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Wind Turbine Height

e Often rising over 150 meters
(500 feet)

e Tallest is 220 meters (722 feet)

e Future turbines will be even
taller.
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Industry Growth
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Industry Growth

GLOBAL CUMULATIVE INSTALLED WIND CAPACITY 2001-2017
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Industry Growth

CUMULATIVE MARKET FORECAST BY REGION 2018-2022 (GW)
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Rotorblatt
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Common shaft heights:

- Old: 90m-100m
 Actual: 130m-140m
« Ongoing: 160m-200m

Surprise:
 Ropes shrink in use
+ “windsag*“

Conclusion: rope length
« Min. shaft height + 15%




Access
problems




Examples of
real rescues
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Emergency
doctor climbed
up with top
belay
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25m platform




Passing hatch,
casualty
becomes

unconscious




Passing hatch




Passing hatch




Passing hatch,
casualty
becomes
unconscious
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Accident
investigation

Fallarrest rail
onsite

— Aviation Systems GmbH




Missing screw
on fall arrest rail

connector
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Operation
after
pinched
hand
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Operation
after
pinched
hand




Debrief

Slightly injured, hand was pinched
Coworker contacted the rescue team and
informed about the need for only a wrench
No fall arrest rail sliders onsite > 80m lead
climb with shock absorbers (about 20 min)
Casualty unable to act himself, just lowering
(rescue triangle) with attendent

A eCMS

Aviation Systems Gmb




= Aviation Systems GmbH

Elevator

Spotted
 Mostly upstairs
>10min to get down
136m climb with fall
arrest sliders around
15min
Make a decision
 Elevator vs. climb

—  Aviation Systems GmbH
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Prospective
=W EWATE
regarding rescue

devices




PPE harness

Rescue
triangle

Spec Pak sternal

— Aviation Systems GmbH
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Rescue Device based upon injury

p— Rescue

Electric shock/
burning

triangle

T— Stretcher, maybe
under CPR

— Aviation Systems GmbH




Neck collar/
selvic collar

m — Spineboard vs.

vacuummatress

- .

— Aviation Systems GmbH




Special medical demands
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Difficulties with
casualty

pathway
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Passing
hatches
multiple

times




hatches
multiple
times




Definition: Rescue

central point

- Passive lowering
with attendant

 Attendant hands
free

- Compact setup
required




Butterfly,
two ropes

Aviation Systems Gmb
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Compact
setup







Designed by: J. Danis 1991

M.P.A. Ring Changeovel’

Drawing by: J. Danis 1994

* Dyawing not to scale stretCher
orientation

Munter Hitch

)

i \
L G\ W\ AAA\NERNANAN




Nearby accident
Grimpday 2011




Nearby accident
Grimpday 2011




Nearby accident
Grimpday 2011




Solution with
basket stretcher
and Aztek




Solution with
basket and
Aztek
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Solution with
Skedco and
Aztek




Problems

=~  Aviation Systems GmbH




Balance,

automatic
CPR




Hatch nacelle,
Rollup balance
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Hatch nacelle,
Rollup balance




Passing
. hatches in
- the tower
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Rotating
Incident




Rescue out of

the hub/blade




e Rotation video here?




Hub/blade rescue

 Rescue out of the hub can require
Confined Space Rescue Operations
- Maybe toxic atmosphere
- Detailed look on accident
mechanism
- Worker unconscious - high
alert
* Due to time
* Rescue vs. Recovery
 Actually no experience with CSR
operation on wind turbines




Spec-Pak

- Ridgity for dragging over edge
 Vertical use
 Semi vertical use

Compatible with stretchers




ublblade
rescue




Hub/blade
rescue




Hub/blade
rescue




Hub/blade
rescue




Terrestrial
Support for

Air Rescue
(Onshore)
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Air
Rescue
Onshore
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Air
Rescue
Onshore
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Air
Rescue
Onshore




Ailr Rescue
(Offshore)

North/baltic
sea




Nacelle > water (Evac
in case of fire)
Nacelle->Heli hoist
hub—->Heli hoist

Tower—-> Transition
piece

Transition piece - ship

Tower/transition piece
- helicopter




Long lifts required
Comparison winch rope
reel style vs. capstan
style
Conclusion only capstan
style winch
Winch operation indoor,
risk assesment prohibits
usage of gas powered
winch
Winches can shut down
« Technical problems
 Problems with
rechargeable battery
- Empty
- cold

Offshore/long lifts




Offshore
long lifts




Offshore
long lifts
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Helicopter fleets projected
to triple In size In S years

* In support of
worker
transport

 In support of
Search and
Rescue




Wake vortices and turbulent flow
behind a Wind Turbine

Helicopters
may be
affected

by airflow
disturbances.

They produce
turbulence for
some distance
behind them.




Wake vortices and turbulent flow
behind a Wind Turbine

-
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Meteorological Evaluation Towers
(aka “Measurement Tower?”)

* Very difficult to see
« Can be 60+ meters
tall
« Can be installed
quickly — sometimes
within hours —

* In the USA, many
METs fall below the
60 meter federal law

or markings.

e ek




Meteorological Evaluation Towers
(aka “Measurement Tower”)

e In March 2013, taking the FAA’s
“voluntary” marking and rejection of a
national database into account, the
National Transportation Safety Board

(NTSB) issued a Safety Recommendation
directed at States

The NTSB recommended that States and
territories:

“Enact legislation requiring that
meteorological evaluation towers
erected in your State or territory are
marked and registered in a directory.”




Meteorological Evaluation Towers
(aka “Measurement Tower”)

IN USA, only “voluntary”
marking and NO national ey ?AS,';m
database for less than 60

Meteorologlcal Evaluation Towers

meters et tbe
the National o
Transportation Safety

Board (NTSB) issued a
Safety Recommendation
directed at States -
Companies can install

towers just under 60

meters to conceal their T ;:“;z;m;,,r:i;‘,f.:f??.,:?:?‘;:;‘f'fﬁr:ff,'f;::.,f;::ﬁv:‘:?‘?f
location from competitors

— but also, unfortunately,

from aviators.

ident in Ralls, Texas.
HA Glasair, N434!

. the safety of




Radar Signals

* A wind turbine farm can cause
problems with radar signals,

e Weather radar

— Turbine shows as a non-weather-
related “false echo.”

- Turbine can block the radar signal
and “hide” true precipitation behind
it, including thunderstorms.

o Air Traffic Control Radar

— similar concerns about false targets
and the hiding of real targets.




Radar Signals

e The U.S. has determined 4 zones
of impact, from significant
negative impact to unlikely
significant impact.

e Canadian government are involved
with approvals that could
disrupted Air Traffic Control and
Weather Radars.

 In Europe, Eurocontrol also
designates requirements on
planned wind turbines.




Offshore Wind Fars

Offshore
represents
<10% of the
global market,

but that will
Increase
substantially in
the coming five
years.




Industry Promotion
of helicopters

The offshore wind
turbine industry
is promoting
helicopters as an
asset -
recognizing the
utility of aircraft
during high seas







HeliOffshore

HeliOffshore has
a new Wind Farm
Group with 3 sub-
groups

e Safety strategy
e Helidecks

e Search and
rescue (SAR)

— Accident reports
on HeliOffshore
website




HeliOffshore

The companies involved in the group so
far are:

Leonardo
Helicopters

Bell

Airbus Helicopters
Wiking Helikopter
Service

CHC Helicopter
Bristow Group

Heli Service
International

HTM Helicopters
KN Helicopters
NHV

e Era

Equinor

and wind turbine
manufacturers




HeliOffshore

The new group’s
first meeting is
THIS WEEK

at the 9th annual
Offshore Wind
Event.

It will publish

new guidelines in
2019.




Helicopter Rescue Operations

easiest exit =
pomt will be the =

Offshore, the -_

the top of the
nacelle.

Anti-rotation is critical - Rotation can lead
to rotation trauma, or unconsciousness




Hellcopter Rescue Operations

Dangers of tag
= lines

 Risk of the tag
line being
snagged in the

railing, and not
L Y - releasing via
© Wiking Hellcopters break away Iink-

An anti rotation rudder should be used so
that there is no need for a tag line.




Video of Anti-Rotaton Rudder




Video of Rescuer Extrication
from the Nacelle

Offshore extrication
of a rescuer or
crewmember from
the main platform

Video courtesy Uni-Fly Helicopters
© Uni-Fly Helicopters




Rescuer Extrication
from the Transition Piece

e The main rotor
must have enough
clearance tower.

e Too low? The angle
of the winch cable
is out of the
manufacturer’s
limits.

e Therefore, you need
— clearance for rotor

— enough height for
the right angle.

Drawing courtesy Axel Manz




Video of Rescuer Extrication
from the Transition Piece

Transition

Training for an
offshore extrication

of a rescuer or
crewmember from
the Transition Piece
using an onshore
training facility

Video courtesy Wiking Helicopters _ .
© www.siemens.com_press




Video Example #2
of Litter Rescue

| ©

Airlift simulation - for
practice of litter
rescues from the
transition piece.

— Using an attendant
and anti rotation
rudder

- Using an unattended
litter

Video courtesy Wiking Helicopters




Video Example #3
of Litter Rescue

| ©

Airlift of litter from
the top winching
platform.

— Using an attendant
and anti rotation
rudder.

Video courtesy Wiking Helicopters
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