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OBJECTIVE

To stimulate discussion around
some of the risks associated with
Helicopter Landing Sites



ldentifying the Risk

First we need to define what are the “Foreseeable Risks”?
Once we know these then we can start to look at
some of the ways we can mitigate them.

For example: Lets take an ‘Unmanned’ helideck or Helipad
and consider a crash on a deck situation?



Ti. Malfunction of
critical flight
Instruments/

automation flight
controls

™

™

Bowtie — Technical

(reproduced with the kind permission of the UK CAA)

™

™

™

Civil Aviation
Authority

- -

=

=

=

=

=

=

=

= —

Manufacturer ansures
that system complies
with design standards
and ragulations {i.a.
catastrophic failure is

extremaly improbable)

09/12/2015

MRO performs
preventative
maintenance
programme in

accordance with the
maintenance schedule

Maintenance Enginaar
dispatches aireraft in
accordance with
applicable chacks and
MEL requirements

TZ Single engine
failure

TE. Thrust loss
due to fuel
exhaustion,

starvation or
contamination

Flt Craw detect and
recognise problem via
pre-flight inspaections
and systems checks

(e.g. damage to
prabaes)

m

Ajrcraft automated
aystems andior
interlocks limit

savarity of
malfunction

™

Fit Crow detect and
recognise the
malfunction via
menitoring

Flt Craw detact and
recognise the
malfunction via
autemated alarts!
warnings

Fit Crew parform Fit Crew parform
appropriate appropriate
amargency precedura Emargency
to maintain correct procedures to address
flight parameters the technical fault

™

m

helicopter flight to
a normally
unattended

- -

d

Manufacturar ansures

powerplant complies

with design standards
and ragulations

=

MRO performs
proventative
maintenance
programme in

accordance with the
maintenance schedule

S|

Maintenance Engineer
dispatches aircraft in
accordance with
applicable ehecks and
MEL requiramuaents

s

Helicopter
performance on single
angine is sufficiant to

ensure safe landing,
hovar, or go-around

i installation (MUI)
Use of HUMS/VHM to
Identify precursors to

an lllgirll failure

d

Pilat corractly follows
single engine fallure
procedures

I H

Helicopter
deviales from
safe flight

- -

m

™
=

m
s

paramaters
beyond

= -

Manufacturer ensures

powerplant complies

with design standards
and regulations

T4, Critical
Component failure

{MGB otc.)

™

MRO performs
praventative
maintenance
programme in

accordance with the
maintenance schedule

™

Maintenance Enginesr
dispatchas aircraft in
accordance with
applicable checks and
MEL requiremants

Use of HUMSIVHM to committal point

identify precursors to
an engine failure

Flt Crew parform
appropriate
amergency procedurs
to address the
technical fault

- -

=

ld

= —

Manufacturer ensures

component complies

with design standards
and regulations

™

MRO performs
preventative
maintenance
programma in

accordance with the
maintenance schedule

m

Use af HUMSVHM o
identify precursors to
an engine fallure

Maintenance Engineer
dispatches aireraft in
accordance with
applicable chacks and
MEL reguirements

- -

=

=

=

=

= -

MRO performs
proventative
maintenance
programme in

accordance with the

Maintanance EI'IHIMBF
dispatches alrorafl in

accordance with

applicable checks and

MEL requirements

maintenance schadule| *

Fuel provider ensuras
supply meats guality

specifications

Fit Crew plan fuel lead
in accordance with
policy and eperational
issues identified at pre

-flight briefing

Flt Crew monitor fuel
status in-flight and
respend to abnormal
conditiens in
accordance with S0Ps

Fit Crew parform post
fual upload chacks for
loading of correct
volume amd
distribution of fuel



H

H

(reproduced with the kind permission of the UK CAA)

H

Bowtie — Outcomes

™

™

i

ol

el

-

Civil Aviation
Authority

Pilot recognises Crashwaorthy Helicopter Heldeck structure Heli c Automated system Flt Crew perform
deviation and follows helicopter - energy undercamiage - designed for heavy or IGIJHIJ“‘ CH.FUSW assists aircraft upset recovery
appropriate attenuation seats and impact within emergency landing recovery (e.g. Go- procedure (in
procedures occupant restraints certification Emits = around button) response to
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Risk Mitigation Implementation Plan

Implementation when/if possible following normal improvements in

Desirable

platform design and revised target levels of safety over time.

IGIEIE I Operation provides level of protection which is acceptable to the CAA.

IIEICIIZM Tolerable subject to establishing a mitigation plan to migrate to a
with ‘tolerable’ or ‘desirable’ condition within a reasonable timeframe and no
mitigation JEICEIRAGENIAnIPIkVA

Operations shall be suspended by an agreed (short) deadline and remain
suspended until mitigation measures are put in place to migrate to the
‘tolerable with mitigation’, ‘tolerable’ or ‘desirable’ conditions, in which
case the corresponding rules above shall apply.



Mitigations

The bow tie model shows that the possibility of a crash on the
helideck or helipad is realistic and therefore foreseeable!

So the DESIRABLE condition might include a full
Emergency Response Capability including Fire Fighting.



Install an Emergency Response system design to cope with a
crash, including a fire, on the deck




Alternative Mitigations

e Limit the number of movements and/or passengers to the site

 Require the helicopter to operate to a Performance Class that
fully terminates exposure to a crash (platform-design dependent)

 Require a combination of Performance Class and an additional
Emergency Response system (e.g., helicopter crash resistant
system, helideck CAP437-compliant fire fighting system) where
exposure remains
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Effective barriers in place
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A PC1/PC2e procedure/mass with deck-edge miss, drop-down and unobstructed fly-away into the Obstacle Free
Sector (OFS), i.e., engine-failure accountability.

B PC1/PC2e mass with the deck-edge miss and drop-down, with nil wind accountability, where engine failure
accountability may not be possible, i.e., when the wind is above 20kt and from within the Limited Obstacle Sector
(LOS).

C PC1/PC2e mass with the deck-edge miss and drop-down, with wind accountability, where engine failure
accountability may not be possible.

D Helicopter fitted with appropriate (i.e., latest standard) crash resistant system.

E Helideck automatic or manned CAP 437-compliant fire fighting systems.
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The bow-tie & matrix exercise would be repeated for each
foreseeable risk. I've only shown the ‘Technical’ reasons why a
crash might result, but of course there are other reasons e.g.
Human factors, Environmental (weather, turbulence), etc.
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