732706 spzndes pd tirntopflangen.

Kontroller sammenspandingen af flangesam-
lingen pid felgende made:

Boltene spzndes trinvis til 200 Nm, ferst
_boltene midt under deren. Hvis et et segerblad

4.4

4.5

pa 0.25 mm kan ramme boltene udefra, eller
der er en luftspalte i samlingen, skal der
bruges shims mellem flangeme.

Shims: 115488 og 115489

Til slut spandes alle boltene. Kontroller bolt-
kvaliteten farst.

Tilspzndingsmoment = 667 Nm for 8.8 bolte
(terre bolte) og 800 Nm for 10.9 HV-bolte,
(DIN 6914 bolte, DIN 6915 metrikker og
DIN 6916 skiver).

Med en lodline eller et niveleringsapparat
kontrolleres at topflangens centrum afviger
mindre end 50 mm fra bundflangens centrum.

Styringen placeres pa I-jermene. Mellen [-jernene
og bundstyringen anbringes en afdazkningsplade,
som sikrer at styringen er tzt i bunden. Rummet
mellem kabler og indferingsrer udfyldes med
fugemasse. Styringen fazstes til [-jemet med bol-
te.

Lysinstallation i tdm, se tegn. 922265 eller
922089.

Check that flange is horizontal within a tolerance of 5
mm using a spirit level.

Tubular tower:
The weight of the tower is app. 12000 kg.

Check tower for transport damage, that surface treat-
ment is intact, that top and bottom flange are undama-
ged and that surface is even.

Note the number of the tower and the foundarion
section.

Ground controller is lifted into the concrete founda-
tion of tower before tower is lifted into place and is
placed so that there is room for the tower. ;

If there is any risk that the nacelle is not mounted
the same day as the tower, the tower must be pre-
vented from going into oscillation. This can be
done by means of at least 3 wires from top to
gpround or by winding a min. 25 mm thick rope
around the upper 15 m of the tower top with a
distance between the rounds of rope of app. 3 m.

Mount lifting brackets 732706 on top flange of tower.

Check the assembly of the flanges in the following
way':

The bolts are tightened intermittent to 200 Nm or 147
ft.-lbs., starting with bolts under center of door. If a
0.25 mm (0.0087) thick feeler gauge can hit bolts
from outside or there is an air gap in the assembly,
use shims between the flanges.

Shims: 115488 and 115489.

Finaly the bolts are tightened.

Torque = 667 Nm, 492 ft.-lbs. for quality 8.8 bolts
(dry bolts) and 800 Nm, 590 fi.-lbs. for quality 10.9
HV-bolts. (DIMN 6914 bolts, DIN 6915 nuts and DIN
6916 washers).

Use a perpendicular line or a levelling instrument (o
check that the centre of the top flange deviates less
than 50 mm from the center of the ground flange.

Place controller on [-irons. Place a cover plate bet-
ween [-irons and ground controller to ensure that con-
troller is tight in the bottom. The space between
cables and cable tube is filled with joint filler. Con-
troller is fixed on [-iron with bolts.

Light installation in tower, see draw. 922265 or
922089.
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5 Afl®sning af vinger:

En V17 vinge med drejekrans vejer ca. 800 kg.
En V29 vinge vejer ca. 650 kg.

P4 V29 vingen er der en rustfri plade fuget til
vingen med 540. Pladen holdes pa plads af trans-
portbeslaget (890790) og dette mi forst fjemes
lige fer vingen monteres pi vingedornen.
Transportbeslaget skal returmeres til VESTAS.

Yingeme er yderst irykfelsomme. De skal derfor
behandles meget varsomt. Ved laft og oplagring
er det iszr vigtigt at undgd punktlaster.

Vingen leftes med en 200 mm bred strop. Vingens
bagkant beskyttes med kantbeskytter 732714.
Stroppen placeres ca. 4.3 m fra vingeroden pa en
vinge uden leje og 3.3 m pi en vinge med leje.
Stropperne ma ikke vzre snoet.

Ved drejning fra liggende til stiende stilling, ma
vingen ikke “rulles” pd et hirdt underlag. Forkan-
ten er hul og kan ikke modstd indtrykning. Leg
luftszkke under vingen og under forkanten ca. 5
meter fra tippen.

Lzg en strop med lakke omkring vingen tzt ved
vingens bredeste sted. Trzk vingen rundt ved at
lofte vinkelret pa bagkanten til vingen er t=t pa at
std opret. Pas pa tipenden og se efter, at forkanten
forbliver pi lufts=kkene under rulningen.

Enhver beskadigelse af vingen skal omgiende

- .—meddeles til Vestas serviceafdeling, og rotoren ma .

ikke ops=®ites fer accept er givet eller reparation
er foretaget.

6 Vingemontering pa nav:

6.1 Kontroller vingernes serienummer o0g v&gl-
klasse for de monteres pd rotoren. Serienum-
mer og vagtklasse findes pd det pilimede
skilt.

6.2 Kontroller at drznhullet i vingen ikke er
stoppet.

6.3  Kontroller vingermne for beskadigelser. Hvis
plastikafdzkningen er beskadiget, skal vingen
kontrolleres najere.

6.4  Kontroller vingenavets serienummer, det
findes indhugget mellem 2 vinger ind mod
hovedakselflangen.

Kontroller at alle gevindhuller er rene for spaner
Og snavs.

Unloading of blades:

The weight of a Y27 blade with blade bearing is
app. 800 kg.
The weight of a V29 blade is app. 650 kg.

On the V29 blade is a plate mounted on the blade
with S40. The plate are situated by means of the
transport fitting (890790). Remowve the transport
fitting just before the blade is mounted.
Return the transport fitting to VESTAS.

The blades are very sencitive to pressure and must be
handled with care. When lifting or storing the blades
it is particularly important to avoid point loads.

Lift the blade with a 200 mm wide strap. The trailing
edge of the blade is protected with protector 732714
The strap is placed app. 4.3 m from the blade root on
a blade without bearing and app. 3.3 m on a blade
with bearing. The straps must not be tumed.

When turning from a lying position to a standing
position, do not "roll” the blade on a hard base. The
leading edge is hollow and can not stand the pressure.
Place air bags under the blade and the leading edges
app. 5 meter from the tip.

Put a strap around the blade where it is broadest.
Rotate the blade by pulling it at the trailing edge.
Tum the blade to app. 90 degrees and tighten the
strap before it is manually placed vertically, to pre-
vent it from turning over.

Any damage to the blade must be reported to Vestas’

-service department, and the rotor must not be moun- -

ted before accept are given or a repair has taken
place.

Mounting of blades on hub:

Check serial number and weightclass of the blades
before they ar mounted on the rotor. The informa-
tions are on the label on the blades.

Check that the drain hole in the blade is not blocked.

Check blades for damage. If the plastic cover on the
blade is damaged the blade must be checked care-
fully.

Check the serial number of the hub, it is cutted into
the hub berween 2 blades near the flange to the main
shaft.

Check that all threaded holes are clean.
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7 V27, samling af rotor:

Kontroller at vingenavets spandflader er rene og
uden marker, mod:

Drejekranse, hovedaksel, forreste dxksel og spin-
nerbeslag.

Placer vingenavet pd trestreer med hovedaksel-
flangen nedad, si det stir stabilt og vandret og
mindst 100 mm over terrzn. Et vingenav med
travers vejer ca. 480 kg.

7.1  Kontroller drejekransenes tztningsringe for
beskadigelser og noter deres serienumre.

Fjemm proppermne i M24 gevindhullet i enden af
momentarmene. Rens gevindet med renset benzin
el. lign. og en rund berste.

7.2  Kontroller momentarmene for beskadigelser,
kontroller om gevindet er i orden.

Kontroller at de rede plasthzter sidder korrekt i
reret midt i drejekransene.

Anbring bagkantbeskyttelsesplade 732714 pa vin-
gens bagkant ud for vingens tyngdepunkt, som er
afmarket med et stykke sort-gult tape ved vingens

bagkant.

Anbring leftestropperne i beskyttelsespladermne pi
vingerne og lag vingen pa jorden pa skineplader-
ne.

Derefter drejes vingen si den ligger vandret og
- med forkanten mod hejre set fra rodenden.

Mal flademe pa vingekonsollen hvor drejekransen
skal sidde med Tectyl 127 CGW eller Tectyl 506.

Monter vingen pa vingenavet. Kontroller at dreje-
kransen kommer ordentlig ind pi recessen pa
vingekonsollen. Smer Tectyl 506 pid gevindet og
under bolithovedet pi boltene. De bearbejdede
flader pd vingekonsollen beskyttes med Tectyl 127
CGW.

Drejekransens typeskilt skal vende saledes, at det
kan afleses fra maskinkabinen.

7.3  Spznd boltene mellem drejekransen og nav.
Tilspzndingsmoment 325 Nm.

7.4  Monter akslemne gennem plejistzngemne ind i
momentarmene. Akslerme spzndes 400 Nm,
M16 kontrametrikkemne spzndes 100 Nm
begge med Tectyl 506 pa gevindet.

V27, assembly of rotor:

Check that the surface of the hub is clean and un-
damaged where it is tightened to:

Blade beaning, main shaft, front cover and nose cone
mounting.

Place the hub on a wooden plank with the flange for
the main shaft downwards, so that it is horizontal and
at least 100 mm (47) above ground level. Weight of a
blade hub with traverse is app. 480 kg.

Check sealing rings of the blade bearing for damage
and note the number of the blade bearings.

Remove plugs in the M24 tapped hole at the end of
the crank. Clean the thread with degreasing medium
and a round brush.

Check cranks for damage, check the thread

Check the mounting of the red plastic cover in the
center of the blade bearing.

Place the protection cover 732714 on the trailing edge
of the blade at the black-yellow tape on the trailing
edge -indicating the c.o.g.

Place the lifting strap on the protecting covers on the
blades and place the blade carefully on the protection
plates on the ground.

Turn the blade so that it lies horizontal with the lea-
ding edge to the right side seen from the root end.

Smear the flange where the blade bearings are moun-
ted with Tectyl 127 CGW or Tectyl 506.

Mount the blade on the hub. Check that the blade
bearing is mounted properly in the recess on the hub.
Smear the bolts on the thread and under the bolt head
with Tectyl 506. Protect the machined parts of the
hub with Tectyl 127 CGW.

Mount the blade bearing so it is possible to read the
serial number from the nacelle.

Tighten the bolts between blade bearing and hub.
Torque wrench setting: 325 Nm or 240 ft.-1bs.

Mount the shaft through the link bearing in the con-
necting rod into the crank.

Torque wrench setting: 400 Nm or 295 ft.-lbs. for
shaft, 100 Nm or 74 ft.-lbs. for counter nut. Both
with Tectyl 506 on the thread.
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9. Haj 1994 Draw. no: 9488170
Figur 1 Forbindelse plejistang - momentarm. Connection crank connecting rod.
Pos. [tem no. Tekst Text Pcs
1 833798 Momentarmsaksel ................ Pitchcrank shaft ................ 3
2 158771 Skive, oylon, @55 x231.8x1 ........ Washer, nylon, @33 x@31.8x1 ....... 3
b 8 832936 Pakning, nitrilgummi @55 x @32 x 6 —:~- . Packing, nitrile rubber @55 x @32 x6 "
4 831816 Plejlstang ..................... Ronnecting r0d . . v .ovv ven e n e se 3
3 832928 Pakning, nitrilgummi @55 x @32 x 13 . . . . Packing, nitrile rubber 855 x 232 x 13 ... 3
6 834149 Besning til momentarmsaksel . ........ Bushing for pitch crank shaft . ........ 3
7 BMIZT MOMBDIMN oo siaie iin saws s emmiais s CANOMIIIY o oooinn sioimtn s Nt b & 3
8 834150 Spandbesning til momentarmsaksel . . ... Clamping bushing for pitch crank shaft. .. 3
9 158054 Lisemotrik, M16, DIN 985, A4 80 .. ... Locknut, M16, DIN 985, A480 ....... 3
8 V29, samling af rotor: V29, assembly of rotor:

Vingelejring er monteret pa navet, boltene til
vingelejeraret er sp2ndt og momentarmsakslen er
spazndt fra VESTAS.

Momentarmen er monteret, men boltene til at lise
den med er ikke spzndt.

Kontroller at vingenavets spazndflader mod:
Hovedaksel, vinger, forreste d=zksel og spinner-
beslag er rene og uden marker.

The blade bearings are mounted on the hub, the bolts
to the blade bearing console and the pitch crank shafts
are tightened from VESTAS.
The cranks are mounted, but the bolts to lock them

are not tightened.

Check that the surface of the hub 15 clean and un-
damaged where it is tightened to:
Main shaft, blades, front cover and nose cone moun-

ting.



A'lﬂll\-lHJJlllllﬁ UE Ul..ll'dl.ﬂ.l.l-l'l..-nl.\-\.ri.ll-l'll EAEARE ok LIF M ok kel &

Vestas

Date: i9. Oct 1994 | Class: 2 | ltem no.: 941270.R4 | Page: 7 of 39

Placer vingenavet pa trxstreer med hovedaksel-
flangen nedad, sd det stir stabilt og vandret og
mindst 100 mm over terr=n. Et vingenav med
travers og vingelejring vejer ca. 3000 kg.

Place the hub on a wooden plank with the flange to
the main shaft downwards, so it is horizontal and 100
mm (47) above ground level. Weight of blade hub
with traverse and blade bearings is app. 3000 kg.

B, Mo 994

Orow. na. SL8A1MrD

Figur 2 Vingemontage, V29. Mounting of blade, V29.

Pos. Item no. Tekst Text Pcs
1 159247 Cylindrisk stift, 28 x 35, DIN 7 - A2 ... Cylindrical pin, @8 x 35, DIN7-A2 ... 2
2 153397 Satskrue, M10 x 30, DIN 933 - 8.8, FZV . Setscrew, M10 x 30, DIN 933 - 8.8, FZV 8
3 190338 Varktaj til indstilling af momentarm, V29 . Tool to position of crank, V29

Smear the flange of the blade steel root where the
blade is mounted with Tectyl 127 CGW or Tectyl 506
and mount the blade on the blade steel root in the
position shown on Figure 2.

Mal fladerne pi3 vingedomen hvor vingen skal
sidde med Tectyl 127 CGW eller Tectyl 506 og
monter vingen pa vingedomen 1 den stilling, der
er vist i Figur 2.

8.1 Vingen spazndes fast med 30 bolte, M20 x
130, DIN 931 - 10.9, Delta. Der bruges
skiver under bolthovedet. Smar boltene med
Tectyl 506 pa gevindet og under bolthovedet.
Tilspzndingsmoment 467 Nm.

De 3 M10 satskruer (Pos. 2, Figur 2) mellem o8
mm stifterne (Pos. 1, Figur 2) i yderste daksel til
vingelejereret afmonteres og varktaj 190338 (Pos.
3, Figur 2) styres pd plads pi lasestifierne og
spandes fast med de 3 MI1O bolte.

The blade is tightened with 30 bolts, M20 x 130, DIN
931 - 10.9, Delta. Use washers under bolt head.
Smear the bolts on thread and under bolt head with
Tectyl 506.

Torque wrench setting: 467 Nm or 344 ft.-Ibs.

Dismount the 3 MI0 setscrews (Pos. 2, Figure 2)
betwen the @8 pins (Pos. 1, Figure 2) in the outer
cover for the blade bearing console. Mount tool
190338 (Pos. 3, Figure 2) on the pins and tighten it
with the 3 M 10 bolts.
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Boltene (Pos. 1, Figur 4) i momentarmen lesnes
og slidsen udvides med en mejsel,

Loosen the bolts (Pos. 1, Figure 4) in the crank and
wide out the slot with a chiesel.

o

\

=
7

N

Delail

Detail

=

L E i

18. maj 199¢

Drow rea: 9L8822¢0

Figur 3 Varkuej il indstilling af momentarm.

8.2

83

Vingen drejes, indtil der kan monteres 2 stk. M8
bolte (Pos. 2, Figur 3) gennem varktej 190338
(Pos. 1, Figur 3) og de 2 huller i vinged=knings-

pladen. Boltene spzndes.

Bagkanten af vingen skal understettes for ikke at
overbelaste varkiojet.

Momentarmen spzndes fast. Det er nedven-
digt at spande boltene flere gange for at sikre - .. more times to secure correct tightening moment.
korrekt tilspzndingsmoment.

- Tilspzndingsmoment 130 Nm. ~ -

Opmark placeringen af momentarmen i for-
hold til vingedormen med varktej 732784 pa
enden af dornen som vist pd Figur 4.

Tool to position crank.

Turn the blade until 2 pes. M8 bolts (Pos. 2, Figure
3) can be mounted through the tool 190338 (Pos. 1,
Figure 3) and the 2 holes in the blade cover plate.
Tighten the bolts.

The trailing edge of the blade must be supported to
prevent overloaing the tool.

Tighten the crank. It is necessary to tighten the bolts

Torque wrench setting: 130 Nm or 96 ft.-1bs.

L p e e Sy ey, S e = - - -

Mark the position of the crank according to the blade
steel root with tool 732784 on the end of the blade
steel root, as shown in Figure 4,
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Varkte) 190338 afmonteres og de 3 stk. MI0 x Dismount tool 190338 and tighten the 3 pcs. M10 x
30 smtskruer spandes. 30 set screws.

Tilspzndingsmoment: 38 Nm. Torque wrench setting: 38 Nm or 28 ft.-lbs,

8.4 Smer ledlejerne i plejlstzngermne med ca. 5 g Lubricate the link bearing in the connecting rods with
fedt pr. leje. 5 g grease/bearing.

Afmerkning

() Marking
_—
o
5, -
19. maj 1994 Draw. no. 9488190

Figur 4 Opmerkning af momentarmsplacenng. Marking of cranck position.
Pos. [tem no. Tekst Text Pcs
| 151127 Bolt, M12 x 150, DIN 912 - 12.9, sort . . . Allen screw, M12 x 150, DIN 912 - 12.9 . 3
2 155772 Skive, M12, HB200, FZV .......... Washer, M12, HB 200, FZV ... ... ... 3
3 154360 Moetrik, M12, DIN 934 - 10, sort . ..... Nut, M12, DIN934-10 ........... 3

i e . - Monter zmingspladen foran pd vingekonsollen. Mount the cover on the front of the hub. Do not tigh-
77 T 7 Spand den ikke fast, da den skal afmonteres se- ten the bolts as the cover is to be removed to mount
nere. the traverse.




lem skiven og spinneren. Boltene er smurt i PRE-  ween the stainless washer and the nose cone. The
COTE &80. bolts are smeared with PRECOTE 80.
Tilspendingsmoment ca. 15 Nm. Torque wrench setting: app. 15 Nm or 12 ft.-1bs.

9 Montering af maskinkabine: Mounting of nacelle:
En V27 maskinkabine vejer ca. 8000 kg, The weight of the V27 nacelle is app. 8000 kg,
en V29 maskinkabine vejer ca. 9000 kg. the weight of the V29 nacelle is app. 9000 kg.

9.1 Kontroller at masten eller timet er godkendt Check that the tower is approved before lifting the na-
fer maskinkabinen leftes op. celle,

Fjemn det stevdzksel, der er monteret pa lejedzk- Remove dust cover on bearing cap far traverse tube at
slet til traversreret forrest pd hovedakslen. the front of the main shaft.

Enden af hovedakslen, hvor vingenavet skal mon- Check end of the main shaft where hub is to be
teres, kontrolleres for marker og rengeres omhy g- mounted for marks and clean it carefully for oil and
geligt for olie og fedt. grease.

Monter leftegrejet 732704 i maskinkabinen. Mount lifting equipment 732704 in nacelle.

Stram kzdeme til og kontroller at alle kader Tighten chains and check that all chains lift at the
lafter pd samme tid. Se efter at kzdeme ikke same time. Check that chains are not twisted and are
haznger i og ikke er snoet. not stuck to anything in the nacelle.

Kontroller den underste flade pd krajekransen for Check bottom flange of yaw top for marks and dint

- marker og snavs fer maskinkabinen laftes hgjere.”— ~before lifting the nacelle any higher.

Ga ikke ind under maskinkabinen. Do not stand under the nacelle.
Monter maskinkabinen pa maste- eller tirntoppen. Mount nacelle on tower top.

9.2  Check at krejetoppen ligger plant over hele Check that the yaw top of the nacelle lies plane a-
bredden mod timets/mastens topflange. Hvis gainst the top flange of the tower. If it does not use
ikke den ligger an, skal der shimmes op. shims between the flanges.

Shims: nr. 115488 og 115489. Shims: No. 115488 and 115489.

9.3 Spaznd alle bolte, (torre bolte). Underseg Tighten all bolts, (dry bolts). Check size and quality

boltstarrelse og kvalitet ferst. first.
Tilspzndingsmoment: Torque wrench setting:
Gittermast: (M22 bolte) = 525 Nm. Lattice tower: (M22 bolts) = 525 Nm or 387 ft.-lbs.
Rertirm: (M24 bolte) = 667 Nm for 8.8 bolte Tubular tower: (M24 bolts) = 667 Nm, 492 ft.-lbs.
og 800 Nm for 10.9 HV-bolte, (DIN 6914 for quality 8.8 bolts and 800 Nm, 590 fi.-lbs. for
bolte, DIN 6915 motrikker og DIN 6916  quality 10.9 HV-bolts. (DIN 6914 bolts, DIN 6915
skiver). nuts and DIN 6916 washers).

“roec ot 710 Montering af rotor: - <77 - 7 Mounting of rotor: e
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8.5  Spinnerbeslaget monteres pd vingenavet med 3 Tighten the mounting to the nose cone to the hub with

stk M20 x 110 bolte, smurt pd gevindet og 3 pes. of M20 x 110 bolts. Smear the bolts on the

under bolthovedet med Tectyl 506. thread and under the bolt head with Tectyl 506.
Tilspendingsmoment 325 Nm. Torque wrench setting: 325 Nm or 240 ft.-lbs.
Spinneren monteres pa spinnerbeslaget. Place the nose cone on the mounting.

Spinneren spazndes fast med 6 stk. M10 x 35 bolte Tighten the nose cone with 6 pcs. of M10 x 35 bolts
med store rustfrie skiver og et lag Sika-flex mel- with stainless washers and a layer of Sika-flex bet-

Fjern plastikafdzkningen og kontroller vingerme Remove plastic covers on the blades and check the
fer rotoren hejses op. blades before lifting the rotor.
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Monter rebene til at holde vingeme under ophejs-
ning af rotoren sammen med de tilherende beslag.

Monter beskyttelseshztte 732708 pi den vinge-
spids, der vender nedad ved ophejsningen af
rotoren.

Lzg 2 sturopper om vingehalsen eller vingele-
jereret pd 2 vinger til at lefte rotoren pa plads.
Stropperne skal kunne glide frit omkring vinge-
halsen eller vingelejeraret.

Laft rotoren. Vagt ca. 3000 kg pa V27 og ca.
5000 kg pa V29. Kontroller at den vinge, der
peger nedad, ikke beskadiges.

Nir vingen er ca. 1 meter over jorden, fjermnes be-
skyttelseshatten pd vingespidsen.

Monter rotoren pd hovedakslen. Under montage af
rotoren skal hovedakslen rotere for at fa bolthul-
lerne til at passe.

Nar kranen slipper rotoren skal sikkerhedsbe-
slaget veere monteret i bremseskiven.

10.1 Rotoren spzndes fast med 24 eller 28 stk.
M24 x 110 10.9 bolte med ldseblik under.
Boltene smeres med Tectyl 506 pi gevindet
og under bolthovedet.

Tilspzndingsmoment 800 Nm.

Afmonter de 3 afstandsrer mellem hydraulikcylin-
deren og barereret og skub forsigtigt hydraulik-
cylinderen fremad for at presse traversreret ind 1

SRR PPTP . . - . . JIE e TR A g i S

10.2 P4 samme tid skal traverset monteres pa tra-
versreret. Montagen foregir i spinneren.
Kontroller altid at der er en korrekt monteret
lisebolt i bremseskiven, fer De kravler ud i
spinneren.

Spand flangeboltene til hydraulikcylinderen
med et moment pd 38 Nm. Sp=nd ophznget
til hydraulikcylinderen.

Afmonter beskyttelsesdzkslet fra vingekonsollen.
Hvis det er vanskeligt at presse traversreret ind i
traverset, monteres en ca. 150 mm lang M24 ge-
vindstang i traversroret og reret trzkkes ind 1
traverset ved hjzlp af en metrik.

10.3 Traverset spzndes fast med en M24 x 70 bolt
smurt med Tectyl 506 pa gevindet og under
bolthovedet. Brug Torque multiplier model

TSI 290 og stettebeslag 732710 for at spande bol-

ten.
Tilspezndingsmoment 558 Nm.

Mount the ropes to hold the blades while hoisting the
rotor together with the matching fittings.

Mount the protecting cover 732708 on the blade tip
that points downwards during the hoisting of the
rotor.

Place 2 straps on the neck of 2 blades or on the blade
bearing console to lift the rotor. The straps must be
placed way so that they can slip freely around the
blade neck or blade bearing console.

Lift the rotor. Weight app. 3000 kg on V27 and app.
5000 kg on V19. Take care to prevent damaging the
blade pointing downwards.

Remove the protecting cover on the blade tip when
the blade is app. 3" above ground level.

Mount the rotor on the hub. During the mounting it

may be necessary to rotate the main shaft to mount
the bolts.

The security lock device must be mounted in the
brake disk when the crane slips the rotor.

Tighten the rotor with 24 or 28 pes. of M24 x 110
10.9 bolts with coverplates. The bolts must be sme-
ared on thread and under bolt head with Tectyl 506.
Torque wrench setting: 800 Nm or 590 ft.-Ibs.

Remove the 3 distance pipes between the hydraulic
cylinder and the carrying tube and push the hydraulic
cylinder carefully forward to press the traverse tube
into the traverse. -

The mounting of the traverse to the traverse tube
takes place in the nose cone. Always control that
there is a locking bolt mounted correctly in the brake
disk before entering the nose cone.

Tighten the bolts to the flange of the hydraulic cylin-
der.

Torque wrench serting 38 Nm or 28 ft.-lbs.

Tighten the bolts to the cylinder mounting.

Remove the front cover from the hub.

If it is difficult to pres the traverse tube into the tra-
verse mount an app. 6° long M24 threaded rod into
the traverse tube and pull the traverse tube into the
traverse by means of a nut.

The traverse is mounted with a M24 x 70 bolt and a
thick washer. Use a torque multiplier with support
bracket 732710 to tighten the bolt. The bolt must be

" smeared on thread and under bolt head with Tectyl

506.
Torque wrench setting: 558 Nm or 412 ft.-Ibf.
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Hvis traversreret roterer, nir bolten skal spzndes,
lises det ved at stikke en 12 mm aksel gennem
barereret og traverset.

Monter beskyttelsesdzkslet og spznd de 6 stk
MI16 bolte let. Monter dzkpladen til at beskytte

Balluffen.

11 Montering af kabler:

Sznk generatorkablerne ned fra maskinkabinen.
Generatorkablerne skal ligge ved siden af hinan-
den i1 bunden af kabelbakken. Kableme sznkes

ned igennem hullet i repospladen.

Sznk styrekablerne ned fra maskinkabinen.

Monter kabelstrips og kabelsamlere (C.C.J.-mast
og rertirn) pd de ferste 10 m af kablerne under
maskinkabinen. Styrekablemne skal vare i midten

af kabelsamleren og midt i kabelbundtet.

Monter en kabelsamler til rotationssikringen.
Lav en kabelslajfe.

Fastger kablerne til holdepladen. Pi et rertim
foregir det ved hjzlp af 2 kabelsamlere, pi en
C.C.]. gittermast ved hjzlp af to korte kabelsam-
lere og pad en M&D mast ved hjzlp af strips.

11.1 Fastger kablemne

strips.

12 Tilslutning af kabler i styring.

Monter kablerne i styringen. Kablerne skal hznge
ned i en bue udenfor kabelindferingen for at for-
hindre at vand laber ind i styringen.

12.1 Tilslut kableme til styringen som vist pa tegn.

ar. 922036.

til

Afslutning af mellerejsning.

Hvis tidsrummet mellem mellerejsning og opstart
er max. 1 uge, efterlades mellen 1 felgende til-

stand:

Traverset list i -53°. Monter lisebolten i brem-

seskiven.

Hvis tidsrummet er mere end 1 uge:

kabelskinnerme med

_ . .. Connecting cables in the controller. _ _._ .

If the traverse tube rotates while tightening the bolt,
place a 12 mm thick shaft through the carrying tube
and traverse tube.

Replace front cover and tighten the 6 M16 bolts.
Mount cover plate to protect the Balluff.

Mounting cables in the tower.

Lower the generator cables from the nacelle. The
generator cables have to be on the bottom of the cable
bearer on the ladder. Lower the cables through the
hole in the platform.

Lower the signal and power cables from the nacelle.

Mount cable strips and cable spacers (C.C.J.-tower
and tubular tower) on the first 30 ft under the nacelle,
s0 that the cables are kept in one bundle.

Mount the cable spacer to the and rotation device.
Form cables into a cableloop.

Fasten generator cables to the guard plate. On a tubu-
lar tower it is done by means of 2 cable spacers, on a
C.C.]J. tower by means of 2 short cable spacers and
on a M&D tower by means of cablestrips.

Fasten the cables to the cable support with cable
SIrips.

Mount the cables in the controller. The cable have to
hang lower than the cable entry to prevent water from
running into the controller.

Connect the cable to the controller as shown in draw.
no. 922036.

Finish with erection.

If the time between erection and startup is max. |
week, leave the turbine is in the following condition:
The traverse locked in -3°. Mount the locking bolt
in the brake disc.

If the time is more than | week:

.. Las traverset i 88° med lasebeslag 732718, .. Lock the traverse in 88° with lock tool 732718, do
monter [KKE lisebolten i bremseskiven og NOT mount the locking bolt in the brake disc and

aflast hydrauliktrykket.

release the hydraulic pressure.

e L el S
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13 Tilslutning af styring til nettet.

13.1 Tilslut jordforbindelsen til styningen.

13.2 Tilslut netkablerne til styringens nettilslut-

ningsskinner (se tegn. nr. 922153 og 922195).

Fasemes rzkkefolge er felgende:

Venstre nettilslutningsskinne: LI
Midterste nettilslutningsskinne: L2
Hajre nettilslutningsskinne: L3

13.3 Hvis der er brugt aluminumskabler, skal det
blotlagte aluminum dazkkes med den fedt som
anbefales af fabrikanten for at forhindre ska-

der.

14 Opstartsprocedure:

Denne opstartsprocedure skal folges, for mollen ma
startes op.

Opstartsbetingelser:

Felgende betingelser er til stede, nir en V27/V29 er
Klar til opstart:

- Pitchen er mekanisk list i -5°med 3 bolte eller
88° med lisevarktaj 732718 i traverset i vinge-
konsollen.

- Alle sikringer i1 sikringssektionen er afbrudte.

-  Generatorens maksimalafbryder (Q8) i skinne-

sektionen er afbrudt. -

-  Styringens maksimalafbryder 1 skinnesektionen
er afbrudt (F30).

- Alle kablerne fra mollehatten er forbundet til
bund styringen.

- Nettet er tilsluttet styringen i rigtig fasefelge
(L1,L2,L3)

For meller med mekanisk trukket oliepumpe skal
olietemperaturen i sumpen vare over -2°C fer mellen
mi rotere med mere end 100 RPM pa generatoren.
Olietemperaturen kan haves v.h.a. varmelegemet i
gearet. Varmelegemet kan manuelt styres v.h.a.
billede 11.23 (se den elektriske manual).

Sp=ndingsforsyning:

* Luk alle automatsikringeme i sikringssektionen.
Luk styringens maksimalafbryder (F30) pa skinnesek-
tionen.

Indtil nu er der kun forsyning til belysningen.

Connecting controller to the grid.
Connect the earth wire to the controller.

Connect the grid cable to the controller inlet clamps
(see drwg. no. 922153 and 922195).

The phase sequence is to be as follows:
Left inlet clamps: L1
Central inlet clamps: L2
Right inlet clamps: L3

If aluminum wires are used, visible aluminum wires
must be covered by the grease recommended by the
wire supplier to prevent wear.

14 Turbine start-up:

This start-up procedure must be followed before the
turbine is allowed to start-up and produce power.

Start-up:

The following conditions are present when a
V27/V29 is ready for start-up:

- The pitch is mechanically locked in -5° with 3
bolts or in 88° with lock tool 732718 in the tra-
verse in the hub.

-  All fuses in fuse section are off.

-  Generator circuit breaker (Q8) on bus bar sec-

_..._..tiun is nff. = i - o b e T e e

- Controller circuit breaker on bus bar section is
off (F30).

- All cables from nacelle are connected to ground
controller.

- Grd is connected to controller in correct order
(L1,L2,L3).

On turbines with mechanical driven oil pump, the oil
temperature in the oil sump must be over -2°C before
the high speed shaft of the turbine must rotate over
100 RPM. The oil temperature can be raised by
means of the oil heater in the gear. The oil heater can
be controlled manually in picture 11.23 (see the elec-
tric manual).

Power supply:

Close all fuses in fuse section.
Close controller circuit breaker (F30) in bus bar sec-
tion.

Till now there is no power on anything but the light
supply.
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Tryk pd serviceknappen (S937) pi "PANEL SWI-
TCH BOX" i processorsektionen.

Nu vil de tre lamper pa ligen til processorsektionen
lyse. Det betyder, at der er spanding til hydraulik-
motoren, krejemotoremne, kontaktorspoler, computer,
varme etc.

Var opmarksom pd, at generatorens maksimalafbry-
der (Q8) stadig er afbrudt, og at der derfor ingen
spanding er pi generatoren, kondensatoren og skin-
neme i skinnesektionen.

Al hjzlpeforsyning undtagen belysningen kan afbry-
des med én siknng, "Hj=zlpe Forsyn.” (F32). Nar
sikring F32 ibnes, vil serviceknapfunktionen (S937)
blive reset.

Serviceknapfunktionen vil ogsi blive reset, nir styrin-
gens maksimalafbryder (F30) ibnes, eller nir genera-
torens maksimalafbryder (Q8) ibnes.

Bundprocessor:

Vazlg nu melle type. Nir der er valgt vil bund- og
topprocessor hukommelsen blive slettet og bundpro-
cessoren sender parametre til topprocessoren, fordi
switch 1 er sat til ON i bund-processoren. '

Nar bundprocessoren har sendt alle parametre til top-
processoren, skal dato og tid indstilles. Deue sker
ved at flytte markeren hen pa det ciffer/mined, der
enskes zndret, og si ved hjzlp af pil op og pil ned,

———~-— -—-henholdsvis age eller sznke vardien. Afslut -med - -

ENTER.

Det er vigtigt at dato og tid er korrekt indstillet, for
der slukkes for processoren, da det har betydning for
statistikberegningerne i computeren. [ displayet vises,
at der skal slukkes for hjalpeforsyningen. (Auxiliary

supply).

Sluk for hjzlpeforsyningen (F32). Tag bundproces-
soren (CT4402) ud og szt switch 1 til OFF. Gen-
monter og spaznd skrueme pa CT4402. Tand igen
for hjzlpeforsyningen (F32).

14.1 Vezlg billede 1| "1:OVERSIGT" og aflas
vindhastigheden.

14.2 Vazlg billede 6 "6:TEMPERATURER" og
afles udetemperaturen. -

Sat VMP-styringen i servicetilstanden.

Press the service switch (5937) on the "PANEL
SWITCH BOX" in the processor section.

Mow the three lamps on the door in the processor
section are switched on. This means that there is
power for hydraulics, yawing, contactor solenoid,
computer, heating etc.

Take care that the GENERATOR circuit breaker
(Q8) is still OFF, and consequently no power on ge-
nerator, capacitors and bus bars in bus bar section.

All the auxiliary supply except for the light supply
can be turned off by one fuse, "Aux.” (F32). When
fuse F32 is opened, the service switch function is
reset.

The service switch function will also be reset when
the controller circuit breaker (F30) is in off position
or when generator circuit breaker (Q8) is turmed from
on position to off position.

Ground processor:

Now the ground processor will reset everything and
send parameters to the top processor. In the top pro-
cessor everything is reset too.

When the ground processor has sent all its parameters
to the top processor, the date and time is to be set.
This is done by mowing the cursor to the digit to be
set. Use cursor up/down to changes the value. When
finished press ENTER. - — e i e

[t is important that date and time is correctly set
before the processor is switched off, as these affect
the statistical information in the computer. The dis-
play shows rurn off auxiliary supply.

Tum off all the auxiliary supply (F32). Remove
ground CT4402 and set switch 1 to OFF. Remount
and tighten screws on CT4402. Tum power on by
(F32).

Select picture 1 "1:OVERVIEW" and list windspeed.

Select picture 6 "6:TEMPERATURES" and list
ambient and gear temperature. : :

Enter service mode on the computer.
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