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EXECUTIVE SUMMARY

This Notice of Proposed Amendment (NPA) addresses safety issues telateticopters certified for ditching an
performing overwater operations.

Previous studiemn and accident investigations into helicopter ditchings and water impact events have highli
inadequaciesn the existing certification specificatiof€S27, CS29)and in the rules governing offshore operations.
particular, it has been established that in an otherwise survivable water impact, most fatalities occurred as a r
drowningbecausethe occupantavere unable eitheto rapidy escape from aapsized and flooded cabin, tw survive in
the sea for sufficient time until rescue. Furthermore, the testing environment in which helicopters aredyifeed for
ditching bears little resemblance to the sea conditions experienced in operation.

In orde to thoroughly address these and other ditchirejated issues, and due to the nature of ditchirgdated hazards
this rulemaking taskRMT.0120 (27&29.008has taken a holistic approach to the problewhich crosses traditions
airworthiness/operationdboundaries. A detailed risk assessment has been undertaken that reflects both certifi
and operational experience and builds upon data extracted from accident reports and previous studies. The resu
of identified interventions related tdelicopter designcertification, operations, and ditching equipment, all of wh
could contribute to improing safety. In the case of operations, tiRulemakingGroup (RMG)RMT0120 (27&29.008)
has interfaed with the RMGRMT0409 & RMT.0410 (OPS.0938(@))), amendingAnnexV PartSPAto Regulation (EU
N0 965/2012to introducehelicopteroffshore operations (HOFO), to ensure a consistent setitds

The specific objective of this NPA, however, is to propose changes-2@ @l C&9 to mitigatehelicopter design
related risks to new helicopter types. Recommendations for safety improvements in other areas have been mad
RMG for subsequent actioto be taken undethis rulemaking taslother rulemaking tasks or through alternative meat
Retoactive rules are to be considered in a second phaseisRHNIT.

This NPA proposes changes to mam2@/39 provisionsthat relate to ditching. However, therimary change propose
aims toestablish a new ditching certification methodology by which geamprobability of capsize following a ditchi
can be determined based on the level adpsizemitigation appliedto the design. This target probability of capsize
then verified in sea conditions chosen by the appli¢dmyt following a defined tank tésspecification using irreguls
waves.For C&29and C7 CatA rotorcraft enhancedcapsize mitigation mudie providedto relieve the time pressur
on occupants to escape. Water impact events are accounted for implicitly within the new ditching mettppg
Additional changes are proposed to maximise the likelihood of occupant egress and subsequent survivability.

The proposed changes are expected to increase safety.

Applicability Process map

Affected ED Decision N@OO3/15/RM(CS27) Terms of eference(ToR), Issue 1 24.10.2012

regulations ED Decision N@0O03/16/RM (CS29) Conceptpaper (CP) No

and decisions: Rulemaking groupfRMG) Yes

Affected Rotorcraftmanufacturers and offshore| Regulatory impact assessme(RIA type: Full

stakeholders:  operators Technical consultion

Driver/origin:  Safety during NPA drafting: Yes
Duration of NPA consultation: 3 months

Reference: N/a i
Review grougRG) Yes
Focused consultation: TBD
Opinionexpected miblicationin: N/a
Decisiorexpected pblicationin: 2016/Q3
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1. Procedural information

Procedural information

1.1. The rule development procedure

The European Aviation Safety Agency (hereinafter referred to a?#’thed Sy 08 Q0 RS @St 2 LIS
Proposed Amendment (NPA) in line with Regulation (EC) No 216/g@@@inafter referred to as the
WL aA0 wS3dA ARy Q0 RyR GKS wdA SYF1Ay3 t NEOSR:

Thisregulatoryl OG A @A G & A& Ay OdfvydarREuRmMaking ProgaSimehddrSRMD.81204
(27&29.008).

The text of this NPA has been developed by the Agdrased on the input of RG RMT.0120
(27&29.008). It is hereby subntétd for consultation of all interested partigés

The process map on the title page contains the major milestones ofdfjigatoryactivity to date and
provides an outlook of the timescale of the next steps.

1.2. The structure of this NPA and related documents

Chapterl of this NPA contains the procedural information related to this task. Chapexplanatory
Note) explains the core technical content. Cha@erontains the proposed text for the ngwovisions
Chapterd contains he regulatoryimpact assessment (RIA) showing which options were considered
and what impacts were identified, thereby providing the detailed justification for this NPA.

Appendi A details a review of previous reports and their main findings and recommiemdat

Appendik B details the hazard identification and risk assessment associated with ditching and
survivable water impacts, undertaken as part of this rulemaking task. All mitigations identified are
subsequently assessed in eatapter ofthis Appendixto establish their safety benefit. The outcome
and related recommendations are sumanised in Chapter7.2.1 1 TableB-1, and in Chapteb t
Recommendations for future rulemakinRecommendations related to initial airworthiness are then
further assessed ifChapter4 1 RIA If a recommendatiorhad passed all the steps, then it was
implemented in the propose@2AMC changes in Chapt8rt  Proposed amendments

Appendix C contains a list of known helicopter ditching/water impact evevasidwide.

1.3. Howto comment on this NPA

Please submit your comments using the automatesimmentresponse tool (CRT)available at
http://hub.easa.europa.eu/crtf.

The deadline for submission of comment23June2016.

Regulation(EC) N@16/2008 of the European Parliament anfithe Council of 2G-ebruary2008 on common rules in the field of

civil aviation and establishing a European Aviation Safety Agency, and repealing Council Directive 91/670/EEC, Regulation (E(
No 1592/2002and Directive 2004/36/EC (OJ L 79, 19.3.2008).p.

The Agency is bound to follow a structured rulemaking process as required by Article 52(1) of the Basic Regulatiqro&esh
hasheedr R2 LGSR 0608 GKS ! 3SyO0eQa al yd IGKS yWw dzi23 WR| MBERCiSibNR- ZDEBRFISNIENC
of 13March2012concerninghe procedure to be applied by the Agency for the issuingpiriions,certification specifications and
guidancematerial.

In accordance with Articl®2 of the BasiRegulation and Articles(3) and6 of the Rulemaking Procedure.

In case of technical problems, please contact the CRT webmasgi@rdasa.europa.eu

*
* *
*
* *
* ok
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1.4. Thenext steps in the procedure

Following the closing of the NPA public consultation, the Agency will review all comments.

The outcome of the NPA public consultation will be reflected in the respectimenentresponse
document (CRD).

The Agency will publisthé CRIzoncurrentlywith the Decision.

The Decisios based on this NPA and the outcome of the consultation will containcti@nges to
certification gecificaions (CSs)/acceptable means ofrpliance (AMC) to EU regulations and will be
publishedonthe ISy 0e Qa ¢6So6aAriaSo
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2. Explanatory note

Explanatorynote

2.1. Background

Helicopters have a natural instability when floating on the water with a tendency to capsize and remain
inverted due to their high centre of gravity in relation to their centre of buoyancy. To counter this
natural instability and to provide opportunitiesif the occupants to escape, most helicopters used in

offshore operations are required Begulation (EU) No 965/201ereinafter referredi 2 & G K S
hLJa wS 3 daf be fitted wit an emergency flotation system (EFS), normally in the form of

inflatable bags that are only deployed immediately before or after water entry. The EFS is designed for

a controlled ditching but may also provide some protectiimen the helicopteris sinking in a water
impact event.

Capsize creates particular hazardotmupants. The cockpit/cabin quickly fills with water leading to an
inability to breathe,thus creating an urgency to escape. This is a particular concern in cold water,
where it is well established that the time necessary for escape can exceed an o&@upantd-hals | (i K
time. Capsize may also lead to occupant disorientation wiwighld further hinder escape. Operational
experience has shown thadrowning has beenthe greatest cause of death following helicopter
ditchings and survivable water impacts.

Following a number of helicopter ditching and water impact events in 1980s and1990s5 and
subsequent reports compiled e United Kingdom Civil Aviation AuthorifyK CAA®, the Federal
Aviation Administration KAA’ and others, theJoint Aviation Authories JAA/FAA initiated two
separate studi€o identify possible improvementsn the desigrprovisionsThese studiescompleted
in 200Q containmultiple recommendations

The JAA/FAA categorised fsrecommendations ageferringeither to:
(@) advisorycircular AQ/AMC changsonly;
(b) changes requiring a new rulemakitegk or

(c) future research.

The JAA/FAA initiated the AC/AMC changes as part of scheduled updates that were published in FA/

AC27-1B and A@9-2C Chang@ (April2006). However, due to thestablishmentof the Agency which
replaced JAAChange was not formally adopted in Europe untii NovemB08 where it was
incorporatedin Amendment2 of CS27 andCS29.

Commission Regulation (EU) 886/2012 of 50ctober2012 laying down technical requirements and administrative procedures

related to air operations pursuant to Regulation (EC)2M6/2008 of the European Parliament and of the Council (OJ L 296,

25.10.2012, p. 1)

T CAM91t Helicopter Airworthiness Review RA{HARP), UK CAA, Ji884.

CAP6411 Review of Helicopter Offshore Safety and Survival (RHOSS), UK CAA, BE8B&iary

CAAPaper96005t Helicopter Crashworthiness, UK CAA, 1686.

DOT/FAA/CB2/131 Rotorcraft Ditchings and Water Relatédpactsthat Occurred from 1982 to 1989, Phase |, FAA, 1993.

DOT/FAA/CB2/141 Rotorcraft Ditchings and Water Relatédpacts that Occurred from 1982 to 1989, Phase I, FAA, 1993.

JAA/FAAT Report of the Joint Harmonization Working Group on Water Imgaitthing Design and Crashworthiness

(WIDDCWG), Janua2g0o0.

T JAA HOSS Working Paper HOSSBW®51 Helicopter Safety and Occupant Survivability Following Ditching or Water Impact,
JAA June2000.

A A A A A

* ¥ x
* *
* *
* *
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European Aviation Safety Agency

On receipt of the JAA proposalhie Agencycreated RMT.0120 as a future rulemaking task. The
rulemaking task was nammediatelyinitiated due to the need to undertake research, particularly on

0§ KS LINIF O A O HldatingkBoncept, whicK BatathdhkdR § H AN T & ¢ KBoncedt A RS
was a solution identified in research commissioned by the GAQ as one means of preventing
helicopter total inversion by fitting additional floats high up thwe side of the cabinsee Chapter6.3,

CAA Paped7010).

In 2010, initial reportdrom the Eur@ean Helicopter Safety Team (EHEST), and in particular from the
European Helicopter Safety Implementation Team addressing rulemaking issues-SERBIT
highlighted three of the top 10 rulemaking activities as related to ditching/water impacts. RMT.0120
wkd GKSNBF2NBE 3IAPSY KAIKSNI LINA2NAGEe Ay GKS !
workshop was also organised by the Agency in 2011 in association witfifttheannual EASA
Rotorcraft Symposium.

RMT.0120 was formally launchdyy the Agencyin Ocbber2012. The task aims to take a holistic
approach to ditching, water impact and survivability, although its prime focus remains on
airworthiness.

RMT.012G Timeline

Date Task Comments
2005 Ditching task transferred tothe | RMT.012Q@reated
Agency from JAA.
2006 AC changes developed and publish Changes drmally adopted in C37
in FAAAC29-2CChange2. Amdt2 and CS29 Amdt2 published in
2008.
July2006 International Helicopter Safety Tea] Aimed to enhance helicopter safet
(IHSYEHESTaunched. through a datadriven approach.
October2007%; | Research project EA2RM07.C16| It specifically addressed the practicaliti
December2008 | Study on Helicopter Ditchingand | of the Widefloatingtzoncept.
Crashworthiness
July2010 EHSIT SR IHST/EHEST subgroy Three out of top 10 covered by
provides alist of priority rulemaking RMT.0120.
tasks.
Deember2011 | Helicopter Ditching, Water Impad¢ Aimed to gather information prior tg
and Survivability Workshadgpeld. launchingthe RMT and to scope the
ToR.
October2012 RMT.0120 launched.

It is noteworthy that following thecontrolled flight into terrain (CF)JTaccident on approach to
SumburghAirport (AS332L2G-WNSB) in Augu®013, there has been raised public awareness of
helicopter offshore safety and heightened scrutiny of airworthiness and operational standards applied
to helicopters performing offshore operations in the North Sea in support of oil and gas exploration.
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Several safety reviews have been initiated, inclgdiy the UKCAA ¢ee Chapter6.3, CAPL145), and

by the Transport Select Committee thie House of Commoria the UK Parliamentsée Chapter6.3).
Furthermore, a number of bodies have been established either by regulators or by operators in an
attempt to enhance safety and share best practices.

2.2. Overview of the issues to be addressed

This RMT focuses on survivability of occupants following a ditching or water impact. How the
helicopter omesto enter the water is not the focus of this RMT. It may have been a result of one or
more technical failures or umanfactors(HF)related event, or a combination of both. These issues
are the subject of other safety initiatives. This RMT focuses onpatt survivability in the event of
entering the water, with particular emphagesit on helicopter design.

The essential requirements for airworthiness contained Annexl (Essential requirements for
airworthiness referred to in Articl®) to the Basic Regulation stateunder 2.c.2 that: (X) Provisions

must be made to give occupants every reasonable chance of avoiding serious injury and quickly
evacuating the aircraft and to protect them from the effect of the deceleration forces in the event of an
emergery landing on land or wate(X)

Experience has shown that ditching/water impact events can lead to avoidable loss of life. In otherwise
survivable water impacts, there have been avoidatiewning fatalities due to the inability of the
occupants to rapidly escape from a capsized and flooded cabiafter,having successfiylescape,

their inability to subsequently survive until the rescue services arrive. Even a sucdesgfapter
ditching coudl still have catastrophic consequences due to the tendency for a helicopter to capsize.
Enhanced design standards are therefore proposed to both reduce the likelihood of capsize and further
improvethe ability of occupants to escape asdrvive.

The relatel TORRMT.01208 SNB LIzt A 3 KSR 2y (KS200m8ydeqa ¢S6a

For a more detailed analysis ¢fet issues addressed by this proposal, please refer to Chételow.

2.3. Objectives

The overall objectives of the EASA system are defined in Atafie¢he Basic Regulation. This proposal
will contribute to the achievement of the overall objectives by axding the issues outlined in
Chapter2 of this NPA

The specific objectives are to improve, with cefficient solutions, the safety of helicopter occupants
in case of a ditching or a water impact event.

2.4. List of definitions used in this NPA

T DITCHINGan emergency landing on water, deliberately executed in accordanceruaiincraft
flight manual (RFM procedures, with the intent of abandoning the rotorcraft as soon as
practicale.

T DITCHING EMERGENCY EaxITemergency exit designed and installed to féitate rapid
occupant escape from a capsized and flooded rotorcraft.

T DITCHING EQUIPMEMSubset ofsafety equipment used exclusively for water survivalgy; life
raft, life preserver, immersion suits, emergency breathing systems(EBS

TE.RPRO.0003204 © European Aviation Safety Agend|l rights reserved. ISO 900drtified.
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T EMERGENCY BRHING SYSTEM (EBShrm of personal protective equipment that provides
the user with a means to breathe underwater for at least minute, overcoming the need to
make a single breath last for the complete duration of an underwater escape. If usedtiyorrec
EBS can mitigate the risk of drowning. £E88 categorised as either:

1 CategoryA: capable of deployment in air and underwateithin 12 secondsor
1 CategonyB: capable of deployment in air within 20 seconds.

T EMERGENCY FLOTATION SYSTEMaEySEmM of floats and any associated parts (gas
cylinders, means of deployment, pipework and electrical connections) that is designed and
installed on a rotorcraft to provide buoyancy and flotation stability in a ditching. The EFS
includes any additionaldats which onlyhavea function following capsize.

T EMERGENCY LANDING ON WATERNger used as a defined term and replaced by either
W5 AGO0KAYAQ II2/NRAWIIA RS T2 NOSR

T EMERGENCY LOCATOR TRANSMITTERa (gBé&fegric term describing equipment which
broadcasts distinctive signals on designated emergency frequencies and, depending on
application, may be automatically activated by impact or be manually activated. An ELT may take
different forms.

T RETAINING LINE (sometimes known static line,mooringline or painter line):a chord that is
attached between a life raft and the rotorcraft. Two retaining lines are typically fitieshort
and a longone. The short retaining line is provided to position the raft during occupant transfer
from the rotorcraftto the life raft. The long retaining line is provided to allow the life raft to drift
away from the rotorcraft but remain attachetthereto, thus facilitatingsurvivols) location by
rescuers. Both retaining lines are designed to release the life rafiouitdamageshouldthe
rotorcraft sink.

T SAFE FORCED LANDHBGmavoidable landing or ditching with a reasonable expectancy of no
injuries to persons sidethe rotorcraft or on the surface

T SAFETY EQUIPMEMN$talled equipment aimed directly at prevengimisks to human lifee(g.
fire extinguisher, evacuation slide, emergency flotation system, emergency cabin lighting, ELT
and signalling devices).

T SEA STATE (S&)classification of sea conditionsstablishedby the World Meteorological
Organization (WND). As the WMO no longer recommends the use of sea sthiesermis used
in this NPA only in a historic context. &8 beenreplaced bysignificantwaveheight (Hs).

T SIGNIFICANT WAVE HEIGH] tfi¢ average value of the height (vertical distance between
trough and crest) of théighestthird of the waves present.

T SURVIVAL EQUIPMEMIset ofditching equipment that is attached to a life raft (e.g. E&)T(
signalling devices, sea sickness tablets] other life-saving equipmentincluding means to
sustain life).

T SURVIVABLE WATER IMPAG@/&ter impact with a reasonable expectancy of no incapacitating
injuries to a significant proportion of personsside the rotorcraft, and where the cabin and
coclpit remain essentially intact.
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T WATER IMPACT: unintention@intact with water or exceeidg the demonstrated ditching
capability for water entry.

2.5. Summary of the RIA

The following options have been consideiadhe RIA
Baseline No change in rules: riskmains as outlined in the issue analysis.

Minimum change A package ofregulatory changes, each of which is considered to be too
limited in safety and/or cost impact to warrant separate treatmeSbme
changes introduceprovisionsthat already existas requirementsin the Air
Ops Regulation some make mandatory design features that are currently
embodiedin some rotorcraft on a voluntary basis. Others are new.

Capsizemitigation Post-capsizesurvivabilityfeatures(CS29 and CR7 CatA only)and improved
guidance regarding EFS desighe former will ensure that occupants of a
rotorcraft which capsizes rapidly after a ditching or water impact are
provided with an instantly available source of air, and the laitél lead to
better assuranc¢hat a rotorcraft will float reliably as intended.

Irregularwave testing Change of certification methodology and testing to give increased confidence
AY | NRG2NONI FiQa A Gdt btan8ardiighBodutd8 NJF 2 |
requiring scale model testing iwaves that represent reakorld conditions.
Pass/fail criteria are probabilistically based.

After due consideration of all the benefits and costs of these options, it has been conthateate
regulatory acivity is warrantedi.e. the baseline option isiot selected and all three otheare selected
albeit with some alleviations for rotorcraft certified to-@% noncategoryA standards.

Tablel: Summary of main impacts

Option0 Option 1 Option 2 Option 3
Impacts Capsize Irregularwave
Baseline Minimum change i P . 2 .
mitigation testing
. . Greatest Potential to
Safety will remain . . . .
Potential to save| improvementin | prevent capsize
Safety at the current _ . :
level 1 life per year safety (2.3 lives following a
saved per year) ditching
Economics 500000 7300000 300000
(annual 0.002% 0.030% 0.0001%
development No impact Insignificant Very low Very low
cost in euros and
25 Sinee 8 Options 1, 2 & 3 combined:20000, 0.033%, Very low
revenue)

Full detailsof the RIAcan be found irChapter4 below.
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Overviewof the proposed amendments

This NPA proposes numerous safety enhancements t@7C&d C&9. However, the greatest
proposed change tdhe existing certification practice and statd-the-art rotorcraft designs ighe
introduction of the following two safety enhancements:

@)

(b)

A new provisionthat, following postditching capsize, including the case of loss of the most
critical float compartment, the rotorcraft must be designed to provilthanced postapsize
survivabiity featuresfor all passengersofly for CS27 CaegoryA and C&9). Experience has
shown that drowning is the most likely cause of fatalities due to the incompatibility betwreen
breath-hold capability and the time required to escape. Many accident reports highlight that
survivors were only able to escape due to fortuitous circumstances where they found
themselves in an air pocket, without any recollection of how theyedthere. The &istence

and availability of aiffor continued survivalin a capsized rotorcraft cabin is not a design
consideration at presentand the hazard to passengers is therefore not controlled if an
immediate source of air isot available. EBS can offer an adluhial benefitby providing a
limited air source sufficienffor an escapg however, due to the uncertainties regarding
LI 3aSy3aSNBRQ NBalLRyaS their pogsiblé pasidcaAdSsyicokBcanioti dzi (i
be relied upon ands not seen as an alteri@e for new C7 CategonA and CR9 designs.

Enhanced postapsize survivabilityeatures are required in the proposals which will provide
benefit in water impact events where immediate capsize is almost certain and, historically, the
largest number ofatalities has occurred. However, establishing a certificasipecificationthat

is dependent on varying levels of impact damage was found to be impracticable. The proposed
new certification specificationis therefore basedan post-ditching capsize, andccepts that the

level of mitigation providednay vary with the level of damage sustained in a water impact.

A new typecertification methodology is introduced aimed at providing greater confidence in a
NE G 2 NI NIdiEEhing Seakkdpidglperformance in the wave climate associated with the
intended area(s) of operation. The methodology is based on substantiating a teagseize
probability in sea conditions specified by the applicant, with different required target
probabilitiesdependent on the degree of capsize mitigation provided. Fe2TSakgoryA and
CS29 rotorcraft, enhancedcapsize mitigation is in facequired but for CS27 nonCaegoryA
rotorcraft only, a relaxation is acceptedn the form of EBS. Demonstration that the target
capsizeprobability is met is required through model tank tests using irregular waves, following a
defined test specification. The dwnstrated sea conditions and other information specified by
the applicant is required to be placed in the performance section of the RFM. It is strongly
recommended that oveight authorities use this information to set appropriate operational
limitations.

In addition to the above, other proposed safety enhancements include:

0
0
0

0

automatic arming/disarming and deployment of EFS
provisionfor a rotorcratft to float with the largest flotation unit failed

demonstration that it is feasible for cabin occupantstsily egress the rotorcraft and enter the
life raft(s)

optimising ditchingemergencyexits for use following rotorcraft capsize
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one pair ofditchingemergencyexits for every four passengers

seat rows located relative tditchingemergencyexits to bes facilitate escapge
aminimum size for aitchingemergencyexit;

exit marking and lighting for adlitchingemergencyexits;

handhold(s) adjacent tditchingemergencyexits;

enhanced integrity and operability of life raftand

& o o ox o ox o Ox o Ox Ox

improved availability oELTS.

This NPA proposes the following detailed changastification for these changes is provided in
Chapter7.2t AppendixB: Risk Asessmentand Chapted 1 Regulatory Impact Assessmgnt

General

lff NBFTSNByOSa (2 wSYSN@SgrdRavetbéegdtbwidBandregplaced by S NI
WR A (i ,WKekeapp@priate.

References to S&ve beerreplaced by H
CSs27
C27.563

Terminologyhas beenchanged to align with the new definitiong/ith the aimof clarifying terms used
and ensuing compatibility of terminology both within theCSsand between CSsand Air Ops
Regulation

The dleviation allowng an assumption ofess than 3kt F 2 N NR @St 20A0& O0AdS
speed normally associated with the corresponding sea condition) at water baspeenremoved.

This is related to the expansion of the ditching definition to cover all failure modes, not just landing
following loss ofnginepower (e.g. tail rotor failure requiring a reom landing, or caténg for night or
instrument meteorological condition$MQ).

A darificationhas beenadded that the wave particle velocity need not be taken into account. The 30
kt forward speed is therefore relative to the wave/water surface.

Means of complianchave beemmoved toBook2 (AMQ.

C27.783

New point (chas beeradded ¢opied from CS29.783(h))

CX7.801

(a) has been mended to reference all ditchinrgelated provisions
Terminologyhas beenchanged to align with new definitions.

New (c)has beeradded to mandate automatic deployment of E&tSvater entry.

New (d) clariesthat trim and stability analysis is only necessary following a ditching. Reference to the
new AMC27.801(e)Model test method for postlitching flotation stabilityhas been added. Further
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clarificationhas beengiven that compliance by similarity will only be accepted if the reference type has
previously been subject to testing in accordance \lith aforementionedAMC.

New (e)text on compliance by computatidmes beenremoved. Text referring to providing appropriate
allowances for damageas beenmoved tothe respectiveAMC. Text referring to the jettisoning of fuel

has beenremoved.The gttisoning of fuel will not add to the buoyancy of the helicopter, but will likely
NI} A4S §KS cektre fofAgtagity JUGS Nduding stability and may also create an additional

hazard to occupants.

New (g)requires highvisibility chevrons to be applied the rotorcraftQ @ndersurface to aid rescuers
locatethe capsized rotorcraft and determiries orientation.

New (h) requires tht sea conditions and any associated information (i.e. any mitigation used in
determining the probability of capsizaye identified in the performance information section of the
RFM.

CX7.805

It has been evised to require that flight crewditching emergencyexits are designed to function as
intended (includingthe case ofcapsied rotorcraft), and are provided with additional illuminated
markings, and that operating devices (pull tab, handle) are marked with black and yellow stripes.

C27.807
The itle has beerchanged to align with CZ.

For ditching certificationan increased number oflitching emergencyexits, including handholdsre
prescribed, and seatme requiredto be located relative to exits to best facilitate escape.

Theprovisionfor ditchingemergencyexits to be completely above the waterlitias beenremoved.

It requires ditching emergencyexits to be designed to function as intendeeyen with capsized
rotorcraft, and provided with additional illuminated markings, and that operating devices (pull tab,
handle) be marked with black and yellow stripes.

CX27.1415

All ditching equipment must be approved for all sea conditions withincéification with ditching
provisionsthat is approved

Life rafts must be deployable via remote controls located within easy reach of flight crew members,
occupants of the passengeabin, and survivors in the water, with the rotorcraft in any foreseeable
floating attitude.

Life raft deployment must be shown to be reliable with the rotorcraft in any floating attitude and in the
sea conditions chosen for demonstration of compliancéhwthe flotation/trim provisions of
C27.801(e).

Provisiondor life raft retaining linehave beerclarified.
C27.1470

A rew CSas beercreated to require that an ELT installation is such as to minimise damage that would
prevent its functionindollowing an accident or incident.
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C&27.1555

It has been mended to requirethat emergency controlsvhichmay need to be operated underwater
are marked with black and yellow stripes.

CX7.1561

Terminologyhas beerchanged.

It has beenecognsedthat emergency controls may be operated by passengers.
All safety equipment requireboth identification markings and method of operation.
C27 AppendixC

AppendixC has been amended to require compliancevith certain CS9 provisions for C&27
CategoryA rotorcraft certifiedfor ditching orhavingan emergency flotation system

AMC27.563 amended version of AQ7.563A)

Terminologyhas beenchanged to align with new definitions.

The dleviation for a lower maximum forward velociyas beerremoved.
It has been larified that wave particle velocity need not be considered.
Increased guidancen float buoyancy loadhas beerinserted.

A darificationhas beeradded that sea conditionsekected for compliancevith CS27.801(e) should be
taken intoconsideation for structural calculations.

AMC27.801

The definition of ditchinghas been amende@dnd new definitionshave beenadded. The current
definition of ditchinghas been expanded to cover failures of other essential systems and not just
engines. This woulldetter align with ditching experience and RFM emergency procedures.

Terminologyhas beenchanged to align with new definitions.
A backgroundhas beeradded.

A complete list oCSprovisionsthat must be met in ader fora certification withditchingprovisionsto
be approvedchas beenadded.

This AMC mvides a new design objective to establisbapsizeprobability. The water conditions on
which ditching substantiation is based are selectable by the applicant.

A darificationhas beerprovided that tte life raft should be directly accessible from the cabin to allow
direct transfer of occupants when the helicopter is floating upright.

Water entryhas beenclarified as AQ7.563Acurrently mixes structurgbrovisionswith those related
to the establishment and demonstration of water entry procedures and testing. All structural
provisionshave beemmoved to C27.563.

The allowable reduction in forward spebds beenremoved.
Guidance on automatic EFS arming, actuation and good design pitzaticeenadded.

Guidance on information requireoly the RFVhas beeradded.

TE.RPRO.0003204 © European Aviation Safety Agend|l rights reserved. ISO 900drtified.
Proprietary document. Copies are not controlled. Confirm revistatus through the EASA intranetternet.  Pagel4of 279

An agency bthe European Union



European Aviation Safety Agency NPA 208-01
2. Explanatory note

AMC27.801(e)

It includes a aw model test specification for rotorcraft ditching certification in irregular agsav
AMC27.805 (eplaces FAA AZ7.805)

Terminologyhas beerchanged.

Guidance orhe flight crew emergency exit desidgras been added

It has been eceped that flight crew may not have direct access to life (gt

AMC27.807(d) (supplements FAAC27.807)

It providesAMCand guidance materidlGM)relating to theprovisionof ditching emergencyexits and
cabin layout.

AMC27.1411 émended version of AQ7.1411)

(b)(3)(i) (life raft stowage inside the rotorcraft is not permittetias been deleted

(b)(3)(ii)to (b)(5) have beermoved to AM7.1415.

(b)(4) former (b)(6)) has beenamended to include consideration of likely damage during water entry.

(b)(5) has beermmoved from AMQ@7.1415. Signalling equipment useable with a gloved Heasdeen
added.

AMC27.1415 @mended version of AQ7.1415)
Provisionsnmoved from AMQ@7.1411have beennserted.

Life raft must be externally mounted and demonstrated to be deployable in representative sea
conditions.

Threelife raft actuation methods are required, including externghyall likely floating attitudes.

Terminology for the life raft lines (mooring, static, painter, retainihngve beenstandardised on
WNBGFAYAY I § AXDEsRgdatidnt A Iy gAGK GKS

New (b)(1)(i))(E)(5provides rw guidance to ensure that the length of the life raft retaining line will not
create additional hazards.

(b)(2) is not part ofhe ditching equipment anthas beenmoved to AMQR7.1411.
AMC27.1470

This is a ew AMC providinguidance on the installation of ELTs.
AMC27.1555

This ®w AMC provide additional guidance on blaekndyellow-stripe markings for emergency
controls that may need to be operated underwater.

AMC27.1561 émended version of AQ7.1561)
Some ext on marking and placardbeas beeradded from AQ9.1561
Operating instructions for life ragthave beeradded from AQ@9.1561.
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AMC27MG 10

FAA AQ7 Miscellaneous Guidance (ME) contains identicaprovisions for an emergency flotation
systemcertificationalone, to those set for the emergency flotation system portion of actitlification

with ditching provisions, except that the water entry condition ofkb@h (30kt) has beenreplaced

with the normal speed for an autorotationénding. It is not efficient to maintain multiple ACs that
effectively contain the same information in different forms and, following a review, it has been noticed
that there were some discrepanciesegardingthe specific details. It was therefore conchut that

MG 10 should no longer be used and a ndtas been added tothe AMC to indicate the relevant
provisionsthat must be complied with tebtain certificationof an emergency flotation system alone.

CS29
CX29.563

Terminologyhas beenchanged to alignvith new definitions with the aimof clarifying terms used and
ensuiing compatibility both within theCSsind betweenCSsandthe Air OpsRegulation

The dleviation allowing to haveless than 3kt forward velocity at water entrpas beenremoved. This
is related to the expansion of the ditching definition to cover all failure mpaed just landing
following loss of engine powde.g. tail rotor failure requiring a ruan landing, or caténg for night or
IMC conditionk

Means of compéincehave beemmoved toBook2 (AMQ.
C29.783

It has been raved to C29.803(c)(3).

C29.801

The list of applicabl€Shas beenexpanded.

Terminologyhas beenchanged to align with new definitions.

New (c)has beenadded to mandate automatic arming/disarming and deployment of EFS and ensure
its reliability and durability.

The text of (d) former (c)) has been amended to refer to model testing for water entrfrurther
clarificationhas beengiven that compliance bymilarity will only be accepted if the reference type has
previously been subject to testing in accordance with AAA@01(e).

(e) former (d)) is dedicated to posditching flotation stability A new test objectivehas beenadded.
Text on compliance by computatiohas been removed as this is considered impractical with the
present state of the arthowever, ithas been left open in therespective AMC. Text referring to
providing appropriate allowances for damages been moved to the AMC. Text referring to the
jettisoning of fuelhas beenremoved. The gttisoning of fuel will not add to the buoyancy of the
rotorcrafts odzi SAff fA]St& NIAAS ,arkBay &S traa® A ddridkal &
hazard to occupants.

New (g)requires highvisibility chevrons to be applied the rotorcraftQ @ndersurface to aid rescuers
locatethe capsized rotorcraft and determine its orientation.
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New (h) requires sea conditions and any associated information (i.e. any mitigation used in
determining the probability of capsize) to be identified in the performance information section of the
RAM.

New (i)has been created as asign objectivdfor enhanced postapsize survivabilitfeatures This

will also provide mitigatiomf survivable water impacts, although this cannot be quantified due to the
unknown nature and variability of damage likely to be sustained. Flight crew are expected to be bette
trained andbe able toescape directly.

New (j)has beeradded to address survivable water impact events and enthaethe rotorcraft will
not sink following loss of the largest flotation unit.

C&29.803

NewCS 29.80@) introduced requiring ®ans be povided to allow passengers to step directly into the
life raft(s)following a ditching and with the rotorcraft in an upright positidxny doors used agpart
of) this meananust meetcertain of theprovisionsfor emergency exits.

Nonjettisonabledoors must be secured in the open position for all sea conditiamsh form part of
the certification withditchingprovisions(this has beemmoved from C29.783(h)).

C329.805

As ditchingcan beoptionaly approwed, the original text could be misunderstood. The last sentence
does not add to therovisionandhas beendeleted.

Cx29.807

The number ofditching emergencyexits has been increased. Theprovisionfor ditching emergency
exits to be completely above the wadine has beenremoved.

C29.809
Pushout windowshave beerrecognised as an acceptable emergency exit.

New (j)(1) reiterates the need to design and optimieching emergencyexits for use following a
capsize. The normal da@)should be used when the rotorcraftiisthe upright position

New (j)(2) ensures thatitchingemergencyexits are not blocked when a sliding door is in the open and
locked position. Jamming of the door in any intermediate position need not be consjdased
compounded probabilitiesare small and no damage should arise that would result in jamming
(C29.783(d)).

New (j)(3)has been created for thanstallation of handholds inside the cabin to assist in emergency
egress.

C29.811
C329.811 Emergency ekmarkingshas beerextended to include flight crew emergency exits.

The intent of the second sententms beenmoved to the new (h), especially applicable when ditching
is requestedy the applicant

(h)(2)has been dded to improveunderwaterconspicuity of emergency exit operating devices.

C3x29.812
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Exterior lighting is not required forditchingemergencyexit.
C29.813

New (d)(1)has been createtb ensurethat seat rows are located relative witchingemergencyexits
to best facilitate scape.

New (d)(2) requires handholds to be available to assist in @raisi®m egress from a submerged cabin.
Guidance on what constitutes a handhold is providethenrespectiveAMC.

C29.1411
Terminologyhas beerchangel.

Specific referenceto life raft and life preserverdiave beentransferred to C29.1415 to keep all
ditching equipmenprovisionstogether.

C29.1415

A darificationhas been addethat this is an optiongbrovision

(a)requires that dtching equipment be suitable for the approvdiiching envelope.
(b) has been gpanded to include all life raft provisions.

(b)(1)requires that ife rafts provide excess capability.

(b)(2)provides thatt is no longer acceptable toternallyinstall life rafs that require a physical effort
to deploy.

According to (b)(3) life raft deployment controls must be located both internally within the
cockpit/cabin and externally. It is impractical to require all possible attitudes of the rotorcraft to be
considered s@n assessment of foreseeable attitudissecessary.

Terminologyin (b)(4)has beerchanged to align witlEuropean technical standardaders (ETS®).

Texthas beenaddedin (b)(5) to prevent rotorcraft parts (e.g. main and tail rotors) from injuring life
raft occupants or puncturing the life raft due to their relative position and movement.

(b)(6)has been opied from C29.1561(d).

(b)(7)has beenemoved as this is covered Hye Air Ops Regulaticand new C29.1470.
New (c)has beertransferred from C39.1411(f).

C29.1470

It has been eated to cover ELT installation.

C329.1555

It has been mended to requirethat emergency controlsvhichmay need to be operated underwater
are marked with black and yellow stripes.

C29.1561
Terminologyhas beerchanged.

It has beenecognsedthat emergency controls may be operated by passengers.
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All safety equipment requireboth identification markings and method of operation.
AMC29.563 (eplaces FAA AZ9.563A)
Terminologyhas beerchanged to align with newefinitions.

Clarificationhas beeradded that the wave particle velocity need not be taken into account. THa 30
forward speed is therefore relative to the wave/water surface.

The pevious note that alleviates the 3 forward speedhas been removed to align with the
respective CS

Text in(a)(2) has beentransferred from theCS In addition, the need to take into account expected
damagehas beenadded.

Sea state 4 has beerremoved anda reference to AMQ@9.801(e)has beenadded for selectiorof sea
conditions.

The ype inspection report is not used iye Agencyandthe referencehasbeenremoved.
AMC29.801 (eplaces FAA AZ9.801)

The definition of ditchinghas been mended and new definitionshave beenadded. The current
definition of ditchinghas been expanded to cover failures of other essential systems and not just
engines. This would better align with ditching experience and RFM emergency procedures.

Terminologyhas beenchanged to align with new deitions.
A backgroundhas beeradded.
A complete list o€Sorming part of acertification withditchingprovisionshas beeradded.

This AMC mvides a new design objective to establisbapsizeprobability. The water conditions on
which ditching substatiation is based are selectable by the applicant.

A darificationhas beerprovided that the life raft should be directly accessible from the cabin to allow
direct transfer of occupants when the helicopter is floating upright.

Water entryhas beenclarified, as AQ9.563Acurrently mixes structurgbrovisionswith those related
to the establishment and demonstration of water entry procedures and testing. All structural
provisionshave beemmoved to C29.563.

The allowable reduction in forward speas beenremoved.
Guidance on automatic EFS arming, actuation and good design praaticeenadded.

Guidance on the size and accessibility of the air po(iketelected as the design solution for post
capsize survivabilityhas been provided togetherwith a potential means of compliance (e'gide
floatingtscheme).

Clarification that EBS is considered to only provide limited mitigation for the egress issues presented by
a postcapsize flooded cabimas been providedand thus compliance taelated CSwill not be
accepted through the provision of EBS alone.

Guidance on information requireoly the RFVhas beeradded.
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AMC29.801(e) iew AMC)

It includes a aw model test specification for rotorcraft ditching certification in irregular waves.
AMC29.803(c) tew AMC)

It provides guidance and means of compliance on designating doors for use in a ditching.
AMC29.805 (eplaces FAA AZ9.805A)

Terminologyhas beerchanged.

Guidance orhe flight crew emergency exit design.

It has been ecepted that fight crew may not have direct access to life (gt

AMC29.807 (supplements FAA A2.807)

It providesAMC/GMrelating to theprovisionfor ditchingemergencyexits and cabin layout.

AMC29.809 supplements FAA A8B09)

It provides AMC/GM relating to ditching emergency exits and in particular to features that would not
0S O2yaARSNBR (2 YS SiovisiokoSCSWBOX)LIE S | YR 20 FA 2dza Q
Theprovisionsof the new (j) include that exits should lbeeable underwater, escape fromcapsized

rotorcraft should be feasible in the case that any door(s) may be open, and handholds should be
provided adjacent to exits.

Standadisation of puskout window operating tab position etés also added as a ngwovision
AMC29.811(h) supplements FAA A811 and AQ9.811A)

It providesAMC/GMrelating to the marking oflitchingemergencyexits.

AMC29.813 (supplements FAA A&13)

It provides AMC/GM othe location of passenger seats in relation to ditchimgergency exits in order
to best facilitate underwater escape.

AMC29.1411 émended version of AQ9.1411)

Terminologyhas beerchanged to aid clarity.

AMC29.1415 @mended version of AQ9.1415)

Terminologyhas beerchanged to aid clarity.

Guidance on life raft deploymeiias beeradded.

AMC29.1470

New AMChas been created tprovide guidance on the installation of ELTs.

AMC?29.1561 émended version of AQ9.1561)

This is anmended version of AZ9.1561 to better align with the proposedahges to C39.1561.
AMC29 MG10 (@amended version of AQ9 MG10)

FAA AQ9 MG10 containgrovisionsfor an emergency flotation systewnertificationidentical to those
set for the emergency flotation system portion of a fedrtification with ditching provisions, except
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that the water entry condition of 58m/h (30kt) has been replaced with the normal speeds for an
autorotational landing. It is not efficient to maintain multiple AMCs that effectively contain the same
information in different forms andfollowing a review, it has been noticed that there was some
divergence on the specific details. It was therefore concluded thattM&hould no longer be used and

a note has been added to the AMC to indicate that the releymavisionsmust be complied \Vth to
obtain certificationof an emergency flotation system alone.
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3. Proposed amendments

The text of the amendment is arranged to show deleted text, new or ametedeédis shown below

(@) deletedtextis marked withstrikethrough;
(b) new or amended text is highlighted gney;

© Iy StftALAAE O0X0 Ayﬁxél-déé GKIFIG GKS NBYI-AyAyE
amendment.

3.1. Draft regulation (Draft EAS®pinion)
N/a.

3.2. Draft Certification SpecificationfDraft EASA Decisign

3.2.1. Draft amendmentto C271 Bookl
BOOKL

SUBPARTtT STRENGTREQWREMENTS

1. Amend C27.563 as follows

C27.563 Structural ditching provisions
If certification with ditchingprovisions is requestetly the applicant structural strength for ditching

must meet thereguiremenprovisiors of thisparagraphCSand CS 27.80H).

(a) Forwardspeed landing condition$he rotorcraft must initially contact the most critical wave for
reasonably probable water conditions at forward velocities from zero up to 56 km/h (30 knots)
in likely pitch, roll, and yaw attitudes. The rotorcraft limit vertiedgscent velocity may not be
less than 1.5 metres per second (5 ft/s) relative to the meater surface. Rotor lift may be

used to act through the centre of gravithuring water entrythroughout-thelanding-impactThis
lift may not exceed twehirds of the deS|gn maximum wmgh&—meaqmum—temard—velee@—of

(b)  Auxiliary or emergency float conditians

(1) Floats fixed or deployed before initial water contdat.addition to the landing loads in
subparagraph(a), each auxiliary or emergency floa@nder its support and attaching

structurein-the-airframe-orfuselagemust be designed for the load developed by a fully
immersed float unless it can be shown thatl immersion is unlikely. If full immersion is

unllkely, the hlghest likely float buoyancy load must be app%ﬁe—h@qest—méely
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immersion-of-each-fleatf the floats are deployed in flight, appropriate air loads derived
from the flight limitations with the floats deployed shall be used in substantiation of the
floats and theirattachment to the rotorcraft. For this purpose, the design airspeed for
limit load is the float deployed airspeed operating limit multiplied by 1.11.

om nmnlianca with g! a 718 pa ad 1 N o-datarmine aVallla tof

(2) Floats deployed after initial water contagach float must be designed for full or partial
immersionprescribed irsubparagraph(b)(1). In addition, each float must be designed for
combined vertical and drag loads using a relative limit speed of 37 km/h (20 knots)
between the rotorcraft and the water. The vertical load may not be less than the highest
likely buoyancy load determined undearagraph(b)(1).

SUBPARD Tt DESIGN AND CONSTRUCTION

2. Amend C27.783 as follows:

Cx27.783 Doors
X)

(c) Nonjettisonable doors used aditchingemergencyexits must have means to enable them to be
secured in the open position and remain secure for emergency egress in the most severe sea
conditions covered by theertification withditchingprovisions

3. Amend C27.801 as follows:

CX7.801 Ditching

(a) If certification with ditching provisions is requestég the applicant the rotorcraft must meet
the reguiremenprovisiors of thisparagraphCSand C27.563, C27.783(c), C37.805(c),CS
27.807(d)CXN7.1411 andC27.1415 CR7.1470, CR7.1555(d)andC7.1561

(b) Each practicable design measure, compatible with the general characteristics of the rotorcratft,

must be taken to minimise the probability that am-emergency-landing-on-watarditching the

behaviour of the rotorcraft would causenmediate injury to the occupants or would make it
impossible for them to escape.

(c) Emergency flotation systems that are stowed in a deflated condition during normal flight must
(1) be designed to be resistant to damage from the effects of a water ifn(jpac crash);

(2) if operable within a restricted flight envelope, have an automatic means of arming,
disarming and rearming, to enable the system to function, except in flight conditions
which float deployment may be hazardous to the rotorcratherwise, the system shall
be armed at all times in flight; and

(3) have a means of automatic deployment following water entry.

(ed) The probable behaviour of the rotorcraitiring and following a ditchingawatertandirgmust
be investigated by scale model tests or by comparison with rotorcraft of similar configuration for
which the ditching characteristidgve already been substantiated by equivalent model tasg¢s
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krewn Scoops, flaps, projections, and any other festtikely to affect the hydrodynamic
characteristics of the rotorcraft must be considered.

(de) The rotorcraft must be shown to resist capsize in the sea conditions selected by the applicant.
The probability of capsize in andinute exposure to the sea cditions mustbe demonstrated to
be less than or equal to the target probability of capsize given in the following table, with 95

confidence.
Probability of Capsize
Serviceable emergency| Critical float compartment
flotation system failed
Without mitigation 2.9% 29.0%
With capsize mitigation 29.0% >100% (i.e. no demonstratior,
required)
Allowances must be made for probable structural damage and leakagrist-be-shown-that,
jti j ime—and-trim—of-the rotorcraft will

(ef) Unless the effects of the collapse of external doors and windows are accounted for in the
investigation of the probable behaviour of the rotorcraft in ditching water—tanding (as
prescribed irsubparagraph$ced) and @e)), the external doors and windows must be designed to
withstand the probable maximum local pressures.

(g) To assist the rescue services in establishing the location and orientatiocaps&zedotorcraft,
the underside of the rotorcraft must be marked with a series of higtibility chevrons.

(h) The sea conditions and any associated information relating toctréfication with ditching
provisionsobtained must be included in the performance information section of rib@rcraft
flight manual (RMF)

4, Amend C27.805 as follows:

C7.805 Flight crew emergency exits
X)

(c) Ditchingemergencyexits for flight crewlf certification with ditchingprovisions is requestety

the applicant Eeach flight crew emergency exit mustet-be—obstructed-by—water-orflotation
devices-after-an-emergencytanding-on-water—Fhis—gsshown by test, demonstration, or

analysis to provide for rapid escape with the rotorcraft in the upright floating position or
capsized. Furthermordhe means of acceds and of opening each flight crew emergency exit
must be providedisingconspicuouslluminated markings that illuminate automatically and are
designed to remain visible with the rotorcratapsized and the cabin flooded. The operating
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device for eaclditchingemergencyexit (pull tab(s), operating handle, etc.) must be marked with
blackand yellow stripes.

5. Amend C27.807 as follows:

CX27.807 PassengerEnergency exits

(@) Number and location.

(1)

(2)

()

There must be at least one emergency exit on each side of the cabin readily accessible to
each passenger. One of these exits must be usableny probable attitude that may
result from a crash;

Doors intended for normal use may also serve as emergency exits, provided that they
meet thereguiremenprovisiors of thisparagraphCS and

If emergency flotation devices are installed, theneist be an emergency exit accessible to
each passenger on each side of the cabin that is shown by test, demonstration, or analysis
to:

{i}-Be-above-the-waterine;-and

{-Gopen without interference from flotation devices, whether stowed or deployed.

(b) Type and operatiorEach emergency exit prescribeddybparagraph(a)or (d)must:

(1)

()

3)
(4)

Consist of a moveable window or panel, or additional external door, providing an
unobstructed opening that will admit a 0.48 m by 0.66 m (19 inch by 26 inch) ellipse;

Have simple and obvious methods of opening, from the inside and from the outside,
which do not require exceptional effort;

Be arranged and marked so as to be readily located and operated even in darkness; and

Be reasonably protected from jamngjrby fuselage deformation.

(c) TestsThe proper functioning of each emergency exit must be shown by test.

(d) Ditchingemergencyexits for passengerdf certification with ditching provisions is requestey
the applican ditching emergencyexits must be provided in accordance with the following
provisionsand must be proven by test, demonstration, or analysis unless the emergency exits
required by (apbovealready meet thes@rovisions

(1)

(2)

Oneditchingemergencyexit, meeting the siz@rovisionsof (b)above must be installedn
each side of the rotorcraft for each unit (or part of a unit) folir passenger seats.
However, the seato-exit ratio may be increased for exits large enough to permit the
simultaneous egress of two passengside by side. #senger seats must be located in
relation to the ditching emergencyexits in a way to best facilitate escape with the
rotorcraft capsized and the cabin flooded.

The design oflitching emergencyexits, including their means afperation, markings,
lighting and accessibilitynust be optimised for use in a flooded and capsized cabin.

TE.RPRO.0003204 © European Aviation Safety Agend|l rights reserved. ISO 900drtified.
Proprietary document. Copies are not controlled. Confirm revistatus through the EASA intranetternet.  Page25of 279

An agency bthe European Union



European Aviation Safety Agency NPA 208-01
3. Proposed amendment

(3) Eachditching emergencyexit must be provided with a suitable handhold, or handholds
adjacently located inside the cabito assist in the locédn and operation of as well as
egress through thditchingemergencyexit(s).

(4) In addition tothe markings required bgubparagraph(b)(3) eachditching emergency
exit, the means of acces$o it, and its means of opening must be provided with
conspiwious illuminated markings that illuminate automatically, and are designed to
remain visible wh the rotorcraftcapsized and the cabin flooded.

(5) The operating device for eaditchingemergencyexit (pull tab(s), operating handle, etc.)
must be marked with black and yellow stripmsist-be-designed-to—remain-visible-if-the
rotoreraftis-capsized-and-the-cabinis-submerged.

6. Amend C27.1411 as follows:

C27.1411 General

(a) Required safetyequipment to be used by the crew in an emergensuch—as—flares—and
adtomaticliferaft-releasesnust be readily accessible.

(b)  Stowage provisions for required safety equipment must be furnished and must:
(1) Be arranged so that the equipment is dirgcticcessible and its location is obvious; and

(2) Protect the safety equipment from inadvertent damage caused by being subjected to the
inertia loads specified in @3.561.

SUBPARF1T EQUIPMENT

7. Amend C27.1415 as follows:

CS27.1415 Ditching equipment

If certification with ditching provisions is requestdy the applicant the ditching (a)-Emergency

flotation—and-signallingequipment required byRegulation(EU) N®65/2012any—applicable-operaig
rule must meet thereguiremenprovisiors of thisparagraphCS

(a)b) Ditching equipmentach—+aft-and-each-lifepreservaiust be approvedand for usein all sea

conditions covered by theertification withditchingprovisions

(b) If life preservers are stowed, thewust be installedse in a waythat they are it—is readily
available to the crew and passengers. Therstme provisions for lifepreservers must
accommodate one life preserver for each occupant for which certification for ditching is
requestedby the applicant

(c) EacHife raft released-atomatically-or-by-the pilomust be remotely deployable for ready use in

an emergency. Remote controls capable of deployitglife rafts must be located within easy
reach of the flight crew, occupants of the passenger cabin and survivors in the wittiethe
rotorcraft in the upright floating or capsized positiolh.must be demonstrated that lifeafts
sufficientto accommodate all rotorcraft occupants, without exceeding the rated capacity of any
life raft, can be reliably deployed with the rotorctain anyreasonablyforeseeable floating
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attitude, including capsized, and in the sea conditions chosen for showing complatice
CS27.801(e) Each life rafimust be attached to the rotorcraft by shortretainingline to keep it
alongside the rotorcrafand a long retaining line designed to keep it attached to the rotorcraft
FhisHndoth retaining linesnust be weak enough to break before submerging the entigy
raft to whichthey aret-is attached.The long retaining line must be of sufficient length that a
drifting life raft will not be drawn towards any part of the rotorcraft that would pose a danger to
the life raft itself or the personson board

(.)

8. Create a new C&7.1470 as follows:

CX7.1470 Emergency locator transmitter

Each emergency locator transmitter, including crash sensors and antenna, requiResjblation (EU)
N0965/2012 must be installedso asto minimise damage that would prevent its functioning following
an accident omcident

SUBPART 6 OPERATING LIMITATIONS AND INFORMATION

9. Amend C87.1555 as follows

CS27.1555 Control markings
X)
(d) For accessory, auxiliary, and emergency controls:

(1) Eeachessential visual position indicator, such as those showing rotor pittdnding gear
position, must be marked so that each crew member can determine at any time the
L2aAdGA2y 2F GKS dzyAld (2 6KAOK A0 NBfIFiSax

(2) Eeach emergency control must ked-am-must-bemarked as tahe method ofoperation
and be red unless it may need to be operated underwater, in which case it must be
marked with yellow and black stripes.

)

10. Amend C27.1561 as follows;

CX7.1561 Safety equipment

(a) Each safety equipment control to be operated by the cvwpassengem an emergency-sueh
as-controlsforautomaticlifetraftreleasanust be plainly markeébr identification andas-teits
method of operation.

(b) Each location, such as a locker omgartment that carries any fire extinguishing, signalling, or
other safety life-savingequipment, must be so marketb identify the contents and facilitate
removal of the equipment

(c) Each item of safety equipment carried must have obviously maskedating instructions.
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(d)  Approvedsafetyequipment must be marked for identification and method of operation.

11. Amend Appendi as follows;

AppendixCt Criteria for CategonA

X)
C27.2Applicable G39 paragrapiprovisiors. The followingaragraphgrovisionsof CS29 must be met
in addition to thereguiremenprovisiors of thisparagraphCS

0 X
29.1587(a) T Performance Information

If certification with ditching provisions is requestby the applicantthe followingprovisionsof CS29
must also be met in addition to thenesof thisCS

29.801(b) to (j) T Ditching

29.803(c) T Emergencyvacuation
29.809()) T Emergencxit arrangement
29.1415(d) T Ditchingequipment

If certification of an emergency flotation system alone is rexiad by the applicant the following
provisionsof C®29 must also be met in addition to tlemesof thisCS

29.801(b) to (j) T Ditching

3.2.2. Draft amendment to C271t Book2

1. Create a new AM27.563 as follows:

AMC27.563
Structural ditching provisions

(@) Explanation. This AMC contains specific structural conditions to be considered to support the
overall ditchingprovisiors of CS27.801. These conditions are to be applied to rotorcraft for
whichcertification withditchingprovisionsis requesteddy the agplicant

(1) The forwardspeed landing conditions are specifiedfalfows:

(i)  The rotorcraft should contact the most critical wawnethe probablesea conditions
for which certification with ditching provisionsis requestedby the applicanin the
likely pitch, roll, and yaw attitudes.

(i)  The forward velocity relative tthe wave surface should be in a range0gb6 km/h
(30kt) with a verticaldescent rate of not less than 1m/s (5ft/s) relative to the
meanwavesurface. No account need be takentloé wave particle velocity.
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(i) A rotor lift of not more than twethirds of the design maximum weight may be used
to act through theN2 i 2 N&2ide & graviéyduring water entry.

(2) For floats fixed or deployed before water contact, the auxiliaryemergency float
conditions are specified in @3.563(b)(1). Loads for a fully immersed float should be
applied (unless it is shown that full immersion is unlikely). If full immersion is unlikely, the
highest likely buoyancy load should include consitieraof a partially immersed float
creating restoring moments to compensater the upsetting moments caused by side
wind, unsymmetrical rotorcraft loading, water wave action, rotorcraft inertia, and
probable structural damage and leakage considered ur@®27.801(e). Maximum roll
and pitch anglegstablishedby compliance with C37.801(e) may be used, if significant,
to determine the extent of immersion of each floAt/hen determining this damage to
the rotorcraft that could be reasonably expected shibbe accounted for (e.g. loss of the
tail boom resulting in a nosdown attitude in the water).

(3) Floats deployed after water contact are normally considered fully immersed during and
after full inflation. An exception would be when the inflation intdnisso long that full
immersion of the inflated floats does not ocdi#.g. deceleration of the rotorcraft during
water entry and natural buoyancy of the hull prevent full immersion loads on the fully
inflated floats.

(b) Procedures

(1) The rotorcraft suport structure, structureto-float attachments, and floats should be
substantiated for rational limit and ultimate ditching loads.

(2) The most severe sea conditions for whickrtification with ditching provisionss
requestedby the applicantrre to beconsidered. The sea conditions should be selected in
accordance with AMe7.801(e).

(3) The landing structural design consideration should be based on water entry with a rotor
lift of not more than twothirds of the maximum design weight acting through the
NE (i 2 N&MdeoF graity under the following conditions:

(i)  forward velocities 00¢56 km/h (30kt) relative to the meanvavesurface

(i)  the rotorcraft pitch attitude that would reasonably be expected to occur in service
autorotation, runon landing or oneengineinoperative flight tests, or validated
simulation, as applicable, should be used to confirm the attitude selected

(i) likely roll and yaw attitudesand

(iv) verticaldescent velocity of 1.Bi/s (5ft/s) or greater relative to themean wave
surface.

(4) Landing load factors and water load distribution may be determined by water drop tests
or analysis based on tests.

(5) Auxiliary or emergency float loads should be determined by full immersion or by the use
of restoring moments requed to react the upsetting moments caused by side wind,
asymmetrical rotorcraft landing, water wave action, rotorcraft inertia, and probable
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structure damage and punctures considered undeRZ801. Auxiliary or emergency float
loads may be determined hgsts or analysis based on tests.

(6) Floats deployed after water entry are required to be substantiated by tests or analysis for
the specified immersion loads (same as for (5) above and for the specified combined
vertical and drag loads).

2. Create a new AM€7.801 éamended AC27.801) as follows:

AMC27.801
Ditching
(a) Definitions

(1) Ditching an emergency landing on the water, deliberately executed in accordance with
rotorcraft flight manual (RFMprocedures, with the intent of abandoning the rotorcraft as
soon as practical.

(2) Emergency flotation systen(EFS)a system of floats and any associated parts (gas
cylinders, means of deployment, pipework and electrical connections)sllassigned and
installed on a rotorcrafto provide buoyancy and flotatiostability in a ditchingTheEFS
includes any additional floats which provide a functiony following capsize.

(b) Explanation
(1) Ditching certification iperformedonly if requested by the applicant.

(2) For a rotorcaft to be certified for ditching, in addition to the other applicalpivisions
of CS27, the rotorcraftmust specificallysatisfy C27.801 together with theprovisions
detailed in C27.801(a).

(3) Ditching certification encompasses four primary areas of concern: rotorcraft water entry,
rotorcraft flotation stability, occupant egress, and occupant survivaR TTSmendmentX
has developed enhanced standards in all of these areas.

(4) The scope of thalitching provisions is expanded through a charigethe ditching
RSTAYAGAZ2Yyd ! f LROISYGALFE FlLAfdz2NBE O2yRAG)
by the pilot are now included (e.g. engine, transmission, systems, tail rotor, lightning
strike, etc.). This primarily relates to changes in water entry conditions. While the limiting
conditions for water entnhave beerretained (30kt, 5fps), the alleviation that allows less
than 30kt forward speed to be demonstratelas beenremoved (alsdrom CS27.563),
and Miscellaneous Guidance (MG) has been removed as an alternative means for
substantiation of an emergency flotation system.

(5) Flotation stability is enhanced through the introduction of a new standard based on a
probabilistic approacha capsize. Historically, helicopters have frequently operated over
sea conditions more severe than those assumed in tleitification with ditching
provisions where there is a higher risk of capsize following a ditching. Operational
experience has showthat fatalities have occurred in otherwise survivable water impact
events due to the inability of occupants to escape from a capsized or sinking helicopter.
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(6) Failure of the EFS to operate when required will lead to the rotorcraft rapidly capsizing
andsinking. Operational experience has shown that localised damage or failure of a single
component of an EFS, or the failure of the flight crew to activate or deploy the EFS, can
lead to loss of the complete systeniherefore the design of the EFS needs efat
consideration automatic arming and deployment have been shown to be practicable and
offer a significant safety benefit.

(7) Ditching certification should bperformedwith the maximum required quantity anthe
type of ditching equipment for the anfjgated areas of operation.

(8) The water conditions on whicbertification with ditching provisionsis to be based are
selected by the applicant and should take into account the expected water conditions in
the intended areas of operation. The wave climafethe northern North Sea is adopted
as the default wave climate as it represents a conservative condifiba.applicant may
also select alternative/additional sea areas with any associatztification then being
limited to those geographical regions. Toertification with ditching provisionsobtained
will be included in the RFM as performance information.

(9) Tests with a scale model of the appropriate ditching configuration should be conducted in
a wave tank to demonstrate satisfactory water entry and flotation stability characteristics.
Appropriate allowanceshould be made for probable structural damage aftehkage.
Previous model tests and other data from rotorcraft of similar configurations that have
already been substantiated based on equivalent test conditions may be used to satisfy the
ditchingprovisions

(10) CS27 AmendmentX removes a potentiakource of confusion and simplifies the tests
necessary for showing compliance with ZZ801(d) by removingthe reference to twe
thirds lifts.

(11) CS27.801 requires that after ditching in sea conditions for whickrtification with
ditching provisionsis requested by the applicantthe flotation time 6 minutes) and
stability of the rotorcraft will allow the occupants to leave the rotorcraft and enter life
rafts. This should be interpreted to mean that up to and including the wrase sea
conditions for whichcertification with ditching provisionsis requested by the applicant
the probability that the rotorcraft will capsize should betrgher than the target stated
in CX7.801(e) An acceptable means of demonstrating pdithing flotation stability is
through model testing using irregular waves. ARKB01(e) contains a test specification
that has been developed for this purpose.

(12) t N2PGARAY3A | WgSi Ft22ND 02y OSLII o6l GSNI Ay
fuselage sides and allowing the rotorcraft fioat lower in the water can be a way of
increasing the stability of a ditched rotorcraft (although this was inconclusive in previous
research and would need to be verified for the individual rotorcraft tyqreafl weight and
loading conditions) or may be desired for other reasons. This is permissible provided that
the mean level of water in the cabin is limited to beltie seat cushion upper surface
height, and that the presence of water will not unduly réstthe ability of occupants to
evacuatethe rotorcraft
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(13) The water conditions approved for ditching will be stated in the performance information
section of the RFM and are expected to become an operational limitatromormal
operations.

(14) Current practices allow wide latitude in the design of cabin interiors eoasequently of
stowage provisions for safety and ditching equipment. Rotorcraft manufacturers may
deliver aircraft with unfinished (green) interiors that are to be completedabgodifier.
These various configurations present problems for certifying the rotorcraft for ditching.

(i) Segmented certificationis permitted to accommodate this practice. That is, the
rotorcraft manufacturershows compliance with the flotation time, stality, and
emergency exiprovisionswhile a modifier show compliance with the equipment
provisions and egresgrovisions with the interior completed. This procedure
requires close cooperation and coordination between the manufacturer, modifier,
and theAgency.

(i) The rotorcraft manufacturer may elect to establish a token interior for ditching
certification. This interior may subsequently be modified by a supplemental type
certificate (STC)Compliance with the ditchingrovisionsshould be reviewed after
any interior configuration and limitation changes, where applicable.

(i) The RFMand any RFMsupplements (RFMS) deserve special attention if a
segmented certification procedure is pursued.

(© Procedures
(1) Flotationsystem design
(i)  Structuralintegrity should be established in accordance witl2CS63.

(i) Rotorcraft handling qualities should be verified to comply with the applicable
certification specifications throughout the approved flight envelope with floats
installed. Where floats areammally deflated and deployed in flight, the handling
gualities should be verified for the approved operating envelopes with the floats in:

(A) the deflated and stowed condition;
(B) the fully inflated condition; and

(C) the inflight inflation condition for float systems which may be inflated in
flight, rotorcraft controllability should be verified by test or analysis taking
into account all possible emergency flotation system inflation failures.

(i)  Reliability should be considered in the basic des@assure approximately equal
inflation of the floats to preclude excessive yaw, roll, or pitch in flight or in the
water:

(A) Maintenance procedures should not degrade the flotation system (e.g.
introducing contaminants which could affect normal operatietc.).

(B) The flotation system design should preclude inadvertent damage due to
normal personnel traffic flow and excessive wear and tear. Protection covers
should be evaluated for function and reliability.
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(C) Float design should provide a means to mmise the likelihood of damage or
tear propagation between compartments. Single compartment float designs
should be avoided.

(D) Where practicable, design of the flotation system should consider the likely
effects of water impact (i.e. crash) loads. Foareple:

(@) locate system components away from the major effects of structural
deformation;

(b) use flexible pipes/hosesnd

(c) avoid passing pipes/hoses or electrical wires through bulkheads that
could act as &juillotineQvhen the structure is subjetd water impact
loads.

(iv) The floats should be fabricated fromaterial of high visuakonspicuity to assish
the location of the rotorcraft following a ditching (and possible capsize).

(2) Flotationsysteminflation. Emergency flotation systenfEFSsyvhich are normally stowed
in a deflated condition andre inflated either in flight or after water contact should be
evaluated as follows:

(i) The emergency flotation system should include a means to verify system integrity
prior to each flight.

(i) If a manual means of inflation is provided, the float activation switch should be
located on one of the primary flight controls and should be safeguarded against
spontaneous or inadvertent actuation.

(i)  The inflation system should be safeguarded ag@aspontaneousor inadvertent
actuation in flight conditions for which float deployment has been demonstrated to
be hazardous. If this requires arming/disarming of the inflation system (e.g. above a
given height and airspeed), this should be achieved gy uke of an automatic
arming/disarming system employing appropriate input parameters. The system
should automatically rearm when flight conditions permit safe deployment.

(iv) The maximum airspeeds for intentional-fiight actuation of the emergency
flotation system and for flight with the floats inflated should be established as
limitations in the RFM unless-flight actuation is prohibited by the RFM.

(v) Activation of the emergency flotation system upon water entry (irrespective of
whether or not inflaion prior to water entry is the intended operation mode)
should result in an inflation time short enough to prevent the rotorcraft from
becoming excessively submerged

(vi) A means should be provided for checking the pressure of the gamgtocylinders
prior to takeoff. A table of acceptable gas cylinder pressure variation with ambient
temperature and altitude (if applicable) should be provided.

(vii) A means should be provided to minimise the possibility of overinflagbrthe
flotation units under any reasonably probable actuation conditions.
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(viii) The ability of the floats to inflate without puncture when subjected to actual water
pressures should be substantiatedd@monstrationof afull-scale float immersion
in acalm body of water is one acceptable method of substantiation.

(3) Injury prevention during and following water entry. An assessment of the cabin and
cockpit layout should be undertaken to minimise the potential for injury to occupants in a
ditching. Thismay be performed as part of the compliance with 2Z585. Attention
should be given to the avoidance of injuries due to leg/arm flailing, as these can be a
significant impediment to occupant egress and subsequent survivability. Practical steps
that couldbe taken include:

(i) locating potentially hazardous items away from occupants;
(i) installing energyabsorbing padding onto interior components
(iii)  using frangible materiajand

(iv) designs hat exclude hard or sharp edges.

(4) Water entry conditios and procedures. Tests or simulatiqies a combination of both)
should be conducted to establish procedures and technigues to be used for water entry.
These tests/simulations should include determination of the optimum pitch attitude and
forward velocityfor ditching in a calm seas well as entry procedures for the most severe
aSI O2yRAGAZ2Y G2 0SS OSNIAFTASRS® t NP OSRzNE &
AYYSRAFGStE@Q OGA2Yy o0Sdad 2yS Sy3IAigbe Ay2
failure) should be established. However, only the procedures for the most critieal all
enginesinoperative condition need be verified by water entry tests.

(5) Water entry tests. Scale model testing to verify water entry procedures and the capabilit
of the rotorcraft to remain upright should be based on water entry under the following
conditions:

(i) for entry into a calm sea:

(A) the optimum pitch, roll and yaw attitudes determined (ic)(4) above, with
consideration for variations that would reasably be expected to occur in
service;

(B) ground speeds frm 0c56 km/h (0¢30kt); and
(C) descent rate of 1.5n/s (5ft/s) or greater,
(i)  for entry into the most severe sea condition
(A) the optimum pitch attitude and entry procedure determined(@)4) above;
(B) ground speeaf 56 km/h (30kt);
(C) descent rate of 1.5n/s (5ft/s) or greater;
(D) likely roll and yaw attitudesand

(E) sea conditions may be represented by regular waves haaihgight at least
equal to the significant wave heigliHs), and a period no larger than the
mode of the wave zergrossing periodT,), that isthe wave spectrum chosen
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(6)

(7)

(8)

(9)

for demonstration of rotorcraft flotation stability after water entrgde (c{j6)
below and AMQ@7.801(e))

(iii) probable damage to thetructure due to water entry should be considered during
the water entry evaluations (e.g. failure of windows, doors, skins, panels, tail boom,
etc.), and

(iv) rotor lift does not have to be considered.

Flotation stability tests. An acceptable meansflofation stability testing is contained in
AMC27.801(e). Note that model tests in a wave basin on a number of different rotorcraft
types have indicated that an improvement in seakeeping performance can consistently be
achieved by fitting float scoops.

Occupantegress andsurvival. The ability of the occupants to deploy life rafts, egress the
rotorcraft, and board the life rafts (directlyin the case of passengers), should be
evaluated. For configurations which are considered to have critical occupant egress
capabilities due to life raft locations aditching emergency exit locations and float
proximity (or a combination of both) an actuddemonstration of egress may be required.
When a demonstration is required, it may be conducted on astidle rotorcraft actually
immersed in a calm body of water or using any other rig or ground test facility shown to
be representative. The demonstrati should show that floats do not impede a
satisfactory evacuation. Service experience has shown that it is possible for occupants to
have escaped from the cabin but have not been able to board a life raft and have had
difficulties finding handholds to syaafloat and together. Handholds or lifelines should be
providedon appropriate parts of the rotorcraft. The normal attitude of the rotorcraft and
the possibility of a capsize should be considered when positioning the handholds or
lifelines.

Rescue. Irorder to aid rescue services in visually locating a capsized helicopter, the
bottom surface of the fuselage should be painted with at letsee chevrons. The
chevron tips should be on the centli@e of the fuselage and should point to the nose of
the rotorcraft. Their overall width should not be less than half that of the fuselage. The
thickness of the chevrons should be between a quarter and a third of their overall width.
The colour of the chevrons should be chosen to provide a good contrast to éhéese

red, yellow) and the fuselage bottom surface.

Rotorcraft Flight Manual. The RFM is an important element inctréficationprocess of
the rotorcraft for ditching. The material related to ditching may be presented in the form
of a supplement pa revision to the basic manual. This material should include:

(i) A statement in thelMinitationsQsection stating that the rotorcraft is approved for
ditching.

If the certification withditching provisionsis obtained in a segmented fashion (i.e.

one applicant performing the safety equipment installation and operations portion
and another designing and substantiating thafetyS |j dzA LIY Sy G Q& LIS NJF :
deployment facilities), the RFM limitations shouldtstthatthe ditching provisions

are not approved until all segments are completed. The outstandiibching
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provisionsfor a complete certification should be identified in theiitationsQ
section.

(i)  Procedures and limitations for flotation devicelatfon.

(i) A statement in the performance information section of the RFd&ntifying the
demonstrated sea conditions and any other pertinent information. If demonstration
wasperformedusing the default North Sea wave climate (JONSWAP), the maximum
significant wave heightHs), demonstrated in metresshould be stated. If extended
testing was performed in accordance with AIIC801(e) to demonstrate that the
target level of capsize probability can be reached without operational limitation
this should also be stated. If demonstration weessformedfor other sea conditions,
the maximum significant wave heigfits), demonstrated in metresand the limits
of the geographical area represented should be stated.

(iv) Recommended rotorcraft wategntry attitude, speed, and wave position.
(v) Procedures for use of safety equipment.

(v) Ditching egress and life raft entry procedures.

Create a new AM27.801(e) as follows:

AMC27.801(e)
Model test method for postditching flotation stability

@

*
*
*
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Explanation

@)

2

Modeltestobjectives

The objective of the model tests described in tertification specification is to establish
the ditching performance of the rotorcraft in terms of stability. Together with the
certification of the water entry phasehis will enable the overall ditching performance of
the rotorcraft to be established for inclusion in thetorcraft flight manual (RFM) as
required by C87.801(h).

The rotorcraft design is to be testedith its flotation system intact, ands single mat
critical flotation compartment damaged (i.e. the singlencture case which has the worst
adverse effect on flotation stability).

The wave conditions in which the rotorcraft is to be certified for ditching should be
selected according to the desired &hof operability(see @)(2) below).

Model testwaveconditions

The rotorcraft is to be tested in a single sea condition comprising a single combination of
significant wave heigh(H) and zerecrossing periodT,). This approach is necessary in
order to constrain the quantity of testing required within reasonable limits and is
considered to be conservative. The justification is detailed in Appéndix

The rotorcraft designer/operator is at liberty to certify the rotorcraftany H. ThisH; will
be noted as performance information in the RFM.
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Using reliable wave climate data for an appropriate region of the ocean for the anticipated
flight operations, a jis selected to accompany the.Ht is proposed that thig, should be
typical of those oaarring at Hs as determinedn the wave scatter table for the region. The
mode or median of the ;distribution at H should be used.

Li A& O2yaARSNBR (KFG GKS y2NIKSNY b2NIK
the ocean worldwide and shoulde adopted as the default wave climate for ditching
certification. However, this does not preclude an applicant ogniif a rotorcraft
specifically for a different region. Such certification for a specific region would require the
geographical limits othat ditching certification region to be noted as performance
information in the RFM. Certification for the default northern North Sea wave climate
does not require any geographical limits.

Northern North Sea wave climate data were obtained from tbaited Kingdom
MeteorologicalOffice (UK MetOffice T2 NJ | G@LIAOIf WK2adGAf SQ
selected was from Aberdeen to Blo2k1/27 in the UK sector of the North Sea. Data
tables were derivedrom a UK Met Office analysis of $4ars ofthree-hourly wave data
generated within an &m, resolved wave model hindcast for European waters. This data
represents the default wave climate.

Tablel below ha beenderived from this data and contains combinations qfadd T.
Tablel also includes the probability of exceedarigof the H..

Table2 1t Northern North Seavave climate

Spectrumshape: JONSWAPeak enhancement factar=3.3

Significant wave heights | Mean wave period, | Hsprobability ofexceedance P
6m 7.9 1.2%
55m 7.6 2%
= 5m 7.3 3%
{]”; 4.5m 7.0 5%
IS 4m 6.7 8%
g 3.5m 6.3 13%
§ 3m 5.9 20%
= 2.5m 5.5 29%
2m 5.1 43%
1.25m 4.4 2%

(3) Targetprobability ofcapsize

Target probabilities otapsize have been derived from a risk assessmEmée target
probabilies to be applied are stated in &.801(e). Different target probabilities apply
depending on whether the rotorcraft is equippddr mitigating the consequences of
capsize.Mitigation may be provided either by mRFM limitation that for all flights
requiring the rotorcraft be certified for ditching, all occupants are equipped with and
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(4)

)

(6)

trained in the use ofin approvedemergency breathing systeifEB$ that is capable of
rapid underwaterdeployment, or bythe post-capsizesurvivabilityfeaturesof CS9.801(i).

Intact flotation system

For thecaseof anintact flotation system if the northern North Sea default wave climate
has beerchosen for certification, the rotorcrathouldbe shown to resist capsize in a sea
condition selected from Table. The probability of capsize infi@e-minute exposure to

the selected sea condition is to be demonstrated to be less than or equal to the
appropriate valuerovidedin C27.801(e) with aonfidence of 986 or greater.

Damagedlotation system

For thecaseof adamaged flotation compartment (sg&) above) the same sea condition
may be used, but a old increased probability of capsize is permitted. Thizeisause it
is assumed thaflotation system damage will occur in approximately omet of ten
ditchings.Thus the probability of capsize infave-minute exposure to the sea condition is
to be demonstrated to be less than or equal to tithes the probability provided in
CX7.801(e)for the intact flotation system casevith a confidence of 9% or greater.
Wherea 10times probability is greater than 10%, it is not necessary to perform a model
test to determine the capsize probabilityith a damaged flotation systenHoweve, in
this caseit is necessary to perform @apsizé rotorcraft seakeeping test as specified(B)
below.

Alternatively the designer/operator may select a wave condition with 10 times the
probability of exceedanc®, of the significant wave heighfH) selected for the intact
flotation condition. In this casehe probability of capsize inféave-minute exposure to the
sea condition is to be demonstrated to be less than or equal toapgropriate value
providedin C27.801(e)with a confidence of 956or greater.

Capsizd rotorcraft seakeepingest

The probabilities given in @3.801(e) depend on whether or not capsize mitigation is
provided. This may be either bynaRFM limitation that for all flights requiring the
rotorcraft be certified for ditching, all occupants are equipped with and trained in the use
of an approvedemergency breathing systenEB$ that is capable of rapid underwater
deployment, or bythe postcapsizesurvivabilityfeaturesof CS29.801(i).

In the latter caseone possible design solution could consist of finment of additional
emergency flotation units intended to prevent complete inversion of the capsized
rotorcraft. Alternatively, the existing flotation units may be repositioned higher up on the
fuselage Both of these approaches wdhsure the availability of aair pocket following
total inversion.

If the chosen mitigation means is the provision of a pzegtsize air pocket, it is required
that capsized seakeeping model tests be conducted to demonstrate that following capsize,
the rotorcraft does notshow a tendency to continue to roll over in response to larger
waves. These tests are to be conducted in the samage condition as for the intact
flotation system.
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Some designs of additional emergency flotation ungghga symmetrical layout relative
to the rotorcraft centre line may show a second rotation following the initial capsize
before the final stable floating attitude is achieved. This is considered to be acceptable.

Video evidence of postapsize stability during @ne-hour (fulkscale time) exposure to &
wave condition will be accepted as sufficient evidence that the rotorcraft achieves a stable
floating attitude.

(7) Longcrestedwaves

Whilst it is recognised that ocean waves are in general multidirectional ¢(shested),
the model tests are to beerformed in unidirectional (longrested) waves, this being
regarded as a conservative approach to capsize probability.

(b) Procedures
(1) Rotorcraftmodel
()  Model construction and scale

The rotorcraft model, including its emergency flotation, is todomstructed to be
geometrically similar to the fuicale rotorcraft design at a scale that will permit the
required wave conditions to be accurately represented in the model basin. It is
recommended that the model scale should be not smaller than 1/15.

The model construction is to be sufficiently light to permit the model to be ballasted
to achieve the desired weight and rotational inertias specified in the mass
conditions (seéb)(1)(ii) below).

Where it is likely that water may flood into the interngdaxes following ditching,
for example through doors opew to permit escape, the modedhouldrepresent
these internal spaces and opethdoors and windows as realistically as possible.

It is permissible to omit the main rotor(s) from the model, but(itseir) mass is to
be represented in the mass and inertia conditifhs

(i)  Mass conditions

It is required that the modeis tested in the most critical mass condition. As it is
unlikely that this most critical condition can be determined reliably priotegiing,
the model is to be capable of being tested in two mass conditions:

(A) maximum mass conditigrand
(B) minimum mass condition

In the analysis of théest results it is the worst capsize performance of these mass
conditions that will determinéf the diichingprovisionhas been met or not

(iii) Mass properties

10

It should be noted that rotorcraft tend to have a higéntre of gravity due to the position of the engines and gearbox on top of the
cabin. It therefore follows that most of the ballast is likely to be required to be installed in these high locationsmufdéle

Rotors touching the waves can promote capsibut they can also be a stabilising factor depending on the exact circumstances.
Furthermore, rotor blades are often lost during the ditching due to contact with the sea. It is therefore considered aleceptab
omit them from the model.

* X x
* *
* *
* *
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3)

The model is to be ballasted in order to achieve the required scale weight, centre of
gravity, roll and yaw inertia for each of the mass conditions to be tested.

Once ballasted, the modelfioating draft and trim in calm water is to be checked
and compared with the design floating attitude. Where a poepsize air pocket is
part of the design, then this capsized floating attitude is also to be similarly checked
and compared.

The required mass pperties and floating draft and trim, and those measured
during model preparation, are to be fully documented and compared in the report.

(iv) Model restraint system

A flexible restraint or mooring system is to be provided to restthm modelin
order for it to remainbeamon to the wavesn the model basiri*

This restraint systerahould meet the following

(A) be dtachedto the model on the centrdine at front and rear othe fuselage
in such a position that roll motion couplingnmgnimised an attachment at or
near the waterline is preferrecand

(B) be sufficiently flexible that natural frequencies of the model surging/swaying
on this restraint system are much lower than the lowest wave frequencies in
the spectrum.

(v) Seaanchor

Whether or not the rotorcraft is to be fitted with a sea anchor, such an anchor is not
to be represented in these model tests.

Testfacility

The model test facility is to have the capability to generate realistic longreeating
sequences ofinidirectional (lonecrested) irregular wavesas well aghe characteristic
wave condition at the chosen model scale. The facility is to be deep enough to ensure that
the waves are not influenced by the defite. deepwater waves.

The dimensions of théest facility are to be sufficiently large to avoid any significant
reflection/refraction effects influencing the behaviour of the rotorcraft model.

The facility is to be fitted with a higtuality waveabsorbing system or beach.

The model basin is to pvide full details of the performance of the waweaker and the
wave absorption system prior to testing.

Modeltestsetup

(i) General

11

The model canot be permitted to float freely in the basin because in the necessarily-lemge test durations, the model would

otherwise drift down the basin and out of the calibrated wave region. Constraining the model to remairdmetnthe waves and
not float freely is regarded as a conservative approach to the capsize test.

12

A sea anchor deployed from the rotorcraft nose is intended to improve stability by keeping the rotorcraft nose into the waves

However, such devices take a significant time to deploytsmbme effective, and so, their beneficial effect is to be ignored. The
rotorcraft model will be restrained to remain beaom to the waves.

* *
* *
* *

* ok
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The model is to be installed in the wave facility in a location sufficiently distant from
the wave maker, tank walland beach/absorber such that the wave conditions are
repeatable and not influenced by the boundaries.

The model is to be attached to the model restraint system (b¥@)(iv) above.
(i)  Instrumentation and visual records

During wave calibration testshree wave elevation probes are to be installed and
continuously recorded. These probes are to ibetalled at the intended model
location, a few metres to the side and a few metres ahead of this location.

The wave probe at the model location is to be remdwduring tests with the
rotorcraft model present.

All tests are to be continuously recorded on digital video. It is required that at least
two simultaneous views of the model are to be recorded. One is to be in line with
the model axis (i.e. viewing alorige wave crests)and he other is to be a three
guarter view of the model from the upave direction. Video records are to
incorporate a time code to facilitate synchronisation with the wave elevation
recordsin orderto permit the investigation of theircumstances and details of a
particular capsize event.

(i)  Wave conditions and calibration

Prior to the installation of the rotorcraft model in the test facility, the required wave
conditions are to be prealibrated.

Wave elevation probes are to be taled at the model location, alongsidend
ahead ofthe intended model location.

The intended wave condition(8(@re) to be appliedfor a long period (at leasine-
hour fullscale time). The analysis of these wave calibration runs is to be used to:

(A) confirm that the required wave spectrum has been obtained at the model
location;and

(B) determine the extent to which the wave conditions deteriorate during the
run in order to help establish how long model test runs can be.

It shouldbe demonstrated that the wave spectra measured at the three locations
are the same.

It shouldbe demonstrated that the time series of the waves measured at the model
location does not repeat during the run duration. Furthermoie should be
demonstratedthat one or morecontinuation runs can be performed using exactly
the same wave spectrum and period, but with different wave time series. This is to
permit a long exposure to the wave conditions to be built up from a number of
separate runs without any uealistic repetition of the time series.

No wind simulation is to be uséd.

¥ Wind generally has a tendency to redirect the rotorcraft nose into the wind/waves, thus reducing the likelihaaghsite.

Therefore, this conservative testing approach does not include a wind simulation.
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(iv) Required wave run durations

The total duration of runs required to demonstrate that the required probability of
capsize has been achieved (or bettered) is dependent on thdtgtitity itself, and

on the reliability or confidence of the capsize probability required to be
demonstrated.

With the assumption that eaclive-minute exposure to the wave conditions is
independent, theequations providedn (b)(5) belowcan be used to determine the
duration without capsize required to demonstrate the required performatfd&ee
Appendixl belowfor examples.)

(4) Testexecution andesults
Tests are to start with the model at rest and the wave basin calm.

Following startof the wavemaker, sufficient time is to elapse to permit the slowest
(highestfrequency) wave components to arrive at the model, before data recording
starts.

Wave runs are to continue for the maximum permitted run duration determined in the
wave calibréion test. Following time to allow the basin to calm, additional runs are to be
conducted until the necessary total exposure durat{@.s) has been achievegtee (b)(5)
below).

If and when a model capsize occutise time of capsize from the run stars ito be
recorded, and the run stopped. The model is to be recovered, drained of any water, and
reset in the basin for a continuation run to be performed. Following time to allow the
basin to calm, this continuation run is to be performed in the same wpeetsum, height

and period.

If the test is to be continued with the same model configuratite test can restart with
a different wave time series, or continue from the point of capsize in a pseudorandom
time series.

If instead it is decided to modify ¢hmodel flotation with the intention of demonstrating
that the modified model does not capsize in the wave condition, then the pseudorandom
wave maker time serieshould be restarted at a point at leasi minutes prior to the
capsize event so that theodel is seen to survive the wave that caused capsize prior to
modification. Credit can then be taken for the run duration successfully achieved prior to
capsize. Clear)ysuch a restart is only possible with a model basin using pseudorandom
wave generatia.

Continuation runs are to be performed until the total duration of exposure towlaee
condition is sufficient to establish that thi&ve-minute probability of capsize has been
determinedwith the required confidence of 9%.

(5) Resultszanalysis

" Each fiveminute exposure might not be independent if for example, there was flooding of the rotorcraft, progressively degrading

its stability. However, in thisonitext, it is considered that the assumption of independence is conservative.
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Given that it has been demonstrated that the wave time series arerapeating and
statistically random, the results of the tests may be analysed on the assumption that each
five-minute element of the total time series is independent.

If the model rotorcaft has not capsized during the total duration of the tests, the
confidence that the probability of capsiméthin 5 minutes is less than the target value of
Pcriteria @S shown below:

TTes ]
c=1- (1- PCriteria) Teriteria

(i) o 1_ exrée PCriteriaTTestg

(; Teriteria  +
and so the total duration ahe model test required without capsize jisovidedby:

In(1- C)

T o Crltena
Test
p

Criteria

where:
(A) Trestis the required fullscale duration of the test (in seconds);
(B) PcriterialS the required maximum probability of capsize witBiminutes;

(C) Tcrierials the duration (in seconds) in which the rotorcraft must meet thecapsize
probability (=5 x605s), as defined in C%7.801(e) and

(D) C isthe required confidence that the probability of capsize has been achieved
(0.95).

If the rotorcraft has capsized MNysi..times during the teststhe probability of capsize
within 5 minutes can be estimated as:

NCap slz;rcrnena
TTesl

PCapslze—

and the confidence that the required capsize criteria have been met is:

Ngsize ([TTeS TCriteria] ) L g (Pcriteria)

i c=1- fl
] c=1 k=0 k!(I.TTesTCriteria]- k)!’lf3 (1- Pcl’iteria)([TTe%-Crileria]- k),{]u

P Capssel aPCntena TTestO p é PCriteriaTTestG
°1- —e——O0 [expee ——0
} a_.o k! c Tcriteria =+ {] C Tcriteria =

It should be noted that, if the rotorcraft is permitted to fly in significant wave hei¢His
above the certification limit, then Reia Should be reduced by the probability of
exceedance of the certification limior the significant wave heighP.) (see Appendi?
below).

(¢) Deliverables
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(1) A comprehensive report describing the model tests, the facility they were performed in,
the model properties, the wave conditions used, the results of the tests, and the method
of analysis to demonstrate compliance wiflis27.801(d) and (e)

(2) Conclusios in this report are toclarify the compliance (or otherwise) withhose
provisions

(3) Digital video and data recoras all tests performed.

(4) A specification for an actual rotorcraft ditching certification model teisbuld also be
expected to includ:

() an execution plan and timescale
(i)  formal progress reporten content and frequencyand
(iii)  quality assurance requirements

Appendixl T Workedexample

The targetfive-minute capsize probability for a @%.801 certifiedrotorcraft, with postcapsize
mitigation provided, is 2%. One option available to the rotorcraft designer is to tsthe selected
wave height and demonstrate a probability of capsize no greater tha¥.2Blowever, to enhance
offshore helicopter safety, some nationaViation authorities, have imposed restrictions that prevent
normal operations (i.e. excluding emergencies, search and rg§AR etc.) in sea conditions above
the demonstrated ditching performangso, in this case, the helicopter may be operationally limited

These operational restrictios may be avoided by accounting for the probability of exposure to sea
conditions exceeding the selected wave height by ogniif the rotorcraft for a lower probability of
capsize. Since it is conservatively assumed thatptiebability of capsize in sea conditions exceeding
the certified wave height is unity, the lower capsize probability required to be met % &8inus the
probability of the selected wave height being exceeded. Clearly, the resulting probability of dapsize
greater than zerpwhich means that this option is only available for wave heights with a probability of
exceedance of less than 28.

Referring to Tabl& above it can be seen that this condition is met for wave heights greater than
2.5m. In particudr, the significant wave heiglftl) probabilities of exceedanck, for sixmetre and
four-metre wave heightsare 1.2% and &% respectively. The applicarnherefore, has the option of
certifying the rotorcraft for either of these wave heights withaaerating restrictioifs).

Provided it can be demonstradethat a capsize probabilitpf X29¢1.2=27.8% in & H,=6m,
T,=7.9s sea condition, or a capsize probabildf*29¢8=21% in & Hs=4m, T,=6.7 s condition

(i.,e. in the northern North Sea default wave height/period combinatipnsvided in Tablel), the
rotorcraft would have demonstrated acceptable ditching capability in any part of the world, and should
be unaffected by the operational restrictions mentiahabove.

(@ Hs=6m option

Taking first theHs =6 m option, we need to demonstrate X7.8% probability of capsizeith a
95% confidence. Applying equatidb)(i) above, this can be achieved with a-Bdnute (fulk
scale time) exposure to the seandition without capsize.

Rearranginghis equation we have:
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In(l C) cnterlon

criterion

Test

o 53 60 _ B .
T © - IN(@- 0.95 —— =32328 s=53.9min
0.278

Alternatively applying equatior(5)(ii) above, the criterion would also be met if the modedne
seen to capsize judhree times for examplg in a total 2.4ours of exposure to the sea
condition, orfour times for examplg in a total of 2.&1oursof exposure.

Equation(ii) cannot be readily rearranged to solVeg.s, So the easiest way to solve it is using a
spreadsheeton atrial-and-error method. For thefour-capsizes caseve find thata 2.8-hour
exposure gives a confidence of 0.95.

k/\

de 3 9 Q3 ()3 2 3 A03
Co1. Fa 140.278° 2.8% 60° 600 OEeXF& 0.278® 2.83 60 600_095
[kok' 53 60 y ¢ 53 60 -

(b) Hs=4m option

Now, taking theHs=4 m option, we need to demonstrate X1 % probability of capsizeith a
95% confidence. Equatiofb)(i) above shows that we can demonstrate compliance with a 71
minute (fulkscale time) exposure to the sea condition without capsize.

Treet © - IN@@- 0. 95)%) =42798 s=71.3min

Alternatively applying equatior(5)(ii) above, the criterion would also be met if the modedne
seen to capsize jushree times for examplg in a total 3.thour exposure to the sea condition,
or four times (for examplg in a total 3.7hour exposure.

Similarly to thesixmetre example abovefor the four-capsize casewve find by trial and error
that a 3.7-hour exposure gives a confidence of 0.95.

de 3273 /03 2 3273 /03
Co1. fa 140.21° 3.7° 60 6OOPXF%e 0.213 3.73 60 600_095
[kok' 53 60 —g, C 5360 -

Note: In addition to restricting normal helicopter offshore operations to the demonstrated
RAGOKAY3 OFLIOoAfAGEY ADPSP (KS | LM, %adatighal Qa
aviation authority (NAA) may declare a maximum limit above which all ag@ns will be
suspended due to the difficulty of rescuing persons from the sea in extreme conditions. There
will, therefore, be no operational benefit in certifying a rotorcraft for sea conditions exceeding
national limits for rescue.

Appendix2 T Test secification rationale
(@) Introduction

The overall risk of capsize within tifige-minute exposure periogonsistsof two components
the probability of capsize in a given wave condition, and the probability of experiencing that
wave condition in a ditching event.
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(b)

If it is assumed that a ditching event occurs at random and is not linked with weather conditions,
the overall risk of a cagize can be established by combiniagpieces of information:

(1) The wave climate scatter table, which shows the probability of meeting any particular
combination of Hand T. An example scatter table is shown below kingure It Example
of allyear wave scatter tableEach cell of the table contains the probability of
experiencing a wave condition with; BInd T in the range provided. Thus, the total of all
cells inthe table adds up to unity.

(2) The probability of capsize ia fiveminute exposure for each of these height/period
combinations. This probability of capsize is different for each helicopter design and for
each wave heigltiperiod combination, and is to be edilished through model testing
using the method defined above.

In theory, a model testfor the rotorcraft designshould be performed in the full range of wave
height period combinations covering all the cells in the scatter table. Cleaalye heightperiod
combinations with zero or very low probabilities of occurrence might be ignored. It might also be
justifiably assumed that the probability of capsize at very high wave heights is unity, and at very
low wave heights zero. However, there would still remaivery large number of intermediate
wave heightperiod combinations that would need to be investigated in model tests, and it is
considered that such a test prograne would be too lengthy and costly to be practicable.

The objective here itherefore to establish a justifiable method of estimating the overfale-
minute capsize probability using model test results for a siaglee condition. That is a single
combination of Hand T,.

Such a method can never be rigorously linkéth the safety objective, but it is proposed thit
may be regarded as a conservative approximation.

Testmethodology
The proposed test methodology is as follows:

Therotorcraft designer selectsraH.L for ditching certification of his helicopter. Modekts are
performed in the sea conditionH TL (where L is the zererossing period most likely to
accompany HL) with the selected spectrum shape using the method specified above, and the
five-minute probability of capsizP;) establishedn this seacondition.

The way in which Pvaries for other values of&nd T, is not knownbecauseit is not proposed
to perform model tests in all the other possible combinations. Furthermdteere is no
theoretical method to translate a probability of capsfeem one sea condition to another.

However,it is known that the probability of capsize is related to exposure to breaking waves of
sufficient height, and that this is in turn linkedth wave steepness. Hence:

(1) the probability of capsize is likely to be higher for wave heights just less thalnutiwith
wave periods shorter tham,L; and

(2) the probability of capsize will be lower for the larger population of wave conditions with
wave heights lower thanH and wih wave periods longer thafL

So a reasonable and conservative assumption isdhaaveragethe same Pholds good for all
wave conditions with heights equal to or lower thiagd.
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A further conservative assumption is tHatis unity for all wave heights greater thay_

Using these assumption® compaison of the measured Pin HlL T,L againstthe target
probability of capsiz€P.T) can be performed

In the case of jurisdictions where flyilgnot permittedwhen the wave bightis above K., the
rotorcraft will have passed the ditching certification criterions provided RatP.T.

In the case of jurisdictions where flying over waves greater thandHpermitted, theotorcraft
will have passed the ditching certification criterions provided tiadP.T ¢ P., where R is the
probability of exceedance ofH Clearlyin this caseit can be seen that it would not be
permissible for therotorcraft designer to select a H whichhas a probability of exceedance
greater than ET.

Hs (m) >=Hs (i) < TOTALS
125 13 0.00000 000000 0.0000
1 125 (.0000
15 1 (.00000 0,00000 0,000
" ns £.00000° 0.00000 000001 (.0000
105 1 000000 0,00002 0.00001, 0.00001 000000 0.0000
10 105 0.00000 0.00003 000002 0.00001 0.0001
95 10 (00000 000003 000004 0.00003 0.00000 0.0001
9 95 (.00001 000013 0.00007 0.00002 000000 0.0002
85 9 0.00000° 0.00010. 000024 0.00006 0.00001 0.0004
8 85 0.00000 0.00003 000030 0.00028 000005 0.00001 0.0007
15 B 0.00002 0.00015 000064 0.00013 000004  0.00000 0.0010
7 15 (,00000° 000009 0.00061 0.00081 0.00016 0.00002 000000 0.0017)
b5 i 0.00000 000003 0.00046 000164 000052 0.00010 000001 0.00000, 000000 0.00000 0.00000] 00028
6 65 0.00001 000021 0.00199 0.00187 000033 0.00006 000001 0.00001 000000 0.00000 0.0045
55 [ 0.00000 000007 000145 0.00447 000116 0.00023 000006 0.00003 0.00000 0.00000 0.00000° 0.00000| 0.0075
§ 55 (00000 000004 0.00083 000632 0.00373 0.00073 000019 (.00008 000004 0.00001 000001 0.00001 0.00000] 00120
45 § (.00001 000047 0.00624 00090 0.00214 0.00057 000025 000012 000005 0.00003 000002 0.00001 0.019%
LI (.00000° 000019 000490 001618 000605 0.00152 000064 0.00031) 000016 0.00007 0.00007 000004 0.00001 000000 0.0301
35 i 0.00000 000005 000350 002208 001267 000379 000160 0.00081 0.00047 0.00022 0.00015 000009 0.00003 000001 0.00000 0.0457)
335 000002 000221 00245 002324 000831 000348 000203 0.00118 000075 0.00034 0.00017 000007 (.00002 000000 0.00000 0.0683
25 3 0.00000 000146 0.02986 003679 001483 000705 0.003% 000268 000171 0.00101, 000036 0.00009 0.00002 0.00000 0.00000 0.099%
225 0.00000 000112 003519 005068 002272 001123 000754 000526 000323 0.00175 000070 000015 (0.00004  0.00001 (0.00000 0.13%
15 [ 0.00000 000178 0.04564 005383 002953 001691 0011% 0.00869 000491 0.00222 0.00082 000022 0.00006 000002 0.00000 01826
1 15 (.00000 000481 005424 006075 003455 002317 001709 001047 000471 0.00184 000058 0.00019 0.00006 0.00001 0.00000° 000000 0212
05 1 000007 0.00741 003757 003%2 002823 002033 001233 000540 000181 0.00085 0.00016 0.00003 000001 000000 01534
0 05 000002 000100 000446 000513 0.00427 0001% 0.00050 000012 000003 0.00001 000000 00175

Tzfs)>= 15 2 I 1 L ) 85 b 65 T 15 8 85 9 95 10 105 i 115 1.0000
Tafs)< A 25 3 35 445 §oo55 b 65 715 8 85 9 95 10 105 115 12

Figurel1 Exampleof al-yearwave scatter table
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4, Create a new AM7.805(c) as follows:

AMC27.805(c)
Flight crew emergency exits
This AMC supplements FAA 2C805.

(@ Explanation

To facilitate a rapid escape, flight crew emergency exits should be designed for use following a
ditching or water impact, with the rotorcraft in both the upright position and in any foreseeable
floating attitude. The flight crew emergency exishould not be obstructedluring their
operation by water or floats to the extent that rapid escape would not be possible or that
damage to the flotation system may occur. Thi®uld be shown for any rotorcraft floating
attitude, upright and capsized, dnwith the emergency flotation system intact and with any
single compartment failed. In the capsized rotorcraft floating attituitie flight crew emergency

exits should be usable with the cabin flooded.

(b) Procedures

(1) It shouldbe shown by test, demonstration or analysis that flight crew emergency exits are
free from interference from water and from stowed and deployed emergency flotation
devices, with the rotorcraft in any foreseeable floating attitude.

(2) Flight crew should é able to reach the operating device for their emergency exit, whilst
seated, with restraints fastened, and with the rotorcraft in any attitude.

(3) Likely damage sustained during a ditching should be considered (e.g. loss of the tall
boom).

(4) It is accetable that the emergency exit threshold is below the waterline but in such a
case it should be demonstrated that there is no obstructiontb® use of the exit and that
no excessive force is required.

(5) It is permissible that flight crew may be unaltedirectly enter life raftsfrom the flight
crew emergency exits and may need to take a more indirect route, e.g. by climbing over a
forward flotation unit. In such a case, an assessment of the feasibility of such a procedure
should be madeHandholds mapeed to be provided on the rotorcratft.

5. Create a new AM27.807(d) as follows:

AMC27.807(d)

Ditching emergency exits for passengers

This AMC supplements FAA 2807 and replaces AZ.807Aand AQ7.807B
(a) Explanation

CS27 AmendmeniXre-evaluateshe needfor and concept oflitchingemergencyexits. Prior to
CS27 AmendmentX, there were no additionaditching provisionsfor rotorcraft certified for
ditching with regard to the number of emergency exits.
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Operational experience has shown that in a ditching with the rotorcraft remaining upright, use of
the passenger doors can be very beneficial in ensuring a rapid and orderly evaardticthe

life raft(s). However, when a rotorcraft capsizes, doors mayingsable and the number and
availability ofditching emergencyexits will be crucial to ensurinthat passengers are able to
escape in a timely manner. Experience has shown that the numbditobing emergencyexits
mandated in the past by desigmovisbnshas been inadequateand a common design solution
has been to use the passenger cabin windowdiingemergencyexits by including a jettison
feature. The use of sudpushoutCvindows is mandated by sonaér operations regulations

CX7.807(d)(1) requires that one pair ditching emergencyexits, i.e. one on each side of the
rotorcraft, be provided for each unit, or pamf a unit, of four passengerseast, and that
passenger seats be located relative togbexits in a way to best &itate escape. The objective

is that no passengeésin a worse position than the second person to egress through an exit. The
size of eachditching emergency exit should at least meet the dimensiongkovisions of
CX7.807(b)(1), i.e. provide an unobstted opening that will admiof a 0.48m x0.66m
(19in. x26in.) ellipse.

Thisprovisionis based on the need to facilitate egress in the case of capsize occurring soon after
the rotorcraft has alighted on the water or in the event of a survivableswepact in which the

cabin will likely be immediately flooded. The time available for evacuation is very short in such
situations, and thereforeCS27 AmendmentX has increasel the safety level by mandating
additional exits, in the form afitchingemergencyexits, to both shorten available escape routes
and to ensure that no occupant should need to wait for more than one other person to escape
before being able to make their own escape. The provisiondifching emergencyexit in each

side of the fiselage for each unit (or part of a unit) fifur passenger seats will make this
possible provided that seats are positioned relative to the exits in a favourable manner.

Critical evacuation factors are the distance to an emergency exit and how direcbaialis the
exit route is, taking into account likely passenger disorientation.

(b) Procedures
(1) The number and size dftchingemergencyexits should be as specifiedove

(2) Care should be taken regarding oversize exits to avoid potential blodkanged than one
passenger attemwto use the exit simultaneously.

(3) A higher seato-exit ratio may be accepted if the exit size is large enough to allow the
simultaneous escape of more than one passenger. For example, a pair of exits may be
approved fa eight passengers if the size of each exit provides an unobstructed area that
encompasses twellipsesof 0.48m x0.66m (19in. x 26in.) side by side.

(4) Test, demonstration, compliance inspection, or analysis is required to show freedom from
interference from stowed and deployed emergency flotation devices. In the déhahtn
analysis is insufficient or a given design is questionable, a demonstratiobenmaguired.

Such a demonstration would consist of an accurate,-siaé replica (or true
representation) of the rotorcraft and flotation devices when stowed and after their
deployment.

(5) Consideration should be given to reducing the potential confusiaused by the lack of
standardisation of the location of the operating devices (pull tab, handleditoching
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(6)

(7)

(8)

(9)
(10)

(11)

emergency exits For examplethe operating device should be located next to the
handhold (se€10) below). The occupant then has only to fitiee handhold to locate the
operating device. Eachdjacentoccupant should be able to reach the handhold and
operating device whilst seated, with restraints fastenedth seat energy absorption
features at any design positipand with the rotorcraft in ay attitude.

Ditchingemergencyexits should be demonstrated as operable with the rotorcraft in any
foreseeable attitude, including with the rotorcraft capsized.

The design oflitching emergencyexits should be optimised for use with the rotorcraft
capsized. For example, the handh@ldshould be located close to the bottom of the
window (top if inverted) toassistan occupant in overcoming the buoyanoadsof the
immersion suitor by ensuring tat markings and lighting will help identifiie exi(s)and
readily assist in an escape.

Ditchingemergencyexit opening meanshould be simple and obvious and nogquire
exceptional effort. Designwith any of the following characteristigaorrexhaustive list)
are considered to be notwompliant

(i) the need to use more than one hand to operate the exit itself (use of the handhold
may occupy the other hang)

(i) any part of the opening means, e.g. operating handle or control, being located

remotely from the exit such that itvould beoutside of a p&dlE 2 Yy Q&4 RA NBC

when looking directly at the exit, dhat the personneeds tomove away fronthe
immediate vicinity of the exit in order to reach &nd

(i) an exit not meeting the opening effort limitations set by FAA2A@09
Any operatinchandle or control should be readily grasped and operated by a gloved hand.

Handholds as required by C&7.807(d)(3) should be mounted close to the bottom of
each ditching emergencyexit such that they fall easily to hand for a normally seated
occumnt. In the case of exits between fatwface seating, the provision of two
handholdsis required.

For rotorcraft certified for ditching, disorientation of occupants may result in the normal
emergency exit markings in the cockpit and passenger dabimg ineffective following
rotorcraft capsizing and flooding. As required by2ZZ8®(c) and CR7.807(d) additional
illuminated markings should be providedbngthe periphery of eaclditchingemergency
exit, giving a clear indication of the aperture.

The additional marking alitching emergency exits should be in the form of illuminated
stripes that give a clear indication in all environments (e.g. at night, underwater) of the
location of aditching emergencyexit. The markings should comprise straigharkings
along all four edges

The additional illuminated markings should function automatically, when needed, and
remain visible for at least 10 minutes following rotorcraft floogl The method chosen to
automatically activate the system (e.g. water irwsion switch(es), tilt switch(es) etc.)
should be such as to ensutthat the markings are illuminated immediately, or are already
illuminated when the rotorcraft reaches a point where a capsize is inevitable.
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6.

The location of thelitchingemergencyexit operating device (e.g. handle, or pull tab in the
case of a pusbut window) should be distinctively illuminated. The illumination should
provide sufficient lighting to illuminate the handle or tab itsglforderto assist in its
identification. In the casef pushout windows, the optimum place($yr pushng out(e.qg.

in a corner) should be highlighted.

For ease of recognition underwater, black and yellow markings with at least two bands of
each colour of approximately equal widshould be usedor the ditchingemergencyexit
operating device. The highlightedapg(s) for pushout windows should also incorporate
blackand-yellow-striped markings.

(12) With regard to the location of seats relative to exits, the most obvious layout that

maximises achievement of the objective that no passerigjigr a worse position than the
second person to egress through an exit is a falmeast arrangement with all seain

each row located appropriately and directigxt to the emergency exits. However, this
might not be possible in all rotorcraft designs due to issues such as limited cabin width,
the need to locate seatsuch asto accommodate normal boarding and egse andthe
installation of items other than seats in the cabin. Notwithstanding this, an egress route
necessitating movement such as along an aisle, around a cabin item, or in any way other
than directly towards the nearest emergency exit, to escape tbh®rcraft is not
considered to be compliant with @3.807(d)(1).

Create a new AM€7.1411 as follows:

AMC27.1411

Safety equipmentt General

@

Explanation

CS27 AmendmentX introduced changes related to ditching and associated equipment. In
particular, it definel a standard terminology, restablishel CS27.1411 as a generaértification
specification for all safety equipment, reorganide C7.1415 specifically for ditchin
equipment, and creatg a new C27.1470 on the installation and carriage of emergency locator
transmitters(ELTs)AIl provisions relating to life rafts are now-lozated in C27.1415.

(1)

The safety equipmentshould be accessible and appropriatelyvstn, and it should be
ensure that:

(i) locations for stowage of all required safety equipment have been proyided

(i) safety equipment is readily accessible to both crevembers and passengers, as
appropriate, during any reasonably probable emergesityatior

(i) stowage locations for all required safety equipment will adequately protect such
equipment from inadvertent damage during normal operatipasd

(iv) safety equipment stowage provisions will protect the equipment from damage
during emergency latings when subjected to the inertia loads specified in
C27.561.
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(2) Itis a frequent practice for the rotorcraft manufacturer to provide the substantiation for
only those portions of the ditchingrovisionsrelating to rotorcraft flotation andlitching
emergencyexits. Completion of the ditching certification to include the safety equipment
installation and stowage provisions is then left to the affected oper&toarrange via a
modifier so that those aspects can best be adopted to the selected cabin interior. In such
cases, thekimitation€xsection of therotorcraft flight manual (RMM) should identify the
substantiations yet to berovidedin order to justify the fullcertification with ditching
provisions The modifier performing these final installations is then concerned directly
with the details of thisAMC Any issues arising fromaspects of the basic rotorcraft
flotation and ditching emergencyexits certification that are not compable with the
Y2RAFASNDA LINRPLRAaSR &l FSidée SljdAaLYSy(d LNP
certificate (CT)holder and the madifier prior toéhe certifying authorityQ éertificationwith
ditchingprovisiongsee AMC27.801b)(14) and AMQ@7.141%a)(2)(ii)).

(b) Procedures

(1) A cockpit evaluation should be conducted to demonstrate that all required emergency
equipment to be used by thélight crew will be readily accessible during any probable
emergency situation, including the possibility of ine&S8 St &SI G o6St Ga
evaluation should include, for example, emergency flotation equipment actuation devices,
remote life raft releases, door jettison handles, hapdti fire extinguishers, and protective
breathing equipment.

(2) Stowage provisios for safety equipment shown to be compatible with the vehicle
configuration presented for certification should be provided and identified so that:

() equipment is readily accessible regardlesshefoperational configuration

(i) stowed equipment idree from inadvertent damage from passengers and handling
and

(i) stowed equipment is adequately restrained to withstand the inertia forces specified
in CR7.561(b)(3) without sustaining damage.

(3) Life raft stowage provisions should be sufficientattcommodate rafts for the maximum
number of occupants for which certification for ditching is requedigdhe applicant

(4) Service experience has shown that following deployment, life rafts are susceptible to
damage while in the water adjacent to thetoocraft due to projections on the exterior of
the rotorcraft such as antennas, overboard vents, guttering, etc. Projections likely to cause
damage to a deployed life raft should be avoided by design, or suitably protected to
minimise the likelihood of th& causing damage to a deployed life raft. Relevant
maintenance information should also provide procedures for maintaining such protection
for rotorcraft equipped with life rafts. Furthermore, consideration should be given to the
likely damage that may oac (e.g. disintegration of carbeiibre panels or structure)
during water entry at or slightly above the demonstrated ditching envelope and its
potential hazard to deployed life rafts.

(5) Emergencysignallingequipment required byRegulation (EU) N@65/2012shouldbe free
from hazard in its operation, and operable using gloved hands. Required lisignal
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equipment should be easily accessible to the passengers or crew and located near a
ditchingemergencyexit or included in the survival equipment atfaed to life rafs.

7. Create a new AM€7.1415 as follows:

AMC27.1415
Ditching equipment
(@ Explanation

(1) Ditching equipment is not required for all rotorcraft overwater operations. However, if
such equipment is required bregulation (EU) N@65/2012 the equipment supplied for
compliance withsaidRegulationshouldsatisfythis AMC

(2) Compliance with the provisions of 8801 for rotorcraft ditching requires compliance
with the safety equipment stowag@rovisionsand ditching equipmentprovisions of
C27.1411 and C%7.1415, respectively.

()  Ditching equipmentinstalled to completeditching certification or required by
Regulation (EU) N@65/2012 should be compatible with the basic rotorcraft
configuration presented for ditching adication. It is satisfactory ithe operating
equipment is not incorporated at the time ofhe original rotorcraft type
certification providedthat suitable information is included in th&imitation€Q
section of therotorcraft flight manual (RFM}o identify the extent of ditching
certification not yet completed.

(i)  When the ditching equipment required by 281415 is being installed by a person
other than the applicant who provided the rotorcraft flotation system atiithing
emergencyexits, special careshouldbe taken to avoid degrading the functioning of
those items and to make the ditching equipment compatible with thersed
AMC27.801b)(14) and AMQ7.1411a)(2)).

(b) Procedures

All ditching equipment, including life raftife presenrers, immersion suits, emergency breathing
systems, etc., used to show compliance with the ditchprgvisions or Regulation (EU)
N0965/2012 should be of an approved type for use in all sea conditions covered by the
certification withditchingprovisions

(1) Life rafts

(i) Life rafts are rated during their approvatcording tahe number of people that can
be carried under normal conditions and the number that can be accommodated in
an overload condition. Only the normal rating may be used in relatiorthéo
number of occupants permitted to fly in the rotorcraft.

(i)  Where two life rafts are installed, each should deploy on opposite sides of the
rotorcraft in order to minimise the probability that both will be damaged during
water entry/impact, and to preide the maximum likelihood that at least one raft
will be useable in any wind condition.
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(iii)

(iv)

v)

Successful deployment dife raft installatiors should be demonstratedin all
representative conditioa Testing should be performed, including underwater
deployment, if applicable, to demonstrate that life rafgufficientto accommodate

all rotorcraft occupants, without exceeding the ratedpacityof any life raft,will
deploy reliably with the rotorcraft in angeasonablyforeseeable floating attitude,
including capsized. It should also be substantiated that reliable deployment will not
be compromised by inertia effects from the rolling/pitching/heaving of the
rotorcraft in the sea conditions chosen for demonstration of gliancewith the
flotation/trim provisions of C7.801(e),or by intermittent submerging of the
stowed raft location (if applicable) and the effects of wind. This substantiation
should also consider alteasonably foreseeable rotorcraft floating attitudes
including capsizedReasonably foreseeable floating attitudase considered to be

as a minimum, uprightwith and without loss of the criticaémergency flotation
system EF$compartment, and capsized, also with and without loss of the critical
EFS ampartment. Consideration should also bérentowards maximising, where
practicable, the likelihood of life raft deployment for other cases of EFS damage.

Rotorcraft fuselage attachments for the life raft retaining lisbsuldbe provided.

(A) Each life raft must be equipped with two retaining lines to be used for
securing the life raft to the rotorcraft. The short retaining line should be of
such a lengthas to hold the raft at a point next to an upright floating
rotorcraft such that the occupds can enter the life raft directly without
entering the water. If the design of the rotorcraft is such that the flight crew
cannot enter the passenger cabiih is acceptable that they would need to
take a more indirect route when boarding the life raffiter life raft boarding
is completed, the short retaining line may be cut and the life raft then remain
attached to the rotorcraft byneans othe long retaining line.

(B) Attachments on the rotorcraft for the retaining lines should not be
susceptible todamage when the rotorcraft is subjected to the maximum
water entry loads established by €56563.

(© Attachments on the rotorcraft for the retaining lines should be structurally
adequate to restrain a fully loaddife raft.

(D) Life rafts should be adiched to the rotorcraft by the required retaining lines
after deployment without further action from the crew or passengers.

(B It should be verified that the length of the long retaining line will not result in
the life raft taking up a position whiatould create a potential puncture risk
or hazard to the occupants, such as directly under the tail boom, tail rotor or
main rotor disc.

Life raft activation
The following should be provided for each life raft

(A) primary actuation an independent manal activation control, readily
accessiblgo each pilot on the flight deck whilst seated. Alternatively, life
rafts may be deployed automatically followingter entry. In this casgt will
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need to be shown that inadvertent deployment in flight will fygpropriately
unlikely or would not cause a hazard to the rotorcratft;

(B) secondary actuationan independent manual activation control accessible
from the passenger cahirf the device is located within the cabin, it should
be protected from inadvertenbperation;and

(© tertiary actuation an independent manual activation control accessible to a
person in the watewith the rotorcraftin all foreseeable floating attitudes,
including capsized.

Placards should be installed, of appropriate size, numberlacation, to highlight
the location of each of the above life raft activation controls. ihsonably
foreseeable rotorcraft floating attitudes should be considered.

(2) Life preservers. No provision for stowage of life preservers is necessayglfation (EU)
No965/2012mandatesthe need for constantvearlife preservers.

8. Create a new AM€7.1470 as follows:

AMC27.1470
Emergency locator transmitter€ELTS)
(a) Explanation

The purpose of this AMC is to provide specific guidance for compliatitte CS27.1301,
CX7.1309, C87.1470, CR7.1529 and C%7.1581 regardinggmergencylocator transmitters
(ELT) and their installation.

An ELT is considered a passive and dormant device whose status is unknown until it is required
to perform its intendedfunction. As such, its performance is highly dependent on proper
installation and postnstallation testing.

(b) References
Further guidance on this subject can be found in the following references:
(1) ETS&C126 406 MHZEmergency Locator TransmitteELT;)
(2) ETS@C9la Emergency Locator Transmitter (ELT) Equipment
(3) ETSEC126a 406 MHz Emergency Locator Transmitter
(4) FAATSGC126b 406MHz Emergency Locator Transmitter (ELT)

(5) EUROCAE EH2A Minimum Operational Performance Specification For Aircraft
Emergency Locator Transmittg)6MHzand 121.5MHz (Optional 2431Hz));

(6) RTCA D@82 Emergency Locator Transmitter (ELT) Equipment Installation and
Performanceand

(7) RTCADQO4A  Minimum Operational Performance Standar@OPS)for 406 MHz
Emergency Locator Transmitters (BLT

(o) Definitions
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(1) ELT (AF): El(@utomatic fixed) is intended to be permanently attached to the rotorcraft
before and after a crashs automatically activated by the shock of the craahd is
designed to aideard and rescue§ARteams in locating a crash site.

(2) ELT (AP)ELT(automatic portable) is intended to be rigidly attached to the rotorcraft
before a crashand is automatically activated by the shock of the crasit is readily
removable from the rotor@aft after a crash. It functions as an ELT (AF) during the crash
sequence. If the ELT does not employ an integral antenna, the rotorcraft mounted
antenna may be disconnected and an auxiliary antennaw@tbin the ELT case)
connected in its place. The Etdn be tethered to a survivor or a life raft. This type of ELT
is intended toassistSAR teams in locating the crash site or survivor(s).

(3) ELT (S): El@8urvival) slould survive the crash forces, be capable of transmitting a signal,
and have an aural or visual indicatiar both)that power is on. Activation of an ELT (S)
usuallyoccursby manual means but automatic activation (eagtivationby water) may
alsoapply.

(4) ELT (S) Class(buoyant)ithis type of ELT is intended to be removed from the rotorcraft,
deployed and activated by survivors of a crash. It can be tethered to a life raft or a
survivor. The equipmenshouldbe buoyant and ishouldbe designed to opeate when
floating in fresh or salt water, anshouldbe selfrighting to establish the antenna in its
nominal position in calm conditions.

(5) ELT (S) ClaBs(nonrbuoyant):this type of EL$houldbe integral to a buoyant device in the
rotorcraft, deployed and activated by the survivors of a crash.

(6) ELT (AD) or automatically deployable emergency locator transnREREL this type of
automatically deployable ELT is intended to be rigidtgched to the rotorcraft before a
crash and automatically deployed after the crash sensor detersihat a crash has
occurredor after activation by hydrostatic sensorhis type of ELT sbld float in water
and is intended to aid SAR teams in locathgcrash site.

(7) Crash acceleration sensor (CAS) device which detects an acceleration and initiates the
transmission of emergency signals when such acceleration exceeds a predefined threshold
(Gth). It is also designated as g switch.

(d) Procedures
(1) Installation aspects of ELTs
The equipment should be installed in accordance with the guidance provided in this AMC.
() Installation ofthe ELTtransmitter unit and crash acceleration sensors

The location of the ELT should be chosen to minimise the piatdor inadvertent
activation or damage by impact, fire, or contact with passendsrggageor cargo.

The ELT transmitter unit should ideally be mounted to primary rotorcraft-load
carrying structures such as trusses, bulkheads, longerons, spars obdiams (not
rotorcraft skin). Alternatively, the structure should meet the requirements of the
test specified in 6.1.8 of EGRA.
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(ii)

The structureon which an ELT is mounted should not be likely to separatase of

a crash, such asratorcraft tail boom.However, his does not apply to ELSJ,(which
shouldbe installed orstowed in a location that is conspicuously marked and readily
accessible, or should be integral to a buoyant device such as a life raft, depending
on whether it is Clasa or B.

The crashacceleration sensor installation can be a source of nuisance triggers, non
activation or missed deployment due to improper installation.

Nuisance triggers can occwhen the crash acceleration sensor does not work as
expected or is installed in a way thétis exposed to shocks or vibration levels
outside those assumed during equipment qualificatioraking it susceptible to
inadvertentactivation It can also be activated as a result of improper handling and
installation practices.

Non-activation can oaer when operational ELTs are installed in such a way that
prevents the crash sensor from sensing actual crash forces.

Particular attention should be paid to thmstallation orientation of the crash
acceleration sensorlf the equipment contains a crasterssor, that part of the
equipment containing the crash sensor should be clearly marked by the ELT
manufacturer to indicate the correct installation orientation(s), if appropriate, for
crash sensing.

Installation design should follow the instructions coned in the installation
manual provided by the equipment manufacturer.the absence ofaninstallation
manual, in generalin the case of a helicopter installation, if the equipment has
been designed to be installed on fixadng aircraft, the equipment manufacturer
has historically recommended the installation b® oriented with an angle of
45degrees with respect to the maiongitudinal axis. This may help the sensor to
detect forces in directions other than the main longitudinal axis since during a
helicopter crash, the direction of the impact may easily differentiate from the main
aircraft axis. Nevertheless, it should beted that this is not the unique solution for
helicopters. There are products currently available on the market that are designed
specifically for helicopters or designed to sense forces in several axes.

Use of hook and loogtylefasteners

In severh recent aircraft accidentsELTs mounted with hook and loop style
fasteners, commonly referred to a&elcrdQ have detached from their aircraft
mounting as a result of the crash forces experiencétie separation of the ELT
from its mountcould cause the antenna connection b@ seveed, rendering the
ELT ineffective.

Inconsistent installation and reinstallation practices can lead to the hook and loop
style fastener not having the necessary tension to perform its intended function.
Furthernore, the retention capability of the hook and loop style fastener may
degrade over timgdue to wear and environmental factors such as vibration,
temperature, or contamination.The safety concern about these attachments
AYONBIFaSa ¢KSy (K& ®str@tors fol donfinizéd: abviodkmEss
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(ICA) do not contain specific instructions for regularly inspecting the hook and loop
style fasteners, or a replacement interval (e.g. Velcro life limit). This concern
applies, regardless of how the hook and lostyle fastener is installed in the
aircratft.

(i) ELT antenna installation

The most recurrent issutbund during accident investigatiorsoncerning ELTis
the detachment of the antenna (coaxial cablejusing the transmission of the ELT
unit to be compétely inefficient

Chapter6 of ED62A addresseghe external antenna installation and provides
guidance, in particulagn:

(A) antenna location

(B) antennato-ELTtransmission unitelative position
(C) coaxialcable characteristicand

(D) coaxialcable installation

Any ELT antenna should be located away from other antennas to avoid disruption of
antenna radiation patterndn any case, during installation of the antenitashould

be ensured that the antenna has a free line of sight to the orpiOSPASARSAT
satellites at most times when the aircraftitsthe normal flight attitude.

Ideally, for the 121.8MHzELT antenna, a separation of Zagtres fromantennas
receivingvery high frequency (VBiIEommunications and navigation is sufficient to
minimise unwanted interference. The 488Hz ELT antenna should be positioned at
least 0.8metres from antennasreceivingVHF communications and navigation to
minimise interference.

External antennas which haween shown to be compatible with a particular ELT

will either be part of the ETSO/T@PprovedELT or will be identified in the ELT
YIydzF I OGdZNBENDR&a AyaidlttlraAaz2y AyadNUHzOGA:;
antennas are outlined in FAA AG.132B.

The antenna should be mounted as close to the respective ELT as practicable.
Provision should be taken to protect coaxial cables from disjunction or from being
cut. Therefore installation of the external antenna close to the ELT unit is
recommended. Coaxialables conecting the antenna to the ELThiti should not
crossrotorcraft production breaks.

In the case of external antenna installatioBP62A recommendshat its mounting
surface should be able to withstand a static load equal to-tii@s thel y i Sy y I Q
weight applied at the antenna mounting base along the longitudinal axis of the
rotorcraft. This strength can be demonstrated by either test or conservative
analysis.

If the antenna is installed within a fin cap, the fin cap shouldnaele of a maerial
that is RRransparent and will not unduly attenuate the radiated transmission or
adversely affect the antenna radiation patteshape
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In the case of internal antenna locatiothe antennashould be installed as close to

the ELT unit apracticable, insulated from metal window casings and restrained
from movement within the cabin area. The antenna should be located such that its
vertical extension is exposed tm &Ftransparent window. Theé y (i S yorgxintinya

to the vertical sides of th&vindow and to the window pane and casiag well as

the minimum acceptable window dimensions should be in accordance with the
SldA LIYSY G YI ydzZfFl OGdzNBNRa AyadNHOUGA2Yyad

The voltage standing wave ratio (VSWR) of the installed external antenna should be
checked- & Fff G2NJAy3 FNBI|jdzSyoOarSa | O02NRA )
recommendations.

Coaxial cables between the antenna and the @iiffshould have vibratiomproof RF
connectors on each end. When the coaxial cable is installed and the connectors
mated, each end should have some slack in the cable, and the cable should be
secured to rotorcraft structures for support and protection.

In order to withstand exposure tfire or flame, the use of fireesistant coaxial
cable or the application of fireesistant material around the coaxial cable is
recommended.

(2) Deployment aspects of ELTs

Unlike the general recommendations on ELT installation found 622D this standard
does not provide detailed or extensive guidance for the particular case ofTAD¥RELTs
have particularities of the design and installation that need to be addressed independently
of the general recommendations.

The location of the ADELT and its manner of installation should minimise the risk of injury
to persons or damage to thetorcraft in the event of inadvertent activatiohe means

to manually deploy the ADELT should be located in the cockpit in such a way, and should
be guarded sgthat inadvertent manual activation of the ADELT is minimised.

Automatic deployable ELTsalid be located so as to mininésdamage to theotorcraft
structure and surfaces during deployment. The ELT deployment trajectory should be
demonstrated to be clear of interference from the airframe or other part ofrihtercratft,

or with the rotor in the ase of helicopters. The installation should also not compromise
the operation of emergency exits or of any other safety features.

In some helicopters, where an ADELT is installed aft of the transport joint in the tail boom,
any disruption of the tail rotodrive shaft has the potential to disrupt or disconnect the
ADELT wiring. From accident investigations, it can be seen that if tail boom becomes
detached, an ADELT that is installed there, aft of the transpant,jwill also become
detachedbefore signa from sensors triggering its deployment can be received.

Therefore, it is recommended to install the ADELT forward of the transport joint of the tail
boom.

The hydrostatic sensor used for automatic deployment should be installed in a location
shown to beimmersed in water within a short time following a ditching or water impact,
but not subject to water exposure in the expected rotorcraft operatioffsisassessment
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should include the most probablerotorcraft attitude when crashedi.e. its capability to
keep an upright position after ditching or a crasimto water.

It should also be shown théale risk of unsuccessf@llDELT deploymentiue to motorcraft
floating attitude, including capsized, has been minimised

The installation supporting the deploymefgature should be demonstrated to be robust

to immersion. Assuming a crash over water or a ditching, water may immerse not only the
beacon and the hydrostatic sensor which is designed for this, but also any electronic
component, wires and the source of pemused for the deployment.

(3) Additional considerations
()  Human factorgHF)

The ELT controls should be designed and installed so that they are not activated
unintentionally. These considerations should address the control panel locations,
which shouldbe clearfrom normal flight crew movements when getting into and
out of the cockpit and when operating the rotorcrafind the control itselfAs
already indicated in 3.1,2he means for manually activating the ELT should be
guarded in order to avoidnintentional activation.

The Aircraft Flight ManugdRFM)should document the operation of the ELT, and in
particular, any feature specific to the installed model.

(i) Batteries

The ELT operates using its own power source. The ELT manufacturer indicates the
useful life and expiration datef the batteries by means of dedicated label. The
installation of the ELT should be such that the label indicating the battery expiration
date is clearly visible without equipment removal. This would facilitate replacement
of the battery and maintenance activities.

(4) Maintenance and inspection aspects

ThisChapterprovides guidance for the applicant to produce ICA related to Elt&nsys
The guidance is based on Chaptesf EB62A.

()  The ICA should explicitly mention that:

(A) The selitest function should be performed according tioe Y' I y dzF I O (i dzN.
recommendation but no less than once eveédynonths. Regulation at the
place of operation should be considered when performing -t&sifs, as
national aviation authoritiesNAA3 may have established specific proceds
to perform selftests.

(B) As a minimum, periodic inspection should occur at every battery replacement
unless required more frequently by airworthiness authorities or the
manufacturer.

(i)  Inspection should include:

(A) removal of all interconnections to the ELT antepaiad ingection of cables
and terminals;
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(B removal of the ELT uniand inspection of the mounting;
(C) access to batteryo check that there is no corrosion;

(D) check of the msh sasor (Gswitch) isrecommended (@fer to Chapter7.6 of
ED-62At Periodicinspection for further guidance); and

(B  measurement of transmission frequencies and power output.
Rotorcraftflight manual sipplement(RFMS)

Therotorcraft flight manual (RFM3$hould contain all pertinent information related to the
operation of the ELT, including the use of tiekenote control panel in the cockpit. If there
are any limitations on its use, these should be declared indifeitations(section of the
RFM oiRFMS

It should also contain detailed insittions for preflight and pofitght checks. As a
preflight check, the ELT remote contstiould be checketb ensurethat it is in the armed
position. Postflightthe ELTshould be checked to ensure thétdoes not transmit by
means of activation of the indicator on the remote control or monitoring 124k (or
both).

RFMs, orsupplemental type certificateST¢ supplements to RMs, should also contain
information on the location and deactivation of ELTs. Indeedjdentinvestigations have
shown thatfollowing aircraft ground impact, the remote control switch on the instrument
panel may become inoperative, and extensive fuselage disruption may render the
localisation of, and the access to, the ELT unit diffié&idta consequence, the absence

of information available to the accident investigators and first responders, this has led to
situations where the ELT transmitted for a long time before being shut down, thus
blocking theSARchannel for an extended timeepiod. It istherefore recommended that

the R=M or its supplementRFMSgontain information explaining how to disarm or shut
down the ELT after an accident, including when the remote control switch is inoperative.

Create a new AM7.1555 as follows:

AMC27.1555
Control markings
This AMC supplements FAA 2C1555.

Explanation

Cs27 AmendmentXintroduced the need to mark emergency controls for use following a ditching or
water impactwith black and yellow stripesnstead of red to enhanceconspicuity when viewed
underwater.

@)

(b)

*
*
*
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Any emergency control that may be required to be operated underwater (e.g. emergency
flotation system deployment switch, life raft deployment switch or handleuldbe coloured
with black and yellow stripes.

Black and yellow markings should consist of at least two bands of each colour of approximately
equal width.
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10. Create a new AM7.1561 as follows:

AMC27.1561
Safety equipment
(@ Explanation

ThisAMCrequires that each safety equipment control that can be operated by a crew member
or passengers plainly marked to identify its function and method of operation. (Nttat the
marking of safety equipment controls located within the cockpit amended for use by the

flight crew are addressed in @8.1555). In addition, a location marking for each item of stowed
safety equipmenshouldbe provided that identifies the contents and how to remove them. All
safety equipment, including ditching and survieguipment,shouldbe clearly identifiable and
provided withoperating instructionsMarkings and placardshouldbe conspicuous and durable
asper C7.1541. Both passengers and crew should be able to identify easily and then use the
safety equipment.

(b) Procedures

(1) Release devices such as levers or latch handles for life rafts and other safety equipment
should be plainly marketb identify their function and method of operatiomhe method
of operation should bealso marked. Stencils, permanent decalglacards, or other
permanent labels or instructions may be used.

(2) Lockers, compartments, or pouches used to contain safety equipment such as life vests,
etc. should be marked to identify the equipment therein and to also identify, if not
obvious, themethod or means of accessing or releasing the equipment.

(3) Safety equipment should be labelled and provided with instructions for use or operation.

(4) Locating signs for safety equipment should be legible in daylight from the furthest seated
point in the cabin or recogsable from a distance equal to the width of the cabin. Letters,
2.5cm (1in) high, should be acceptable to satisfy the recommendation. Operating
instructions should be legible from a distance af6cm (30in). These are
recommendations &ased orthe exit provisionsof C7.811(b) and (e)(1).

(5) As prescribedeach life raft and its installed equipment should be provided with operating
instructions that are permanently marked in bold letters and readatiléow levels of
illumination.

(6) Easily recogsed or identified and easily accessible safety equipment located in view of
the occupants may not require locating signs, stencils or decals. However, operating
instructions are required. A passenger compartment fire extinguisher thatigw of the
passengers is an example.
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11. Create a new AME7 MG10 as follows:

AMC27 MG10
Advisory material for substantiation of an emergency flotation systg@FSalone

Regulation (EU) N@65/2012may allow for theinstallation of only emergency flotation equipment,
rather than certification for full ditching provisions. However, thgrovisionsfor certification of the
emergency flotation equipment in such a case remain the santbase for full ditchingcertification,
i.e. compliancavith the ditchingprovisionsof C7.563 and C37.801(b) to (hyhould be shown

3.2.3. Draft amendment to C&291 Bookl

SUBPARTt STRENGTREQUREMEIST

1. Amend C29.563 as follows:

CS29.563 Structural ditching provisions

If certificationwith ditching provisions is requestdaly the applicant structural strength for ditching

must meet thereguiremenprovisiors of thisparagraphCSand CS 29.80H).

(a) Forward-speed landing condition¥he rotorcraft must initially contact the mostitical wave for

reasonably probable water conditions at forward velocities from zero up to 56 km/h (30 knots)

in likely pitch, roll, and yaw attitudes. The rotorcraft limit vertiedgscent velocity may not be

less than 1.5 metres per second (5 ft/s)ateve to the mean water surface. Rotor lift may be

used to act through the centre of gravitiuring water entrythroughout-the-tanding-impactThis

lift may not exceed twehirds of the deS|gn maximum wmgh&—meaemum—temard—velee@—of
3 1S velocity

(b) Auxiliary or emergency float conditions

(1) Floats fixed or deployed before initial water contdaot.addtion to the landing loads in
subparagraph(a), each auxiliary or emergency floa@nder its support and attaching

structurein-the-airframe-orfuselaganust be designed for the load developed by a fully
immersed float unless it can be shown that full immersion is unlikely. If full immersion is

unllkely, the hlghest likely float buoyancy Ioad must be appl@ue—mghest—hkely
oring
wametrical

mmersion-of-each-floatlf the floats are deployed in flight, appropriate air loads derived

from the flight limitations with the floats deployed shall be used in substantiation of the
floats and their attachment to the rotorcraft. For this purpose, the design airspeed for
limit load is the float deployed airspeed operating limit multiplied by 1.11.

(2) Floatsdeployed after initial water contacEach float must be designed for full or partial
immersion prescribed in suparagraph (b)(1). In addition, each float must be designed for
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combined vertical and drag loads using a relative limit speed of 37 km/h @)k
between the rotorcraft and the water. The vertical load may not be less than the highest
likely buoyancy load determined under paragraph (b)(1).

SUBPARD Tt DESIGN AND CONSTRUCTION

2. Amend C29.783(h) as follows:

CS29.783 Doors
X)

3. Amend C29.801 as follows:

CS29.801 Ditching

(a) If certification with ditching provisions is requestegl the applicant the rotorcraft must meet
the reguiremeniprovisiors of thisparagraphCSand CX29.563, C29.803(c), C39.805(c),CS
29.807(d),CS29.809(j), C29.811(h), C29.813(d),29.1411anrd-CS29.1415 CS29.1470,an4d
CS29.1555(d)(3pnd C29.1561

(b) Each practicable design measure, compatible with the general characteristics of the rotorcratft,

must be taken to minimise the probability that am-emergency-landing-on-watarditching the

behaviour of the rotorcraft would cause immediate injury to the occupants or would make it
impossible for them to escape.

(c) Emergency flotation systems that are stowed in a deflated condition during normal flight must
(1) be designed to be resigtato damage from the effects of a water impact (i.e. crash);

(2) if operable within a restricted flight envelope, have an automatic means of arming,
disarming and rearming, to enable the system to function, except in flight conditions
which float deplgment may be hazardous to the rotorcrafitherwise the system shall be
armed at all times in flight; and

(3) have a means of automatic deployment following water entry.

(ed) The probable behaviour of the rotorcraitiring and following a ditchingawatertandirgmust
be investigated by scale model tests or by comparison with rotorcraft of similar configuration for
which the ditching characteristidsave already been substantiated by equivalent model tests.
are—knewn Scoops, flaps, projections, andyaother factors likely to affect the hydrodynamic
characteristics of the rotorcraft must be considered.

(ce)
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buoyaney—volume The rotorcraft must be shown to resist peditching capsize in the sea
conditions selected by the applicant. The probability of capsizefireaminute exposurgo the

sea conditios must be demonstrated to be less than or equal to the ¢ngrobability of capsize

of 29% with 95% confidence. Scoops, flaps, projections, and any other installed feature likely to
affect the hydrodynamic characteristics of the rotorcraft must be taken into account. Allowances
must be made for probable struatal damage and leakage.

(ef)y Unless the effects of the collapse of external doors and windows are accounted for in the
investigation of the probable behaviour of the rotorcraft in ditching watertanding (as
prescribed irsubparagraphéed) and @e)), theexternal doors and windows must be designed to
withstand the probable maximum local pressures.

(g) To assist the rescue services in establishing the location and orientatiocaps&zedotorcraft,
the underside of the rotorcrafinustbe marked with aeries of highvisibility chevrons.

(h) The sea conditions and any associated information relating toctréfication with ditching
provisionsobtained must be included in the performance information section of rib@rcraft
flight manual (RFM)

(i)  The rotorcraft design mushcorporateappropriate postcapsize survivabilitieaturesto enable
all passenger cabin occupants safely egress the rotorcraft, taking into account theiman
breath hold capability

() It must be shown that therotorcraft will not sink following functional loss of the largest
complete ditching flotation unit.

4, Amend C29.803 as follows:

C29.803 Emergency evacuation
(-.)
(c) ReservedIf certification with ditching provisions is requestbg the applicart
(1) it mustbe demonstrated that following a ditching in all sea conditions for which ditching

capability is requestedby the applicant passengers are able to evacuate the rotorcraft
and step directly into any of the required life rafts, without first entering theena

(2) any exit used in the demonstration under (1), irrespective of whether it is required by any
of the provisions of C.807, must meet all theprovisions of CS9.807(d)(2),
Cs29.809(c), C29.811(a), (c), (d), (e) and 2%812(b) and

(3) al nonjettisonable doors used in showing complianaéth (1) must have means to
enable them to be secured in the open position and remain secure for emergency egress
in all sea conditions for which ditching capability is requegigthe applicant

)
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5. Amend C29.805 as follows:

CS29.805 Flight crew emergency exits
X)
(c) Ditchingemergencyexits for flight crewlf certification with ditching provisions is requestby

the applicant Esachflight crew emergencyexit mustret-be-ebstructed-by-wateprflotation
devices-after-alitching—This—-musbe shown by test, demonstration, or analysisprovide for

rapid escapavhenthe rotorcraftisin the upright floating position or capsized.

6. Amend C29.807 as follows:

C29.807 Passenger emergency exits
X)

(d) Ditchingemergencyexits for passengerdf certification with ditching provisions is requestied
the applicant ditching emergency exits must be provided in accordance with the following
reguiremenprovisiors and must be proven by test, demonstration, or analysis unless the

emergency exits required tsubparagrapt{b) abovealready meet theseeguiremenprovisiors:

1) Or¥oto hat have a passenaer seating-configuration—e din

orrotorera at-have-apa s ating Ld s of nine
seats—ortessOene ditching emergencyexit abeve-the—waterdinein each side of the
rotorcraft, meeting at least the dimensions of a TyReexit: for each unit (or part of a
unit) of four passenger seats. However, the passenger-se&ixit ratio may bancreased
for exits large enough to permit the simultaneous egress of two passengers side by side.

(32) Flotation devices, whether stowed or deployed, may not interfere with or obstruct the
ditchingemergencyexits.

(X)

7. Amend C29.809 as follows:

C329.809 Emergency exit arrangement

(@) Each emergency exit must consist of a movable dposhkout window, or hatch in the external
walls of the fuselage and must provide an unobstructed opening to the outside.

0 X
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()  If certification with ditching provisions is requesteg the applicantditching emergencyexits
must meet the following:

(1) the design ofditching emergencyexits, including their means of operation, markings,
lighting and accessibilitynust be optimised for use in a flooded and capsized ¢abin

(2) it must be possible to egress the rotorcrafhen capsizedwith any door in theopen and
locked positionand

(3) eachditching emergencyexit must be provided with a suitable handhold, or handholds,
adjacently located inside the cabin to assist in the locatind operationof as well as the
egress through thditchingemergencyexit.

8. Amend C29.811 as follows:

C29.811 Emergency exit marking

(a) Eachpassengeremergency exit, its means of access, and its means of opening must be
conspicuously marked for the guidance of occupants using the exits in daylight or in the dark.
. . o . iahts if

X)
(h) If certification with ditching provisions is requestby the applicantin addition to themarkings

required by (ajpbove:

(1) eachditchingemergencyexit required by C89.805(c) or C89.807(d), its means of access
and its means of opening, must be provided with conspicuous illuminated markings that
illuminate automatically and are designed temain visible with the rotorcraftapsized
and the cabin flooded; and

(2) the operating device for eadditchingemergencyexit (pull tab(s), operating handle, etc.)
must be marked with black and yellow stripes.

9. Amend C29.812 as follows:

CS29.812 Emergency lighting

FortranspertCategoryA rotorcratft, the following apply:

X)

(b) Exterior emergency lighting must be provided at each emergency axitrequired by
C9.807(a) andat each door used in the demonstraticas required by C29.803(c)(1) The
illumination may not be less than 0.5 lux (0.05 foeandle) (measured normal to the direction of
incident light) for minimum width on the ground surface, with landing gear extended, equal to
the width of the emergency exit where an evacuee is likelgnake first contact with the ground

or life raft outside the cabin. The exterior emergency lighting may be provided by either interior
or exterior sources with light intensity measurements made with the emergency exits open.

X)
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10. Add anew C89.813(d) afollows:

C329.813 Emergency exit access
X)
(d) If certification with ditching provisions is requested:

(1) passenger seats must be located in relation to titehing emergencyexits provided in
accordance with C3.807(d)(1) in a way to bedacilitate escape with the rotorcraft
capsized and the cabin flooded; and

(2) the cabin design must provide handholds to assisrosscabin egress.

SUBPARFt EQUIPMENT

11. Amend C29.1411 as follows:

CS29.1411 General

(@) Accessibility Requiredsafety equipment to be used by the crew in an emergemaych-as
adtomaticliferaft-releasesnust be readily accessible.

(b) Stowage provisionsStowage provisions for requireskafety emergencyequipment must be
furnished and must:

(1) Bbe arranged so tat the equipment is directly accessible and its location is obvious; and

(2) Pprotect the safety equipment from inadvertent damage.

(c) Emergency exit descent deviddne stowage provisions for the emergency exit descent device
required by CS 29.809 (f) stube at the exits for which they are intended.

rehed-during

12. Amend C29.1415 as follows:

C329.1415 Ditching equipment

If certification with ditching provisions is requested, the ditchfarEmergency-flotation-and-signalling
equipment required byRegulation (EU) Na65/2012any—applicable—operating—ulenust meet the
reguiremenprovisiors of thisparagraphCS

{b)(a) General. Ditching equipmeiachlife-raftand-each-lifepreserraust be approvedor usein all
sea conditions covered by tleertification withditchingprovisions H-additien:

(b) Life rafts
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(1) Previdenetless-thantworaflBhe number of life rafts installed must be smallerthan
that stipulated inRegulation (EU) N@65/2012 If morethan one life raft is installed, the
life rafts must be of an approximately equal rated capacity and buoyanty
accommodateall the occupants of the rotorcrafiand unless exceskfe rafts of sufficient
capacity are provided, the buoyancy and seating capacity beyond the rated capacity of
eachlife raft (overload rating) must accommodate all occupants of the rotorcraft in the
event of loss of onéfe raft of the largest rated capacity.

(2) Required life raft(s) must be remotely deployable for use in an emergency. Remote
controls capable of deployirthe life raft(s) must be located within easy reach of the flight
crew, occupants of the passenger cabin and survivors in the water. It foeist
demonstrated that liferaft(s) sufficientto accommodate all rotorcraft occupants, without
exceeding the rated capacity of any life rafin be reliably deployed with the rotorcratft in
anyreasonablyforeseeable floating attitude, including capsizedd in the sea conditions
chosen for demonstrating compliance with 25801(e).

£2)3) Each life raft must havetsailinglineand-must-have-a-stabort retainingline designed

to hold thelife raft near the rotorcraff and a long retaining line desied to keep the life
raft attached to the rotorcraftBoth retaining lines must be designedtto break before
submerging the empty raft to which they are attachedease-itif the rotorcraft becomes
totally submergedThe long retaining line must be of sufficient length that a driffife

raft will not be drawn towards any part of the rotorcraft that would pose a danger to the
life raft itself or the personson board

(4) Each life raft must have obviously marked aérg instructions.

(c) Life preservers. IRegulation (EU) N@65/2012allows for life preservers not to be worn at all
times, they must be stowed within easy reach of each occupant while seated in the rotorcratft.

(ed) Survivakquipment Approved survideequipment must be attached to each life raft.

hHife raft.

13. Create a new C3.1470 as follows:

CS29.1470 Emergency locatotransmitter (ELT)
EachELT includingcrash sensors and antenna, required Rggulation (EU) N@65/2012 must
be installedso asto minimisedamage that would prevent its functioning following an accident

or incident

14. Amend C29.1555 as follows:

CS29.1555 Control markings
X)

(d) Foraccessory, auxiliary, and emergency controls:
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(1) Eeach essential visual position indicator, such as those showing rotor pileimaing gear
position, must be marked so that each crew member can determine at any time the
position of the unitto whichiNB f G Sa> I yR

(2) Eeach emergency control must red-and-mustbenarked as tahe method ofoperation
and be red unless it may need to be operated underwater, in which case it must be
marked with yellow and black stripes.

15. Amend C29.1561 as follows:

CX9.1561 Safety equipment

(a) Each safety equipment control to be operated by the cr@wassengeim an emergency-sdeh
as-controlsforautomaticliferaft releasanust be plainly markeébr its identification andasto
its-method of operation.

(b) Each location, such as a locker or compartment that carries any fire extinguishing, signalling, or
other safetylife-savingequipment, must be so marked

(dc) Eachitem of safety equipment carriedife—+aft-must have obviously marked operating
instructions.

(ed) Approved survival equipment must be marked itsridentification and method of operation.

3.2.4. Draft amendment to C&291 Book2

1. Create a new AM@9.563 as follows:

AMC29.563
Structural Ditching Provisions

(@ Explanation. This AMC includes specific structural conditions to be considered to support the
overall ditchingprovisionsof CS9.801. These conditions are to be applied to rotorcraft for
whichcertification withditchingprovisionsis requesteddy the applicant

(1) The forwardspeed landing conditions are specifiedf@ows:

()  The rotorcraft should contact the most critical wawvethe probable sea conditions
for which certification withditching provisionsis requestedby the applicanin the
likely pitch, roll, and yaw attitudes.

(i) Theferward velocity relative tahe wavesurface should be in a range @56 km/h
(30kt) with a verticaldescent rate of not less than 1f/s (5ft/s) relative to the
meanwavesurface. No account need be taken of the wave particle velocity.

(i) A rotor lift of not more than twethirds of the design maximum weight may be used
to act through theN2 & 2 NONJ T (i Q aduih@waieNsBtry2 T I NI QA G &

(2) For floats fixed or deployed before water contact, the auxiliary or emergency float
conditions are spefied in C29.563(b)(1). Loads for a fully immersed float should be
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applied (unless it is shown that full immersion is unlikely). If full immersion is unlikely, the
highest likely buoyancy load should include consideration of a partially immersed float
creating restoring moments tareact the upsetting moments caused by side wind,
unsymmetrical rotorcraft loading, water wave action, rotorcraft inertia, and probable
structural damage and leakage considered unde2€801(e). Maximum roll and pitch
angles established by compliance with C39.801(e) may be used, if significant, to
determine the extent of immersion of each floAthen determining this damage to the
rotorcraft that could be reasonably expected should be accounted for (e.g. loss of the tail
boom resulting in a nosdown attitude in the water).

Floats deployed after water contact are normally considered fully immersed during and
after full inflation. An exception would be when the inflation intervasislong that full
immersion of theinflated floats does not occuke.g. deceleration of the rotorcraft during
water entry and natural buoyancy of the hull prevent full immersion loads on the fully
inflated floats.

Procedures

(1)

(@)

3)

(4)

(5)

(6)

The rotorcraft support structure, structur-float attachments, and floats should be
substantiated for rational limit and ultimate ditching loads.

The most severe sea conditions for whickrtification with ditching provisionds
requestedby the applicantire to be considered. The sea conditions shoulddlected in
accordance with AM9.801(e).

The landing structural design consideration should be based on water entry with a rotor
lift of not more than twethirds of the maximum design weight acting through the
NE G 2 N&&mde & gravily under the following conditions:

(i) forward velocities of §66 km/h (30kt) relative to the meanwvavesurface

(i)  the rotorcraft pitch attitude that would reasonably be expected to occur in service
autorotation, runon landing, or onengineinoperative flight tests, or validated
simulation, as applicable, should be used to confirm the attitude selected

(i)  likely roll and yaw attitudesand

(iv) verticaldescent velocity of 1.Bn/s (5ft/s) or greater relative to the meamvave
surface.

Landing load factors and water load distribution may be determined by water drop tests
or analysis based on tests.

Auxiliary or emergency float loads should be determined by full immersion or by the use
of restoring moments required t@ompensate forupsetting moments caused by side
wind, asymmetrical rotorcraft landing, water wave action, rotorcraft inertia, and probable
structure damage and punctures considered unde@801. Auxiliary or emergency float
loads may be determined by tesbr analysis based on tests.

Floats deployed after water entry are required to be substantiated by tests or analysis for
the specified immersion loads (same as for (5) above and for the specified combined
vertical and drag loads).
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2. Create a new AM9.801(amended AQ9.801)as follows:

AMC29.801
Ditching
(@ Definitions

(1) Ditching an emergency landing on the water, deliberately executed in accordance with
rotorcraft flight manual (RFMprocedures, with the intent of abandoning the rotorcraft as
soon as practical.

(2) Emergency flotation system (EF®)system of floats and any associated parts (gas
cylinders, means of deployment, pipework and electrical connections)shadssigned and
installed on a rotorcrafto provide buoyancy and flotatiostability in a ditchingThe EFS
includes any additional floats which provide a functiony following capsize.

(b) Explanation
(1) Ditching certification iperformedonly if requested by the applicant.

(2) For a rotorcraft to be certified for ditchingn addition to the other applicablerpvisions
of C829, the rotorcraft must specifically meet %801 together with theprovisions
detailed in C29.80%a).

(3) Ditching certification encompasses four primary areas of concern: rotorcraft water entry,
rotorcraft flotation stability, occupant egress, and occupant survivaR€AmendmenX
has developed enhanced standards in all of these areas.

(4) The scope of thalitching provisions is expanded through a charngethe ditching
RSTAYAGAZ2Yd 1§ f LRAISYGAFE FlFAfdz2NBE O2yRAG
by the pilot are now included (e.g. engine, transmission, systems, tail rotor, lightning
strike, etc.). This primarily relates to changes in water entry conditions. While the limiting
conditions for water entnhave beerretained (30kt, 5fps), the alleviation that allows less
than 30kt forward speed to be demonstratedas beenremoved (alsdrom CS29.563),
and Miscellaneous GuidancéMG) 10 has been removed as an alternative means for
substantiation of an emergency flotation system.

(5) Flotation stability is enhanced through the introduction of a new standard based on a
probabilistic approacha capsize. Occupant egress is enhanced throughptst-capsize
survivabilityfeaturesof CS29.801(i)to mitigate the consequences of capsize. Historically,
helicopters have frequently operated over sea conditions more severe than those
assumed in theircertification with ditching provisions where there is a higher risk of
capsize following a ditching. Operational experience has shown that fatalities have
occurred in otherwise survivable water impact events due to the inability of occupants to
escape froma capsized or sinking helicopteithin their breath hold time

(6) Failure of the EFS to operate when required will lead to the rotorcraft rapidly capsizing
and sinking. Operational experience has shown that localised damage or failure of a single
component of an EFS, or the failure of the flight crew to activate or geghie EFS, can
lead to loss of the complete systentherefoe, the design of the EFS needs careful
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consideration automatic arming and deployment have been shown to be praltcand
offer a significant safety benefit.

(7) Ditching certification should bperformedwith the maximum required quantity anthe
type of ditching equipment for the anticipated areas of operation.

(8) The water conditions on whicbertification with ditching provisionsis to be based are
selected by the applicant and should takeoi account the expected water conditions in
the intended areas of operation. The wave climate of the northern North Sea is adopted
as the default wave climate as it represents a conservative condifiba.applicant may
also select alternative/additionadea areas with any associatedrtification then being
limited to those geographical regions. Toertification with ditching provisionsobtained
will be included in the RFM as performance information.

(9) Tests with a scale model of the appropriate ditching configuration should be conducted in
a wave tank to demonstrate satisfactory water entry and flotation stability characteristics.
Appropriate allowanceshould be made for probable structural damage aftehkage.
Previous model tests and other data from rotorcraft of similar configurations that have
already been substantiated based on equivalent test conditions may be used to satisfy the
ditchingprovisions

(10) Cs29 AmendmentX removes a potential souec of confusion and simplifies the tests
necessary for showing compliance with Z88801(d) by removinghe reference to twao
thirds lifts.

(11) C<S29.80Xe) requires that after ditching in sea conditions for whichrtification with
ditching provisionsis requested by the applicantthe flotation time & minutes) and
stability of the rotorcraft will allow the occupants to leave the rotorcraft and enter life
rafts. This should be interpreted to mean that up to and including the wtase sea
conditions forwhich certification with ditching provisionsis requested by the applicant
the probability that the rotorcraft will capsize should betrmgher than the target stated
in the certification specification An acceptable means of demonstrating pdgthing
flotation stability is through model testing using irregular waves. A9801(e) contains a
test specification that has been developed for this purpose.

(12) t N2PGARAY3A | WgSi Ft22ND 02y OSLII o606l GSNI Ay
fusdage sides and allowing the rotorcraft ftmat lower in the water, can be a way of
increasing the stability of a ditched rotorcraft (although this was inconclusive in previous
research and would need to be verified for the individual rotorcraft type flovaight and
loading conditions) or may be desired for other reasons. This is permissible provided that
the mean level of water in the cabin is limited to beltive seat cushion upper surface
height, and that the presence of water will not unduly resttle ability of occupants to
evacuatethe rotorcraft

(13) According to CS29.801(i) the rotorcraft design should incorporate posicapsize
survivabilityfeatures The probability of capsize used in the pdithing stability tests
does not precludecapsize and a probability of 296 has beenretained even when
operating within the sea conditions approved for ditching. In order to provide risk
mitigation if a rotorcraft were to capsizsuitable design provisions arequired to allow
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more time for egess as escape timaill exceed breatthold capabilityof at least some of

the occupantdor typical rotorcraft cabin layouts anid typical sea temperatures. While
this will offer a safety benefit if a rotorcraft were to capsize poisthing, the main ety
benefit comes in survivable water impact events where the rotorcraft will likely capsize
immediately.

(14) It shouldbe shown by analysis or other means that ta¢orcraft will not sink following
functionalloss of the largest complete ditchiriptation unit. Experience has shown that
in water impact eventsthe forces exerted on the emergency flotation unit that first
comes into contact with the water surface, together with structural deformation and
other damage, can render the unit unusabléhe ability of occupants to egress
successfully isignificantlyincreased if the rotorcraft remains on the surface.

(15) The water conditions approved for ditching will be stated in the performance information
section of the RFM and are expected to becoare operational limitationon normal
operations.

(16) Current practices allow wide latitude in the design of cabin interiors emdsequently of
stowage provisions for safety and ditching equipment. Rotorcraft manufacturers may
deliver aircraft with unfiished (green) interiors that are to be completed dynodifier.
These various configurations present problems for certifying the rotorcraft for ditching.

() Segmented certificationis permitted to accommodate this practice. That is, the
rotorcraft manufaturer shows compliance with the flotation time, stability, and
emergency exiprovisionswhile a modifier show compliance with the equipment
and egresgrovisionswith the interior completed. This procedure requires close
cooperation and coordination between the manufacturer, modifier, and the
Agency

(i) The rotorcraft manufacturer may elect to establish a token interior for ditching
certification. This interior may subsequently beodified by a supplemental type
certificate (STC)Compliance with the ditchingrovisionsshould be reviewed after
any interior configuration and limitation changes, where applicable.

(i) The RFM andany RFMsupplements (RFMp deserve special attentio if a
segmented certification procedure is pursued.

(© Procedures
(1) Flotationsystem design
(i)  Structural integrity should be established in accordance witBCS63.

(i) Rotorcraft handling qualities should be verified to comply with the applicable
certification specifications throughout the approved flight envelope with floats
installed. Where floats are normally deflated and deployed in flight, the handling
gualities should be verified for the approved operating envelopes with the floats in:

(A) the deflated and stowed condition;

(B) the fully inflated condition; and
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(iii)

(iv)

(C) the inflight inflation condition for float systems which may be inflated in
flight, rotorcraft controllability should be verified by test or analyséking
into account all pasible emergency flotation system inflation failures

Reliability should be considered in the basic design to assure approximately equal
inflation of the floats to preclude excessive yaw, roll, or pitch in flight or in the
water:

(A) Maintenance procdures should not degrade the flotation system (e.g.
introducing contaminants which could affect normal operation, etc.).

(B) The flotation system design should preclude inadvertent damage due to
normal personnel traffic flow and excessive wear and t€aotection covers
should be evaluated for function and reliability.

(C) Float design should provide a means to minimise the likelihood of damage or
tear propagation between compartments. Single compartment float designs
should be avoided.

(D) Where practiable, design of the flotation system should consider the likely
effects of water impact (i.e. crash) loads. For example:

(@) locate system components away from the major effects of structural
deformation;

(b) use redundant or distributed systems;
(c) use fexible pipes/hosesand

(d) avoid passing pipes/hoses or electrical wires through bulkheads that
could act as &uillotineQvhen the structure is subject to water impact
loads.

The floats should be fabricated fromaterial of high visual conspicuitio assistin
the location of the rotorcraft following a ditching (and possible capsize).

Flotationsysteminflation. Emergency flotation systenfEFSsyvhich are normally stowed
in a deflated condition anare inflated either in flight or after watecontact should be
evaluated as follows:

(i)

(ii)

The inflation system design should, where practicable, minimise the possibility of
foreseeable damage preventing the operation or partial operation of the EFS (e.g.
interruption of the electrical supply or pipewk). This could be achieved through
the use of redundant systems or through distributed systems where each flotation
unit is capable of autonomous operation (i.e. through the provision of individual
inflation gas sources, electrical power sources and fhadiation switches).

The inflation system design should minimise the probabihit the floatsdo not
inflate properly or inflae asymmetrically in the event of a ditching. This may be
accomplished by interconnecting inflation gas sources, for which flexible hoses
should be used to minimise potential damage, or by synchronising the deployment
of autonomous flotation units. Note thahe main concern in the event of a water

TE.RPRO.0003204 © European Aviation Safety Agend|l rights reserved. ISO 900drtified.
Proprietary document. Copies are not controlled. Confirm revistatus through the EASA intranetternet.  Page75of 279



European Aviation Safety Agency NPA 208-01

3. Proposed amendment

*
*

.
* ok

*
*

*

impact is to provideappropriate postcapsize survivabilitieaturesand prevent the
rotorcraft from sinking; asymmetric deployment is a lesser concern.

(i) The emergency flotation system should include a meangerify system integrity
prior to each flight.

(iv) If a manual means of inflation is provided, the float activation switch should be
located on one of the primary flight controls and should be safeguarded against
spontaneous or inadvertent actuation.

(vy The inflation system should be safeguarded against spontaneous or inadvertent
actuation in flight conditions for which float deployment has been demonstrated to
be hazardous. If this requires arming/disarming of the inflation system (e.g. above a
given feight and airspeed), this should be achieved by the use of an automatic
arming/disarming system employing appropriate input parameters. The system
should automatically rearm when flight conditions permit safe deployment.

(vi) The maximum airspeeds for imteonal inflight actuation of the emergency
flotation system and for flight with the floats inflated should be established as
limitations in the RFM unless-flight actuation is prohibited by the RFM.

(vii) Activation of the emergency flotation system amp water entry (irrespective of
whether or not inflation prior to water entry is the intended operation mode)
should result in an inflation time short enough to prevent the rotorcraft from
becoming excessively submerged.

(viii) A means should be providedrfchecking the pressure of the gasrsige cylinders
prior to takeoff. A table of acceptable gas cylinder pressure variation with ambient
temperature and altitude (if applicable) should be provided.

(ixX) A means should be provided to minimise the podisibiof overinflation of the
flotation units under any reasonably probable actuation conditions.

(x) The ability of the floats to inflate without puncture when subjected to actual water
pressures should be substantiatedd@monstrationof afull-scalefloat immersion
in a calm body of water is one acceptable method of substantiation.

(3) Injury preventionduring andfollowing water entry. An assessment of the cabin and
cockpit layout should be undertaken to minimise the potential for injury to occupards
ditching. This may be performed as part of the compliance witl2CHB5. Attention
should be given to the avoidance of injuries due to arm/leg flailing, as these can be a
significant impediment to occupant egress and subsequent survivability. ¢asteps
that could be taken include:

(i) locating potentially hazardous equipment away from occupants;
(i) installing energyabsorbing padding onto interior components
(i)  using frangible materiajaand

(iv) designs that exclude hard or sharp edges.
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(4) Buoyancy. It should be shown by analysis or test that the rotorcraft will not sink with the
largest flotation unit failed. The flooding of internal spaadsthe rotorcraft should be
considered or a conservative assumption made.

(5) Water entry conditbns and procedures. Tests or simulatiqos a combination of both)
should be conducted to establish procedures and techniques to be used for water entry.
These tests/simulations should include determination of the optimum pitch attitude and
forward velocity for ditching in a calm sea as well as entry procedures for the most severe
O2yRAGA2Y (2 06S OSNIAFTFASR® t NPOSRdAz2NBa& T2
AYYSRAFGStE@Q | OGA2Yy o60Sodad 2y S Sy dteride Ay 2
failure), should be established. However, only the procedures for the most critieal all
enginesinoperative condition need be verified by water entry tests.

(6) Water entry tests. Scale model testing to verify water entry procedures and the itiapab
of the rotorcraft to remain upright should be based on water entry under the following
conditions:

(i) for entry into a calm sea:

(A) the optimum pitch, roll and yaw attitudes determined (ic)(5) above, with
consideration for variations that woulceasonably be expected to occur in
service;

(B) ground speeds fron@¢56 km/h (30kt); and
(C) descent rate of 1.5n/s (5ft/s) or greater,
(i)  for entry into the most severe sea condition

(A) the optimum pitch attitude and entry procedure as determined (@x5)
above;

(B) 56km/h (30kt) ground speed;
(C) descent rate of 1.5n/s (5ft/s) or greater;
(D) likely roll and yaw attitudesand

(E) sea conditions may be represented by regular wakiaging a height at least
equal to the significant wave heigliHs), and a period no larger than the
mode of the wave zergorossing periodT,), that isthe wave spectrum chosen
for demonstration of rotorcraft flotation stability after water entrgde(c)7)
below and AM@9.801(e))

(i)  probable damage to the structure due to water entry should be considered during
the water entry evaluations (e.g. failure of windows, doors, skins, panels, tail boom,
etc.), and

(iv) rotor lift does not have to be consided.

(7) Flotation stability tests. An acceptable means of flotation stability testing is contained in
AMC29.801(e). Note that model tests in a wave basin on a number of different rotorcraft
types have indicated that an improvement in seakeeping perfogaaran consistently be
achieved by fitting float scoops.
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(8) One method ofmeeting the postcapsize survivability provisionsf CS29.801() is to
create a postapsizerotorcraft floating attitude which will create andir pocket in the
passenger cabirThis can be achievdry means ofdditional buoyancy

An air pocket will remove the time pressure for escape. Passengers will not need to
immediately escape through a ditching emergency exit. They can utilise the air in the
pocket for continued survivaluring the time needed for all to make their escape.

(i)  The required additionabuoyancy should not be placed in a location vulnerable to
damage or likely to detach (e.g. the tail boom), but located away from the normal
flotation units such as highp onthe side of the fuselage in the form of buoyant
cowlings or redundant flotation unit®r both). Any use oadditionalflotation units
should be considered as part of the emergency flotation system and meet the same
standards of float design. Consideratiavill need to be given to the automatic
activation ofadditionalfloats and the inflation sequence to avoid possible damage
from turning rotor blades or impact debris.

(i)  An alternative means of compliance may be to relocate the existing flotation units
higher up on the sides of the fuselage to form thest floorCzoncept. An air pocket
would then form if the rotorcraft were to fully invert.

(i) The size and shape of thar pocket should be sufficient to accommodate all
passengers. A minimum volume per passenger, in the form of an elliptical column of
70cmx50cm (27in.x19in.) and height of 3@m (11in.) relative to the static
waterline should be established andemonstrated as fitting into the air pocket,
including with the critical float compartment failed. This will accommodate all
passengers up to and including those classified as dxtrad (shoulder widthk
68.6cm). As the rotorcraft will have capsized, tseavill consume a significant
amount of otherwise useable volume and this will need to be taken into
consideration in thenon-stroked position.

(iv) The air pocket should be accessible and immediately available without passengers
needing to cross seat backs. ¥h the cabin is divided by the presence of seat
backs, a sufficient volume of air to accommodate all passengers seated within that
row should be provided. E.g., if there are three seats facing a further three seats,
the minimum betweerow air pocket shold accommodate six passengers (six of
the elliptical columns should fit). If all seats are forw#ading, and there are four
seats in each row, the minimum air pocket should accommodate four passengers
(four of the elliptical columns should fit).

(v) Egressfrom the air pocket will ideally be via exits with a significant portion
remaining above the water line. It should be substantiated that egress is feasible,
for instance, that opening of the exit will remain reasonably easy (e.g. not involve
the need to find the opening handle under an appreciable water depth) and that
seats or other cabin items provide sufficient stepping points, if needed.
Alternatively, if exits with a significant portion above the waterline will not be
available, or the opening handledindles is/are difficult to find, or if other obstacles
to egress exist, it may be acceptable to mitigate this by an RFM limitation entry
requiring all occupants to be provided with and trained in the use of a suitable

TE.RPRO.0003204 © European Aviation Safety Agend|l rights reserved. ISO 900drtified.
Proprietary document. Copies are not controlled. Confirm revistatus through the EASA intranetternet.  Page78of 279

An agency bthe European Union



European Aviation Safety Agency NPA 208-01

3. Proposed amendment

*
*

.
* ok

*
*

*

emergency breathing system (EBS). Wis allow occupants to deploy the EBS
when in the air pocket, and then escape using its benefits. The provision of
sufficient light in the air pocket to enable preparation for egress and actual egress,
including at night, should be ensured.

(vi) Due to the uknown extent of damage, and inability to realistically predict the
amount of it, that may occur in a survivable water impact event, the air pocket
should satisfy the above design considerations in the ditching case, including with a
single float compartmenfailed. Such a design is expected to provide an adequate
air pocket within the cabin in a high proportion of water impact events albeit the
size and location of this air pocket cannot be predicted with any level of confidence.

(9) CS29.801(i) requires &sign provisions to mitigate the fact that the human breath hold
capability provides for sufficienttime for all passengers to escape from a fully flooded
cabin.

Emergency breathing systems (EB$hat are capable of being quickly deployed
underwater do exist. This type of personal protective equipment (PRdy)provide a
limited level of mitigation for the issues reét to human breath hold capabilityout it
shouldnot be considere@lone as bimg sufficient means of complianagith CS29.801(i).

This is due to the following reasans

() sdzOK SljdzZA LIYSyd NBfASA 2y |y AYRA@ARdzZ f
utilise prior training

(i)  the effectiveness of such equipment in the absemdea mandate for practical
trainingis questionable;

(i) individual physiological variations will affect the duration of use of the EBS

(iv) human behaviours in an emergency, including panic and inaction, will affect the
likelihood of successful usage

(v) an individual may be overtaken by the desire to esgapithout usng the EBSand
eventually fail to escapdue to thehumanbreath holdlimitation; and

(vi) conversely, a individualsitting immediately next to an exit may in fact e the
most advatageous positiorfor escapng immediately but may delay the overall
evacuation by deploying their EBS, thus further compromisiagsuccessful escape
of amother individualacting asdescribedn (v) above.

(10) Occupant egress and survival. The abdityhe occupants to deploy life rafts, egress the
rotorcraft, and board the life rafts (directlyin the case of passengers), should be
evaluated. For configurations which are considered to have critical occupant egress
capabilities due to life raft locains or ditching emergency exit locations and float
proximity (or a combination of both)an actual demonstration of egress may be required.
When a demonstration is required, it may be conducted on astidle rotorcraft actually
immersed in a calm body e¥ater or using any other rig or ground test facility shown to
be representative. The demonstration should show that floats do not impede a
satisfactory evacuation. Service experience has shown that it is possible for occupants to
have escaped from the cabbut have not been able to board a life raft and have had
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difficulties finding handholds to stay afloat and together. Handholds or lifelines should be
providedon appropriate parts of the rotorcraft. The normal attitude of the rotorcraft and
the possibility of a capsize should be considered when positioning the handholds or
lifelines.

(11) Rescue. In order to aid rescue services in visually locating a capsized helicopter, the
bottom surface of the fuselage should be painted with at letigee chevrons. The
chevron tips should be on the centli@e of the fuselage and should point to the nose of
the rotorcraft. Their overall width should not be less than half that of the fuselage. The
thickness of the chevrons should be between a quarter and d ttfitheir overall width.

The colour of the chevrons should be chosen to provide a good contrast to the sea (e.g.
red, yellow) and the fuselage bottom surface.

(12) Rotorcraft Flight Manual. The RFM is an important element incdréfication processof
the rotorcraft for ditching. The material related to ditching may be presented in the form
of a supplement or a revision to the basic manual. This material should include:

() A statement in thelMinitationsQsection stating that the rotorcraft is approvedr
ditching.

If the certification withditching provisionsis obtained in a segmented fashion (i.e.

one applicant performing the safety equipment installation and operations portion
and another designing and substantiating thafetyS |j dzA LIY Sy G Q& LIS NJF :
deployment facilities), the RFM limitations should state that the ditching provisions
are not approved until all segments are completed. The outstandiiiching
provisionsfor a complete certification should be identified in t@ WinitationsQ
section.

(i)  Procedures and limitations for flotation device inflation.

(i) A statement in the performance information section of the RFd&ntifying the
demonstrated sea conditions and any other pertinent information. If demonstration
wasperformedusing the default North Sea wave climate (JONSWAP), the maximum
significant wave heighiHs), demonstrated in metresshould be stated. If extended
testing was performed in accordance with AIZ€801(e) to demonstrate that the
target level ofcapsize probability can be reached without operational limitation
this should also be stated. If demonstration wesformedfor other sea conditions,
the maximum significant wave heigfits), demonstrated in metresand the limits
of the geographical @a represented should be stated.

(iv) Recommended rotorcraft water entry attitude, speed, and wave position.
(v) Procedures for use of safety equipment.

(v) Ditching egress and life raft entry procedures.
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AMC29.801(e)
Model test method for postditching flotation stability
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2

Modeltestobjectives

The objective of the model tests described in tegtification specification is to establish
the ditching performance of the rotorcraft in terms of stability. Together with the
certification of the water entry phase, this will enable the overall ditching performance of
the rotorcraft to be established for inclusion the rotorcraft flight manual (RFM) as
required by C39.8010).

The rotorcraft design is to be tested with its flotation system intact, assgingle most
critical flotation compartment damaged (i.e. the singlencture case which has the worst
adverseeffect).

The wave conditions in which the rotorcraft is to be certified for ditching should be
selected according to the desired level of operablse(a)(2) below).

Model testwaveconditions

The rotorcraft is to be tested in a single sea condittmmprising a single combination of
significant wave heigh¢(H;) and zerecrossing periodT,). This approach is necessary in
order to constrain the quantity of testing required within reasonable limits and is
considered to be conservative. Thsstification is detailed in AppendX

The rotorcraft designer/operator is at liberty to certify the rotorcraft to any significant
wave height K This wave height will be noted as performance information in the RFM.

Using reliable wave climate data fan appropriate region of the ocean for the anticipated
flight operations, al,is selected to accompany th. It is proposed that thig, should be
typical of those occurringt Hs as determinedn the wave scatter table for the region. The
mode or media of the T, distribution atHs shouldbe used.

LG Aad O2yAaARSNBR (GKFIG GKS y2NIKSNY b2NIK
the ocean worldwide and should be adopted as the default wave climate for ditching
certification. However, this doesiot preclude an applicant cerjiing a rotorcraft
specifically for a different region. Such certification for a specific region would require the
geographical limits of that ditching certification region to be noted as performance
information in the RFMCertification for the default northern North Sea wave climate
does not require any geographical limits.

Northern North Sea wave climate data were obtained from lthreted KingdomUWK) Met
(Meteorologicah T FA OS T2 NJ I (& LA Ol fe roWKseléciedwasSiom K S
Aberdeen toBlock211/27 in the UK sector of the North Sea. Data tables were derived
from a UK Met Office analysis of §4ars ofthree-hourly wave data generated within an
8-km, resolved wave model hindcast for European watelss @ata represents the default
wave climate.
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Tablel below has beemerived from this data and contains combinations of signifi¢ént
andT,. Tablel also includes the probability of exceedarieg of the Hs.

Table3t Northern North Seawave climate

Spectrumshape: JONSWAPeak enhancement factor=3.3
Significant wave height, | Mean wave period;, | Hs probability ofexceedance P
6m 7.9 1.2%
5.5m 7.6 2%
e 5m 7.3 3%
§ 4.5m 7.0 5%
IS 4m 6.7 8%
g 3.5m 6.3 13%
§ 3m 5.9 20%
= 2.5m 55 29%
2m 5.1 43%
1.25m 4.4 2%

(3) Targetprobability ofcapsize

The frget probabiliy of capsize habeen derived from a risk assessment. The target
probability to be appliedsstated inCS29.801(e).

(4) Intactflotation system

For thecaseof anintact flotation system if the northern North Sedefault wave climate

has been chosen for certification, the rotorcrafiouldbe shown to resist capsize in a sea
condition selected from Table. The probability of capsize in aninute exposure to the
selected sea condition is to be demonstrated to be less than or equal to the value
providedin CS29.801(e) with a confidence of 95 or greater.

(5) Damagedlotation system

For thecase of alamaged flotation compartment (sg&) above) the same sea condition
may be used, but a ld increased probability of capsize is permitted. This is because it
is assumed that flotation system damage will occur in approximately auteof ten
ditchings.Thus the probability of capsize in five-minute exposure to the sea condition
may beless than or equal to 1@imes the probability providedin C29.801(e) with a
confidence of 994 or greater. However, because higlrel capsize mitigation is required
for CS29-certified rotorcraft and C&7-certified rotorcraft for CategorA operation (i.e.
the postcapsizesurvivability provisionsf CS29.801()), 10timesthe probabilityprovided
in C9.801(e) is greater than 100%. It tiserefore, not necessary to perform a model
test to determine the capsize probabilityith a damaged flotation systenHowever, it is
necessary to perform a capsizetorcraft seakeeping test as specified(6) below.

(6) Capsizd rotorcraft seakeepingest
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In accordance with C30.801(), the rotorcraft designshould ensure that the time
pressure for the occupants to escaenegated

One possible design solution is tHigment of additional emergency flotation units
intended to prevent complete inversion of the capsized rotorcraft. Alternatively, the
existing flotation units may be repositioned higher up on the fuselage to ensure the
availability of an air pocket following totalversion.

If any suchsolution is selectedby the applicantmodel testsshould beconducted to

demonstrate that following capsize, the rotorcraft does sbbwa tendency to continue
to roll over in response to larger waves. These tests are to be cordlutthe same wave
condition as for the intact flotation system.

Some designs of additional emergency flotation ungmag a symmetrical layout relative
to the rotorcraft centreline may show a second rotation following the initial capsize
before the find stable floating attitude is achieved. This is considered to be acceptable.

Video evidence of postapsize stability during @ne-hour (fulkscale time) exposure to the
wave condition will be accepted as sufficient evidence that the rotorcraft achiestshke
floating attitude.

(7) Longcrestedwaves
Whilst it is recognised that ocean waves are in general multidirectional ¢shested), the
model tests are to be performed in unidirectional (lecrgsted) waves, this being
regarded as a conservatiapproach to capsize probability.

Procedures

(1) Rotorcraftmodel

(i)  Model construction and scale

The rotorcraft model, including its emergency flotation, is to be constructed to be
geometrically similar to the fuicale rotorcraft design at a scdleat will permit the
required wave conditions to be accurately represented in the model basin. It is
recommended that the model scale should be not smaller than 1/15.

The model construction is to be sufficiently light to permit the model to be ballasted
to achieve the desired weight and rotational inertias specified in the mass
conditions (se€b)(1)(ii) below)."®

Where it is likely that water may flood into the internal spaces following ditching,
for example through doors opew to permit escape, the modedhouldrepresent
these internal spaces and opethdoors and windows as realistically as possible.

It is permissible to omit the main rotor(s) from the model, bu(thgir) mass is to
be represented in the mass and inertia conditiins

> It should be noted that rotorcraft tend to have a high centre of gravity due to the position of the engines and gearbpxobthi
cabin. It therefore follows that most ohe ballast is likely to be required to be installed in these high locations of the model.

16

Rotors touching the waves can promote capsize, but they can also be a stabilising influence depending on the exact cesumstan

Furthermore, rotor blades are oftelost during the ditching due to contact with the sea. It is therefore considered acceptable to
omit them from the model.
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(ii)

(iif)

(iv)

v)

Mass conditions

It is required that the model be tested in the most critical mass conditimit is
unlikely that this most critical condition can be determined reliably prior to testing,
the model is to be capable of being tested in two mass conditions:

(A) maximum massandition; and
(B) minimum mass condition

In the analysis of the&est results it is the worst capsize performance of these mass
conditions that will determinéf the ditchingprovisionhas been met or not

Mass properties

The model is to be ballasted ander to achieve the required scale weight, centre of
gravity, roll and yaw inertia for each of the mass conditions to be tested.

Once ballasted, the mod@lfioating draft and trim in calm water is to be checked
and compared with the design floating atttle. \Where a postapsize air pocket is
part of the design, then this capsized floating attitude is also to be similarly checked
and compared.

The required mass properties and floating draft and trim, and those measured
during model preparation, are to Helly documented and compared in the report.

Model restraint system

A flexible restraint or mooring system is to be provided to restthi® modelin
order for itto remainbeam-on to the wavesn the model basir’

This restraint systerahould meethe following

(A) be dtachedto the model on the centrdine at front and rear othe fuselage
in such a position that roll motion coupling is minimisex attachment at or
near the waterline is preferrecand

(B) be sufficiently flexible that naturdrequencies of the model surging/swaying
on this restraint system are much lower than the lowest wave frequencies in
the spectrum.

Seaanchor

Whether or not the rotorcraft is to be fitted with a sea anchor, such an anchor is not
to be represented in tese model tests®

Testfacility

The model test facility is to have the capability to generate realistic longreeating
sequences of unidirectional (lorgested) irregular wavesas well aghe characteristic

17

The model cannot be permitted to float freely in the basin because in the necessarily long wave test durations, the mtztel wou

otherwise drift down the basin and out of the calibrated wave region. Constraining the model to remairdmetnthe waves and
not float freely is regarded as a conservative approach to the capsize test.

18

A sea anchor deployed from the rotorcraft noseigended to improve stability by keeping the rotorcraft nose into the waves.

However, such devices take a significant time to deploy and become effective, and so, their beneficial effect is to deTigeore
rotorcraft model will be restrained to remalmeamon to the waves.

* *
* *
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wave conditiomat the chosen model scale. The facility is to be deep enough to ensure that
the waves are not influenced by the degire. deepwater waves.

The dimensions of the test facility are to be sufficiently large to avoid any significant
reflection/refractioneffects influencing the behaviour of the rotorcraft model.

The facility is to be fitted with a higiuality waveabsorbing system or beach.

The model basin is to provide full details of the performance of the vwaaker and the
wave absorption system prido testing.

(3) Modeltestsetup
(i) General

The model is to be installed in the wave facility in a location sufficiently distant from
the wave maker, tank walls and beach/absorber such that the wave conditions are
repeatable and not influenced by the bodaries.

The model is to be attached to the model restraint system (b§@)(iv) above.
(i)  Instrumentation and visual records

During wave calibration testshree wave elevation probes are to be installed and
continuously recorded. These probes are lie installed at the intended model
location, a few metres to the side and a few metres ahead of this location.

The wave probe at the model location is to be removed during tests with the
rotorcraft model present.

All tests are to be continuously recorded digital video. It is required that at least
two simultaneous views of the model are to be recorded. One is to be in line with
the model axis (i.e. viewing along the wave crests)d he other is to be a three
quarter view of the model from the umave direction. Video records are to
incorporate a time code to facilitate synchronisation with the wave elevation
recordsin orderto permit the investigation of the circumstances and details of a
particular capsize event.

(i)  Wave conditions and calibration

Prior to the installation of the rotorcraft model in the test facility, the required wave
conditions are to be prealibrated.

Wave elevation probes are to be installed at the model location, alongmide
ahead ofthe intended model location.

The intendel wave condition(sis (are) to be appliedfor a long period (at leasine-
hour fulkscale time). The analysis of these wave calibration runs is to be used to:

(A) confirm that the required wave spectrum has been obtained at the model
location;and

(B) determine the extent to which the wave conditions deteriorate during the
run in order to help establish how long model test runs can be.
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It shouldbe demonstrated that the wave spectra measured at the three locations
are the same.

It shouldbe demonstrated tht the time series of the waves measured at the model
location does not repeat during the run duration. Furthermore should be
demonstrated thatone or morecontinuation runs can be performed using exactly
the same wave spectrum and period, but withfeiient wave time series. This is to
permit a long exposure to the wave conditions to be built up from a number of
separate runs without any unrealistic repetition of the time series.

No wind simulation is to be uséd.
(iv) Required wave run durations

The ptal duration of runs required to demonstrate that the required probability of
capsize has been achieved (or bettered) is dependent on that probatskty, and

on the reliability or confidence of the capsize probability required to be
demonstrated.

With the assumption that eaclive-minute exposure to the wave conditions is
independent, theequations providedn (b)(5) belowcan be used to determine the
duration without capsize required to demonstrate the required performaffd&ee
Appendixl belowfor examples.)

(4) Testexecution andesults
Tests are to start with the model at rest and the wave basin calm.

Following start of the wavenaker, sufficient time is to elapse to permit the slowest
(highestfrequency) wave components to arrive at the mbdeefore data recording
starts.

Wave runs are to continue for the maximum permitted run duration determined in the
wave calibration test. Following time to allow the basin to calm, additional runs are to be
conducted until the necessary total exposure durat{@.s) has been achievesee (b)(5)
below).

If and when a model capsize occutise time of capsize from the run start is to be
recorded, and the run stopped. The model is to be recovededined of any waterand

reset in the basin for a continuation run to be performed. Following time to allow the
basin to calm, this continuation run is to be performed in the same wave spectrum, height
and period.

If the test is to be continued with the same model configuratithe test can restart with
a different wave time series, or continue from the point of capsize in a pseudorandom
time series.

If instead it is decided to modify the model flotation with the intention of demonstrating
that the modified model does not cajze in the wave condition, then the pseudorandom

19

20

Wind generally has a tendency tedirect the rotorcraft nose into the wind/waves, thus reducing the likelihood of capsize.
Therefore, this conservative testing approach does not include a wind simulation.

Each fiveminute exposue might not be independent,ifor example, there was flooding of the rotorcraft, progressively degrading
its stability. However, in this context, it is considered that the assumption of independence is conservative.
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*
*

*

* ok

*
*
*

TE.RPRO.0003204 © European Aviation Safety Agend|l rights reserved. ISO 900drtified.
Proprietary document. Copies are not controlled. Confirm revistatus through the EASA intranetternet.  Page86 of 279

An agency bthe European Union



European Aviation Safety Agency NPA 208-01
3. Proposed amendment

wave maker time serieshould be restarted at a point at leasi minutes prior to the
capsize event so that the model is seen to survive the wave that caused capsize prior to
modification. Credit can thenebtaken for the run duration successfully achieved prior to
capsize. Clear)ysuch a restart is only possible with a model basin using pseudorandom
wave generation.

Continuation runs are to be performed until the total duration of exposure to the wave
condtion is sufficient to establish that th&ve-minute probability of capsize has been
determinedwith the required confidence of 9%.

(5) Resultszanalysis

Given that it has been demonstrated that the wave time series arerappating and
statistically radom, the results of the tests may be analysed on the assumption that each
five-minute element of the total time series is independent.

If the model rotorcraft has not capsized during the total duration of the tests, the
confidence that the probability afapsizewithin 5 minutes is less than the target value of
Pcriteria @S shown below

Tes

Cc=1- (1— Pcmeria) TCriteria]

(i) o 1_ ex & PCriteriaTTestg

(; Teriteria =
and so the total duration alhe model test required without capsize psovidedby:

T o. TCriteria ln(l- C)

Test P
Criteria

where:
(A) Trestis the required fullscale duration of the test (in seconds);
(B) PciiterialS the equired maximum probability of capsimnéthin 5 minutes

(C) Teriteria IS the duration (in secondsh which the rotorcraft must meet the noapsize
probability (=5 x605s), asdefined in C29.801(e)and

(D) Cis the required confidence that the probability of capsize has been achieved
(0.95)

If the rotorcraft has capsized dysi..times during the teststhe probability of capsize
within 5 minutes can be estimated as:

Ncapsiz;r Criteria
Pt:apsize= -
TTes(

and the confidence that the required capsize criteria have been met is:
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. Ncapsize Tes N G (PCntena) . i
(||) C=1- a | ([T TCrltena]) f ([ / ] )E
k=0 k (I.TTeS TCriteria] ; k) ! [3 (1 : PCriterl ) e {]
01. 55“1 aPCmena TTest8 peX é PCriteriaTTestg
k=0

k'(; TCrltena —{7 g TCriteria —

It should be noted that, if the rotorcraft is permitted to fly in significant wave heights
above the certification limit, then dReria Should be reduced by the probability of
exceedance of the certification limior the significant wave heightP.) (see Appendix2
below).

(¢) Deliverables

(1) A comprehensive report describing the model tests, the facility they were performed in,
the model properties, the wave conditions used, the results of the tests, and the method
of analysis to demonstrate compliance wifls29.801(d) and (e)

(2) Conclusiors in this report are toclarify the compliance (or otherwise) withhose
provisions

(3) Digital video and data records all tests performed.

(4) A specification for an actual rotorcraft ditching certification model tssbuld also be
expected to include:

(i) an execution plan and time scale
(i)  formal progress reporten content and frequencyand
(iii) quality assurance requirements

Appendixl T Workedexample

The targetfive-minute capsize probability for a @8.801 certifiedrotorcraft is 29%. One option
available to the rotorcraft designer is to temtthe selected wave height and demonstrate a probability
of capsize of no greater than 28. However, to enhance offshore helicopter safety, some national
aviation authorities (NAAs)have imposed restrictions that prevent normal operations (i.e. excluding
emergencies,search and rescu€SAR etc.) in sea conditions above the demonstrated ditching
performance so, in this case, the helicopter may be operationally limited.

These operational restrictios may be avoided by accounting for the probability of exposure to sea
conditions exceeding the selected wave height by ogniif the rotorcraft for a lower probability of
capsize. Since it is conservatively assumed that the priityabi capsize in sea conditions exceeding
the certified wave height is unity, the lower capsize probability required to be met % &8inus the
probability of the selected wave height being exceeded. Clearly, the resulting probability of dapsize
greder than zerg which means that this option is only available for wave heights with a probability of
exceedance of less than 28.

Referring to Tablé above it can be seen that this condition is met for wave heights greater than
2.5m. In particular, thesignificant wave height probabilities of exceedance $o¢metre and four-
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metre wave heightsare 1.2% and 86 respectively. The applicartherefore, has the option of
certifying the rotorcratft for either of these wave heights without operating restitfs).

Provided it can be demonstraiethat a capsize probabilitpf *29¢ 1.2=27.8% in a H;=6m,
T,=7.9s sea condition, or a capsize probabildy*29¢8=21% in & Hs=4m, T,=6.7 s condition
(i.e. in the Northern North Sea default wave height/period combinatiprevided in Tablel), the
rotorcraft would have demonstrated acceptable ditching capability in any part of the yattishould
be unaffected by the operational restrictions mentiahabove.

(@ Hs=6m option

Taking first theHs =6 m option, we need to demonstrate X27.8% probability of capsizeith a
95% confidence. Applying equatidb)(i) above, this can be achieved with a-Bdnute (full
scale time) exposure to the seandition without capsize.

Rearranginghis equation we have:

In(l C) crlterlon

criterion

Test

o 53 60 _ _ ]
TTest - In(l' 095)— =32328S = 53.9 min
0.278

Alternatively applying equatior(5)(ii) above, the criterion would also be met if the modetne
seen to capsize judhree times for examplg in a total 2.4hours of exposure to the sea
condition, orfour times for examplg in a total of 2.&hour exposure.

Equation(ii) cannot be readily rearranged to solVe.s; SO the easiest way to solve it is using a
spreadsheeton a trial-and-error method. For thefour-capsizes caseve find thata 2.8-hour
exposure gives a confidence of 0.95.

k;\

oF & 0278 2.8360° 60§
0 Uexpee
= {] c

5360 +

feg 130.278° 2.8° 60° 60
[oKe  5°60

ceol1- 0=0.95

(b) Hs=4m option

Now, taking theHs =4 m option, we need to demonstrate X1 % probability of capsizeith a
95 % confidence. Equatiaip)(i) above shows that we can demonstrate compliance with a 71
minute (fulkscale time) exposure to therh sea condition without capsize.

Treet © - IN@- O. 95)%) =42798 s=71.3min

Alternatively applying equatior(5)(ii) above, the criteria would also be met if the modelexe
seen to capsize jushree times for examplg in a total 3.3thour exposure to the sea condition,
or four times for examplg in a total 3.7hour exposure.

Similarly to thesixmetresexample above, for théour-capsizes casave find by trial and error
that a 3.7-hour exposure gives a confidence of 0.95.

Ae 3 3 3 2 3 3 3
Co1- Fa 140.212 3.72 60 GOQPXFge 0.213 3.73 60 600_095
[ k=0 k! 53 60 _f/ c 53 60 2
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Note: In addition to restricting normal helicopter offshore operations to tdemonstrated
ditching capabiltyA ®S® (G KS I Inlsiynkicaht ywave aeighd Kndt &, a national
aviation authority (NAA)may declare a maximum limit above which all operations will be
suspended due to the difficulty of rescuing persons from the sea in extreme conditions. There
will therefore be no oprational benefit in certifying a rotorcraft for sea conditions exceeding
national limits for rescue.

AppendixX2 T Test specificatiomationale

@)

(b)

Introduction

The overall risk of capsize within tifige-minute exposure periogonsistsof two components
the probability of capsize in a given wave condition, and the probability of experiencing that
wave condition in a ditching event.

If it is assumed that a ditching event occurs at random and is not linked with weather conditions,
the overall risk of a cagize can be established by combining two pieces of information:

(1) The wave climate scatter table, which shows the probability of meeting any particular
combination of Hand & An example scatter table is shown belowFigure It Example
of allyear wave scatter tableEach cell of the table contains the probability of
experiencing a wave condition with; BInd T, in the range provided. Thus, the total of all
cells in the table adds up to unity.

(2) The probability of capsize ia fiveminute exposure for each of these height/period
combinations. This probability of capsize is different for each helicopter desigjrfca
each wave heighperiod combination, and is to be established through model testing
using the method defined above.

In theory, a model testfor the rotorcraft designshould be performed in the full range of wave
height/ period combinations coverindlahe cells in the scatter table. Cleanyave height/period
combinations with zero or very low probabilities of occurrence might be ignored. It might also be
justifiably assumed that the probability of capsize at very high wave heights is unity, aec at
low wave heights zero. However, there would still remain a very large number of intermediate
wave heightperiod combinations that would need to be investigated in model tests, and it is
considered that such a test prograne would be too lengthy and &tly to be practichle.

The objective herés therefore to establish a justifiable method of estimating the ovefiak-
minute capsize probability using model test results for a stagiee condition. That is a single
combination ofHs and T.

Such a metbd can never be rigorously linkedth the safety objective, but it is proposed thit
may be regarded as a conservative approximation.

Testmethodology
The proposed test methodology is as follows:

Therotorcraft designer selectsraH.L for ditching certification of his helicopter. Model tests are
performed in the sea conditiotL TL (where T,L is the zerecrossing period most likely to
accompany HL) with the selected spectrum shape using the method specified above, and the
five-minute probability of capsizé>;) establishedn this sea condition.
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The way in which Pvaries for other values ofdnd T, is not knownbecauseit is not proposed
to perform model tests in all the other possible combinations. Furthermdinere is no
theoretical method to translate a probability of capsfeem one sea condition to another.

However,it is known that the probability of capsize is related to exposure to breaking waves of
sufficient height, and that this is in turn linkedth wave steepess. Hence:

(1) the probability of capsize is likely to be higher for wave heights just less thanuitiwith
wave periods shorter than,T;and

(2) the probability of capsize will be lower for the larger population of wave conditions with
wave heights laver than HL and with wave periods longer thagl. T

So a reasonable and conservative assumption is@ghaaveragethe same Pholds good for all
wave conditions with heights equal to or lower thai.H

A further conservative assumption is tHatis unity for all wave heights greater thag H

Using these assumption® compaison of the measuredP. in HL T,L againstthe target
probability of capsiz€P.T) can be performed

In the case of jurisdictions where flyilgynot permittedwhen the wave heighis above H_, the
rotorcraft will have passed the ditching certification criterions provided Rat@.T.

In the case of jurisdictions where flying over waves greater thanddpermitted, theotorcraft
will have passed theitching certification criterions provided th&. XP.T ¢ P., where R is the
probability of exceedance of H Clearlyin this caseit can be seen that it would not be
permissible for therotorcraft designer to select a H which has a probability ofxeeedance
greater than ET.

Hs i) >=Hs (i) < TOTALS
125 13 0.00000° 0,00000 0.0000
1 1y 0.0000
15 12 000000 0.00000 0.0000
i1 1y (.00000' 000000 0.00001 0.0000
105 1 0.00000 0.00002 000001 0.00001 0.00000 0.0000
0105 0.00000 0.00003 0.00002 0.00001 0.0001
95 10 (00000 000003 0.00004, 000003 000000 0.0001
9 95 (00001 000013 0.00007 000002 0.00000 0.0002
85 ] 0.00000 0.00010, 0.00024 0.00006 0.00001 0.0004
8 83 000000 0.00003 000030 0.00028 000005 0.00001 0.0007)
15 8 0.00002 0.00015 (.00064 0.00019 000004 000000 £.0010
1l 19 0.00000 0.00009 000061 000081 000016 0.00002 0.00000 0.0017
65 T 0.00000 000003 000046 0.00164 000052 0.00010 000001 0.00000 000000 0.00000 000000 0.0028
6 65 0.00001 000021 000199 000187 000033 0.00006 000001 0.00001 000000 0.00000 0.0045
55 ] 0.00000 000007 000145 00047 0.00116 000023 0.00006 0.00003 0.00000 0.00000 000000 0.00000] 00074
5 55 0.00000 000004 0.00083 000632 000373 0.00073 000019 (.00008 000004 0.00001 000001 0.00001 000000 00120
45 5 0.00001 000047 0006824 00090 000214 000057 000025 000012 000005 0.00003 000002 (0.00001 0.019%
i 45 (.00000 000019 0.00490 001618 0.00605 000152 0.00064 000031 0.00016 0.00007 000007 0.00004 000001 0.00000] 00301
35 | 0.00000 000005 000350 002208 001287 000379 000160 0.00061 000047 000022 000015 0.00009 000003 0.00001 000000| 0.0457
3 35 000002 000221 002645 002324 000831 000348 000203 000118 000075 0.00034 000017 0.00007 000002 0.00000 000000| 0.0683
25 3 (.00000 000146 002986 00379 001483 000705 0.0039% 000268 0.00171 000101 0.00036 (0.00009 000002 0.00000 000000 0.09%
225 000000 000112 003519 005068 002272 001123 000754 000526 000323 000175 000070 0.00015 000004 0.00001 000000 0.139%
15 2 0.00000 000178 0.04564 005983 002953 001691 00119 (000869 000491 (000222 000082 (000022 000006 0.00002, 000000 01826
1 19 0.00000 000481 0.05424 006075 0.03455 002317 001709 001047 0.00471 000184 000058 0.00019 000006 (0.00001 000000 0.00000 02125
05 1 0.00007 000741 003757 00392 002823 002033 001233 0.00540 000181 000055 000016 0.00003 000001 0.00000 0.1534
0 05f 0.00002 000100 000445 000513 0.00427 00019 0.00050 000012 0.00003 0.00001 000000 00175

Tz fs)>= 15 2 25 3 35 4 45 5 55 6 65 T 15 8 85 9 %5 0 105 1 115 10000
Tzfs)< 4 25 3 33 LI ) - 6 65 1l 15 8 85 9.5 10 105 1" 1S 12

Figurelt Example of allyear wave scatter table
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4, Create a new AM9.803(c) as follows:

AMC29.803(c)
Emergency evacuation

It is intended that the rotorcraft design will allow all passengers to egress the rotorcraft and enter a life
raft without undue effort or skill, and with a very low risk of water entry. Boarding a life raft from the
water is difficult, even in ideal cortdins, and survival time is significantly increased once aboard a life
raft, particularlyif the survivor has remained at least partly dry.

The general arrangement of most rotorcraft and the location of the deployed life rafts will be such that
the normalentry/egress doors will best facilitate life raft entry.

It should also be shown that the life rafts can be restrained in a position that allows passengers to step
directly from the cabininto the life rafts. This is expected to require provisions to emablcabin
occupant to pull the deployed life raft to the exiising the retaining lineand maintain it in that
position while others board.

It is not considered disadvantageous if opening the normal entry/egress doors will result in water
entering the cain providedthat the depth of water would not be such as to hinder evacuation.
However, itshould be substantiated that water pressure on the door will not excessively increase
operating loads.

If exits such as normal entry/egress daomhich are not already being used to meet fh@visionsfor
emergency exits oditching emergencyexits (or both), are used for complianceith CS29.803(c)(},
they should be designed to meet certain of the standards applied to emergency exits. Theis ofe
opening should be simple and obvious and not require exceptional effeg¢ ©€S29.809(c)), their
means of access and opening should be conspicuously marked, including in theed®£249.811(a)),
their location should be indicated by sigrse¢ CS29.811(c)and (d)), and their operating handles
should be clearly marked¢eCS29.811(e)).

5. Create a new AM9.805 as follows:

AMC29.805
Flight crew emergency exits
(@ Explanation

To facilitate a rapid escape, flight crew emergency exits should be designed for use following a
ditching or water impact, with the rotorcraft in both the upright position and in any foreseeable
floating attitude. The flight crew emergency exits should r@ obstructed during their
operation by water or floats to the extent that rapid escape would not be possible or that
damage to the flotation system may occur. Thiwuld be shown for any rotorcraft floating
attitude, upright and capsized, and with the ergency flotation system intact and with any
single compartment failed. In the capsized rotorcraft floating attitutie flight crew emergency

exits should be usable with the cabin flooded.

(b) Procedures
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(1) It shouldbe shown by test, demonstration onalysis that flight crevemergencyexits are
free from interference from water and from stowed and deployed emergency flotation
devices with the rotorcraft in any foreseeable floating attitude.

(2) Flight crew should be able to reach the operating deWozetheir emergency exit, whilst
seated, with restraints fastened, and with the rotorcraft in any attitude.

(3) Likely damage sustained during a ditching should be consideredIdsg.of the tdi
boom).

(4) It is acceptable that the emergency exitreshold is below the waterline but in such a
case it should be demonstrated that there is no obstructiontbe use of the exit and that
no excessive force is required.

(5) Itis permissible that flight crew may be unable to directly enter life rifim the flight
crew emergency exits and may need to take a more indirect route, e.g. by climbing over a
forward flotation unit. In such a case, an assessment of the feasibility of such a procedure
should be madeHandholds may need to be provided on tl¢orcraft.

6. Create a new AM@9.807(d) as follows:

AMC29.807(d)
Ditching emergency exits for passengers
This AMC supplements FAA 28807 and replaces AX.807A.

(@ Explanation

CS29 AmendmeniX re-evaluates the needfor and concept oflitchingemergencyexits. Prior to

CS29 AmendmentX, rotorcraft that had a passenger seating configuration, excluding pilots
seats, of nine seats or less were required to have ditehing emergencyexit above the
waterline in each side of the rotorcrathavingat least the dimensions of a Typ¢ exit. For
rotorcraft that had a passenger seating configuration, excluding pilots seats, of 10 seats or more,
one exitwas requiredabove the waterline imone side of the rotorcrafthavingat least the
dimensions of a Tyglll exit, for each unit (or part of a unit) of 35 passenger seats, but no less
than two such exits in the passenger cabin, with one on each side of the rotorcraft.

Operational experience has shown that in a ditching with the rotorcraft remaining uptigatof

the passenger doors can be very beneficial in ensuring a rapid and orderly evaaraticthe

life raft(s). However, when a rotorcraft capsizes, doors may be unusable and the number and
availability ofditching emergencyexits will be crucial to msuringthat passengers are able to
escape in a timely manner. Experience has shown that the numbditobing emergencyexits
mandatedin the pastby designprovisionshas been inadequateand a common design solution

has been to use the passenger cabin windowdiingemergencyexits by including a jettison
feature. The use of such pusiut windows is mandated by sonaé operations regulatios

C29.807(d)(1) requires that one pair ditching emergencyexits, i.e. one on each side of the
rotorcratft, is provided for each unit, or pardbf a unit, of four passengerseats Furthermore,

C29.813(d)(1yequiresthat passenger seats are located relatteethese exits in a way to best
facilitate escapeThe objective is that ngpassengelis in a worse position than the second
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person to egress through an exit. The size of edittthing emergencyexit should at leashave
the dimensios of a TypdV exit 0.48m x0.66m or 19in. x 26in.).

(b) Procedures
(1) The number and size dftchingemergencyexits shouldbe as specifiedbove

(2) Care should be taken regarding oversize exits to avoid potential blockage if more than one
passenger attempts to ughe exit simultaneously.

(3) A higher seato-exit ratio may be accepted if the exit size is large enough to allow the
simultaneous escape of more than one passenger. For example, a pair of exits may be
approved foreight passengers if the size of eachtexiovides an unobstructed area that
encompasses two ellipses of 0.48<0.66m (19in. x 26in.) side by side.

(4) Test, demonstration, compliance inspection, or analysis is required to show freedom from
interference from stowed and deployed emergenaytdtion devices. In the evenhat an
analysis is insufficient or a given design is questionable, a demonstration may be required.
Such a demonstration would consist of an accurate,-siakt replica (or true
representation) of the rotorcraft and flotatiordevices while stowed and after their
deployment.

(5) The cabin layout should be designed with seats located relative tditbleingemergency
exits, in compliance with C2.813(d)(1).

7. Create a new AM9.809 as follows:

AMC29.809
Emergency exiarrangement
This AMC supplements FAA 28C809

(@ Explanation

CS29 AmendmentX addeda newprovision (j) to CS29.809related to the design, installation
and operation offitchingemergencyexits. Ditchingemergencyexits should be optimised for use
with the rotorcraft capsized and flooded.

To facilitate passenger escape if a rotorcraft were to capsize during transfer to the life rafts, it
shouldstill be possible for occupants to escape from tieorcraft. If the applicant has chosen

to meet the provisbns for postcapsize survivabilitfeatures by means of a postapsize air
pocket, escape should still be possible witie or more doors in the open and locked position
(e.g. the door(s) used in the demoretion of compliancevith CS29.803(c)(1)).

A paticular issue exists in regard to sliding doors which ovedigghing emergencyexits when
open. In the case of a rotorcraft with such an arrangemenshibuld be substantiated that
survivors in any part of the air pocket will have sufficient visual cues to enable them to find and
use an egress route, including at night.

This might be by demonstrating that the route, possibly via movement between seats, to the
open dooris obvious, or perhaps by opening two pusht windows, one in the fuselage and one
in the open sliding door. Such a solution will depend on the rotorcraft design ensghahthe
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windows will be sufficiently aligned (i.e. such that the resultambbstructed opening will admit
an ellipse of 0.481x0.66m (19in.x26in.). Sufficient lighting will also need to be available to
highlight this option and enable its use, including at night.

Pushout windows have some advantages in that they are sitceptible to jamming and may
open by themselves in a water impact dieflexing of the fuselagapon water entry.

Pushout windows can require an appreciable pushing force from the occupant. When floating
free inside a flooded cabin, and perhaps evestill seated, generation of this force may be
difficult. An appropriately positioned handhold or handholds adjacent toditehingemergency
exit(s)should be provided to facilitate an occupantgeneratingthe opening force. Additionally,

in the design of the handhold, consideration should be given to it assisting in locating the
ditchingemergencyexit andin enabling to overcoméuoyancy forcesluring egress.

Consideration should be given to reducing thetgmtial confusion caused by the lack of
standardisation of the location of the operating devices (pull tab, handlglifoning emergency
exits For instancgthe device could be located next to the handhold. The occupant then has only
to find the handhdd to locate the operating device. Eaalljacentoccupant should be able to
reach the handhold and operating device whilst seated, with restraints fastew#h, seat
energy absorption featureim any design positiorand with the rotorcraft in anwttitude.

(b) Procedures

(1) Ditchingemergencyexits should be demonstrated as operable with the rotorcraft in any
foreseeable floating attitude, including with the rotorcraft capsized.

(2) If an air pocket is part of the rotorcraft desigease ofescapeof passengers from within
the air pocketshould be optimised to the greatestextent possiblepy positioning the
ditching emergency exits such that theymain above the waterline when the rotorcraft is
capsized and in a stable position.

(3) The design bditching emergencyexits should be optimised for use with the rotorcraft
capsized. For example, the handh@ldshould be located close to the bottom of the
window (top if inverted) toassistan occupantin overcoming the buoyancy loads the
immersion suit, onit should beensuted that markings and lighting will help identithe
exit(spnd readily assist in an escape.

(4) Ditchingemergencyexit opening meanshouldbe simple and obvious and not require
exceptional effort. Designwith any of the following characteristigdion-exhaustive list)
are considered to be norwompliant

() the need to use more than one hand to operate the exit itete of the handhold
may occupy the other hang)

(i) any part of the opening means, e.g. opergt handle or control, being located
NEY2iSte FNBY GKS SEAG &dzOK GKFG Ad ¢
when looking directly at the exit, dhat the personshould move away fronthe
immediate vicinity of the exit in order to reach &nd

(i) an exit not meeting the opening effort limitations set by FAA2A@G09

(5) Any operating handle or control should be readily grasped and operated by a gloved hand.
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(6) Handholds should be mounted close to the bottom of edithhing emergencyexit such
that they fall easily to hand foa normallyseated occupant. In the case of exits between
faceto-face seating, the provision of two handhoidsequired.

(7) The operating handle or tab fatitching emergencyexits should be located next to the
handhold.

8. Create a new AM@9.811(h) as follows:

AMC29.811(h)

Ditching emergency exit markings

This AMC supplements FAA24C811 and AQ9.811A.
(@ Explanation

This AMC provides additional means of compliance and guidance material relatilitghimg
emergencyexit markings.

CS29 AmendmentX widened the scope of this certification specification from passenger
emergency exits to all emergency exits, including flight crew emergency exits and doors for use
when boarding life raftsseeCS29.803(c)).

For rotorcraft certified for ditching, disorientation of occupants may result in the normal
emergency exit markings in the cockpit and passenger cabin being ineffective following the
rotorcraft capsizing and flooding. Additional illuminated markings shouldrbeidedalongthe
periphery of eachlitchingemergencyexit, giving a clear indication of the aperture.

(b) Procedures

(1) The additional marking aditching emergencyexits should be in the form of illuminated
strips that give a clear indication in all environments (e.g. at night, underwater) of the
location of aditching emergencyexit. The markings should comprise straight markings
along all four edges

(2) The additional illuminated markings should function automatically, when needed, and
remain visible for at least 10 minutes following rotorcraft flazgl The method chosen to
automatically activate the system (e.g. water immersion switch(es), tilt switch(es))e
should be such as to ensutdat the markings are illuminated immediately, or are already
illuminated, when the rotorcraft reaches a point where a capsize is inevitable.

(3) The location of thalitchingemergencyexit operating device (e.g. handle, pull tab in the
case of a puslout window) should be distinctively illuminated. The illumination should
provide sufficient lighting to illuminate the handle or tab itsglforderto assist in its
identification. In the case of pusbut windows, the optinam place(sfor pushing out(e.g.
in a corner) should be highlighted.

(4) For ease of recognition underwater, black and yellow markings with at least two bands of
each colour of approximately equal widsghould be usedor the ditchingemergencyexit
operating device. The highlightedap€g(s) for pushout windows should also incorporate
blackand-yellow-striped markings.
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9. Create a new AM9.813 as follows:

AMC29.813
Emergency exit access
This AMC supplements FAA 2dC813

(@ Explanation

The provision for ditching emergencyexits for passengerssée CS29.807(d)) is based on the
need to facilitate egress in the case of a capsize occurring soon after the rotorcraft has alighted
on the water or in the event of a survivable water impact in which the caizip be immediately
flooded. The time available for evacuation is very short in such situations, and therefg26
AmendmentX has increased the safety level by mandating additional exits, in the form of
ditching emergency exits, to both shorten available escape routes and to ensure that no
occupant should need to wait for more than one other person to escape before being able to
make their own escape. The provision afitthingemergencyexit in each side of the fuselage of

at least the size of a Typ¥ exit for each unit (or part of a unit) fufur passenger seats will make

this possible provided that seats are positioned relative to the exits in a favourable manner.

Critical evacuation factors are the distance to an ereany exit and how direct and obvious the
exit route is, taking into account likely passenger disorientation.

Furthermore, consideration should be given to occupants having to make acabssescape
due to the nearest emergency exit being blocked or ottise unusable.

(b) Procedures

(1) The most obvious layout that maximises achievement of the objetiiaeno passengeis
in a worse position than the second person to egress through an exit is alfoeast
arrangementwith all seatsin each rowlocated appropriately and directlpext to the
emergency exits. However, this might not be possible in all rotorcraft designs due to issues
such as limited cabin width, the need to locate sesiish asto accommodate normal
boarding and egress, anthe indallation of items other than seats in the cabin.
Notwithstanding this, an egress route necessitating movement such as along an aisle,
around a cabin item, or in any way other than directly towards the nearest emergency
exit, to escape the rotorcraft, isoh considered to be compliant wit6S29.813(d)

(2) If overall rotorcraft configuration constraints do not allow for easy and direct achievement
of the above, one alternative may be to provide one or mditehing emergency exits
larger than a Typ#/ ineach side of the fuselage.

(3) Handholds should be provided to facilitate crasdbin egress.

10. Create a new AME9.1411 as follows:

AMC29.1411
Safety equipmentt General

(@ Explanation
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CS29 AmendmentX introduced changes related to ditching and associated equipment. In
particular, it definel a standard terminology, restablishel CS29.1411 as a generaeértification
specification for all safety equipment, reorganised %1415 specifically for ditchin
equipment, and created a new 28.1470 on the installation and carriage of emergency locator
transmitters(ELTs)AIl provisions relating to life rafts are now-lozated in C29.1415.

(1) Provisionsfor the accessibility and stowage of required safetuipmentare contained
below. Complianceherewith shouldensure that:

(i) locations for stowage of all required safety equipment have been proyided

(i) safety equipment is readily accessible to both crew members and passengers, as
appropriate, duringany reasonably probable emergency situation

(i) stowage locations for all required safety equipment will adequately protect such
equipment from inadvertent damage during normal operatipasd

(iv) safety equipment stowage provisions will protect tleguipment from damage
during emergency landings when subjected to the inertia loads specified in
CS29.561.

(2) Itis a frequent practice for the rotorcraft manufacturer to provide the substantiation for
only those portions of the ditchingrovisionsrelating to rotorcraft flotation andditching
emergency exits. Completion of the ditching certification to include the safety equipment
installation and stowage provisions is then left to the affected operator so that those
aspects can best be adapted to thdesged cabin interior. In such cases, ti#mitation<
section of therotorcraft flight manual (RFM3$hould identify the substantiations yet to be
provided in order to justify the fullcertification with ditching provisions The modifier
performing thesdinal installations is then concerned directly with the details of AN4C
Any issues arising fromaspects of the basic rotorcraft flotation amditching emergency
exitscertification K & I NB y24 O2YLJ} GA0fS A0GK GKS
provisions should be resolved between the type certificgit€) holder and the modifier
prior to the certifying authorit@ acertification with ditching provisions (see
AMC29.801(b)(16) and AM29.1415a)(3)).

(b) Procedures

(1) A cockpit evaluation should be conducted to demonstrate that all requineergency
equipment to be used by the flight crew will be readily accessible during any foreseeable
emergency situation, including theJ2 a3 A0 At AG& 2F AYSNIOALF NE
evaluation should include, for example, emergency flotation equipment actuation devices,
remote life raft releases, door jettison handles, haedti fire extinguishers, and protective
breathing equipmen

(2) Stowage provisions for safety equipment shown to be compatible with the vehicle
configuration presented for certification should be provided and identified so that:

() equipment is readily accessible regardlesghefoperational configuration

(i) stowed equipment is free from inadvertent damage from passengers and handling
and
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(i) stowed equipment is adequately restrained to withstand the inertia forces specified
in C&9.561(b)(3) without sustaining damage.

(3) For rotorcraft required to havean emergency descent slide or rope according to
C29.809(f), the stowage provisions for these devisd®uld be located at the exits
where those devicegre intended to be used.

(4) Life raft stowage provisions should be sufficient to accommodate raftshE maximum
number of occupants for which certification for ditching is requesigdhe applicant

(5) Service experience has shown that following deployment, life rafts are susceptible to
damage while in the water adjacent to the rotorcraft dueptimjections on the exterior of
the rotorcraft such as antennas, overboard vents, guttering, etc. Projections likely to cause
damage to a deployed life raft should be avoided by design, or suitably protected to
minimise the likelihood of their causing damagio a deployed life raft. Relevant
maintenance information should also provide procedures for maintaining such protection
for rotorcraft equipped with life raftsFurthermore, consideration should be given to the
likely damage that may occur (e.g. disigtation of carborfibre panels or structure)
during water entry at or slightly above the demonstrated ditching envelope and its
potential hazard to deployed life rafts.

(6) Emergency signiahg equipment required bRegulation (EU) N@65/2012shouldbe free
from hazard in its operation, and operable using gloved hands. Required lisignal
equipment should be easily accessible to the passengers or crew and located near a
ditching emergency exit or included in the survival equipment attached to life rafts.
CGonfigurations supplying aELT as part of an approved life raft package have been
accepted as meeting the intent of 9.1411(e).

11. Create a new AM29.1415 as follows:

AMC29.1415
Ditching equipment
(@ Explanation

(1) Ditching equipment is not required for all rotorcraft overwater operations. However, if
such equipment is required bigregulation (EU) N865/2012 the equipment supplied for
compliance withRegulation (EU) N@65/2012shouldsatisfythis AMC

(2) Compliance with the provisions of %801 for rotorcraft ditching requires compliance
with the safety equipment stowag@rovisionsand ditching equipmentprovisions of
CS29.1411 and C39.1415, respectively.

(i)  Ditching equipment installed to completditching certification or required by
Regulation (EU) Na65/2012 should be compatible with the basic rotorcraft
configuration presented for ditching certification. It is satisfactoryhié ditching
equipment is not incorporated at the time ofhe original rotorcraft type
certification providedthat suitable information is included in th&imitation€)
section of therotorcraft flight manual (RFM}o identify the extent of ditching
certification not yet completed.
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(i)  When the ditching equipment gired by C29.1415 is being installed by a person
other than the applicant who provided the rotorcraft flotation system atithing
emergencyexits, special carehouldbe taken to avoid degrading the functioning of
those items and to make the ditching equipment compatible with thersed
AMC29.801a)(10) and AM@9.1411a)(2)).

(b) Procedures

All ditching equipment, including life rafts, life preservers, immersion suits, emergency breathing
systems, etc., used to show complienevith the ditching provisions or Regulation (EU)
N0965/2012 should be of an approved typdor use in all sea conditions covered by the
certification withditchingprovisions

(1) Life rafts

(i) Life rafts are rated during theaertificationaccording tathe number of people that
can be carried under normal conditions and the number that can be accommodated
in an overload condition. Only the normal rating may be used in relation to the
number of occupants permitted to fly in the rotorcraft.

(i)  Where two life rafts are installed, each should deploy on opposite sides of the
rotorcraft in order to minimise the probability that both may be damaged during
water entry/impact, and to provide the maximum likelihood that at least one raft
will be useable in anyiwd condition.

(iii) Successful deploymenof life raft installatiors should be demonstrated in all
representative conditions. Testing should be performed, including underwater
deployment if applicable, to demonstrate that life rafufficientto accommodate
all rotorcraft occupants, without exceeding the ratedpacityof any life raft,will
deploy reliably with the rotorcraft in angeasonablyforeseeable floating attitude,
including capsized. It should also be substantiated that reliableogient will not
be compromised by inertia effects from the rolling/pitching/heaving of the
rotorcraft in the sea conditions chosen for demonstration of compliawié the
flotation/trim provisionsof CS27.801(e),or by intermittent submerging of the
stowed raft location (if applicable) and the effects of wind. This substantiation
should also consider alieasonably foreseeable rotorcraft floating attitudes,
including capsizedReasonably foreseeable floating attitudee considered to be
as a minimum, pright, with and without loss of the criticadmergency flotation
system EF$compartment, and capsized, also with and without loss of the critical
EFS compartment. Consideration should als@iventowards maximising, where
practicable, the likelihoodf life raft deployment for other cases of EFS damage.

(iv) Rotorcraft fuselage attachments for the life raft retaining lisésuldbe provided.

(A) Each life raftshould be equipped with two retaining lines to be used for
securing the life raft to the torcraft. The short retaining line should be of
such a length as tdwold the raft at a point next to an upright floating
rotorcraft such that the occupants can enter the life raft directly without
entering the water If the design of the rotorcraft is suthat the flight crew
cannot enter the passenger cabiih is acceptable that they would need to

TE.RPRO.0003204 © European Aviation Safety Agend|l rights reserved. ISO 900drtified.
< Proprietary document. Copies are not controlled. Confirm revistatus through the EASA intranetternet. Pagel00of 279

*
*

.
* ok

An agency bthe European Union



European Aviation Safety Agency NPA 208-01

3. Proposed amendment

*
*
*

* ok

An agency bthe European Union

2

3)

take a more indirect route when boarding the life raft. After life raft boarding
is completed, the short retaining line may be cut and the life tlzgh reman
attached to the rotorcraft by means of the long retaining line.

(B) Attachments on the rotorcraft for the retaining lines should not be
susceptible to damage when the rotorcraft is subjected to the maximum
water entry loads established by €%563.

(© Attachmentson the rotorcraftfor the retaining lines should be structurally
adequate to restrain a fully loaddife raft.

(D) Life rafts should be attached to the rotorcraft by the required retaining lines
after deployment without further action from therew or passengers.

(B0 It should be verified that the length of the long retaining line will not result in
the life raft taking up a position which could create a potential puncture risk
or hazard to the occupants, such as directly under the tail boaihrdtor or
main rotor disc.

(vi) Life raft activation
The following sbuld be provided for each life raft

(A) Primary actuation an independent manual activation control, readily
accessiblgo each pilot on the flight deck whilst seated. Alternatively, life
rafts may be deployed automatically followimgter entry. In this casdt will
need to be shown that inadvertent deployment in flight will be appropriately
unlikely or would not cause a hard to the rotorcraft

(B) Secondary actuationan independent manual activation control accessible
from the passenger cabin with the rotorcraft in the upright or capsized
position. Any control located within the cabin should be protected from
inadvertentoperation

(© Tertiary actuation an independent manual activation control accessible to a
person in the water with the rotorcraft in any foreseeable floating attitude,
including capsized.

Placards should be installed, of appropriate size, number and location, to highlight
the location of each of the above life raft activation controls. ishsonably
foreseeable rotorcraft floating attitudes should be considered.

Life preservers. No pwision for stowage of life preservers is necessaBedulation (EU)
N0 965/2012mandatesthe need for constantvearlife preservers.

Survival equipment. Approved survival equipmenif required by Regulation (EU)
N0965/2012 should be attached to each life raft. Provisions for the attachment and
stowage of the appropriate survival equipment should be addressed during the ditching
equipment segment of the basic ditching certification.
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12. Create a new AM9.1470 as follows:

AMC29.1470

Emergency locator transmitteréELTS)

(a) Explanation

The purpose of this AMC is to provide specific guidance for compliatitbe CS29.1301,
CS29.1309, CR29.1470, CR9.1529 and C39.1581 regardingemergencylocator transmitters
(ELT) and theinstallation.

An ELT is considered a passive and dormant device whose status is unknown until it is required
to perform its intended function. As such, its performance is highly dependent on proper
installation and postnstallation testing.

(b) References

Further guidance on this subject can be found in the following references:

(1)
(@)
()
(4)
(5)

(6)

)

ETS@C126 406 MHZEmergency Locator TransmitteLT;)
ETS&2C91la Emergency Locator Transmitter (ELT) Equipment
ETSEC126a 406 MHz Emergency Locator Transmifter
FAATSGC126b 406 MHz Emergency Locator Transmitter (ELT)

EUROCAE EH2A Minimum Operational Performance Specification For Aircraft
Emergency Locator Transmittgr)6 MHzand 121.5MHz (Optional 24831Hz));

RTCA D@82 Emergency Locatoffransmitter (ELT) Equipment Installation and
Performance and

RTCA DQO4A  Minimum Operational Performance Standar@®OPS)for 406 MHz
Emergency Locator Transmitters (BLT

() Definitions

(1)

(2)

3)

*
*
*
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ELT (AF): El@@utomatic fixed) is intended to bpermanently attached to the rotorcraft
before and after a crashis automatically activated by the shock of the craahd is
designed to aicdearch and rescué&fARteams in locating a crash site.

ELT (AP)ELT(automatic portable) is intended to beigidly attached to the rotorcraft
before a crashand is automatically activated by the shock of the crasiit is readily
removable from the rotorcraft after a crash. It functions as an ELT (AF) during the crash
sequence. If the ELT does not employ an graé antenna, the rotorcraft mounted
antenna may be disconnected and an auxiliary antennaw@tibin the ELT case)
connected in its place. The ELT can be tethered to a survivor or a life raft. This type of ELT
is intended toassistSAR teams in locating the crash site or survivor(s).

ELT (S): El(3urvival) slould survive the crash forces, be capable of transmitting a signal,
and have an aural or visual indicati¢or both)that power is on. Activation of an ELT (S)
usuallyoccus by manual means but automatic activation (eagtivationby water) may
alsoapply.
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(4) ELT (S) Class(buoyant)this type of ELT is intended to be removed from the rotorcratft,
deployed and activated by survivors of a crash. It can be tethered tfe aalit or a
survivor. The equipmenshouldbe buoyant and ishouldbe designed to operate when
floating in fresh or salt water, anshouldbe selfrighting to establish the antenna in its
nominal position in calm conditions.

(5) ELT (S) ClaBs(nonrbuoyant):this type of EL$houldbe integral to a buoyant device in the
rotorcraft, deployed and activated by the survivors of a crash.

(6) ELT (AD) or automatically deployable emergency locator transnRERELY this type of
automatically deployablelH is intended to be rigidly attached to the rotorcraft before a
crash and automatically deployed after the crash sensor detersihat a crash has
occurredor after activation by hydrostatic sensorhis type of ELT shld float in water
and is intendedo aid SAR teams in locating the crash site.

(7) Crash acceleration sensor (CAS) device which detects an acceleration and initiates the
transmission of emergency signals when such acceleration exceeds a predefined threshold
(Gth). It is alsalesignated as g switch.

(d) Procedures
(1) Installation aspects of ELTs
The equipment should be installed in accordance with the guidance provided in this AMC.
(iv) Installation ofthe ELTtransmitter unit and crash acceleration sensors

The location of the ELShould be chosen to minimise the potential for inadvertent
activation or damage by impact, fire, or contact with passendsrggager cargo.

The ELT transmitter unit should ideally be mounted to primary rotorcraft-load
carrying structures such as trussésilkheads, longerons, spars or floor beams (not
rotorcraft skin). Alternatively, the structure should meet the requirements of the
test specified in 6.1.8 of EGRA.

The structureon which an ELT is mounted should not be likely to separatase of

a aash, such as mtorcraft tail boom.However, his does not apply to ELsJ,(which
should beinstalled orstowed in a location that is conspicuously marked and readily
accessible, or should be integral to a buoyant device such as a life raft, depending
onwhether it is ClasA or B.

The crash acceleration sensor installation can be a source of nuisance triggers, non
activation or missed deployment due to improper installation.

Nuisance triggers can occwhen the crash acceleration sensor does not work as
expected or is installed in a way that it is exposed to shocks or vibration levels
outside those assumed during equipment qualificatioraking it susceptible to
inadvertentactivation It can also be activated as a result of improper handling and
installation practices.

Non-activation can occur wheoperational ELTs are installed in such a way that
prevents the crash sensor from sensing actual crash forces.
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(ii)

(iii)

Particular attention should be paid to thmstallation orientation of the crash
acceleration sengo If the equipment contains a crash sensor, that part of the
equipment containing the crash sensor should be clearly marked by the ELT
manufacturer to indicate the correct installation orientation(s), if appropriate, for
crash sensing.

Installation designshould follow the instructions contained in the installation
manual provided by the equipment manufacturer.the absence ofin installation
manual, in generalin the case of a helicopter installation, if the equipment has
been designed to be installesh fixedwing aircraft, the equipment manufacturer
has historically recommended the installation be oriented with an angle of
45degrees with respect to the main longitudinal axis. This may help the sensor to
detect forces in directions other than the aim longitudinal axis since during a
helicopter crash, the direction of the impact may easily differentiate from the main
aircraft axis. Nevertheless, it should be noted that this is not the unique solution for
helicopters. There are products currently dable on the market that are designed
specifically for helicopters or designed to sense forces in several axes.

Use of hook and loogtylefasteners

In several recent aircraft accident€&LTs mounted with hook and loop style
fasteners, commonly refeed to asWelcrdQ have detached from their aircraft
mounting as a result of the crash forces experiencé&tie separation of the ELT
from its mountcould cause the antenna connection b@ seveed, rendering the
ELT ineffective.

Inconsistent installation and reinstallation practices can lead to the hook and loop
style fastener not having the necessary tension to perform its intended function.
Furthermore, the retentioncapability of the hook and loop style fastener may
degrade ove time, due to wear and environmental factors such as vibration,
temperature, or contamination.The safety concern about these attachments
AYONBIF&aSa 6KSy GKS 9[ ¢ YI ydzFl OGdz2NENDa
(ICA) do not contain specific instrigns for regularly inspecting the hook and loop
style fasteners, or a replacement interval (e.g. Velcro life limit). This concern
applies, regardless of how the hook and loop style fastener is installed in the
aircraft.

ELT antenna installation

The nost recurrent issudound during accident investigatiorsoncerning ELTis
the detachment of the antenna (coaxial cablejdusing the transmission of the ELT
unit to be completely inefficient

Chapter6 of ED62A addresseshe external antenna installatio and provides
guidance, in particulagn:

(A) antenna location
(B) antennato-ELTtransmission unitelative position

(C) coaxiatcable characteristicsand
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(D) coaxialcable installation

Any ELT antenna should be located away from other antennas to avoid disruption of
antenna radiation patterndn any case, during installation of the antenitashould

be ensured that the antenna has a free line of sight to the orbiting COSRRSAT
satdlites at most times when the aircraftiis the normal flight attitude.

Ideally, for the 121.8MHZzELT antenna, a separation of Zngtres from antennas
receivingvery high frequency (VHiIEommunications and navigation is sufficient to
minimise unwantedriterference. The 408MHz ELT antenna should be positioned at
least 0.8metres from antennaseceivingVHF communications and navigation to
minimise interference.

External antennas which have been shown to be compatible with a particular ELT
will either be part of the ETSO/TSé&bprovedELT or will be identified in the ELT

YI ydzZFlF OGdzNENRa AyadlttlraAz2y AyadNHzOGA;
antennas are outlined in FAA AG.132B.

The antenna should be mounted as close to the respective ELT as gafaleti
Provision should be taken to protect coaxial cables from disjunction or from being
cut. Therefore installation of the external antenna close to the ELT unit is
recommended. Coaxial cables omcting the antenna to the ELThiti should not
crossrotorcraft production breaks.

In the case of external antenna installatioBD62A recommendshat its mounting
surface should be able to withstand a static load equal tood00YSa G KS |y
weight applied at the antenna mounting base along the lordjital axis of the
rotorcraft. This strength can be demonstrated by either test or conservative
analysis.

If the antenna is installed within a fin cap, the fin cap shouldnaele of a material
that is RRransparent and will not unduly attenuate the radiatéransmission or
adversely affect the antenna radiation patteshape

In the case of internal antenna locatiothe antennashould be installed as close to

the ELT unit as practicable, insulated from metal window casings and restrained
from movement within the cabin area. The antenna should be located such that its
vertical extension is exposed tm &Ftransparent window. Theé y (i S yorgxintinya

to the vertical sides of the window and to the window pane and caasmgell as

the minimum acceptable windowdimensions should be in accordance with the
SljdzA LIYSY G Y| ydzFlF OGdzNENRa AyadNHzOGAZ2Yyad

The voltage standing wave ratio (VSWR) of the installed external antenna should be
OKSO1SR Fid Ittt @g2NJAy3a FTNBIldSyOASa OO0
recommendations.

Coaxial cables between the antenna and the @iiffshould have vibratiomproof RF
connectors on each end. When the coaxial cable is installed and the connectors
mated, each end should have some slack in the cable, and the cable should be
securedto rotorcraft structures for support and protection.
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In order to withstand exposure téire or flame, the use of fireesistant coaxial
cable or the application of fireesistant material around the coaxial cable is
recommended.

(2) Deployment aspects &LTs

Unlike the general recommendations on ELT installation found 622D this standard
does not provide detailed or extensive guidance for the particular case of AD¥RHLTs
have particularities of the design and installation that need t@tdressed independently
of the general recommendations.

The location of the ADELT and its manner of installation should minimise the risk of injury
to persons or damage to the rotorcraft in the event of inadvertent activatidre means

to manually deployhe ADELT should be located in the cockpit in such a way, and should
be guarded sgthat inadvertent manual activation of the ADELT is minimised.

Automatic deployable ELTsalid be located so as to minineiglamage to theotorcraft
structure and surfacesluring deployment. The ELT deployment trajectory should be
demonstrated to be clear of interference from the airframe or other part ofihtercratft,

or with the rotor in the case of helicopters. The installation should also not compromise
the operation d emergency exits or of any other safety features.

In some helicopters, where an ADELT is installed aft of the transport joint in the tail boom,
any disruption of the tail rotor drive shaft has the potential to disrupt or disconnect the
ADELT wiring. Froraccident investigations, it can be seen that if tail boom becomes
detached, an ADELT that is installed there, aft of the transmant,jwill also become
detachedbefore signals from sensors triggering its deployment can be received.

Therefore, it is reammended to install the ADELT forward of the transport joint of the tail
boom.

The hydrostatic sensor used for automatic deployment should be installed in a location
shown to be immersed in water within a short time following a ditching or water impact,
but not subject to water exposure in the expected rotorcraft operatiohbisassessment
should include the most probablerotorcraft attitude when crashedij.e. its capability to
keep an upright position after ditching or a crasinto water.

It should alsdoe shown that the risk of unsuccessful ADELT deployment, due to rotorcraft
floating attitude, including capsized, has been minimised.

The installation supporting the deployment feature should be demonstrated to be robust
to immersion. Assuming a crash oweaiter or a ditching, water may immerse not only the
beacon and the hydrostatic sensor which is designed for this, but also any electronic
component, wires and the source of power used for the deployment.

(3) Additional considerations
() Human factordHHP

The ELT controls should be designed and installed so that they are not activated
unintentionally. These considerations should address the control panel locations,
which should be cleairom normal flight crew movements when getting into and
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