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%2 Vestas 2] V66 R sbizes &(1/5)

mmVesfas

VESTAS WIND SYSTEMS A/S

KONTROLSKEMA
INSPECTION'RECORD SCHEME 944819.R2
Operation/sted: Titel: Ref. No.:
Serviceafd. V66-1,75/2,0 V80-2.00, eftersyn, elektrisk del, VMP5000. 944812
Work/place: ltem:
Service dep. V66-1.75/2.0 V80-2.00, check, electrical part, VMP-5000. 044816

Rev. date R || 000922 1| 010309 2
Sign. Appd. | MBD IHS | MBD,

3

4 | Udfertaf/ Executed by:  Date:
IHS 000706

Suppl. tegn./Dr.

5 6 7

g | Godkendt / Approved.
THS

Page
1

Vof

Mpylle nr/ WEC no.:

No.:

Kontrolleret af/ Supervisor:

Name:

Dato/ Date:

Date:

Bemarkninger paferes servicerapp. nr:

Notes to be recorded in the service rep. no:

History of this document

Changes in this revision:

Item no.: Date:

Description of change:

944819.R2 March 9,2001  Point 2.4 COM controller changed to ground controtler
Point 2.5 Picture 12B changed to 12.

Point 2.7 Picture 12F changed to 12.

Point 2.9 “Test of emergency pitch system” deleted

New point 2.9 Test of temperature regulation in hub added.
Point 3.11 “Flow control valves” added.

Point 4.3 Test reference numbers changed.

Point 5.2 “Reset counters” deleted

3 months
6 months

1 year

Forudsztninger

Preconditions

11

Sikkerhedbetingelser.

Security conditions.

Sikkerhedskomponenter

Security components

2.1

Vindhastighed. Billede 1

Windspeed. Picture 1.

2.2

Udendgrstemperatur. Billede 6.
Gear olie temperatur

Ambient temperature. Picture 6
Gear oil temperature

°C
°C

2.3

Kontroller krgjeretning. Billede 1.C

Check yaw direction. Pict. 1.C
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Vestas 23] V66 484 £ (2/5)

mmVesfas s

VESTAS WIND

SySTEMS A/S

No. - Rev. no.

KONTROESKEMA
INSPECTION-RECORD:SCHEME 944819.R2
Operation/sted: Titel: Sign. date: Page of
Service afd. V66-1,75/2,0 V80-2.0 eftersyn, elektrisk del, VMP-5000. 000922 2 S
Work/place: Item:
Service dep. V66-1.75/2.0 V80-2.0 check, electrical part, VMP-5000.
4 2 5
=] = o
Q [=] >
& E —~
o O
2.4  Test af ngdstopknapper. Billede 1. Test of emec stop buttons. Picture 1.
5933 Nedstoptryk, gear: 5933 Main Shaft: O O O
5934 Negdstoptryk, krgjeplade: 5934 Yaw Plate: a a |
S935 N¢dstoptryk, bundstyring: 5935 ground controller: a 0 d
5936 Nedstoptryk, nacellestyring: 8936 Nacelle controller: o = d
2.5  Test af bremse, billede 12, S208. Test of brake, Pict. 12, S208: = ] 0
Aktiveret ved manuel ngdstop: Applied when man. emc.: O a 0
2.6 Test af batteriback-up hvis installeret. | Test of battery back-up if installed.
Afbryd Q16. Check bremse ikke Switch off Q16. Check brake not|p ] o
aktiveret inden efter 60-120 sek. Slut | applied before 60-120 sec. Close Q16
Q16 igen. again.
2.7  Test af vibrationsfgler. Billede 12. Test of vibration sensor. Pict. 12.|0 | ]
5403 5403
2.8  Kontrol af pressostater. Test of pressure switches.
Pitch-system A: A2.X1, 44-71 0g 94- | System A: A2.X1, 44-71 and 94-71: ] | O
o System B: A2X1, 45-71 and 95-71: | O o o
sit‘ch-system B: A2.X1, 45-71 og 95- System C: A2X1, 46-71 and 96-71: o O 0
Pitch-system C: A2.X1, 46-71 og 96-
71 .
2.9  Test af PTS5, Bund-styring Test of PTS5, Ground-controller O O O
Test af PTS5, Top-styring Test of PTS5, Top-controller a a o
Test af temperaturregulering i nav Test of temperature regulation in|U o a
hub
2.10 Opvarmning af vindsensorer. Heating of windsensors. 0 a m}
2.11 Trip Q8, Q15 og Q16. Billede 13 Trip Q8, Q15 and Q16. Pict. 13 O a O
3. Pitch Pitch
Efterfslgende test ma ikke udfgresi | Following tests must not be
vindhastigheder over 15 m/s. perfor-med in windspeed
above 15 m/s.
3.1  Krgjind i vinden. Forlad Yaw into the wind. Leave|O 0 O
servicetilstand. Servicemode.
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Vestas />8] V66 R4 E &(3/5)

mmVresfas s Vestas Winp Srstews A/S
KONTROLSKEMA No. - Rev. no.
INSPECTION RECORD SCHEME 944819.R2
Operation/sted: Titel: Sign. date: Page of
Service afd. V66-1,75/2,0 V80-2.0 eftersyn, elektrisk del, VMP-5000. 000922 3 S
Work/place: Item:
Service dep. V66-1.75/2.0 V80-2.0 check, electrical part, VMP-5000.
3 3
= £ 3
Q Qo Ca)
g E —~
[3a] O
3.2 Udfor folgende tests for hvert system | Perform following tests for each|O O [m]
for sig med vingen pegende nedad. system with the blade pointing
Arreter rotoren. Test 11.7. downwards.
Lock the rotor locking system. Test
11.7.
3.3  Valg af pitch system. 11.7 <#>. Choose pitch system. 11.7 <#>. 0 O O
3.4  Negativ pitch ende-stop. Test 11.8 Negative pitch end-stop. Test 11.8 O a O
A 0.040V [0.020~50.060}: A 0.040V {0.020->0.060]: v
B: 0.040V [0.020-50.060]: | B: 0.040V {0.020—50.060]: v
C: 0.040V [0.020—0.060]: C: 0.040V [0.020—0.0601: 4
3.5  Positiv pitch ende-stop. Test 11.8 Positive pitch end-stop. Test 11.8 ] O O
A: 9.710V [9.690—-9.730]: A: 9.710V [9.690—9.730]: v
B: 9.710V [9.690—9.730]: B: 9.710V [9.690—9.730}: _V
C: 9.710V [9.690—-9.730]: C: 9.710V [9.690—9.730]: 4
3.6  Pos. offset indst. Test 11.9. Pitch hast. | Positive offset adjust. Test 11.9. Pitch | O o 0
A: 1.2°/sec [0.5-1.9): vel. */sec.
A: 1.2%sec [0.5—51.9]:
B: 1.2%/sec [0.51.9]: sec.
B: 1.2%sec [0.5—1.9]:
C: 1.2%sec [0.51.9]: fsec.
C: 1.2%sec [0.5—1.9]:
3.7  Neg. offset indst. Test 11.10. Pitch Neg. offset adjust. Test 11.10. Pitch| O O a
hast. vel. o/sec.
A: -1.2°/sec [-0.5—-1.9]: A: -1.2%sec [-0.5—-1.9]:
B: -1.2%sec [-0.5—-1.9]: B: -1.2%sec [-0.5—-1.9]:
°/sec.
C: -1.2%sec [-0.5—-1.9]: C: -1.2%sec [-0.5—-1.91:
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Vestas 23] V66 &4kt & £(4/5)

mmVesias o Vestas WIND SYSTems A/S
KONTROLESKEMA o - Rev. o
INSPECTION'REGORD:SCHEME 944819.R2
Operation/sted: Titel: Sign. date: Page of
Service afd. V66-1,75/2,0 V80-2.0 eftersyn, elektrisk del, VMP-5000. 000922 4 5
Work/place: Item:
Service dep. V66-1.75/2.0 V80-2.0 check, electrical part, VMP-5000.
£ <
o o -
3.8  Positiv flow test. Test 11.11. Pitchhast. | Pos. flow test. Test 11.11. Pitch| O O m]
A 10%/sec [5->13]: velocity. “/sec.
A: 10%sec (5—13]:
B: 10%/sec [5-513]: fsec.
B: 10°/sec [5—13]:
c: 10%/sec [5->13): tec.
C 10°/sec [5—13]:
3.9  Negativ flow test. Test 11.12. Neg. flow test. Test 11.12. Pitch |O O 0
Pitchhast. velocity °/sec.
A: -10%/sec [-7T—-14]: A: -10%/sec [-7—-14):
/sec.
B: -10°/sec [-7-+-14]: B: -10%sec [-7—-14]:
__lsec.
C: -10°/sec [-7T—-14]: C: -10%/sec [-7—-141:
3.10 Sinus test. Test 11.13 Sine test. Test 11.13
A: Pitch, ActoPitch, Ref: A: Pitch, Act>Pitch, Ref: O 0 a
Faktisk pitch: Physical pitch: o o o
B: Pitch, ActoPitch, Ref: | B: Pitch, Acte>Pitch, Ref: O U -
Faktisk pitch: Physical pitch: o o o
C: Pitch, Act«Pitch, Ref: C: Pitch, ActePitch, Ref: o O .
Faktisk pitch: Physical pitch: E S g
Alle: Pitch, Act«Pitch, Ref: All: Pitch, ActoPitch, Ref: o O O
Faktisk pitch: Physical pitch:
3.11 Flow kontrol ventiler. Serv.bull. 5.22. | Flow control valves. Service Bulletin
Max. afvigelse. 5.22. Max. deviation. o O
4. Rotor og generator Rotor and generator
4.1  Krgjind i vinden. Fjern arreteringen. | Yaw upwind. Remove lock. 0 O O
4.2 RPM sinus-test. Test 11.19. RPM sine-test. Test 11.19, 0 O 0
GenRPM,Act>GenRPM,Ref: GenRPM,Act<>GenRPM, Ref:
4.3  RPM step-test. Test 11.19. RPM step-test. Test 11.19. a ] O
GenRPM,Act>GenRPM,Ref: GenRPM,Act<>GenRPM,Ref:
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mmVeslas s VesTas WIND SYTEMs A/S
KONTROLSKEMA No. - Rev. no.
INSPECTION REGORD:SCHEME 944819.R2
Operaticn/sted: Titel: Sign. date: Page of
Service afd. V66-1,75/2,0 V80-2.0 eftersyn, elektrisk del, VMP-5000. 000922 5 5
Work/place: Item:
Service dep. V66-1.75/2.0 V80-2.0 check, electrical part, VMP-5000.
2 £
(9] O N
Bemark: Testene 4.4 og 4.5 udfgres | Remark: The tests 4.4 and 4.5
kun ved vindhastighed over 6,5 are only performed if the wind
m/s. speed is above 6.5 m/s.
4.4  Test af Gen overhastighed. Test 11.21. | Test of generator overspeed. Test m] 0 0
Noter “Alarm omdr/min. aktiveret” 11.21.
Note “Alarm rpm act”
Effekt/Power Frek/Freq Alarm RPM Tolerence
V66 | 1.75/2.0MW 50 Hz 1945 1885-2005
V66 | 1.75/2.0MW 60 Hz 2350 2290-2410 . RPM
V8o 2.0 MW 50 Hz 1930 1870-1990
V80 2.0 MW 60 Hz 2315 2255-2375
4.5 Test af VOG. Test 11.22. Test of VOG. Test 11.22. O O O
Noter “Alarm rotor omdr.” Note “Alarm Rotor RPM”
Effekt/Power Frek/Freq Alarm RPM Tolerence
V66 | 1.752.0MW | 50/60 Hz 25.5 24.5-26.5
A% 2.0 MW 50/60 Hz 19.8 18.8-20.8 RPM
V80offshore |  20MW | 50/60Hz 215 205225 B
4.6  Reset af VOG-alarm Reset of VOG-alarm
Kvitt. uden reset af VOG ikke mulig: | Ackn. without reset of VOG not pos.: | O ] a
Kvitt. med reset af VOG mulig: Ackn. with reset of VOG possible: | J d o
5. Afslutning Finish
5.1  Skift batterier. Change batteries. 0
5.2  VDF-mode. Billede 27.1 “Full-recycle” | VDF-mode. Picture 27.1 “Full- | O a O
recycle”
5.3  Forlad Service, szt i RUN, billede 1. Leave Service, bring in RUN, picture | (I mi O
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Title:

Turbine Type:

Service Plan & Check list
NM72C/1500

N

o
" NEG Micon-

NEGMicon /8] NM72C R 48468 % (1/7)

Prep. by: FJU IAppr. by: not app. I CN no.: ] Date: 06.02.02 l Page 5 of 13 No.: QR 09.0xx GB l Rev.: —l
} Ordinary service check list '
1 ID of calibrated tools List Service Car no. (or tool no.) Technician
.1 | Manometer CarNo.:
2 | Wattmeter Car No.:
.3 | Torque wrench Car No.:
.4 | Gear wrench Car No.:
.5 | Hydraulic torque equipment Car No.:
.6 | Hydraulic torque equipment (Tentec) Car No.:
2 . | Test of safety equipment Service level | Accept criteria ref. / verify | Technician
.1 | Check of all fall protection harnesses A-B-C S&M Manual
.2 |Steel Rail inspected and tested A-B-C S&M Manual
Rescue equipment and Descent device n
3 inspected (Not standard) A-B-C S&M Manual
Fire extinguisher, manometer pressure )
4 inspected (Not standard) A-B-C S&M Manual
.5 | Visual check of signs and instructions A-B-C S&M Manual
6 Check fixing points, eye bolts, handrails A-B-C S&M Manual
and screens
Test the emergency lighting function i
7 (Not standard) A-B-C S&M Manual
.8 | Check of Service Crane A-B-C S&M Manual
.9 [ Check the yaw lock A-B-C S&M Manual
.10 | Check the brake disc lock A-B-C S&M Manual
3 | Tower Service level | Accept criteria ref. / verify | Technician
1 | Visual check of foundation A-B-C S&M Manual -
9 Re-torque bolt joint between the sections A-C 1&S data / Nm
of the tower
.3 | Re-torque bolt joint: Nacelle / tower A-C 1&S data / Nm
4 Visual inspection of structure around A-C
’ hole just below top flange
5 Re-torque bolt joint: Bottom section / A-C 1&S data / Nm
embedded section
6 Vlsual.mspectlon of the galvanization A-B-C QI 09.031
and paint work for damage.
Lubricate door hinges and door lock C 1&S data
Check bolts in platforms for tightness A-C S&M Manual
. Check bolts in ladders for tightness A-C S&M Manual
.10 | Visual check of tower dampers B-C S&M Manual
‘'4.1 | Nacelle - Yaw system Service level | Accept criteria ref. / verify | Technician
.1 | Visual check of seals A-B-C S&M Manual
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Title: Service Plan & Check list /j—\\
Turbine Type: NM72C/1500 " NEG Mrcon®
Prep. by: FJU Appr. by: not app. I CNno.: I Date: 06.02.02 ] Page 6 of 13 No.: QR 09.0xx GB | Rev.:
5 Yaw ring Internal gearing checked for A-B-C S&M Manual
damages
3 Check Cleargnce between cog wheel and c S&M Manual
internal gearing
4 Check seals and gaskets on yaw gears B-C S&M Manual
for leakage
.5 | Function test of motor A-B-C S&M Manual
.6 | Visual check of yaw cog wheel A-B-C S&M Manual
.7 | Check the wear on brake pads A-B-C 1&S data
.8 | Bleed brake caliper C S&M Manual
.9 | Check cleaniness of brake flange (ring) | A-B-C S&M Manual -
10 Check grease l'eve.l in reservoir of the A-B-C S&M Manual
automatic lubrication system
11 Chef:k that lubpcant is reaching the A-B-C S&M Manual
lubrication points
Check fittings and feed lines of
.12 jlubrication system for damage or A-B-C S&M Manual
leakage
Lubricate yaw gear bearings (manually
.13 ]if no automatic lubrication system is A-B-C S&M Manual ; I1&S data
installed)
.14 | Lubricate yaw ring A-B-C S&M Manual ; I&S data
.15 | Lubrication of and oil level in yaw gear |A-B-C S&M Manual ; I&S data
16 Re-torque bolt joint: Yaw gearing / base A-C 1&S data / Nm
frame :
17 Re-torque bolt joint: Yawing gear / base A-C 1&S data / Nm
frame
18 Re-torque bolt joint: Yaw brake caliper / AC 1&S data / Nm
base frame
19 Re-torque bolt joint: Hydraulic unit / A-C 1&S data i
base frame
4.2, | Nacelle — Yaw brake Hydraulics | Service level | Accept criteria ref. / verify | Technician .
1 Check f_or oil level and leaks in A-B-C S&M Manual
hydraulic system
.3 | Inspect filter in hydraulic station B-C S&M Manual ; I&S data
.5 | Check set pressures for valves C S&M Manual ; I&S data
.6 | Check pressure transmitter C S&M Manual ; 1&S data
.7 | Check accumulator pressure C S&M Manual ; 1&S data
.8 | Check seals of hydraulic system A-B-C S&M Manual
4.3 | Nacelle - Main shaft & Bearing Service level | Accept criteria ref. / verify | Technician
.1 |Inspection of main shaft A-B-C S&M Manual
2 Chec‘k main b.earmg bearing, bearing A-B-C S&M Manual
housing and lip seal
3 LubﬁcaFe main bea.rir}g (If no automatic A-B-C S&M Manual ; 1&S data
lubrication system is installed)
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Title: ‘ Service Plan & Check list 2
Turbine Type: NM72C/1500 " NEG MIcon®
Prep. by: FJU LAppr. by: not app. lCN no.: | Date: 06.02.02 [Page 7of 13 No.: QR 09.0xx GB lRev.: j
4 ICuItl)eI:;:ckagl;: lpl;bigtcsant is reaching the A-B-C S&M Manual
Check fittings and feed lines of
.5 | lubrication system for damage or A-B-C S&M Manual
leakage
.6 | Re-torque bolt joint: Hub / main shaft A-C 1&S data / Nm
i bR:S-etOfI:ilrlsebOIt joint: Bearing housing / A-C 1&S data / Nm
4.4 [Nacelle - Gear box Service level | Accept criteria ref. / verify | Technician
.1 [ Visual check of seals A-B-C S&M Manual
.2 | Visual check of vent cover A-B-C S&M Manual
.3 | Visual inspection of gearwheels A-B-C S&M Manual
4 | Visual check of gear mounting A-B-C S&M Manual
.5 | Re-torque bolts in taper bushing A-C 1&S data / Nm
6 gj;rtlzrque bolt joint: Gear stay / base A-C 1&S data / Nm
.7 | Check gear oil level A-B-C S&M Manual : 1&S data
.8 | Replace oil filter A-B-C S&M Manual : I&S data
.9 | Take oil sample B-C S&M Manual : I&S data
.11 | Check oil pump A-B-C S&M Manual
.12 | Check heat exchanger A-B-C S&M Manual
4.5 . | Nacelle — Disc Brake system Service level | Accept criteria ref. / verify | Technician
.1 | Check brake disc thickness A-B-C 1&S data
.2 | Check brake disc throw out B-C 1&S data
3 Sélde;l; ac;(lzzg{asr;ce between brake linings A-B-C S&M Manual
4 | Check brake lining A-B-C 1&S data -
5 (li{izi(torque bolt joint: brake hub / brake A-C 1&S data / Nm
lg{:;lc;(r)c)l(ue bolt joint: Brake bracket/ A-C 1&S data / Nm
.7 | Brake hub / clamping element A-C 1&S data / Nm
.8 | Brake / bracket A-C 1&S data / Nm
4.6 - | Nacelle — Disk Brake Hydraulics Service level | Accept criteria ref. / verify | Technician
.1 | Check level of hydraulic oil A-B-C S&M Manual ; I&S data
2 ;gsstl:;ll check for leakage in hydraulic A-B-C S&M Manual
.3 | Check overflow valve A-B-C S&M Manual
4 | Check accumulator A-B-C S&M Manual
.7 | Check filter / suction strainer C S&M Manual
.8 | Check cables for softness and damage A-B-C S&M Manual
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Prep. by: FJU [Appr. by: not app. l CNno.: IDate: 06.02.02 l Page 8 of 13 No.: QR 09.0xx GB l Rev.:
4.7 {Nacelle - Coupling Service level | Accept criteria ref. / verify | Technician
.1 | Visual check of cracks A-B-C S&M Manual
5 Vlsualhmspectlon of the galvanization A-B-C S&M Manual
and paint work for damage
3 Re-torgue bolt joint: Brake disc A-C 1&S data / Nm
/coupling
: — —
4 Re-torque bolt joint: Coupling / A-C 1&S data / Nm
generator hub
Visual check of cover B-C S&M Manual
Check cover bolt joints for tightness A-C I&S data
4.8 | Generator & transformer Service level | Accept criteria ref. / verify | Technician
.1 Check generator alignment A S&M Manual ; I&S data
.2 | Check and lubricate lip seal A-B-C S&M Manual
.3 | Clean the generator A-B-C S&M Manual
.3 | Lubricate generator bearings A-B-C 1&S data
4 Re-torque bolt joint: Generator / cross A-C 1&S data / Nm
member
5 Re-torque bolt joint: Cross member / A-C 1&S data / Nm
rubber damper
.6 | Re-torque bolts in main cable terminals |A-C 1&S data / Nm
4.9 | Cooling system Service level | Accept criteria ref. / verify | Technician
1 Check water cooler and hoses for A-B-C S&M Manual
leakage
.2 | Check liquid level A-B-C S&M Manual
I&S data /
.3 | Test coolant liquid with spectrometer A-C S data
Freeze level
4 Check pump, seals and fittings for A-B-C S&M Manual i
leakage
4.10 | Nacelle — Base frame, enclosure Service level | Accept criteria ref. / verify | Technician
1 Visual inspection of welds and corrosion B-C S&M Manual
protection
Re-torque bolt joint: Base frame cast
1 part / welded part A-C 1&S data / Nm
2 cIl(e:-torque bolt joint: Enclosure / rubber AC 1&S data
ampers
3 Re-torque bolt joint: Rubber dampers / A-C 1&S data
base frame
.4 | Check met mast bolts joints for tightness | A-C 1&S data
5.1 |Rotor - Blades Service level | Accept criteria ref. / verify | Technician
1 Visual inspection pf hub connection for B-C S&M Manual
damage on metallized parts
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5.2 - | Rotor — Hub -structure Service level | Accept criteria ref. / verify | Technician
.1 | Visual inspection of hub surface C S&M Manual ]
5.4 | Rotor - Active stall system Service lével | Accept criteria ref. / verify | Technician
1 Re-torque bolts on actuator bearing AB-C S&M Manual
blocks 1&Sdata / ________ Nm
2 Re-torque bearing to hub bolts on each A-B-C S&M Manual
' blade 1&S data / Nm
. S&M Manual
.3 |Re-torque blade to bearing bolts/studs | A-B-C 1&S data / Nm
S&M Manual
4 [Re-torque hub frame fasteners A-B-C 1&S data / Nm
. S&M Manual
.5 | Re-torque pump manifold studs A-B-C 1&S data / Nm
6 Re-torque actuator rod end bearing A-B-C S&M Manual
SCTEWsS 1&S data / Nm
S&M Manual
.7 | Re-torque motor support plate fasteners | A-B-C 1&S data / Nm
S&M Manual
.8 |Re-torque accumulator bracket bolts A-B-C 1&S data / Nm
9 Re-torque lock nuts on actuator bearing A-B-C S&M Manual, 1&S data
blocks
.10 |Re-torque bearing attachment plate A-B-C S&M Manual, 1&S data
SCrews
.11 | Re-torque hub computer fasteners A-B-C S&M Manual, I&S data
.12 [ Re-torque bearing block bolts A-B-C S&M Manual, I&S data
.13 | Re-torque hose clamp plate nuts A-B-C S&M Manual, 1&S data
.14 |Re-torque rod end cover plate and pin A-B-C S&M Manual, I1&S data
retaining plate bolts
.15 | Re-torque grease pump and bracket bolts | A-B-C S&M Manual, 1&S data i
.16 | Re-torque p-clip fasteners for hydraulic |A-B-C S&M Manual, 1&S Data
hoses
.17 | Re-torque fasteners for grease manifolds | A-B-C S&M Manual, I1&S Data
/ p-clips
.18 |Re-torque oil pipe bracket bolts A-B-C S&M Manual, 1&S data
.19 | Re-torque pitch lock spacers A-B-C S&M Manual, 1&S Data
.20 | Re-torque hose clamp plate and spacers | A-B-C S&M Manual, 1&S Data
.21 jRe-torque pipe clamps A-B-C S&M Manual, 1&S Data
.22 | Re-torque actuator cover bolts A-B-C S&M Manual, I&S Data
.23 | Re-torque electrical loom clips A-B-C S&M Manual, 1&S Data
.24 | Re-torque accumulator charging covers | A-B-C S&M Manual, 1&S Data
(by hand)
.25 | Visual inspection of blade bearings A-B-C S&M Manual
.26 | Take grease sample from blade bearing |C S&M Manual
.27 |Test TAC2 A-B-C S&M Manual
.28 | Refit grease collector bottles A-B-C S&M Manual
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.29 | Refill grease pump A-B-C S&M Manual
.30 | Check grease lines for leaks A-B-C S&M Manual
5.5 |Rotor — Active stall Hydraulics Service level | Accept criteria ref. / verify | Technician
.1 | Remote function test A-B-C S&M Manual
.2 | Visual check for system leaks A-B-C S&M Manual
.3 | Visual check of all hoses in nacelle for | A-B-C S&M Manual
damage
.3 | Check actuator rod for schratches A-B-C S&M Manual
4 | Check all testpoints A-B-C S&M Manual
.5 | Check air filter on nacelle tank A-B-C S&M Manual
.6 | Check low pressure filter on filter unit in | A-B-C S&M Manual
nacelle
.7 | Check high pressure filter on pump A-B-C S&M Manual
manifold
.8 | Check accumulator filter A-B-C S&M Manual
.9 [ Grease the hydraulic rotating coupling | A-B-C S&M Manual, I&S Data
.10 | Grease the actuator rod end bearings A-B-C S&M Manual, I&S Data
.11 | Grease the actuator trunions A-B-C S&M Manual, I1&S Data
.12 | Take hydraulic oil sample B-C S&M Manual, I&S Data
6.1 | Electrical Parts - Tower Service level | Accept criteria ref. / verify | Technician
.1 | Check control cabinets A-C S&M Manual
.2 [ Check all other cabinets A-C S&M Manual
.3 | Check cables and cable mountings A-C S&M Manual
4 | Check lightning and fittings A-C S&M Manual
6.2 | Electrical Parts - Nacelle Service level | Accept criteria ref. / verify | Technician
.1 | Check topbox and other junction boxes |A-B-C S&M Manual
.2 | Check cables and wiring A-B-C S&M Manual
.3 | Check RPM sensor - rotor A-B-C S&M Manual
4 | Check RPM sensor - generator A-B-C S&M Manual
.5 | Check yaw sensors A-B-C S&M Manual
.6 | Check pressure switch / plug A-B-C S&M Manual
.7 | Check collector rings A S&M Manual
.8 | Check wind vane A-B-C S&M Manual
.9 | Check anemometer A-B-C S&M Manual
.10 | Check vibration ball sensor A-B-C S&M Manual
6.3 | Electrical Parts - Hub Service level | Accept criteria ref. / verify | Technician
.1 | Visual inspection of cabling A-B-C S&M Manual
.2 | Check all connectors A-B-C S&M Manual
.3 | Re-push all sockets in cabinets A S&M Manual
4 | Check hydraulic pump terminations A-B-C S&M Manual
.5 | Check hub computer A-B-C S&M Manual
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7.2 | System testing Service level | Accept criteria ref. / verify | Technician
.1 | Test of temperature sensors A-B-C S&M Manual

.2 | Test of pressure sensors A-B-C S&M Manual

.3 | Check connections from cooler unit A-B-C S&M Manual

4 | Check connections at slip ring unit A-B-C S&M Manual

.5 | Check sensor "gear oil level” A-B-C S&M Manual

.6 | Check rotor rpm signals A-B-C S&M Manual

.7 | Test of pumps etc. A-B-C S&M Manual

.8 | Test of active stall system A-B-C S&M Manual

.9 | Test of yaw system A-B-C S&M Manual

.10 | Test TAC 84 A-B-C S&M Manual

11 | Test TAC 85 A-B-C S&M Manual

.12 | Test motor start A-B-C S&M Manual

.13 | Test of phase compensation A-B-C S&M Manual

.14 | Check service crane A-B-C S&M Manual

.15 [ Test of cable twist sensors (The yelllow | A-B-C S&M Manual

box)

.16 | Check yawing counter A-B-C S&M Manual

.17 | Check anemometer and wind vanes A-B-C S&M Manual

.18 | Check temperatures A-B-C S&M Manual

.19 | Test of control panels A-B-C S&M Manual

.20 | Test of tip deployment time A-B-C S&M Manual

7.3 | Safety testing Service level | Accept criteria ref. / verify | Technician
.1 | Check connections at hub hatch A-B-C S&M Manual

.2 | Check connections at shaft brake A-B-C S&M Manual

.3 | Check emergency line and safety chain | A-B-C S&M Manual

4 | Test of shaft brake A-B-C S&M Manual

.5 | Test main curcuit breaker A-B-C S&M Manual -
.6 | Check emergency stop curcuit A-B-C S&M Manual

.7 | Test of over speed A-B-C S&M Manual

.8 | Test vibration monitor A-B-C S&M Manual

9 Tfest of WTG function with TAC 84 A-B-C S&M Manual

disconnected
.10 | Test under normal WTG operation A-B-C S&M Manual
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w#vE A ﬁ,} Al ax "B AEF BIA—n— |M @ ks Eg\fﬁﬂ o,
1980 |12} 1985} |ZFEIR B (R A5 BT ZEATR Kwn 1 40 -10.0)
1982 |11} 1990} |hitiRH MRGRMKAEE |SFRTR R 5 | 300(  300.0}
1983 | 10| 1986 | |NEDO/HRR S WAL BN IR R TR | RRFR 1 100} 100.0]
1985 1911989 | [HRNAH HEABEZER HMZ R 1 150{  130.0]
1985 | 8 ZEETE B RGBT ZFALR KA 1 250  250.0
1987 | 3 BEY THERRR RS P33 aasrdiil TR HBER 1 13 15.0]
1988 | 11| 1991 xigH FrRRRBR YA ROHW RBFR 1 16.5] 16.4
1990 121931 | [reBUH/MATN AR T Fr R RBFR 1 100} 100.0]
1980 | 2 NEDO/BBERNUR) AP FInt'~t i— [RRMBRARTIIN (Yo REHE KRR 2) 16.3] 33.0
19%0 | 3 piRLE sl o) YL S MR Z¥ATR RIERR 1 250  250.0
1990 | 3 ZBET R B L HERT ZREITR R9A 1 250} 250.0
-1991 | 3 L Yalld bt T Valdl ZERTR HESANH 1 100} 100.0]
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1992 | 3 NEDO/ AR HRAREEE ZRETR XIEFR 1 250{  250.0
1992 } 3 FAERANER) HARTERE ZERTR RIERR 5 275 1375.0
1992 | 3 BBRHZH BHANEH e BHE LRSBBHATR 2 16.5) 33.0]
1992 | 8 L iE A AT JE 1838 5 2587 Baacar.3 i PEE~ORA P 5 16.3] 82.3
1993 | 3 NEDO/MAZAHEK) PPRREES EHBRTR £33 4 i 250]  250.0)
1993 | 3 B E B IR EET MICON HBIRARPIR R A TR 1 100{  100.0
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1993 | 10 e LA (8K sE e ENERHMETRIRERY 1 300{  300.0
1993 |11 SRR R DR S RIVA CALZONI _|EIER%® 1 250f  250.0
1993 j11 JLiERAER) El=i 3 gz =3 a% RERR 2 273} 530.0)
1994 | 3 WEE T BRI AT - |ERROER R HRHR t 16.5 16.3
1994 | 3 HAERAERFRF SIPRES- B R IAT Y RS RIERS 1 16.3] 16.5
199413 LR () = BB S AT HIER ZEAT Y RS - |EIERR 1 16.5| 16.5]
1994 | § FElREHH . LR H RECAL. 1 UL ] RARTEATR 1 16.5] 16.5]
1994 1 6 EER AR ) RERT ZRELK KEERS -1 275]  275.0
1994 19 ER k) HHREFW ZERIR RIS i 300/  300.0
1994 1 9 BINERE S ¥R TR AT MICON Lt 3.tV 1) 1 250 230.0)
1995 | 3 HRRERE RS HET MICON RRFER 1 250{  250.0
1995 § 3 RIFAR BERIEAIHE BRI RSB 1 15| 15.0)
1995 { 9 RRAHER BRAERE ZEHIE KRR 5 300 1500.0
1995 | 9 FRRNME BERREH MICON - FHERFR 2 225 450.0
1995 | 10 T R B 50 IR BR T Yo RS RBHFR 1 16.3} 16.3|
1995 |10 NEDO/ MR A1) HARTES MICON R 3 400]  1200.0
1995 |12 S B A S RAT VESTAS THRARAR 1 225  225.0
1996 | 1 ERELhbEARARRF LUFE RS SIIBT MICON R 2] 400 800.0
1396 | 3 RAERSER 5 VR A SFRT IHI NORDEX FITHE 1 150  150.0
1996 | 5 FEBAHER) 10 W B @aT KENETECH KERS 1 107.5]  107.5
1996 | 5 PERBAHUR W B R 8 EET EFETR KIERY 1 3000 300.0}
1996 | 6 R 1B R RiayRT IHETR ARAMIRAER 1 300]  300.0)
1996 | 10 NTTHR ) M2 #E AN 1 5 P K AHAT T RS Lig, 3. e 1 16.3{ 16.5
1996 |11 (BR)Z VBN BRI RFT plai: 3 EAL YN MICON REREE 2 400{  800.0j
1996 |12 AUENRER BB SIAT MICON RBFER 2 400} 800.0|
1997 | 2| 1999 | |NEDO/HIERAM BRI TR ZEETR RRFR 1 500]  500.0
1997 | 3 PP BB ER LS 3R %0 B AT RCAr 1 (] R 1 16.3} 16.5]
1997 | 3 (¥K) B Y BHERT XERA A VESTAS FeHOMF R 1 225)  225.0
1997 | 3 (BEHE B B i — AT FIBREBUESIHAT IMICON RUEFR 1 225]  225.0]
1997 | 5 NEDOQ/TAa3—FV~av -=F 4 HENIN MICON RRRRZEVERER 2 400} 800.0
1997 | 5 RN RUAFRA HHRIMAMMH NEG MICON TR 1 400]  400.9
1997 | § PRENEDEBR-FHE A0 Wi AT Y RIS RTA ~ 1 16.5 16.5]
1997 [ 6 NEDO/HEHMRELME 2 FIRTFRAT ZEEIR RUFAZCRETHE 1 490{  -190.0
1997 { 6 ZHIY—VIUR MRARTARTD ZEEIR MR AR 1 250  230.0]
1997 | 9 LR R B A ERFTHEM [TACKE RAFE 1 80| 80.0
1997 12 AHBAER) BEIRRIR AT ZBEIR RIFR® 3 300{  900.0
1997 112 () T LB R EHTH EHRRERMHE INEG MICON RERER 1 400 -100.0}
1998 | 1 (BR)SF:0 1038 ) B RGF AT Y GRUASFiD AT NEG MICON RRPR 2 400{  800.0)
1998 | 1 () B 54 B, /7 R R B 0T Je i @A T LR AT INEG MICON RREE 2 100{  800.0
1998 | 3 (KB F 37— RF KWK ZBEBE |NEG MICON FERER 2 400{  800.9,
1998 | 3 RKARMRILH KRATRITH f 3 ENERCON |2RMNSIRAI R 2 2450 490.0|
1998 | 3 (SR E BT B R R R JE 5 P T BT NEG MICON TR R 2 400  800.0)
1998 | 3 (ERBH /-7 B REFRAF Lt il i 2T NEG MICON RHER 2| 300 800.0
1998 | 4 NTT77974-%" FRIVRA K £ NEG MICON g'f’ﬁ;gm RRAAT 1 225 225.0
1998 | 4 R TLBARBIFRF RERIGEH R [NEG MICON TRER 2| 1000 800.0)
1998 [ 4 e AMn Al AT = Jivs RRNRIAT T 1 190} 490.0f
1998 | 4 (R R R R R Elac i ciialin NEG MICON P2 2 400]  800.0|
1998 | 7 MR bRl VA MM AT LAGERWEY SRIERFR 1 80| 80.0
1998 | 7 MM () MU AR ST WINDWORLD RAEFR 1 170]  170.0
1998 | 7 MARAER) AR BB TR [HI NORDEX HUEHFR 1 15300 150.0]
1998 | 8 AT (K MHMRT S & VESTAS JENERRR t 600 600.0}
1998 | 8 HRR (R PRRETEH 63 ENERCON | MIERFR ! 500(  500.0]
1998 | 9 AR SR MR TN FUHRLANDER | RIESA 1 3000 300.0
1998 | 9 AR (R RN TR H IHI NORDEX KGR ! 2500 250.0)
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w R R a2 smw BlA—n— |B & 2w W‘,)
() MR IR JACOBS RIEFHFR 1 5000 500.0
R 1 (ER) PR SRR LAGERWEY KIETFR 1 250]  230.0)
AT 1R MU TIMRE R ZERT % HUESF A i 3000 -300.0
whHRE (R ARSI BPREH B 3r ENERCON [RIEFR 1 280  280.0
IR SI(EK) ) AR EI I FUHRLANDER  [RIEFFE 1 130] 1300
NEDO/ THH A JAT DERARAT |8 Y ENERCON g%”*&v”fﬁ” | 230 2304
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2 AL 2 ATAT . I X AT 1H] NORDEX REEH 1 600]  600.0)
2 ZERART ZRRAERT LARERWEY FRFRK - 1 750{ 3000.0
2 GREREL 2R\ ZRAT DEWIND490 TR E R 1 490  490.0
3 HRRERE KBAHRTH) HaRARERARI |LAGERWEY R R 2, 600f 1200.0
3 NRBAERD LIRS RETAT ZRAT% RIERR 2 300f 600.0
3 RO EBBERNREHRFR 508 RIETEAT NEG MICON R 1 400]  400.0
3 AL E A 2RAT kit 77 AT B Y ENERCON |RE¥HR 1 230{  230.0
4 NEDO/ B ¥ AL N AT AR LARERWEY ?g%‘g%&m‘mwm 1| - 1s0f 730.0
4 NEDO/ s i RIRT 1R R E R EEBTH ;Egﬁ&“”“ﬁﬂ 00l 3000
4 NEDO/BEB IR R /R Bt m R A AT zzmrx  [RRFEROCLS | | w0 a0
4 BRE Ei R A 128 RIS E AT IHI NORDEX a—Fe—4% R &R 1 250  250.0
4 A EME i it ZERILE HEARK ! 1000]  1000.0|
4 T3 () B AL B B R JEH5iE R AT NEG MICON RRFR 2 400{  800.0
S LA DRHBBFRF WRRSLIIBT . NEG MICON HULTR 2 600] 1200.0
6 x3-J—ARLYERA A BRUR) & FREBET NEG MICON W 3 400{ 1200.0
7 AR SR HARS RS B3 ENERCON  |n7'lob Y270 RIERFR] 1 280  280.0
7 .. Cowald: 3] AR BB By B 52 ENERCON M7 Wb VAFARIERIR | 1 280{  280.0)
7 NEDO/Fi )R R FIRELHIT =HETH gﬁggév%n@m | e0of - 6004
8 NEDO/FmRILST PR AL AT DEWINDig0 - [BARARUAEAR | || 40 4904
9 3Ny (k) BB R AR St R B A HTILSEAT INEG MICON RRER - 4 400] 1600.0,
. BB R U=k
NEDO/ 3B RAEALRT FBWaEENT VESTAS - .- . [BEAENRRATRGRME 1 . 225 2250
(BRM—A N7 g ‘|t sE % AiAT -~ |BonuS R 204 1000| 20000.0}
0 EAT . | 5 R AT NEG MICON RBEEE 2| 600} 1200.0)
77 74—#FER TR TE - : DEREEL FUHRLANDER " |FFNARE 3 100 - 300.0f
ALitin % AT 0 I+ NORDEX REREHR 1 600]  600.0]
A M=-257 MRt EAT  |VESTAS © e - 1 225) - 225.0
NEDO/# 25 IR AT wommar  |Lacerwey - [WARRUSHST | g0 700
EEERAER) EHEHARET FUHRLANDER (R ZA ] 250] . 250.0)
ALHE R A () . o [JeMEEWREERT. .- : | B SY ENERCON . |RIERFFE -~ - - 1 -230f  230.0)
FRRL T (%) RRBALS 37 ENERCON | RR. 1 500{ 500.0
2 (R b BL ) R BT (W YR SL)AT INEG MICON FERWR 2 600{ 1200.0
3 AR AR HAREES ZERTR RIEFR 1 250]  250.0
3 INEDO/ B M B il HRR BT [HI NORDEX RR¥E . 1 250  250.0)
3 AL ADAR 2 CRAEAT) mesamEe  [Bxevercon |[TATMMIIEEAR | o5 o
3 BEE Y-z in () (TN, PAUERUR) |RMERA 2T LAGERWEY ERFER 2 750] 1500.0f
3 SAERAER) Wk R B3 ENERCON |RIEHFFE 1 500{  500.0
3 NEDO/ My R4 A AT SREIER BT =XFEIR BRARE 1 490] " 490.0
3 GRNFFEHRRREH (&S LK) EMRFFAT LAGERWEY ¥R 2 600 1200.0
3 NEDO/ 4L 2 DHAT LA ObAT INEC MICON Easi b 1 400]  400.0f
3 k2R ARTER) i E B NEG MICON TRFR - 6 750f 4500.0
3 NEDO/ i il i AT Jifs il 5% AT ZEWT R T3 R AR R FH B 1|~ 600] 600.0]
3 2 BB () JRF R HERT ZEETR FELAERT 1 600{  600.0
2000¢F 3AKRE MEHZIL 207 —| 838535
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L) BAkdd  750kWX6 (00)
dE%50) ST MET  400kWX 2 (98)
i) L/ 8T 500kwWX2 (98)
L) BATET  400KWX2 (99)

400kWX 2, 225kW X1 {98)
250kWX 1, 230kWX 1 {99)
400kWX2 (98}
600KWX2 {98, 99), 1000kWX20 (99)
400kWX 2 (98), 400kW (4 (99)
80KWX1 (97)

' 300kWX1, 275kWX 2, 250kWX 1 (93)
16.5KWX5 {92), 230kWX 1 [99)

W) MR 275kW X5 (92), 300kWX5 (95)
500kWX 1 { 00)

W3%) RMET 730kW X1 (99)

FKEH) A FRET 490kWX1(99)
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La Carracha

LEYENDA

EJE DE CAMINOS NUEVOS ~ —
EJE DE CAMINOS EXISTENTES —
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CAMINOS ACTUALES —

PARCELAS QUE NO SE PUEDEN UTILIZAR X

TUBERIAS -
FIBRA OPTICA —
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