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Environmental
| ssues

oother atmospheric effects than
wind

olightning, harl, airrborne debris
- event damage

otemperature, sun, moisture,
debris - wear and material
degradation

oAnd , of course, then there 1s
tIme=t



Lightning

elocation specific - rare 1In
California, 75+ days/ yr in Texas,
Midwest

oln these locations, 1-2 strikes
to 10 units per year

omost damage 1Is to electrical and
electronics - can be Indiret from
nearby events

osome to blades
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Lightning Impacts
o Blade damage - minor and major

e Electrical and electronics -
nuisance fTarlures, scrams

& Hub based controls and actuators
e Bearings

& Latent fairlures due to undetected
damage - a kind of fatigue

@ Personnel safety



Damage
Distribution

FPower System
20%

Mechanical

Control System %
51%




Farlure Rate - Downtime

E lectrical System

Electronic Control
Sensors
Hydraulic System
Yaw System
Rotor Blades
Mechanical Brake
Rotor Hub
Generator
Gearbox

Supporting Structure Housing

Drive Train

1 0,75
Annual failure frequency Down time per failure [days]
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Receptor /Example
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Lightning |
(Generato Rod

Lightning
onductor

LEGEND

o - mechanical bond

® - ground conductor
(buried electrode)

@ - bond to rebar

NOTES

Tower
Midpoint

A - ground bus in controller not
connected to box

B - uptower control box (VPC) is not
connected to structure Control
C - generator surge protection boxes Box
(LLPC) may present high impedance
path to lightning surges

Transforme:

12KV . TOWER to REBAR
| BOND (4 TYP)

Neutral
shield

3'x15'x15' above grade
foundation

x36' below grade
foundation
Site Ground Electrode
attached to two rebar locations
and this transformer box)
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Bearing Bypass
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What to Do?

oLearn from farlures:
oLP nuisance faults - shielding/ bonding/ surge
ouse NLDN, Strikenet, archive causal data

owhen problems get fixed, retrofit all units

oMaintain the LP system (PM+seasonal)

oinspect blade receptor and root transfer
eadjust spark gaps/ bypass at PM

einspect surge protection



What to Do?

o|EC 61400-24 TR has good operator safety
recommendations (ANSI.org)

e 2 day course-facility lightning protection
(with wind turbine focus)

@ Lightning Technologies, Inc

oFebruary 5-6, 2007

@ lightningtech.com







