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2. Status and operation data before occurrence of damage

At the day the damage occurred the wind turbine was running with an average power output of 366
kW and a wind speed of 7,1m/s.

Maximum data at that day were about 575kW and 9,4m/s (Annex 1).
There had not been a single fault message from the WEC which could have been a sign of foresee-
able damage (Annex 2).

In addition to that, there was no ice at the rotor blades detected on any of the 20 turbines prior to the
event. In case of ice detection the control system would generate main status 14 (Annex 9).

3. Extent of damage / damage symptoms

On 4 January 2009 a rotor blade aborted from WEC 481454 during operation. The stud connection
between the blade and the blade adapter had failed.

The sectional view of the connection shows the position of the stud (Fig. 1). The connection consists
of 32 studs (Fig. 2 and Annex 3).

Fig. 1
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The studs show different fracture patterns along the circumferences with a classical fatigue breakage
loss profile (Fig. 3)

Fig. 3

View of Blade Adapter Flange (Fig. 4)

Fig. 4
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Breakage of the rotor blade resulted in heavy consequential damage to the nacelle (Fig. 5) and paint
damages because of the loosely rotating parts (studs) in the hub (Fig. 6).

Fig. 5
Fig. 6
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4. Immediate action

As an immediate action, the entire wind farm were stopped and inspected by Service personnel. In
the setting of this inspection, all stud connections between the rotor blade and blade adapter were
checked for proper tightening of torques.

Bolt connections Bolts Torgue

Rotor Blade - blade adapter M2z - 108" 570 Mm

As a result of the inspection we considered the re-start of the wind farm and put them back into op-
eration for a safety run.

All other components (foundation, tower, machine house) have been e.g. inspected visually for po-
tential damage.

5. Root cause analysis

The first step was to check the durability calculations for this type of stud connection. No errors were
detected. As a matter of course, these calculations had been checked by an independent certifica-
tion office in the setting of the type certification process.

Furthermore, at no time during any previous service activity up to occurrence of the damage was
there any indication that fasteners might fail.

As mentioned before, the studs show different fracture patterns along the circumferences with a
classical fatigue breakage loss profile (Fig. 7).

T

¥

Fig. 7

To determine the cause of damage the pressure flange with the cut piece of the rotor blade was ex-
amined.

The pressure flange is a two-part Glass fibre-Reinforced-Plastic-ring which is glued in with a posi-
tioning device, so that a plane surface of the rotor blade is formed.

In the course of examination this surface was checked on its evenness.
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6. Surface Measurement

Measuring procedure: Photogrammetry (exactness 0, 05 mm)
e System AICON DPA Pro
e Measuring unit with a length of app. 1340mm
e The interpretation was done by Program Comet Inspect V1.01

Measuring points were glued on the flange surface to measure it by the medium of Photogrammetry.

It was impossible to measure all positions due to the fact that some areas were heavily damaged
because of the impact.

The results of the measuring are enclosed (Annex 4).

Final conclusion

It is clearly visible that there is a step of the segments at both joint positions. As a result a
gap arises between blade flange and blade adapter across many studs at one side of the
joint.

This gap results in an increase of tension ranges at the studs and this leads to a decrease of
lifetime. On the site of the joint with the maximum tensile strength the damage starts and the
stud cracks as a fatigue break (Annex 4).

As soon as a stud breaks a further load increase of the surrounding studs follows so that a
“zip-effect” arises and the studs will break one after another. The rest of the studs will then
break by a forced fracture.

The public initial reports and remarks concerning an extraneous cause by third parties e.g.
flying objects are already and definitely excluded.

7. Preventive measures

As an immediate action, the stud connections at all blade adapters in the entire wind farm were
checked for a 100% proper tightening of torques.

No further preventive action will therefore be necessary and the turbine can stay in safe and reliable
in operation.
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8. Corrective Action required

In addition to that all joints between blade flange and blade adapter were determined concerning
possible gaps.

Therefor, we measured all values in a 6 o’clock rotor blade position.

For measuring we used a feeler gauge 0,1mm to check for a gap on the joint between blade adapter
and rotor blade from the inside and outside.

The maximum measuring depth should not exceed > 40mm. An exceeding of this value was not de-
tected in the course of measuring. Please find the reports in (Annex 8).

Furthermore, we installed a so-called noise sensor in the spinner area to detect possible loosen
parts during operation (Annex 5). In case that a loosen part is detected, the turbine stops immedi-
ately and the control system generates a fault message via SCADA system.

All kinds of the mentioned measure serve as security to avoid the recurrence of such damage with
such impact.
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9. Annex
Annex 1:
10min Data
Location 2963  Fen Farm
Begin at Plant 12 481454
Stop at Plant 12 481454
Begin Date 04.01.2009
End Date 04.01.2009
wind | pm | K | Nacelle]
Turbine Alias  SerialNo Date/Time Error MiN awvg max min  avg max Stddev MiN avg max  Stddev Position
% m's m's m's mm IpM pm pm KW kW W W a KWh
12 481454 04.01.2008 00:00 0O 68 76 94 24 26 20 08 271 366 575 60233 195 61,00
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Annex 2:
(l
N Report Statusdata
il
Location Mo 2963 Fen Farm
Begin at Turbine 12 481454
Stop at Turkine 12 481454
Begin: 01.01.2009 Weak 1
Stop: 04.01.2009 1

Type Turbine Serial Date Time Status Description Duration Wind Err Key
E-d42 12 481454 0120008 O0De00 0 0 Turbing in Oparation Turbing in aparation aroFaEE: o0 D T4
02an.20ie 0307a2 80 14 Mains failurs Crvarmolttage L1 onn2Ey 4.2 |:| T3
03io0e 240 1 Ramats contral PG awitched off 05:43:44 0 |:| TS5
Qg:be3d 240 0 Rarmots control PG gwitched on 00:0338 0 D TS
Qger20 222 A1 Turbine reset Power failure oo:000:3 2.2 D TH
faEra2 220 303 Proceseor reast Imvartar control 3 GPU 2 oo:ooie 3 D T8

fe:5F48 003 Turbing in Oparation Start lesd-up oo:ot02 10,3 D T

Qansak0 00 2 Turbing in Oparation Turbing opsrational oo:oing 4.2 D T

Qa0 0 A Turbing in Oparation Turbing starting oo:01:44 B2 D T

CaiE2 0 0 Turbing in Oparation Turbing in aparation 01:54:19 9.4 D T

18811 60 14 Mains failurs Crvamvoltags L1 o024 56 D T

15245 240 1 Ramats contral PG awitched off 061328 0 |:| T

1721 240 0 Remats contral PG gwitched on 00033 0 D T

1701847 222 1 Turbine reset Power failure oo:000:3 2.2 D T

171560 220 303 Procsssor resst Irvarter control 3 GPU 2 oo:00:18 3 D T

17808 0 3 Turbing in Oparation Start lesd-up oo:oid T D T

179740 0 2 Turbing in Oparation Turbing opsrational 00:00:51 3.4 D T

17am 2 A Lack of wind Wind spesd to low oooaEr 1.4 [T

1723 0 2 Turbing in Oparation Turbing opsrational oo:o002 8.5 D T

172040 0 A Turbing in Oparation Turbing starting oo:01:25 6.8 D T

172e0ns 0 0 Turbing in Oparation Turbing in aparation 07:3713% 5.4 D T

30200 onses 20 9 Lack of wind Wind spesd to low oosdz 14 [T

Q2us00 0 02 Turbing in Oparation Turbing opsrational oo:onoe 2.2 D T

o2ms02 0 A1 Turbing in Oparation Turbing starting oo:03:04 1.8 D T

o2ie0s 0 0 Turbing in Oparation Turbing in aparation 28:18:0 2.4 D T

04012008 ey T3 O2 Tarque manitoring Pk load oo:onz21 T D T

Osze2e 30 0 Vibration sensor 08:38:53 95 T

1580521 8 0 Maintenanc e 08474 TE |:| T

Z3:b2e 240 246 Remots control PG Tirmeout receb abuffer 16E48:368 0 T
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Annex 4:
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Annex 5
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Annex 6
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Annex 7

CE- Konformitatserklarung
CE-Certificate of conformity

crklirender Hemsslber | Cenifying Cravgany:
%W ENERCON GmbH
Dreckamp 5, 1326605 Aurich

Frodukthezeicheusg | Mame of peoduct
Windenergieanlage / Wind Energy Converter
ENERCON E-48/-. -
Serien-Nr.; inbatrlebnahme am
SeralNo- 4 2 A4 54 Commissioning date:2S /0 214 O 08

| Hiermit erklart der Hersteller, vertreten durch | The manufacturer hereby certifies, that the
den Unterzeichner, dass die oben genannte | abovementioned wind energy converter,

| Windenergieanlage zum Zeitpunkt hrer (WEC) at the time of commissioning, is
Inverkehrbringung in allen verfiigbaren conform with all available lower type and hub
Turmtypen und Nabenhéhen den in der EG | height requirements stipulated in the current
gultlgen Varschriften entsprichi European machinery regulations

B91392EWG |+ BOMBEZEWG
« 9B/3TEWG . 983TEWG
* B9/336/EWG |+ BAIIBEWG
« T32IEWG . TI2VEWG
. S3BBEWG « 93BBEWG

| I
|

Bei einer nicht mit uns abgestimmien
Anderung der Anlage verliert diese Erkldrung

ihre Gultigkeit, SRS

Zugrundeliegende Normen | Applied standards
DIN EN 50308 2005

DIN EM 294

EM 5501 1.1958 class A, group 2

VDE 0100:197 3-058

DIN VDE 0110011.,72

DIM EM 501781887

|IEC B0034-1;1896

DIN EN 50204-1;1097

DIN EN 81400-1:2004-08

CHM EM 61400-21:2002

Accident prevention regulalion{VBG 5) "Machine operated tocls”

Accident prevention regulaton (BGY D8: 1987) "Winches, liting and tracticn devices
Accident prevention regulation BGWY AZ: 18098 “Elecincal installations and operating devices'
26. Mational immission prevention act (11 98)

Any unauthorised modifications o the WEC
will nullify the validity of this cerifizate.

— —

Diabwn | Daie Firmensasmpe] { St Unterschrift / Signature

M. Kuhlmann_.Dipl. Phys | Execufive Assistant
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Annex 8

Checking reports of remaining WEC's

481443
481444
481445
481446
481447
481448
481449
481450
481451
481452
481453
481455
481456
481457
481458
481459
481460
481461
481462

1
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Annex 9
Wl Report Statusdata
A
Location Mo 2963 Fen Farm
Bagin at Turbine 1 481443
Slop at Turkine 20 481462
Bagin: 01.01.2008 Waek 1
Sop: 05.01.2008 2
Type Turbine Serial Diate Tirme Status Description Duration Wind Err Key

E48 1 431443 002008 00:00:00 g @ Turbing in Cpsration Turbing in oparalian A o |:| TH
020 2008 030732 &0 40  Mains falure Ovemchiage L1-12.L2 ol 4 O Ta
031008 240 1 Remole coniral PG awilchad off 05d3dd O O Ts
08:53:53 240 @ Remols contral PC awilched on O0%i1 O D TS
0g:57:04 223 1 Turbing rea ot Possir fadurs oo 22 |:| TE
08:57:07 230 301 Procsssor eset Iverter contral 1 GPU2Z oe0CiEe 3 D TE
mesF23 0 3 Turking in Opsration Start lead-up oooeo qoa [ TH
08:5724 &0 13 Mains fadurs Underrokaga L2 Oe0CiE 49 |:| T3
0g:5Fd40 0 3 Turking in Opsration Start lead-up oocds  qos [ T
og:se2s o 2 Turbing in Cpsration Turbing opsrational 0031 qa.5 |:| TH
0E:5a:58 @ 1 Turking in Operation Turking siaring x4 a5 D T4
0g:md44 o o Turbing in Cpsration Turbing in oparation M-S He R | |:| TH
10:56:11 &0 15 Mains fadurs Cwemvchings L2 OCe02-34 57 D T3
10:58:45 240 1 Remols control PC awilchad off CEL2E O D TS5
1TAZ11 240 @ Remols contral PC awilched on Oo0%18 O D TS
1714520 228 A Turbing rea st Poswsar falura Oe0GlE @ D TE
171534 0 3 Turking in Cpsration Start lead-up OC0Ctn 3 O T4
171535 62 501 Feeding fat Mo zeno crosaing imearter 1 o0l & D T&E
171641 ¢ Turking in Cperation Start lead-up s sa [ T4
1716858 0 Turbing in Cperaticn Turbine operational Ot 4.3 D TH
171804 45 Spaad sensor smor No inde from speed orE 53 bl T
sanaor
17:2528 3019 Dimia bus arror CAMNZ Powsar control o132 5o O
{Bus-0ff)
172542 g Turbing in Opsration Turbing opsrational oxlEe &5 |:| T
172800 @ Turking in Operation Turking siaring [ de Y| a4 D T
172851 g Turbing in Cpsration Turbing in oparalian 15582E 53 |:|
| "
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Wl Report Statusdata
L

Location Mz 2963 Fen Farm

$ 44-0

Bagin at Turkine 1 481443
Stop at Turbine 20 481462
Bagin: ©1.01.2008 Waek 1
Sep 05.01.2002 2
Type Turbine Serial DataTime Status Description Duration Wind Em Key
E48 2 21444 0.0 2008 00:00:00 5 g Turbing in Operation Turkbing in oparation Fmaz o |:| TH
0202002 03:07:32 &0 10 Mains faiure Ovemeohage L1+L2.12 oy B4 D T3
03:10:08 240 4 Remule contral PC awitchad off 04244 O O 7Ts
08:53:53 240 0 Remols: contral PC awilchad oni [ K40 |:| T4
085704 228 A Turbing reast Powsar falura OOOCld 3 D TE
11 E 1 R | 1 Turking in Cpsration Ltart lead-up 00k a |:| TH
0B:57:08 62 503 Feading it Mo zero crosaing imnarter 2 Oo:te 3 D TE
0B:sE1s 0 3 Turbing in Cperation Start kead-up o2 49 O T4
nesE24 o 2 Turbing in Cperation Turbing operational o208 38 D T
08:00:33 o0 1 Turbing in Operation Turking slaring 45 a7 |:| TH
0a:02:18 g 5] Turking in Operaticn Turking in opsration s oz D TA4
105610 &0 10 Mains fadurs Ovemahags L1+L2412 0235 59 |:| T3
10:58:45 240 1 Remots: contral PC owilchad off DEALZE o D TS5
o Femols corirel PC awitchad o o o [ TS
1 Turbing resct Powsar falura e 2 [ T
3 TubinginOperation  Start keadup woem s [ T
501 Feading faut Mo zero crosaing imrerter 1 0e0n: a |:| TE&
1 Lack of wind Wind spesd 1o low e &4 [ TH
2 Turbing in Operation Turbing operational WOkl 55 |:| TH
1 Turking in Operaticn Turking siaring k42 53 D TA4
5] Turbing in Operation Turkbing in oparation @Ad1E 47 |:| TH
[am.2o0e 00:35:00 29 2 Cable twisied Right {2-2 tumz} gz 12 D TH
o532 2 9 Lack of wind Wind speed 1o low mozee 4 [ TH
M5 g 2 Turking in Cperation Turking operational 0002 14 D TA
mME533 0 1 Turbing in Opsration Turking siaring 0 14 |:| TH
M58 3 o Turking in Cperation Turking in oparation moz2E {8 D TA
05:01:03 & 4 Lack of wind Wind spesd 1o low msis oa [ T
LRI I T Turking in Cpsration Turking opsrational oGz 2 |:| TH
050820 o0 A Turbing in Cperation Turking siarding 3| 25 D T
05:08:13 o0 @ Turbing in Operation Turkbing in oparation 43834 33 |:| TH
| "
# $ b # & - # $ )
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NE Report Statusdata
e

Location Mz 2963 Fen Farm
Be=gin at Turkine 1

481443

Stop at Turbine 20 481482

$ 44-0

Bagin: o1.01.2002 Waek 1
Sop 05.01.2009 2
Type Turbine Serial DateTime Status Description Duration Wind Emr Key
E-48 3 4231445 0002008 00:00:00 g @ Turking in Cpsration Turking in ops ration FFAZ2 0 |:| TA1
020 2008 03:07:32 &0 15  Mains ladurs Owemichags L2 Wiz 49 D T3
031008 2a0 1 Remuols conirel PC awitched off fEd2dd o O Ts
085353 240 o Femois control PC owichad on 000341 o D TS
05704 222 1 Turbing reast Powsr falurs oxod 22 |:| TE
08:57:08 0 3 Turking in Operation Start kead-up O0C1E & O 71
085723 &0 13 Mains faiure Underrokaga L2 O0e0CIT 4001 |:| T3
085740 0 3 Turking in Operation Start kead-up O0CedS 90,9 D TH1
nesE2s o 2 Turbing in Cperation Turbing sperational xM:32 55 |:| TA1
L F T . | Turking in Cperation Turking siaring 0CeC:42  j0.4 D TA
0e:mdAn o @ Turbing in Cperation Turbing in ops ration o543 aa |:| TA1
105611 g0 15 Maing falurs Oy emrchiage L2 wxoz3d4 7.5 D T3
105845 240 1 Remots control PC owichad off EAL2E o D TE
TAZ211 240 @ Remuols coniral PC awilchad on o028 o |:| TS
745 222 4 Turbing reast Powsr falurs 0o0Cld 24 D TE
171533 0 3 Turting in Cperation Start kead-up oxoccoE & O 71
17:15:42 &0 13 Mains ladurs Underrokaga L2 OkOC1E &5 D T3
171557 0 3 Turting in Cperation Start kead-up s &8 [ TH
171654 @ 2 Turking in Operaticn Turking operational oxoCld 22 D TH1
mire 2 9 Lack ol wind ‘Wind spead 1o low ox0zE2 1 O 71
1714855 ¢ 2 Turking in Cperation Turking sperational xole &4 D TA
174857 0 1 Turbing in Cperation Turbing siaring M2 &5 D TAH
721583 0 @ Turking in Cpsration Turking in ops ration 171424 55 |:| TA1
| "
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Nl Report Statusdata
L

Location Mo 2063 Fen Farm
Bagin at Turbine 1 481443
Slop at Turkine 20 481452

$ 44-0

Bagin: ©1.01.2008 Waek 1
Sep 05.01.2009 2

Type Turbine Serial DiateTime Status Description Duration Wind Emr Kay
E48 4 48144 01002008 00:00:00 Turbing in Cperation Turbing in oparation FmFAzZ oo |:| TA1
O 2002 030732 &0 16 Mains fadure Cwemvohiags L3 0 4.8 D T3

03:10:08 240 1 Remuole conirol PC awilchad off 05dddd O dTs

08:53:53 240 © Remuots: contral PC awilchad o OO0 D TS

0@:57:04 222 1 Turbing reast Powssir falurs Qo002 |:| TE

0B:57:07 220 302 Proosssor resst Irrverter contral 2 GPU 2 xocie  ap D TE

0gEF23 o0 3 Turking in Opaeration Start laad-up oo qa7 [ T

085724 60 13 Mainz fadurs Underrokage L2 o0C1e 10,7 D T3

0g5740 o 3 Turbing in Cperation Ltari lead-up OOe0Ced 0.4 D TA1

0g:se23 o 2 Turbing in Cperation Turbing operational o34 40,7 |:| TA1

05857 o 1 Turbing in Cperation Turking staring 0ol o8 D TAi

0934 o o Turbing in Cperation Turbing in oparation =T o |:| TA1

10:56:11 60 15 Mains ladurs Cwemyohiags L2 024 &3 D T3

10:58:45 240 1 Remuots contral PC awitched off EAL2E o |:| TE&

1TAZ11 240 @ Remuots: contral PC awilchad o Ooe0Ae o D TS

171590 22 4 Turbing reast Powsar falura oocd 22 D TE

1715 0 3 Turking in Cperation Starl kead-up oGl & O T4

17:15:35 62 502 Foeading fmit Mo zer crossing imearter 2 oCen:ce A D TE

T4l 0 3 Turking in Cperation Starl kead-up o011 4 O T4

7652 o 2 Turbing in Cperation Turking operational ooel0E A5 D TAi

171858 o0 1 Turbing in Cperation Turting siaring WM &2 |:| TA1

1720555 0 1] Turking in Operaticn Turking in opsration ESEx2d & D TH

e 2008 1511:18 o & Turbing in Cperation Turpin:-inopormi:-ndurirg 00l & |:| TA1

mainterance

151120 8 @ Msinsnance ez azx [ 76

154745 0 1 Turbing in Cperation Turting staring xMm:28 a5 |:| TA1

15:49:14 o @ Turking in Cperation Turbing in oparaticn E20C2d 7oA D T4

| "
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Nl Report Statusdata
L

Location M 2963 Fen Farm

B=gin at Turbine 1

481443

Stop at Turbine 20 481482

$ 44-0

Bagin: 01.01.2009 Waek 1
Sep 05.01.2009 2
Type Turbine Serial DateTime Status Description Duration Wind Em Key
E48 & 43447 O.0.2002 00:00:00 5 @ Turking in Cpsration Turking in opsration FFaz oo |:| T4
020 2008 03:07:32 &0 15  Mainsladurs Owemichags L2 e 54 D T3
031008 240 1 Remots conirol PC awitchad off 05d2dd o O Ts
08:53:53 240 @ Remuois: coniral PC mwitchad on CCe03:11 [s] D TS
0g:57:04 220 4 Turbing reast Powsar falura 0o0Cd 24 |:| TE
og:sF0R o 3 Turking in Cperation Etart boad-up (K E{E AN | a D T4
08:57:08 &2 502 Foeding fawit Mo zero crossing imrarter 2 oom:e  a |:| TE
085815 0 3 Turking in Opseration Start laad-up ooz 59 D T4
0g:5825 o 2 Turbing in Operation Turbing sparational o018 55 |:| T4
00044 o 1 Turking in Cpsration Turkine slaring Wy aa D T4
09221 o 0 Turbing in Cperation Turkbing in oparation M550 a4 D T4
10:56:11 &6 15 Maing ladurs Owemiohiaga L2 023 Ga |:| T3
10:58:45 240 1 Femots control PC owitchad off %2 o D TS
174241 240 0 Remols: contral PC awilchad on Ooe0Ae o |:| TS
17:15:30 223 A Turbing reast Powsar falurs DR 000 24 D TE
0 3  TuinginCperation  Star kadhp e 3 [ T4
1 Lack of wind Wind speed 1o low ool 18 O T4
B0 12 Mainz laidurs Undarsokaga L2 ooelkiz2 25 |:| T3
201 Lack of wind Wind speed 1o low 00024l 47 O T4
- Turbing in Cperation Turbing sperational oooC2 75 D T4
(T | Turking in Cpsration Turkine slaring wxi:ze 7.7 |:| T4
72034 o0 o Turbing in Cperation Turkbing in oparation 422 &5 D T4
03 2008 00:35:00 24 2 Cabla twisiad Right £2-3 ums) xigee g2 O T4
005328 a2 4 Lack of wind Wo'ind speed 1o low e 1 [ TH
@202 o 2 Turbing in Operation Turbing aperational o2 ag |:| T4
022084 5 4 Turking in Opaeration Turking siaring oood 2o [ T
022338 0 0 Turbing in Operation Turbing in opsration Sedd:Ed A |:| T4
0500 .2008 14:08:38 -] Turking in Operaticn Turking in oparation during CCeOCeC 11,8 D T4
maintarance
14:08:9F & 0  Maintenance oskaz 197 O T
150218 o 8 Turking in Cperation Tur!:\insinop-a-rniiondurirg ooExie &2 D T4
manterance
1552:35 0 0 Turbing in Operation Turbing in opsration T 78 |:| T4
| "
# $ b # & - # $ )
+ =) + $ -. $/ -01-11/710- 221 3 %)
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% ENERCON

Wl Report Statusdata
L

Location Mo 2963 Fen Farm

$ 44-0

Bagin at Turbine 1 481443
Slop at Turbine 20 481482
Bagin: ©1.01.2002 Waek 1
Sep: 05.01.2009 2
Type Turbine Serial DateTime Status Description Duration Wind Em Key
E48 E 421442 02008 00:00:00 5 g Turking in Cperation Turkbing in oparation Az o |:| T4
0202002 030732 &0 14  Mains falure Oyvemrohags L1 002 49 D T3
03:10:08 240 9 Remuote conirol PC awitchad off 05d2dd O O Ts
08:53:53 240 @ Remuols contral PC owilchad oni Oo0%A0 O D TS
0e:s7:03 223 1 Turbing reast Possair falurs OeO0E 13 |:| TE
LR BT 1 I | I 1 Turking in Cperation Starl lead-up o:0kie 3 D T4
085724 &0 11 Mains falurs Underrokaga L1 O0kis 0.8 D T3
0e:s7as o 3 Turking in Cperation Etart bead-up O0ED 0.6 |:| T4
ne:sE28 o oz Turbing in Cperation Turking operational o228 74 D T4
0e:sese o0 1 Turking in Cperation Turkine siaring o4l o |:| T4
08:01:39 g 5] Turking in Operaticn Turking in opsration 05432 as D T4
105611 &0 10 Mains falurs Ovemoliagas L1+L2:12 o023 &2 |:| T3
10:58:45 240 1 Remuots coniral PC awitchad off CEA2E o D TS
TA211 240 @ PRemuots contral PC awilchad on OCe0ie o |:| TS
1750 2223 1 Turking reast Powsar falurs 000004 22 D TE
171534 ¢ 3 Turbing in Cperation Start laad-up Oe0em & O T4
TAEH &8 11 Mains falurs Underrokags L1 O0kie &4 |:| T3
0 3 Turbing in Cperation Etari lead-up Okl &4 D T4
0z Turking in Cperation Turbing operational oxmAa  za |:| T4
0 1 Turking in Operaticn Turking siaring Okd4e &3 D T4
T Turking in Cperation Turkbing in oparation o438 585 |:| T4
A.0.2008 00:35:00 24 2 Cabls twisted Right {2-2 tumes} o8 15 D T4
00:E32e 2 A Lack of wind Wind speed 1o low oFil 14 O TH
020040 g 2 Turbing in Cperation Turking operational 0002 a; D TA
n2:0042 o0 1 Turking in Cparation Turking siaring 00204 a7 |:| T4
020348 g g Turbing in Cperation Turking in oparation ER2E1E 2 D TA
CEn. 2002 14:93:05 o & Turbing in Cperation Tur!:in:-inop-nrn:liondurirg OCe0Ce 57 D T4
mantarance
143308 B @ Maintenanos 0343 &7 D TE
152449 o & Turbing in Cperation Tur!:in:-inop-nrn:liondurirg o022 & D T4
manterance
152511 B 0  Mainsnancs wer 75 [ TE
1539358 0 1 Turbing in Cperation Turbing siading 00020 0.7 D T4
153518 0 @ Turking in Cperation Turkbing in oparation A%4E G |:| T4
| "
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% ENERCON

Wl Report Statusdata
L

Lacation Mo 2963 Fen Farm
Bagin at Turbine 1 481443
Stop at Turbine 20 481462

Bagin: ©1.01.2002 Waak 1
Sop: 05.01.2002 2
Type Turbine Sarial DateTime Status Description Duration Wind Em Key

E48 T 431448 01.00.2008 00:00:00 Turking in Cperation Turbing in opaeration Fmaz o |:| TA1
0202008 030732 &0 16  Mains lalums Owemchags L3 ey 45 D T3
031008 240 1 Remots conirol PC owilchad off 05dddd O dTs

0B:53:53 240 O Remuols contral PC awitchad on Oe0a:11 (] D TS5

0g:57:04 220 1 Turbing reast Powsair fadura OO 24 |:| TE

ng:sT0R o 3 Turking in Cperation Ltart boad-up OOk a D T4

08:57:08 g2 503 Foading fait Mo zero crosaing imvarter 2 0o:e & |:| TE

m|se1s 0 3 Turbing in Cperation Start baad-up oOc0e 11,3 D T4

og:se24 g 2 Turking in Oparation Turbing operational ox021E @ |:| TA1

09040 g 1 Turking in Cpsration Turting staring o042 oA D TA1

09:0228 o o Turbing in Cperation Turking in oparalion M:5242 a4 D TA1

10:56:11 60 18 Mains ladurs Cwerfraguancy o0z 79 |:| T3

10:58:45 240 1 Remois control PG awilchad off %2 o D TS

1TAZ211 240 @ Remols contral PG awilchad oni Ooe0ia o |:| TS

174528 220 4 Turbing reast Powsar falurs OOGE @ D TE

171534 0 3 Turbing in Cperation Start kaad-up OO & O T+

17:15:35 62 502 Foeding fait No zero crossing imvarter 2 OCeC:0e & D TE

171edl 0 3 Turbing in Cperation Start basd-up moeia 58 [ 74

171654 o 2 Turking in Cperation Turbing operational o008 aa D T4

171858 ¢ 1 Turking in Oparation Turking siaring OC:22 57 |:| TA1

12028 0 @ Turking in Cperation Turbing in oparation 11:40:28 4.7 D T4

am.200e 15007 2 9 Lack ol wind Wind speed 1o low s oz [ 71
0s0ea2 o 2 Turking in Cpsration Turking spsrational ooz 24 |:| TA1

05:00:34 5 4 Turbing in Cperation Turking siading iz o2 [ TAH

051246 0 o Turking in Cperation Turbing in opaeration 1482312 a9 |:| TA1

| "
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% ENERCON

Nl Report Statusdata
W

Location Mo 2963 Fen Farm
Bagin at Turbine 1 451443
Stop at Turbine 20 481482

$ 44-0

Bagin: ©1.01.2008 Waek 1
Sop: 06.01.2008 2

Type Turbine Serial DateTimea Status Description Duration Wind Emr Kay

E-4f & 41450 0.0 2008 00:00:00 5 @ Turbing in Cperation Turking in oparation Az o D T

0202008 03:07:32 &0 15  Mains ladurs Owemiolaga L2 o002 4 |:| T3

03:A0:00 240 4 Remaots conirel PC awitchad off 054244 o O Ts

08:53:53 240 o Remols control PC awilchad oni 003l o |:| TS

0B:57:04 2292 1 Turbing resst Powsar fadura [ a D TE

08:57:00 230 301 Procsssor resst Irvertar contral 1 CPU 2 O00E & O7Ts

085723 0 3 Turbing in Operation Start laad-up 003t 40,5 D T

085724 &0 13 Mains fadure Undersokags L2 OGO1E q0.8 D T3a

(11 R R | -1 Turbing in Cpsration Etart lead-up 0042 o |:| TH

oesE23 o0 2 Turbing in Cperation Turking operational O0e0d:A4 44 D T

0e:s8s57 o0 1 Turbing in Operation Turbing slarding oxl:ae az |:| TH

08:01:38 @ 1] Turking in Operation Turbing in opsration 0M:54:35 a2 D T4

105611 &0 15 Mains fadurs Owemiolaga L2 iz 7& |:| T3

10:58:45 240 1 Remuols contral PC owilchad off CEAREZE O D TS

174211 240 @ Pemuols contral PC awilchad o 000242 O |:| TE

171530 223 1 Turbing resst Powsar fadurs OCe0002 24 D TE

230 301 Prosessor resst Irvertar contral 1 CPU 2 O00E & OTe

03 Turbing in Cpsration Etart lead-up oGti:ca 7 D TH

[ ] Turbing in Cperation Turking operational 022 &5 D TAH

01 Turbing in Operation Turbing slarding K K0 H= |:| TH

72013 o0 o Turbing in Cperation Turking in oparation TdEdF 53 D T

DM 2008 00700 2 9 Lack of wind Wind speed 1o low oescoe 12 [ T

M:EF02 0 ] Turking in Operation Turking opsrational - . ) D T4

5704 g 9 Turbing in Operation Turbing slarding LN R O T+

o:00:08 o @ Turbing in Cpsration Turking in opsraticn 033 25 D TH

05:01:41 & 4 Lazk of wind 'Wind zpaad 1o low wrE or [ TH

050848 o 2 Turbing in Cpsration Turking opsrational o002 a4 |:| TH

05:08:50 5 4 Turbing in Operation Turbing siarding ool oas [ TH

05:11:54 o @ Turbing in Operation Turking in oparation 1883 27 |:| TH

| "
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