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Farm Statuzs

Turbine Status.
Orline| 13 Faulted| 0
Ready 13 Maint| 0

Stoppele InterfacelT

Turbing Pawer

Avg. Orline 1619 kw
Total| 2,105.0 kw

" Calwind FResources Status |

Turhine Status
Orline| 13 Fauled| 0
Fieady 13 Maint) 0

Stopped| 0 Interface] 0

Turbine Power
g, Dnlinelw
Total| 21050 kw
Beference Met tT14
wind Speed T.am'z
Direction 224
Temp| 40°C
AirPres|  70mB
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- Belge Unit
EPEE Radio Antenna
BES{an Guard

= S 5ensors on Gearbox
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% Sensors on Generator
® Sensors on Yaw Drive & Main Shaft
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Planet sensor Helical sensor
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Drlve-end | Non drive 'endu
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Yaw: Sensor Main shaft sensor
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- 5 €8 Wave Analy3|s (SWAN) IS a patented
e nology ihat provides measurement of overall
rrw e health SWAN detects Stress Wave
=fENgy that is created by shock and friction
B EVents SWAN enables the separation of these
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= hlgh frequency stress waves from the much

lower range of operating machinery dynamics
and audible noise, providing a clear indication of

machine health.
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Condition

High Wind

100 KW

300 KW

G660 KW

il Sump Temp

Gear Bearing Tmip

Name Condition

High Wind

100 KW

. 300 KW
Helical

G660 KW

il Sump Temp

Gear Bearing Tmip

L e e Lo
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Blet - Abnormal

- Operating History - Microsoft Internet Explorer

CalWind - CalWind
09/06/07 - 09/13/07
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eEnene Domain Time Seriess

i

:. e L -] -1 g F [ s-h:r:ﬂm 1] 11 LT EL] ]
5 Healthy Random Friction

+ Demodulated sensor signal
« Shows random friction and shock events



pistegram Plot - Normal
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CalWind - CalWind - Tehachapi

Tehachapi - - Helical
Date Recorded: 09/04/07 09:42:55
70 70
| Crest Factor 48589 |
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Hisiegram Plot - Abnermal

CalWind - CalWind - Tehachapi

Tehachapi - - Helica
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SHETIC EETR SpectralsAnalysist ™
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Healthy Repetitive Shock

Spectrum only contains friction and shock events

Healthy components produce a flat spectrum

Repetitive shock/friction events show up as significant spectral
lines
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AREIYSISTExample: InnemRace Crack™
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Maenitude (dB )

i

a 100 200 300 400 A00 €00 gliln} flil] 300 1000

FREQUENCY {(Hz), Resolution= 1.221 H=z

Stress Wave Spectrum Inner Ring Crack

Spectral lines present
Correlated to bearing inner ring defect frequency
Tear down and inspection verified defect
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CalWind - CalWind - Tehachapi

Tehachapi - ' - Flanet
Date Recorded: 080407 1220253
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12 11265 dB
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Before Replacement

325 KW/ 1819.5 RPM
« 58.84 (1x); 117.68 (2x); 176.52 (3x)
— Planet/ Ring gear mesh (Normal)
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~ 130

- 130
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After Replacement

338 KW /1821 RPM
+ 58.89 (1x)

— Planet/ Ring gear mesh (Normal)
« 27315

— QOil Pump gear mesh (Normal)

F120

- 110

100



Celge Study Histogram: Torguesari
S[elgg Replacement

CalWind - CalWind - Tehachapi CalWind - CalWind - Tehachapi
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Ynlts Yinlts
Before Replacement After Replacement
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+ Skewed « Normal
— Lubrication issues at tooth flanks of — Lubrication issues at tooth flank of

Planet / Ring gear mesh Planet / Ring gears have been resolved
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SENCIUEINGFSURMMANYS

w SC7 DA SECoNd Wind ADNS for
spErational data
- OL amples with analytical ferrography
| Nantech condition monitoring system
= '—*'C\Narranty Compliance
~ & Preyentative Maintenance

® Not discussed: Maintenance program and
motivated talented technicians







