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1. Summay of theoutcome of the consultatior

1. Summay of the outcome of the consultation

EASA razived a significant number of comments on NPA 2016which led to some changes to the
certification specification§CSs}hat were proposed. An explanation of how the comments affected
the final text of theCSsand associated acceptable means of comm&(AMC)can be found in
Section 2.4 of thé&xplanatoryNote to Decision2018/007/R.

The comments that were received can be summarised into the following areas:

Proportionality for rotorcraft that only require emergency flotation systems

Some commerdrs stated thatthe proposed requirements faspecific load requirementand for the
water entry behaviour of the rotorcraft to be substantiatéar an emergency flotation systeifieFS)
(not full ditching certification) werexcessive for rotorcraft that wodlonly fly over norhostile sea
areas andhat there was a need for greater proportionality. Furthermore, it was pointed out that the
use of FAA AC material (MG10) as AMC to set certification requirements was inappropriate.

Irreqular wave testingpecificaion

Comments were received from industry relating to uncertainty as to how to implement the
probabilistic capsize resistance test specification in practice.

Postcapsize grvivability features

A significant number of comments were received during the consultation of20RP&01 regarding the
Hostcapsize survivability featur@Some stakeholders considered that the proposed amendment was
too prescriptive as the only identified means of comgtice in the AMC was the provision of an
Wir pockefand another desigrefnergencybreathingsystemg was specifically ruled out.

Some stakeholders also challenged the technical feasibility of providingirapockefXhrough the
enhancement of theEFS A number of technical challenges were identifiashd these include the
potential for:

T inadvertent deployment of the modified EFR®sulting in a catastrophic event (e.g. flotation
units needing to be closer to the main rotor to achieve the requiredifigaattitude);

T h2 i SEKFdzadG 3IFrasa | OGAyYy3a dzLl2y |, §dttiBg ufathevabldl A 2 y
standards for material selection

T aerodynamic disturbance in the complex area close to the main rotor due to the protruding
volume for the highemounted stowed flotation units

T the need to design for potential damage to a higiounted flotation unit by the main rotor
immediately after inflation and before the main rotor has stopped turning.

In their comments, helicopter designers expressed seriomscerns about the abovéems, and
particularly in regard to the introduction of an additional catastrophic hazard. The main concern
related to the potential forthe inadvertent deployment of a highmounted flotation unit close to the
main rotor. Helicofer manufacturers stated that the technical challenge posed by needing to design a
device with high integrity to preveranyinadvertent deployment in the vicinity of the main rotor was
excessive.
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Definitions anderminology

GComments were received onthe definition of a ditching itselfComments werealso received
requestingto clarify the use of the termditching emergencyexitQ This term has existed for many
years in C27 and C9, and is used when specifyirige additional exit requirements forotorcraft
certified with ditching provisions.

Structural aspects

A significantnumber of commentswere received on the ability to interpret the structural ditching
provisionsand the terminology that was proposed.

Underfuselage chevrons

Comments wereaceived on the appropriateness of a CS provision for ufikglage chevrons on all
rotorcraft certified for emergency flotation or full ditching.

Some commenters proposed that this should be a helicopter offshore operations (HOFO) operational
requirementwithin the Air @°SRegulation.

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page3 of 158

European Union



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

2. Individual commentsand responses

In responding to comments, a standard terminology has been applied to &#SI® gosition This
terminology is as follows:

(@)

(b)

()

(d)

Acceptedt EASAagrees with the comment and any proposed amendment is wholly transferred
to the revised text.

Partially acceptedt EAS/Aeither agrees parally with the commentor agrees with it but the
proposed amendment is only partially transferred to the revised text.

Noted 1 EASAacknowledges the comment but no change to the existing text is considered
necessary.

Not acceptedt The comment or proposed amendment is not sharedEBEA

(General Comments) -

comment

response

comment

response

comment

*

*
* ok

An agency of the European Union

8 comment by:Aerossurance

We are supportive of the intent of this NPA because of ldnge number obffshore
passenger movements by helicopter.

Noted.
91 {! I LIINBOAIFIGSa ! SNPaadz2Ny yOSQa & dzLJLJ2 NJ

26 comment by:Aerossurance

At the highly helpful EASA workshop on this NPA, held in April 2016, it was noted that
potential design solutions not explicitly currently covered by the AMC could be subject
AltMOCapplication. We are of the view that where a provision rémgs new solutions (e.(
that have not yet entered service on any helicopter) that the objective b
requirementsand their AMC should be flexible enough now so as to minimise the nee
Special Conditions/Equivalent Safety Findings or AtM@EKC ofentated around yet to be
fully proven solutions could result in the unintended consequence of this
institutionalising sukbptimal solutions, restricting safety enhancements/innovation
causing unnecessary delay in the introduction of new typesffishore service.

Noted.

The discussion about AltMQépplications at the subject workshop was in reference t
particular proposed requirement text which was revised before the NPA was publishe
proposed requirement text was revised because it was considered to be too prescriptiv
issue raised dung this discussion has therefore been resolved.

66 comment by EUROCONTROL
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comment

response

comment

*

*
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The EUROCONTROL Agency has no comment to make on NRA1 20d6cerning
'Helicopter ditching and water occupant survivability'.

Noted.
EASA appreciatés dzNR2 O 2 syippditHof tisiNPA.

70 comment by:NHF Technical committee

NHF welcomes the NPA and in general support the work of improving safety for pass
and crew after helicopter ditching.

NHF support using the helicopter design aprimary aid to ensure proper safety of tf
passengers and crew, as long as this does not introduce new risks.

Design and safety requirements, related to this NPA, should be of the same standart
for small (CS27) and large aircrafts (CS 29).

Thereforeany comments given by NHF related to paragraphs in CS 27, may be ¢
related to same subject/paragphs in CS 29, and vice versa.

Not accepted.
EASA appreciatésKS b1 C ¢ S OK Yy &u@port forthi NPAA (1 1 SS Q&

EASA understands that Ni#els that C&7 and C&9 rotorcraft standards should be tf
same in the subject area, and the NHF comments have been considered accol
However, as it is apparent in the NPA proposals, and the replies to many other comm
this CRD, EASA canragree with this position. G& and C&9 standards differ in man
areas and EASA sees no reason for this not to be the case for ditching requirements.

75 comment by:Robinson Helicopter Company

The NPA does not correctly identify thagnitude of the impact on smaller (néPategory A
CS27 helicopters.{ SOG A2y nomdo GAGE SR d2K2 A&
European offshore fleet and lists only multiengine helicoptemhe revised ditchin
requirements, however, will aff¢ singleengine helicopters performing operations ov
water as is evident from the EASA commercial operation regulations:

CAT.IDE.H.320 All helicopters on flights over watditching.

X

(b) (b)Helicopters shall be designed for landing on waiercertified for ditching ir
accordance the relevant airworthiness code or fitted with emergency flotation equig
GKSY 2LISNFGSR AyYX

3) (3) performance class 3 on a flight over water beyond safe forced landing dis
from land.

Singleengine Ielicopters are currently used for owverater sightseeing flights, charte
flights between small islands in the Mediterranean Sea, and fish spotting as a few exe
i.e. conditions where the water is not a hostile environmefmhese helicopters are tygally
fitted with emergency flotation equipment but not fully certified for ditching, following |
guidance of AC 2B MG 10.The NPA replaces the existing guidance with significant as
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of the revised ditching requirement for emergency flotationuggment. The cost anc
practicalities of compliance with the new requirements are likely to be prohibitBasic
emergency flotation systems have been in use on smalle27C®torcraft for many year
and offer significant safety benefits even withowinse of the ditchingspecific items such &
water impact velocity considerations and evaluation of exits in the cap!
condition. Eliminating the ability to certify simple, proven, reebrld-usable floatation
systems may result in a reduction rather than enhancement in safety.

Noted.

The NPA proposal®r emergency flotation equipment approval for a-£5 norCAT A
rotorcraft do require flotation systenditching water entry loadgbut not loads imposed o
the rotorcraft itself) and that overall rotorcraft behaviour be substantiatedhis is noj
required bythe existing MG10 guidancelowever, the NPA does not propose ewraluation
of exit usabilityin the capsized condition

The former was seeascorrectinga long standing inadequaocy MG10.

127 comment by:Aerossurance

At the highly helpful EASA workshop on this NPA, held in April 2016, éowasenting that
defining a survivable water impact is problematithile we would agree it is problematic
create a fully comprehensive set of practical criteria, the greatggioatunity for safety
improvement is in the area of SWIShe definition of a reasonabEW!I| impact criteria t
assess design against is preferable to having no criteria and hoping to get a secondary
in SWIs from certification criteria applied titchings that only require performance |
functionality in event of a ditching.

Noted

Studies of SWIs have shown the range and variability of key impact parameters (e.g.
and longitudinal speed) to be too great to design for them explicitly. Furthermore, stud
EFS crashworthiness have clearly demonstrated that the most efecpproach fol
effecting improvement is through flotation unit redundancy. It is therefore sufficien
require redundancy without specifying any speeds or loads.

162 comment by DGAC France

Please note that DGAC has no specific commenthemNPA 201®1 "Helicopter ditching
and water impact occupant survivability"

Noted.
EASA appreciaté&sD ! /  C NUppo®fsrahis NPA.

256 comment by AIRBUS HELICOPTERS

Please find here enclosed Airbus Helicopters (AH) Geoupments to the EASA NPA 20
01 published on 230f March, 2016.

In general, although AH considers that many of the amendments proposed in this NPA
be beneficial to the safety of rotorcraft operating offshore, our main issues are:
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Post capsize suivability: AH does not agree with the means of compliance proposed in
(air gap).

Stability demonstration on irregular wavekhe test program proposed in AMC
questionable on different topics

Water entry Water entry conditions need son@arifications.

Emergency evacuatiorCS and AMC recommendations tend to 2 different ditcl
emergency procedures, depending on the operational scenario. This needs to be high
in AMC.

These comments will be detailed here after in front of eaghcerned paragraph.

Noted.

The points raised here by Airbus Helicopters will be handled under the specific com
raised elsewhere.

288 comment byBell Helicopter

Comment General: The NPA is raising the bar for any tyfietafion system (ditching o
not). Under C&7 there would be three levels:

1. EFS that needs to meet the structural ditching requirements of 27.563 and dit
requirements of 27.801, based on AMC 27 MG10.

2. EFS with ditching that needs to meet the struetuditching requirements of 27.5€
and ditching requirements of 27.801 plus new egress and equipment requirer
in C27.

3. Category A EFS which needs to meet the structural ditching requirements of 2
and ditching requirements of 29.801 (including esifloats/air pocket) plus nev
egress and equipment requirements in-£5and part of G29.

RecommendationThe regulations need be scalable to allow for simple EFS based on ¢
requirements. The recommendation would be to have the following feRTa&nd C9 to
allow for a safety continuum.

Under C7:
1. Simple EFS that meets the buoyancy requirements of 27.801 based on current
guidance.

2. EFS with ditching requirements that meets the structural ditching requiremen
27.563 and ditching requements of 27.801.

3. EFS with full ditching capability which meets the structural ditching requiremer
27.563, the ditching requirements of 27.801 plus-ZZSegress and equipmel
requirements (no requirement to meet any -9 requirements).

Partiallyaccepted

A scaled approach of lesser stringency than that proposed in the NPA is now ac
However, the lower end of this scale is not as low as the commenter proposes.

The commenter is proposing that the least stringent standard (presuntabgain credit
against the operational requirement for emergency flotation certification, as opposed t
ditching certification) should retain the current floats and attachments structural standa
MG10, namely that no specific water landing coruis are specified, and that float ar
attachment loading during subsequent movement in waves is also not specified.
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Instead, it has been agreed in the rulemaking working group that a more justifiable sta
for emergency flotation certification is to reqe that C27.563 structural standards be me
but only for the floats themselves and their attachments to the helicopter, and that
stability of the helicopter be shown in irregular waves, with the saff@vable probability o
capsize as that requed for C&9 (10 %).

For full ditching certification, the requirements of £8563 shall be met for the comple
helicopter, stability of the helicopter shall be shown in irregular waves, with a the
allowable probability of capsize as that requirest CS29 (3.0%), and a reduced set |
equipment requirements relative to €9 shall be provided (i.e. no auto arm of the EF!
SYKIFYyOSR AfftdzYAYFGSR YFENJAy3da 2F SYSNB!

In regard to theallowable probability of capsizén both cases, it is to be noted that tt
reason for the value being equal to that for large helicopters should not be set
unexpectedly stringent for G&. Rather, the value required for @9 has in fact bee|
pragmatically alleviatedn order to reab the practicable limit for demonstration via sce
Y2RSt (SadAy3ae c2fft2Ay3ad GKS AGKRNI gl
FSIFGdzNBaé¢ 0aSS GKS NBaLlRyasS (2 R2wotidhae
been 0.03%, but as statedthis would have been impracticable. In the interim, until |
results from the focused research are available (see the response to Comment 345),
equal to that required by G&7 is considered to provide an acceptable level of safety.

For Caggory A helicopters, the same requirements as fo288pply in all aspects.

New paragraph C&7.802 has been created. (See the response to Comment 338 w|
content following this approach regarding structural requirements).

This scaled approach isrtsidered to provide a reasonable balance between safety anc
practicalities of providing design capability in the smalleRZ8elicopter types.

289 comment byBell Helicopter

Comment General: Under @9 there would be two levels:

1. EFShat needs to meet the structural ditching requirements of 29.563 and ditc
requirements of 29.801 (including side floats/air pocket), based on AMC 29 MG

2. EFS with ditching that needs to meet the structural ditching requirements of 2¢
and ditchingrequirements of 29.801 plus new egress and equipment requirem
in CS29.

Recommendation: Under €&9:

1. Simple EFS that meets the buoyancy requirements of 29.801 based on current
guidance.

2. EFS with ditching requirements that meets the structudéthing requirements o
29.563 and ditching requirements of 29.801.

3. EFS with full ditching capability which meets the structural ditching requiremer
29.563, the ditching requirements of 29.801 plus-Z9Segress and equipmel
requirements.

Partially accepted

After deliberation, it has been concluded that there was not the same justification
scaled approach to certification with @8 emergency flotation and full ditching provisic
as there was for the equivalent standards irZZse@ the reply to Commeri88).
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However, it is accepted that for emergency flotation certification (as opposed to full dit
certification), there is reason to have some form of reduced requirement. After deliber:
it was concluded by the rulemakingogip that for helicopters with a passenger seat
capacity of 9 or less, only the floats and their attachments to the helicopter must be s
to be compliant with structural requirements, and not the helicopter itself. For helicoy
with a passenger séiag capacity of 10 or more, compliance must be shown with the s
structural requirements as for full ditching certification.

New paragraph C&.802 has been created. (See the response to Comment 338 w|
content following this approach regardingsttural requirements).

290 comment by Bell Helicopter

Comment: Because both @3 & 29 have eliminated the possibility of a simple flotat
system, this has the potential to reduce availability these systems and reduce the le
safety for operators who do not want the expense (and additional weight) of ditc
capability. In addition for CR9 all flotation systems would need a side float/air poc
configuration.

RecommendationOperating rules, OGP standards, etc. should be uselictate the level o
safety required in different hostile or nemostile environments.Private and general aviatic
operators should be able to choose the level of safety they desire for their personnel
and not be forced to choose between safatyd weight and cost.

Partially accepted.

Operational rules do dictate the level thbtation equipmentrequired for flights over hostils
and nonhostile sea areasand the subject rulemaking activity has no effect on th
requirements.

However,it is acknowledged that the RMT.120 NPA proposals were excessive in resj
the requirements for emergency flotation approval. After consideration, EASA

agreement that for G&7, and C&9 rotorcraft with a seating capacity of 9 or less, only
flotation units and their attachments to the rotorcraft need withstand the loads specifie
C27.563 or C829.563 as appropriate. For @28 rotorcraft with a passenger seating capac
above 9, the rotorcraft must comply with @8.563. This has beenacified in new
paragraphs C37.802 and C39.802, which were created in response to comment 338.

These changes set less onerous certification standards for the smaller helicopters, as
by the commenter.

291 comment by Bell Helicopter

Comment: MGIO-¢ KS FANRG aSydaSyOS adlridiSasz ac¢K
systems used to provide buoyancy for rotorcraft not specifically certificated for ditchin
performingovers | G SNJ 2 LISNI GA2y & dé

{SOGA2y O® 6pU d#einenis $od émergencyzBotatioy ystemNghdjuldizb
YAYAYdzY 2F up LISNOSydG SEOSaa odzeéel yode |

Recommendation: MG 10 is not applicable for ditching certification.
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Noted.

The commenter is correcthe current MG10 is not applicable for ditching certification, i
only applicable to rotorcrafineeding tocomply with the operational requirement to b
equipped withanemergency flotatiorsystem

292 comment byBell Helicopter

Comment: The NPA and the RIA were written using existing fleet ddta.conclusions i
the RIA are not valid for the new, modern aircraft that would be required to meet t
regulations. w2 0 2 NONJ Fi& 6AGK GNBFfE& /1 GS3sNdad
improved situational awareness will have a much less likelihood of either a ditching
water impact.

Based on the values quoted in the RIA, it is also questionable on whether or n
development testing and optimization of additional floatstalled on the upper fuselage |
the helicopter was adequately accounted fdBEMs typically spend a great deal of time
flight testing optimizing the upper surfaces of the helicopter, and adding protrusions in
areas will not be a straightforwd as it sounds.

Recommendation: EASA is requested to reassess the conclusions within the RIA a
modern aircraft which have greater performance, reliability and situational awareness.

Not accepted.

Whilst it is to be expected that futureotorcraft accident statistics will show improvemel
due to the design factors quoted by the commenter, it is by no means a certainty the
will transpire. Furthermore, there is reason to believe that operational factors will con
to pose an appciable safety risk. EASA, therefore, feels that the conclusions of the R
not questionable to a degree warranting a reinvestigation.

293 comment byBell Helicopter

Comment: The summary of main impacts costs is too low by an ordeagfitude.
RecommendationNeed to include both development costs and implementation costs
the summary

Not accepted

The economic costs quoted in the RIA are taken from data supplied by helic
manufacturers. In the absence of contradictory data being supphe&SA feels that th
conclusions of the RIA are not questionable to a degree warranting a reinvestigation.

294 comment by Bell Helicopter

Comment: Issues with global harmonization. Manufacturers under US and Canadian s
design will still be able to develop products to current regulations but not get EASA di
certification. Manufacturersin the EU will have no choice but to meet the EASA rules.
Recommendation: Ensure a level playing field.
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Noted

The commenter is incorrect. Manufacturers based in North American or Eurc
jurisdictions will be able to gain approval to eithboth EASA and North Americ
certification requirements, or to just the latter. There is no uneven playing field.

295 comment byBell Helicopter

Comment: The NPA has hidden the real intent of the proposed changes which is to ir
safetyF 2 NJ I G adzNDAGDI of Sé¢ ¢ EASA Moy abdiBthisinfeRt a
argue that the reason the rules were not developed for survivable water impact was be
they cannot define what a survivable water impact would be.

Recommendation: Use a safety continuum model whereby there would be scale
NBljdZA NBYSyia 6A0GK FdAf RAGOKAY3a OF LI 6.
philosophy.

Partially accepted

See the responses to Comments 288 and 289.

321 commentby: Aerossurance

We note here is no reason that issue / carriage of equipment such as Cat A EBS (for €
could not be made a limitation in theFM for operation offshore to require such equipmi
irrespective of any operational requirements if nesary to achieve certificatio
requirements.

Noted

The commenter is correct. A requirement could be developed to require that passe
and/or crew be provided with EBS, via a mandated RFM limitation.

424 comment by:General AviatioManufacturers Association
#1

The attached letter was submitted by GAMA/ASD, along with 93 appended comment
submission was the result of €St A O2 LJG SNJ Y I ydzF I Ol dzNB NA
agreement on the nature of comments to be made against NPA-2Q16

¢KS Dl!al!k! {5 O20SNAyYy3 tSGGESNI adzyYl NAT S
thoughts and concerns regarding the NPA had thus been included in this CRD.
However, the 93 comments appended to the GAMA/ASD letter were also submitted d
to EASA by individual helicopter manufacturers and will therefore not be duplicated i
CRD.

Noted

EASAias studied the GAMA letter and has concluded that in fatchalpointsraisedtherein
are answered by the replies provided against the 93 appended comnieigtgroposed tha
these replies be accepted as the response to the letter.
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EXECUTIVEUMMARY p.1

comment

406 comment byFlying Club President

| experienced an engine failure in a hostile environment in a single engined heli
without floats at 400nm south of Cape Horn in the Drake Pass

It was not a problem, and evacuatiovas straightforward and survival was slightly awkw
but not unreasonably so after 9.5hrs with sea temperatures of 1 degree C¢

Since this does not appear to be reflected in the statistical analysis then a flawe
erroneous result will follow

This sort of activity is reasonable private leisure activity and preventing it represent
FdzZNIIKSNJ SNRarAzy 2F OAGAT Sya (2 Syezé

There is a duty of those engaged with this process to inform themselves and niot &t
overbearing way against the interests of Private Citiz

Furthermore | am aware of 3 other ditching in the sea with private helicopters without f
where there was no survival issue.

response Noted.
¢KS O02YYSyYy(dSNDa LI keréquirdnient joRalih8litopter (O DaseddpPe
with an emergency flotation system covered by operational regulations. These regulat|
set flotation system standards of differing levels depending on whether the sea areas
overflown are classifieds hostile or nofhostile, and whether the intended route exceeds
any point a particular flying time to, or distance from, land.
The subject RMT.0120 in no way affects these operational regulations.
2. Explanatory note p. 621
comment 1 comment by ENAV
NA
response Noted
It is assumed this comment was entered in error.
comment 3 comment by Luftfahrt-Bundesamt
1)

**
* *
* *
*

*
* ok

An agency of the

European Union

page 10, chapter 2.5, table 1. The economic impacts state that in Option 1 "500 00
"Insignificant" but "300 000" (kesser value) are "Very low". This seems to be wrong.

2)

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Pagel2of 158



European Aviation Safety Agency

Appendix toDecision2018/007/R 1 CRD to NPA 2@-01
2. Individual commentandresponses

response

comment
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page 16, headline "CS 29.783": The next sentence mentions that "it has been mo
CS29.803(c)(3)." But not the whole paragraph has been moved but only the subpar
(h). So the headline shtwibe "CS 29.783(h)"

Accepted

1) ¢KS NBFSNBYOS (2 W+xSNER f26Q Ay G(GKS O¢F
WLYaA3AyATFAOIyiQd LG A& AoyS lykeSi SGR2 tid
also an error. This should reddn $n@ m2 A G K GKSasS Ggo2 | YS
the information for Option 3 is then in line with Table 4.13, which is correct, and v
appears later in the NPA presenting the same data. The errors appear in the exple
note to the NPA, and thusormal correction is not considered necessary.

2) The commenter is correct in that a tit€S29.783(h§imight have been clearer. Howeve
this is part of theexplanatory note to the NPA, and thukrmal correction is no
considered necessary.

76 comment by:Robinson Helicopter Company

2.4. List of definitions used in this NPA:

G9YSNHBSyOe [FTYRAY3I 2y 2FGSNE Aa y2 2y
FT2NOSR ©@IKGRAMWIXSY RSTFAYAUGAZY 2FFWv{baF@I
flyRAYIE 2INY ABAVOKBRYHGE [ yYRAY I 2y 2 (¢
forced landing onto water that did not involve ditching and consequently there is no lon
term to identify this situation.¢ KS G SN)Y afl Wy RBRERE 04 & y 2
F2NJ a9YSNHSyOe flyRAy3ae aAyoS ftyvyz2ad
case of an emergency landing due to fuel exhaustion that could have been avoic
checking the fuel quantity before flight).

Thefollowing items should be clarified.

9 LT GKS flIyRAYy3a A& aRStA0SNIGSte SES
autorotation to water)? An autorotation to water following a power failure in a-(
HT NRG2NONF FUG A& LINROIOf @ 1) Fhe tintkelRabié b
decision making is very short, and 2) There is no option other than the water lar

1 LT GKS 461 GSN) fFyRAY3I A& aGoAlGK GKS
LIN} OGAOFof S¢z YIyeé 27T iKS asSlt g
important. Seakeeping need only be maintained briefly during occupe
egress. However, a more common and possibly safer course of action, partici
for smaller C&7 rotorcraft operating closer to shorelines, would be to remain v
the floating rotorcraft until assistancarrives.¢ KS RSTFAYAGA2Yy 2
exclude this scenario.

Partially accepted/Not accepted/Partiatigcepted

1) The term'Bafe Forced Landifas included in the list of definitions in error. This te
was not proposedor use by the NPA in any C& or C&9 regulation or AMC tex
However, this is part of thexplanatory note to the NPA, and thuisrmal correction is
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comment

response

comment

response

comment

response

comment

response

*

*
* ok

An agency of the European Union

not considered necessary.

2) It is not understood why the commenter believes an autorotation to water with 27
rotorcraft, following an engine failure, would not be deliberately executed.

3) It is agreed that the definition of ditching does not include the scenario whereby
occupants may decide to stay inside the rotorcraft. However, EASA considers this
exceptional decision by the crew/occupants and sees no reason to change thi
standing part of the definition.

166 comment by:Zodiac Evacuation Systems divisifinance

A Definition of "capsize" shoulde added.

Recommandation :
Capsize: The most stable floating attitude of the helicopter

Not accepted

After due consideration of this comment, it was concluded that the meaning of caps
sufficiently obvious as to require no definition.

167 comment byZodiac Evacuation Systems divisiéinance

For better understanding of the regulation, the definitions should be added to the AMC

recommandation Add definitions in the AMC

Noted

Definitions are included in the relevant AMCs.

225 comment by Sikorsky Aircraft Corporation

The data provided in Section 4 does not support the results of the 84a.comments t(
Section 4.

Noted

Please see the responses to the referenced comments

278 comment by:Argentina Aildine Pilot Association

DITCHING EMERGENCY EXIT: "...from a capsized and flooded rotorcraft" change for
rotorcraft." because of the chopper may stay floating, with uncertain time availabl
escape, and use emergency exit for saving timonormal exit door locked, and so on.

Partiallyaccepted

The confusion that is evident from this comment as well as points raised by other com
to the NPA, have resulted in agreed changes to the usage of the‘##cthing emergency
SEAGQ
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comment
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The NPA proposed that the teriditching emergency ext 6 S NB Gl Ay SR
same way as before, but with an increased number of these exits being required. The
was to provide for much improved ability to rapidly escape from the floodakin of a
capsized helicopter (i.e. as is likely in a water impact). In order to make this intent
ikKSasS SEAGA KIF@S y2¢6 06SSy RSaAaaylGSR I
¢KS GSNY WRAGOKAY3I SYSNBSyOe SEAI equked By
the new requirement C39.801(c). These exits are required to enable passengers to
step directly into the life rafts whilst the helicopter remains upright. This is the expe
condition following a ditching.

ltistobenotedthatt8a S (62 SEAG RS&AIYI GAZYy&as | f
required for all helicopters, irrespective of whether they are approved for ditching, art
exclusive. A particular exit may be provided for the purposes of just one of the
desiquations, any two, or all three.

279 comment by:Argentina Air line Pilot Association

RETAINING LINE: "... The short retaining line es provided to pibiioaft during occupan
transfer from the rotorcraft to the life raft. The long retaining line es provided to allow
life raft to drift away from the rotorcraft but remain attached thereto, thus facilitat
survivor(s) location by rescuers. Both rieiag lines are designed to release the life 1
without damage should the rotorcraft sink."

1. Transferring pax from chopper to life raft directly is almost impossible or dange
IMPOSSIBLE in many times when life raft inflate in the opposite sidpt(droble
side life raft, but is not the rule). DANGEROUS because of CO2 cilinder(s) in tt
you jump over raft: you can injured yourself, or brake the raft, or both. On the
side, if chopper has short time floating without capsizing (depgndim sea state
short retaining isinnecessary or dangerou#. short line automatic release fails, y
haven't enougt time to cut the line using specific knife on board of raft (if you fir
Worse at night.

2. Suggestion: eliminate short retaining litfeat joint life raft to chopper, and instruc
every passenger or leader passenger to pass or jump ALWAYS from chopper t
and after, get into a raft.

Not accepted

Direct entry to alife raft is highly desirable because subsequent survivaan be
compromised by becoming wetFurthermore, timbing into a life raft from the water i
difficult and places additional stress upon the survivor

Automatic release of the retaining lines, in the event of the helicopter sinking, is feasibl
is already required by G&7 and C&9 for the currently required single line. The change
the certification specifications is only to clarify that two lines are required, as is cL
practice.

EASA sees no reason why future helicopter designs cannstudie that direct passengs
entry into the life raft is facilitated.
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3.2.1. Draft amendment to G371 Bookl p. 22

comment

response

234 comment by FAA

Name of Subpart €hould not be change Do not remove "REQUIREMEN

Accepted
The titleof Subpart C will not be changed.

CS27.563 Structural ditching provisions p. 2223

comment

response

comment

*

*
* ok

An agency of the European Union

168 comment byZodiac Evacuation Systems divisiGinance

CS27.563 (a)
The meaning of mean wave surface (through all 563) is not clear. Are the spebds
considered as ground speeds?

recommandation Clarify the meaning of mean wave surface/requirement.

Accepted

The text of C87.563(a) has been extensively revised. The lack of clarity cited b
commenter has been resolved.

203 comment by UK CAA

Page N0:22 & 29

Paragraph NoCS 27.563 Structural Ditching Provisions (a), AMC 27.563 (a)(1)(iii) an
27.563 (b)(3)

Comment:

The reference to twahirds rotor lift should be deleted.

Justification:

The removal ofwo-thirds rotor lift is justified and recommended in Appendix B, Item 9
page 199). This has been incorporated in AMC 27.801 (b)(10) on page 31, but nof

above references.

Proposed Text:
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response

comment

Modify the existing text as follows (deleted testtuck-through):

CS 27.563 (aforwardspeed landing conditiond’he rotorcraft must initially contact th
most critical wave for reasonably probable water conditions at forward velocities from
up to 56 km/h (30 knots) in likely pitch, roll, and yaw attitudes. The rotorcraft limit vert
descent velocity may nabe less than 1.5 metres per second 5 ft/s) relatlve to the m
water surfaceRe ; ity A

2 NDNJ

AMC 27 563 (b)(3) The Iandlng structural deS|gn conS|derat|on should be based or
entry w , A A ,
u—K—NtE—dza—K—u—K—S—NwE—u—%Nxmde} tFFedoIba\nnngnymehBB 2+ 13 NJ-

Not accepted

The reason to remove an allowance to assume a rotor lift of two thirds the maximum ¢
weight (i.e. as discussed Appendix B, Item ©f the NPAWwas in regard to the water entr
scale model testing, not for the ditching structural aspects.

235 comment by FAA

Proposed (provision/requirement) language is

required to be changedThese araequirements Leave wordin
not provisions. (This comment applies to multig unchanged.
occurrences in the proposed language)

CS 27.563

Keep the first part of the sentence proposed
deletion. Recommend the language "...creat
restoring moments to co_mpen_sate the upsettil Keep "The highest like
moments caused by side wind, unsymmetr
; : “buoyancy load mu
rotorcraft loading, water wave action, rotorcre . . .
L include consideration of
CS inertia, and probable structural damage ¢ artlall immerse
27.563(b)(1 leakage considered under CS 27.801(d). Maxil P2 w2ty
float. Remove  the
roll and pitch angles determined fmo compliance remainder of the
with CS 27.801(d) may be used, if significan araaraoh as pronosed
determine the extent of immersion of each flog P2 29 &P Prop '
is advisory in nature, and should be moved to
AMC.

response | Accepted

*

*
* ok

An agency of the European Union

LG A& | OOSWLIWSR GKIFdG GKS OKFy3aS FTNRBRY W
latter term is used extensively to mean design features. The text has been revised to
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comment

response

comment

response

comment

response

01601 G2 GKS G4SN WNBIJdANBYSYiQ 6KSNB ||
In regard toCX7.563p)(1) it is to be noted thatthe responsa to other comments hae

resulted in an extensiveevisionof C&7.563 The issue raised by the commenter has b
resolved by this revision.

267 comment by AIRBUS HELICOPTERS
See our comment n° 26 CS 29.563 (a).

Partially accepted

See the response to Comment 265.

296 comment byBell Helicopter

Comment 27.563: Structural ditching provisions is unclear
Recommendation: Structural ditching provisions needs to be revieweithfmact

Accepted

This requirement has been revised in order to improve clarity.

297 comment by Bell Helicopter

Comment: The requirement 27.563(a) states for the most critical waves is inconsister
for irregular waveg i.e.rogue wave?
Recommendation: The requirement for the most critical wave needsaling

Accepted

This requirement has been revised in order to improve clarity. The ¥host critical wave
is no longer used.

C27.783 Doors p. 23

comment 298 comment byBell Helicopter
Comment: This wording used in this new paragraph is not consistent with the convers
irregular wave certification. @ RSTAYAGA2Y 2F (KS ANNB3
61 @Saé¢s a2 RSY Hgos wiNdemain ypgn aind<skediire it eSmost severe
conditions would be very difficultThe flotation requirements use a probabilistic approacl!
using irregular waves, this requirement does not.
wSO2YYSYRIFIGA2YY wSO2YYSYyR alZBSNES N SRS F¢
respect to irregular wave spectrum.

response Not accepted

hx TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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*
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This text was introduced because the similar text already found iB9Q&ef. C29.783(h))
was considered also appropriate to-2B5types.

The original text wa® Kl Yy 3SR FNBY WwoX8 Ay &SI O2yR
iKS Y2al aSOSNB aSI O2yRAlAZ2ya O20SNBF
was done to be in line with text of similar usage in other places. It is not consider
change the original meaning.

Problems have not been found in the past in agreeing how compliance with this require
in C&9 may be shown. The requirement must be seen as being related to rec
conditions that might be encountered during a ditchindhJA sees no reason to suppc
that there will be problems in showing compliance in the context of-2 Ti®torcraft.

CS 27.801 Ditching p. 2324
comment 4 comment by Luftfahrt-Bundesamt
3)

response

comment

**
* *
* *
*

*
* ok

An agency of the

European Union

page 24, addition of subparagraph (g) @x27.801: This new text includes an explanat
why the underside of a rotorcraft must be marked with a series of-kigibility chevrons. A
requirements to mark emergency exits at the outside have the same rdagoihis reason
isn't mentioned. Such an @anation "to assist the rescue services in establishing |
location and orientation of acapsized rotorcraft" isn't a technical requirement and sho
be transferred to the AMC/GM.

4)

page 24, addition of subparagraph (h) to CS 27.801: Usually theertwents which content:
a flight manual have is summarised in paragraph CS 27.1581 and subsequel
requirements which performance information need to be mentioned in the flight mant
written in paragraph CS 27.1587. It is not clear why this metloadhanged and
requirement of a content of the flight manual is mentioned in Subpart Design anc
Construction.

Partially accepted

It is correct that the reason for a marking, such as the subject chevrons, should 1
included in the requirement. However, other comments have been received in regard |
chevron markings and it has been agreed that the requirement for these markiilgbe
placed in the operational rules. All reference to chevron markings is thus removed al
issue raised by this comment is thus resolved. See Comment 236.

The requirement forthe sea conditions to which rotorcraft has been substantiateith
ditching provisions to be included in the performance information section of the \RifMe
moved toC27.1587

77 comment by:Robinson Helicopter Company
Paragraph (c):
The requirement for automatic arming and disarming coordinated with flight enve

limitations on float deployment adds significant complexity to system design and introt
the possibility of failure of the automatic arming systeifhere may be casesich as flight
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response

comment

**
* *
* *
*

*
* ok

An agency of the

European Union

over land where automatic arming is not desirable in order to minimize the possibil
inadvertent deployment.Arming and disarming at flight crew discretion is more flexible
adaptable to realvorld operating conditions.

Therequirement for automatic deployment following water entry also introduces comple
and the possibility of inadvertent deployment (e.g. during a maintenance wa:
procedure). C2NJ I GRSt A0SNI GSte SESOdziSRé Sy
assume that the flight crew will have deployed the floats prior to water contact.

A functional hazard assessment for a system that includes automatic arming and deplc
of floats will almost certainly have a hazardous failure mode or possibly evemstroghic
failure mode. Reliability requirements for such systems and the implications for sil
helicopters that otherwise do not have equipment with that level of failure mode critic
should have been included in the regulatory impact assessmerte sthis would have
significant implications for, among other considerations, HIRF and lightning qualificatiol

There is a very large difference in the target probability of capsize with and wi
mitigation. This is based on an assumption that capsigéh occupants still inside th
rotorcraft is inevitable.It treats designs more prone to capsize but incorporating mitigat
such as breathing systems as equivalent in safety to capssigtant designsGiven the lacl
of a controlled environment ding forced water landings, minimizing the probability
capsize has a far greater likelihood of providing safety benefits than anycppsize
mitigation. Consequently this revision to the regulation could lead to a reduction in s
for a ditching. This is particularly true in less than extreme sea conditions where indt
standard float designs can do a good job of keeping the helicopter uprige. acciden
database shows that calmer sea conditions are the more common situafiorallowable
capsize probability of 29% with mitigation is not consistent with the overall NPA object
enhanced water landing safetyfComments to Appendix B provide a more detailed ana
of issues associated with the proposed capsize probabilities.

ParagraphK):
dwaCé¢ &aK2dzZ R 6S dawCaé¢d
Partiallyaccepted

After due consideration, EASA accepts that it would be excessive to requizé G&n
Category A types to be provided with automatic arming of the emergency flotation sy
C27.801 will beamended accordingly.

However, an automatic deployment system for emergency flotation, with the required
of integrity, is considered to be both feasible within the constraints of producing st
rotorcraft and also essential in order to provide forproved safety in the event of a wat
impact. This requirement will therefore remain.

A % 4 A x

¢KS SNNRyS2dza WwacCQ gAft 68 O2NNBOGSROD

96 comment by:Aerossurance

As resistance to water impact is mentioned in 801(c) it is entirely reasonable tha
included in 801(b) alsoClearly what is practical and achievable in the case of water im|
will be less than in a ditching and defining a survivable water imfesit case is mort
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response

comment

respong

**
* *
* *
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*
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An agency of the

European Union

difficult, however as fatalities have predominately been caused in water impacts we fe
would be an important change.

Suggested wording:

Each practicable design measure, compatible with the general characteristics ¢
rotorcraft, must be taken to minimise the probability in the event of either a ditching
survivable water impact, that the behaviour of the rotorcraft would cause immediate i
to the occupants or would make it impossible for them to escape.

Not accepted

C27.801(b) is concerned with the behaviour of the rotorcraft during the initial water €
phase of a ditching. It is intended that the applicant should investigate whether there m
unfortunate tendencies that might negate other desigessumptions made, such as t
degree of transient submersion leading to excessive loads. This should be done foi
entry parameters within the ditching envelope. As explained in the NPA, a survivable
impact on the other hand cannot be defineddaso it would be impracticable to require tf
investigation to include the associated water entry parameters.

170 comment by Zodiac Evacuation Systems divisiGinance

for section CS 27.801 (c)
As the criteria of a water impact is nolearly defined, it is not possible to show complial
to this requirement.

recommandation :

for section CS 27.801 (c)(1)

Replace "must" by "should" (or "shall optimize") as a water impact criteria is not definec
for section CS 27.801 (c)(2) and"{Bust" is acceptable

for section CS 27.801 (g)
this section is limiting to a specific means of compliance

recommandation :
Reword specification to give high visibility chevrons as a possible means of compliar
allowing for other solutions.

Partially acceptetiNot accepted

In regard to C87.801(c)(1), it is explained in the AMC that the applicant should conside
disrupting effects of a water impact on the integrity of the emergency flotation system
where practicable, design the stgm installation to withstand those effects. It is 1
expected that a quantitative assessment of the effects should be made.

Changes have been made@®27.801 (c)(1}o make this intent clearer.
See also the responses to Comments 236 and 263.

In regard to the chevron markings, other comments have been received and it has
agreed that the requirement for these markings will be placed in the operational rules
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Comment 236. All reference to chevron markings is thus removed and the issed gy
this comment thus no longer remains. However, as chevron markings have been apy
many helicopters operating offshore for many years, it is considered unlikely that any
form of marking will be considered acceptable when discussions f&ee for the
development of an operational rule.

204 comment by UK CAA
Page No:24

Paragraph No:CS 27.801 Ditching (e)
Comment:

¢KS adlG8YSyd 62AlK OFLAATS YAGAILGAZY
qualified.

Justification:

The risk assessment presented at Item 10 in Appendix B of NPAO20(BBarting on pagt
200) from which the corresponding target probability of capsize is derived assumes th
consequences of capsize are mitigated to no worse B&m27.1309 major. If they are not
different target probability of capsize would be required.

Proposed Text:

Add to the existing text as follows (new texiderlined:

With capsize mitigatioto no worse than CS 27.1309 major

Noted.

EX! F3INBSa ¢A0GK GKS LRAYyd NIXAaSR o0&
YAGAILFGAZ2YQ Aa y2a Ot SI N

| 26 SHSNE GKS RSOA&A2Y (2 RNBYEA®ES (& 8zNIKI
(see the response to Comment 345) fromZ89ed to a reppraisal of the overall approac
to setting capsize resistance targets for bothZZSnd C&9, and mitigation of capsize is |
longer mentioned in either CS. The point raised by this comment is thus now solved.

236 comment by FAA

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page22 of 158



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

*
*
*

*
* ok

*

*

An agency of the European Union

Reword to "be designed, constructed &
Wording is not clear. installed to perform their intended functio
considering the effects of loads in 27.563;"

CS
27.801(c)(1)

This is an operation
CS 27.801(¢ requirement, and does n(
belong in CS 27.

CS 27.801(F Typo RMF should be RFM

Remove(g) and possibly add to operatiot
requirements

response | 1. Partially acceptedicceptedAccepted

2. Partially accepted The wording of C37.801(c)(1) has been changed to better conve!
intent (See also response tGomment 170). However, the change does not m
reference to C27.563, which the helicopter must comply with in any case.

3. Acceptedg Although no particular reason could be found for the subject markings t
considered as clearly appropriate tmly be mandated via an operational requiremer
after discussions within EASAwas agreed to follow this approach as the safety int
can equally be achieved.

4. Accepted; The error has been corrected.

comment 259 comment by AIRBUS HELICOPTERS

See our comment n° 258 on CS 29.801 (e).

response Noted.

Seethe response to Comment 258.

comment 264 comment by AIRBUS HELICOPTERS

See our comment n° 263 on CS 29.801 (c).

response Noted

Seethe response tadComment263.

comment 270 comment by AIRBUS HELICOPTERS

See our comment n° 269 on CS 29.801 (d).

response Accepted/Partially accepted/Noted

Seethe response to Comment 269.

comment 299 comment byBell Helicopter
*a TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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Comment: The intent of the new provision is uncleadf.563 alreadynclude the loads fo
ditching, so this would imply some other type of assessment?

Recommendation: Requirement should be reworded to clarify the intent and shoull
refer to water impact.

response Partially accepted
Seethe response tdComment 263.

comment 300 comment byBell Helicopter
Comment: Text 27.801(c)(2) is confusing. Intent is that the floats be automatically i
before water entry and not rely on pilots to arm the floats prior to water impact.
Recommendation: Requirements shoulddmeplified and less prescriptive.

response Accepted
The intent is as the commenter suggests and a simpleriastbeeradopted indicating this
intent.

comment 301 comment byBell Helicopter
Comment: The wording suggests that the floats mastomatically arm when within thi
boundaries of the envelope defined for approved flight with floatSr€¥tricted
envelop&). Manual arming is in fact a required feature in order to meet the safety cri
for inadvertent float inflation. If automaticdly armed, this would expose a higher risk
inadvertent deployment throughout the restricted envelope which would result in a s:
reduction.
Ditching by definition is a deliberately executed emergency landing on water per the
procedures.Arming the floats is in the procedures. This is an attempt to address issue:
water impact, and it is questionable whether or not automatic arming would solvié the
helicopter is flown into (or enters) the water at a speed above the envelope lingtflbats
would not be automatically armed.
Recommendation: Is this requirement necessal§@1(c)(3kstates automatic deploymer
following water entry.

response Not accepted
It is considered to be practicable to design a sufficiently reliable automatic disarming/a
system.
The main reason for introducing a requirement for automatic disarming/arming is to ad
the water impact case, where it is believed that lives hbagen lost due to floats not bein
armed.
Using only an airspeed switch to disarm/arm the floats, however, would not address th
ALISSRY@FIOF 48 OAGSR Ay (icks® cad Beveovergtibgparnnirg) ¢
floats as the aircraft descendbough an appropriate height thresholdlhis height coulc
likely be chosen to be below that of virtually all helidecks.
Additional explanation/clarification has been added to AMC 29.801(c)(2)(iii).

comment 302 comment by Bell Helicopter

‘e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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response

comment

response

comment

response

comment
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27.801(d)Comment: Testing of entry into water and sea conditions.
Recommendation: Need to establish a position

Noted.
See the response to CommeR69.

303 comment by Bell Helicopter

Comment 27.801(d): Given that ditching is a deliberate emergency landing, it is expe
be controlled by the pilot to the extent possible during an autorotation touchdowhe
requirement to conduct powered model testing of the entry is questionatblere is no way
to control the flare and subsequent run on into the water in a model t€strther, the pilot
flying the helicopter is going to aim for what he believes is the best spot to set the helic
down, and again there is no way in a model tssimulate this. This requirement does nc
LINE OARS Fye @lFfdzZd o6tS RSY2yadNIdAzy 27F
water entry and should be removed give:

1. 9F OK KSt AO2LIASNJ) Ydzad RSY2yaidaNI S iy
during certification;

2. There has not been any problems with water entry for the ditchings on record (|
am aware of);

3. a2RSt (SadAy3a 2F GKS KStAO2LIGSNRA o
actual controlled water entry.

Recommendation: Recommend deleting the entire Requirement, or rewording it to she
analysis only.

Not accepted
See the response to Comment. 269.

304 comment by:Bell Helicopter

Comment: 27.801(e) Probability of capsize useddtermine the amount of testing require
is confusing and over complicated.
Recommendation: Need to establish a position

Noted.

The staff of a competent model basin facility should have no difficulty in understandi
implementing the specification (e.g. calculating the required run durations).

This was confirmed by the majority of responses to the test specification when cotsi
were sought from these organisations.

305 comment byBell Helicopter

Comment: 27.801(e) The probabilistic approach proposed using the random gen
aLISOGNYzY adz33Sada GKIFIG GKS GSaidAay 3f akapsize
does occur, then an oceanographer can review the data and make a determirati
whether or not the test is considered a pass or fdihis results in a somewhat subjecti
assessment, and is therefore by default something very difficult to desigrNone of the
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OEMs in the WG were comfortable with the proposed approach.

Reconv SYRIGA2yY wSO2YYSYR GKIFG | &adaAadlof !
test is pass or fail based on the actual model performance during the fHstre are
examples within the current regulations where assumed spectra are tested t
representdive of in service use.

Not accepted.

It is assumed that the commenter is requestin@ample timeserie€)rather than aample
spectruni), meaning that each helicopter design would experience the very same
sequence.

It is to be notedthat water waves are a dispersive wave system, which means that diff
wave period components advance at different speeds. This means that the wave ele
time series changes spatially.

The wave spectrum (energy period distribution) might be the sandifferent locations in ¢
wave basin, but the wave time series will be different. This is evident from linear
theory, and is true in the ocean and in a wave basin.

Consequently, to reproduce a specified time series in a particular wave basin, usteseh
up the wavemaker such that the desired time series is produced at the model location
required movement of the wavenaker paddle to produce the time series can, in theory
calculated from;

(a) the wavemaker paddle transfer function, and
(b) the linear wave dispersion equations.

But unfortunately, only very small amplitude waves behave as per the linear wave equi
and linear dispersion theory is poor at taking the time series of a real wave train meast
one point in the basin angredicting the time series that will be experienced a 1
wavelengths further down the basin. The effect gets worse the steeper the waves.

In steep waveghere are strong wavavave interaction effects and other ndimear physics
(e.g. wave breaking),vich have a strong influence.

LG 62dAf R 0SS Ll2aairotsS (42 ONBFGIS | t2y13
helicopter tests, but it would probably be virtually impossible to reproduce the same
series in a wave basin widdifferent geometry and/ora different wavemaker design.

Thus the choice of a8ampl&€lime series would force all helicopter capsize model testin
be conducted in one designated wave basin. This might in itself have some benefits, |
choice of the basin is likely to be difficult and contentious.

In addition it is far from clear hav the Wample€vave time series would be selected from t
infinite number of possibilities.

306 comment by Bell Helicopter

Comment: Text 27.801(e) referring to the jettisoning of fuel has been removed.
jettisoning of fuel will not addo the buoyancy of the helicopter, but will likely raise t
KStAOQO2LIISNNaE OSYGNB 2F 3INIGAGE o/ DOX
hazard to occupants.
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Recommendation: Complete agreementhis is an overdue change that removes
reguation deleterious to rotorcraft safety.

Noted.
9!l {! [ LIINBOAIFGSa .Stf 1 StAO2LIISNEQ adzLJ
307 comment by Bell Helicopter

I 2YYSYGayY HTOPynanmMoTFO AGLINROI 0f S regiNgcorsulzhtivn
with oceanographers to come up with the probable pressures associated with certificat
a significant wave heightit should be fairly easy to generate a table which would corre
the pressure with the significant wave heightdnsure a level and clear design criteria.
wSO2YYSYyRIGA2YY wSO2YYSYR FRRAYy3 G o
to 6 ¢ 8 significant wave heights.

Not accepted
The grobable local pressuge @Qill be dependent on the particularhelicopter design an
thus, they cannot be provided as proposed.

308 comment byBell Helicopter

Comment: The requirement in 27.801(g) to add chevrons as part of a ditching configt
is not appropriate under the certification rules.

Recommendation: Requirements for specific paint schemes should be included
amendment to the operating rulesThis is similar to the operating rules for markir
surrounding egress points.

Partially accepted

It is agreed that the proposed chevron should be seen in the same light as the re
markings around emergency exits. However, these latter markings are required k
certification specifications.

However, other comments have been received in regarthe chevron markings and it h:
been agreed that the requirement for these markings will be placed in the operational
All reference to chevron markings has been thus removed and the issue raised |
comment is thus resolved. See the respots€omment 236.

309 comment byBell Helicopter

Comment 27.801(h): Nit noid, but this actually should go into 27.1587 (or a new 27.15¢
Recommendation: Move to correct Section of CS 27.

Accepted

See the response tootiment 4

329 comment byLeonardo

Auto deployment of floats is considered sensible and is already employed by
manufacturers. Auto-arm, however, may introduce additional hazards due to the possil
of inadvertent inflation at any point in thiight envelope- i.e. potentially catastrophic.

It is felt that this has not been properly considered and is especially disproportionate
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regard to Part 27 rotorcraft.

Contrasting Chevrons is a paint scheme issue and seems to have little to densiiftbation

response Partially accepted
1. See the response to Comment.77
2. It is not understood why the commenter believes that there is no safety issue for \
the subject chevrons provide a mitigatiddowever, other comments have been receiy
in regard to the chevron markings and it has been agreed that the requirement for |
markings will be placed in the operational rules. All reference to chevron markings i
removed.
comment 408 comment by:CAAN
Probabilities of Capsize should be rounded up to perhaps 3% (or maybe even 5%/ 1/2
and 30% (1/3 odds even) as the uncertainities in determining them are significant.
response Accepted
Percentage probability figuresill be roundedup to 3.0 % and30.0 %.
CS 27.805 Flight crew emergency exits p. 2425
comment 9 comment by:Aerossurance
For clarity and to ensure means of compliance are discussed only instilytfgst replac
"shown by test, demonstration, or analysis" by "demonstratedhisassumes 'demonstrate
is a generic term, as in 'demonstratempliance’', applicable to which ever means
considered acceptable in the AMC.
response Not accepted
EASA finds it better that thiext clealy indicates that n@approachego showing complianc
areconsidered a priori to be wtceptable.
comment 12 comment by:Aerossurance
Delete the unspecific adjective "rapid" or clarify a specific objective.
response Not accepted
The intent is considered to be clear
comment 13 comment by:Aerossurance
Unlike normal markings, the black and yellow markiags expected to be of use poor
visibility underwater by potentially disoriented occupantSalse ‘targets' could hamper
prompt escape.Consider adding: "Black and ws#l markings of any type should not |
usedanywhere else in the cockpit where they might delay the successful location of
operating devices or other controls to be operated underwater."
‘e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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Not accepted

Although there may be otherléick/yellowmarkings in the flight crew area (elgatching to
outline fire extnguisherswitches, life rafttmergency flotationdeploymentcontrols cargo
hook manual jettison switch@ssuch markings will not be close to emergermoyts and/or
will be of such an appearance that they are not likely to be confused by flight crew.

67 comment by NHF Technical committee

Change text to include cockpit; Furthermore, the means of access to and of openin
flight crew emergency exinust be provided using conspicuous illuminated markings t
illuminate automatically and ar
designed to remain visible with the rotorcraft capsized and the cabitior cockpitflooded.

Accepted
The text will be revised in line with the intent of this comment.

78 comment by:Robinson Helicopter Company

The requirement for automatically illuminated exit markings will add significant comp|
to most C&7 rotorcraft which currentlyhave no illuminated exit markingsAlso, the
requirement that the illumination function in a capsized, flooded cabin will introc
requirements for a dedicated, waterproof electrical supply and sealed connedtansmost
CS27 rotorcraft the emergencyexits are the same as the normal exits and are loci
immediately adjacent to occupant seatBamiliarity and proximity can alleviate the need
illumination in these designs.

Partially accepted

After due consideration, EASA has concluded that it is perhaps too onerous-2Gr kst
Category A rotorcraft to be required to provide automatically illuminated emergency
markings of the nature explained in the AMC to the proposed amendment Y 885(c)
002YY2yfteé 1y26y Fa W 99[ Quo

However, this was not the conclusion for rotorcraft certificated te2Z$Category A.
Furthermore, it was noted that the exit markings in the passenger cabin require
C27.807(a) are already required by £5807()(3) to be such that the exit can be locat
in darkness. C&7.807(d) further requires that these markings continue to function with
rotorcraft capsized and the cabin submerged.

It was noted, however, that such exit markings have not been requiredlifgrt crew
emergency exits. Althoughamiliarity and proximity arguments can be used whe
considering flight crew emergency exits, the severe disorientation inherent in a ce
situation will also affect flight crew.

Because markings that function immness, and when submerged, are already requirec
the passenger cabin, it was concluded that no argument of excess complexity could be
against similar markings being provided for the flight crew emergency exits becau:
waterproof electrical spply, for instance, could relatively simply be extended to the fl
crew exits.

CHTDPYynpoov KlFa 0SSy GKSNBET2NB | YSYRSR
so as to bereadily located and operated even in darkm@ss Ay 2 NRS NJ
C27.807(b)(3), and GST dy np 6 OO0 A a | YSY RSR tolrenailillez
the rotorcraft is capsized and the cockpit is subme@ed Ay 2 NRSNJ
emergency exit markings into line with the existing requirements for mgskim the
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passenger cabin.

¢KS GSEG NBlJdANAY3I wO2yaLAOdz2zdza Af f dzY A
O2yalLlAOd2dza WI 99[ Q (&L YI2RE0XYy Ia0 KI &
For consistencgyand as requested by Comment 79, the same text hss béen removec
from the new C7.807(d)(4Y 6 KA OK LINB@A2dzat e NBI dzA
passenger cabin

The higher level of illuminated markings will however still be required fe2 TSategonA
types, via Appendix A.

It is to be noted hat if only emergency flotation is desired, no underwater illuminat
capability will be required, because the above referenced paragraphs are only applic
WOSNIATFTAOFIGAZ2Y 6AGK RAGOKAY3I LINRPODAAAZY:

205 comment by UK CAA
Page No:24 & 25

Paragraph No:CS 27.805 Flight crew emergency efd)s
Comment:

The CS should require that flight crew emergency exit operating devices must be acc
with inertia reel seat belts locked.

Justification:

The exit willnot fulfil its purpose if the flight crew member cannot reach the opera
device. It is possible for inertia reel seat belts to lock in an accident (&\NEB), restrictini
the movement of the flight crew member.

Proposed Text:

Add to the existing text as follows (new taxiderlined:

GX ¢KS 2LISNridAy3a RSOAOS FT2NJ SI OK RAGOK.

must be marked with black and yellow stripesd must be accessible with the flight cri
Y S Y 6 Seuaibalts lacked ¢

Partially &cepted

On investigation, EASA did not find evidence that seat belt inertia reel locking had bt
adverse safety issue in the accident quoted by the commenter. Furthermore, no

evidence of the problem suggesl in this comment could be found.

However, EASA agrees that the general point raised, i.e. accessibility to exit op
devices whilst seated, is an important issue. It is agreed th&7@B5(c) will be amendetn

specify that the accessibility muse shown for the range of flight crew anthropomet
dimensions and foall possiblepost-crash conditions ofrashworthy seats.

237 comment by FAA

CS Proposed language does rReplace the final sentence w
27.805(c) address designs with no operati "Operational marking for each ditchi
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response

device, such assimple pushouemergency exit must consist of black ¢
window with no pull tab. yellow contrasting colors."

Partiallyaccepted.

CHTPynpoOUv KFa o06SSy FYSYRSR Ay 2 NRS Niuti
the requirement that the black and yellow markings be in the form of stripes has
retained in the interests of a consistent marking philosophy, irrespective ofddtailed
design of the emergency exit.

comment 310 comment byBell Helicopter
Comment: The requirement for Flight Crew Exits is not clear
Recommendation: Provide clarity to the requirement

response Noted.
This comment provides no indication of hdle clarity of the subject requirement might k
improved.

comment 363 comment by Leonardo
It is not clear how to demonstrate thier jettisonable doors or windows above a certain <
due to water pressure

response Noted.
It is assumed the commenter means that, for some designs, it might not be clea
substantiation can be provided for rapid operation underwater, bearing in mind the el
of water pressure.
This is understood. However, it is the responsibility ofdpplicant to substantiate that thei
design is suitable for its intended purpose.

comment 409 comment by:CAAN
Requirement for marking by black and yellow stripes may be too prescriptive. It col
argued that other combinations may be just as visible. It should be reworded to rec
combinations that are visible and conspicuous under water. This comment lisape for
all "Black and Yellow" requirements. AMC may specify "Black and Yellow" markings.

response Not accepted
EASA believes thatandardisationas far as is practicable, should be sought in regar
emergency exit interfaces with the user. In the light of this, the arguably prescri
requirement for black and yellow striped markings is considered to be justified.

CS 27.807 Passengamnergercy exits p. 2526
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comment 43 comment by:Aerossurance
In (b)(1) add at the end "as a minimum".

response Not accepted
It is not understood how the proposed addition would improve the meaning or clarity o
sentence

comment 44 comment by:Aerossurance
(c), as means of compliance, should be covered by the AMC and directly linked to (a) ¢
required.

response Not accepted
This subparagraph has not been amended. The subparagraph is considered to hi
valuable purpose o€larifying that the proper functioning of an emergency exit cannoi
fully shown without performing tests

comment 45 comment by:Aerossurance
27.807(d)(4) includes the expression "means of access tditls appears to imply lightir
the route tothe exit. Suggest considering if this is necessary in Part 27 helicopters
sothe AMC is should be expanded to cover this feature.

response Partially accepted
The requirement to illuminate the means of access to the exit could be questionta
case of a G3&7 type. However, this text has been deleted for other reasons (see
response to Comment 78) and so the issue is resolved.

comment 68 comment by:NHF Technical committee
Type and operation. Add bulletpoint:
5. Be possible to open by hand, even if there are differensial pressure acting c
emergency exit.

response Not accepted
The load created by differential water pressure on an emergency exit, during and
capsizing of a helicopter, would in sormenditions be of a magnitude infeasible to be
design case for the opening of the exit. However, the conditions for the highest differ
loading on the exit will be those where some air remains at that location. This will pro
compensating factofor the issue raised by the comment.
However, this comment has highlighted another aspect of emergency exit usage in a d
situation. Some offshore helicopter operators and/or training organisations have instri
passengers to open emergency exis, a matter of course, immediately after a ditchi
even if the exits in question are not likely to be used during life raft boarding frc
helicopter remaining upright. This instruction has been given in order to provide for the
prospect of undenater escape should the helicopter unexpectedly capsize during life
boarding.After consideration, it is decided théte AMC text will be added to highlight tf
I ROA&AFOATAGE 2F AyOftdzZRAY3a (GKAA (NIFAYAed
to the operator.
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79 comment by Robinson Helicopter Company

As with CS 27.805, the requirement for illuminated markings may be prohibitive
unnecessary on small, 23 rotorcraft with cabin layouts similar to standard automot
interiors.

Partially accepted
See the response to Commert.

238 comment by FAA

Using "Optimized" in the language

€S difficult to certify. Use the wor(Change "optimised" to "designed

27.807(d)(2)

"designed"
This is intended to mandate HEELS -
Cs lighting. The rule should requit

27.807(d)(4) backlighting, and be more specific
what "illuminated markings" means.

Reword to "(5) Operation
marking for each ditchir
emergency exit must consist
black and yellow contrastir
colors."

Proposed language does not addr
CS designs with no operating device, suct
27.807(d)(5) simple pushoutwindow with no pul
tab. ?? Add to 27.805 as well.

1. Accepted. The change will be made as proposed.

2. Not accepted. Itisiz ©6S y20GSR GKIG GKS GSEG LISH
removed (see the response to Comment 78) and so the comment is no longer appli

3. Partially accepted (see the reply to Comment 237). The same amendment as thai
to C27.805(c) ha been made to C&.807(d)(5).

280 comment by:Argentina Air line Pilot Association

CS 27.807 Passenger emergency exits (a) (3) has same information than (d); ther
should be deleted to repeat information unnecessary.

Not accepted

When approval with emergency flotation (rather than with ditching provisions) is des
there is a need for a €5 requirement that a least one emergency exit on each side o
fuselage is useable and unaffected by the emergency flotatistesy C27.807(a)(3) serve
this purpose. C87.807(d) is only applicable for helicopters certificated with ditct
provisions.

311 comment byBell Helicopter
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Comment: The provision in 27.807(a)f{&) ditching emergency exits to m®mpletely above
the waterline has been removed.

Recommendation: Agreementv2 G 2 NON} T4 ¢6AGK agSG Ft22
be completely above the waterline, since the water level inside the cabin might be :
same level as outside.

response Noted.
91 {! I LIWNBOAIFIGSa .Stf KStAO2LIISNBRQ adzLJl
comment 312 comment byBell Helicopter
Comment: The requirement in 27.807(d) Passenger Emergency EXxits is unclear
Recommendation: Need to establish a position
response Noted.
This comment provides no indication of how the subject requirement might be improv
clarity.
comment 313 comment byBell Helicopter
Comment: 27.807(d) Passenger emergency exits requirement means max 4 abreast
in the cabin.
Recommendation: Be less prescriptive in the requirement
response Not accepted. A
It is the intention that broadly speakingd p  LJ dza seatingNBylouisiishould b
prohibited in the future.
As explained in the AMC text, it is intended thatpassenger should be in a worse posit
than the second one to escape from a capsized helicopter.
comment 314 comment by:Bell Helicopter
I 2YYSY(OdY LY HTOPYynTOoROUGOH (GKS g2NR G2LIA)
wSO2YYSYRFGA2YY [ KI y 3 8xitd)igchding their in€aikisiof/aperafio
markings, lighting and accessibility, must be designed for use in a flooded and/or ce
Ol oAy D¢
response Accepted
Change will be made as proposed.
comment 365 comment byLeonardo
(d) (2) Delete "Thdesign of" and change "optimised" to "designed for"
response Accepted
Change will be made as proposed.
CS 27.1411 General p. 26
comment 281 comment by:Argentina Air line Pilot Association

*

*
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CS 27.1411 General. To avoid confusion or inaplicatgtiylations, | suggest to modify th
text as follow: "Required safety equipment to be used by the crew in an emergency, m
accessible."

The short size of rotorcraft inside CS 27 (small chopper than 7.000 Ibs) avoid take ot
any stowage for emgency equipment.

response Not accepted
The change to this paragraph is only to remove the references to ditching related equi
(flares and life raft release controls) in order to be more consistent, i.e. the titl
CHTPMNMM A& WDSYSNIfQ>X 6KSNBI a G&?)&lélé.f()\_
To change the overall message of CBE ®Mn MMO | 00X A PSP (GKS |
beyond the scope of the RMT.120.

CS 27.1415 Ditching equipment p. 2627

comment 69 comment by:NHF Technical committee
NHF fully support thiparagraph, as it already is a customer requirement by the majc
and gas producers in Norway. (Norwegian oil and Gas guideline
Deployment handle for liferaft when helicopter is in the capsized position is a very imp
improvement, as the pasgagers will not be able to deploy liferaft in any other ways, with
diving below the helicopter.

response Noted.
EASAppreciates theNHF Technical committemipport for this change.

comment 80 comment by:Robinson Helicopter Company
The requirement to provide life raft deployment controls for both cabin occupants
survivors in the water for a capsized rotorcraft will add significant complexity to smalf
rotorcraft (both internal cabin and exterior fuselage controls would be rexgl)ir

response Not accepted.
EASA does not see hoar smallCS27 rotorcraft, it can be argued thaa reduced ability to
deploy life rafts can be defended. In the context of new helicopter designs, it will be fe
to design for multiple controls, without excessive complexity.

comment 172 comment byZodiac Evacuation Systems divisidnance
CS27.1415 (a)
How do we link ditching level of the helicopter with the existing ETSO of the life rafts a
suit ?
-In CS 2C505 : the wave height and wind are already defined in the ETSO
-In CS 2C504 : there is no sea condition definition.
recommardation :
Clarify the requirement

response Accepted

**
*
*

*
* ok

*

Life rafts are the only category of ditching equipment for which there are different d
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standards in regard to sea condition substantiation (i.e. ETSO C70b vs. ETSO 2C505)
of CR7.1415, and the associated AMC, is thus revised to recognise this.
There are no such differing standards for immersion suits.

comment 239 comment by FAA

CS It is understood that the word "demonstrated” Add clarification of th

27.1415(c) used, could consist of physical demonstratic requirement in the
' analysis, or a combination of both. AMC

response | Accepted

In order to avoid the potentiaF 2 NJ O2y Fdza A2y NB Il NRA Y 3l siick

references have been changed toBubstantiat®d g KSNB AdG A& Ay

acceptable.
comment 282 comment by:Argentina Air line Pilot Association

CS 27.1415 Ditchiregjuipment

(a) delete "Ditching equipment" because of is under same title.

(b) "Life preservers are stowed..." that is impossible. We are speaking about small rot

without places or lockers to stowed neigther life preservers nor anithing. | suggeset di).

response Not accepted

1. Although this comment has some validity, making the change as proposed would
some rather awkward wording, without real improvement.

2. The commenter is incorrect to suggest that no-ZZStype helicopters have stowa
provisions for life preservers. Where operational rules allow, life preservers do not
to be worn at all times, and they are then stowed in locations such as below seats.

comment 283 comment by:Argentina Air line Pilot Association

CS 27.1415 (¢)suggest to change "...life raft, can be reliably deployed with the rotorcre

any reasonably foreseeable floating attitude, include capsized, and in the sea con

chosen for showing compliance with CS 27.801 (e)." for "...life raft."

Remaindetext is unnecessary repetitive.

response Not accepted

Thecomment regardingepetition is not understood

The paragraphirfstly covers theeachability ofthe operating handles, consideriadj floating

attitudes, and secondy covers theability of the raft itself to deploy, considering floating

attitudes andthe additional dynamic conditions created by movement of the rotorcrai
the relevantsea conditiongnd the effects of wind, waves, etc
comment 284 comment by:Argentina Air lind?ilot Association
‘e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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comment

response

comment

response

comment
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CS 27.11415 Ditching equipment.

This article also speak about short and long retaining line as in 2.4 Definitions.
Obviously, in my sight, this one has same mistakes, and should be modified in a sal
(Cmt#279).

More than this, m this article, speak about long retaining lines that "... must be weak en
to break before submerging the EMPTY life raft to which attached".

If release system to avoid life raft to sink is only based in retaining line 'weak enougt
kind of linewill not able to joint raft and keep together waiting help.

Not accepted.
Seethe response to @mment 279

315 comment byBell Helicopter

Comment: Operating regulation has been specified.
Recommendation: Change to referéo2 LISNJ G Ay 3 NHzZ S&d¢ FyR Yy

Accepted
All references tdRegulation (EU) No 965/2002re replaced witht¢he applicable operating
ruleQ

316 comment byBell Helicopter

Comment: Requirement in 27.1415(b)viery prescriptive and will limit designs that ha
other means to ensure life rafts are deployed after water entry (i.e. automatic life
deployment)

Recommendation: Requirement should be rewritten to consider other possibilities fo
deployment ofife rafts.

Partiallyaccepted

It is assumed that the commenter is referring toZ7S1415(c).

There is no text in C&.1415(c)that prohibits an automatic life raftdeployment design.
| 26 SOSNE AG A& 9! {! Q& LJ2 SHouldb2 pfovided in Gverydas
Manual deployment should be provided to cater for the case of failure of the autor
deployment features

However, the associated AMC text is revised to clarify that automatic life raft deploy
will be acceptable inddition to manual deployment, but not instead of it.

317 comment byBell Helicopter

Comment: In 27.1415(c) it is unclear if a physical demonstration is being requested.
Recommendation: Text should be revised to clarify the intéftie regulation should onh
identify the requirement to have a system that will ensure life rafts are deployed in an
condition either automatically or manually by all occupants and not have an adjecti
suggest a specific means to demonstrate compliance

Accepted

In order to remove the impression that a physical demonstration will always be require
term cdemonstrated K & 0SSy NBLX I OSR gAGK Wadza
Comment 239.
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comment 318 comment by Bell Helicopter
Comment: Just a subtle point, but | struggled with how to set the break strength of the
¢ they must be strong enough to not break in rough weather (seas and winds), yet
enough to break if the helicopter sink$.asked this question during th&G meetings, bu
never received an answel. Y RY 3IA @Sy GKIFG LISNI GKS bt
Y2ald ONRGAOFIT aFt2F0G dzyAildé NBY2OSRI 4Ki
Recommendation: Remove the requirement for the ropebteak if the helicopter sinks, ¢
provide some other specific criteria which identifies how this can be shown.
response Not accepted.
This is a concept thdtas been iNCS27, and other airworthiness codes, for many years (
C7.1415(c)and EASA isot aware of any associated problems in showing complianc
in actual ditching situations.
The requirement is also set in the life raft ETSOs
The breaking load of the line or its attachment can be designed to a relatively high
(thus ensuring theaft is held to the helicopter securely) because the release load only r
to be less than that required to draw the raft (which has a high buoyancy) dangerously
the water.
Although helicopter ditchings, in which the emergency flotation systdtates, rarely resul
in a sinking, it is considered a sensible design precaution to have the raft release, v
needing intervention from the survivors, should that happen.
comment 366 comment by:Leonardo
Remote raft deployment (from cockpitdabin or outside the aircraft) reliably and with tl
helicopter in any attitude -1t must be demonstrated" suggests a physi
demonstration. Wording should be clarified to ensure that this can be "shown by des
inspection / analysis
response Accepted
Seethe response to @mment 239.
CS 27.1470 Emergency locator transmitter p. 27
comment 63 comment by:Aerossurance
For total clarity, change "including crash sensors" to "including impact and water imm
sensors".
response Partiallyaccepted
LG A& FOOSLIWSR GKIG GKS GSNX WONI akK as$s
2F LlRaarofS aSyaz2N) OK2A0S> 2dzad GKS 421
comment 319 comment byBell Helicopter
Comment: Operating regulation hhsen specified.
Recommendation: Change to refer@perating rule§and not the specific regulation.
response Accepted

**
* *
* *
*

*
* ok

An agency of the
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Seethe response to Comment 315.
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CS 27.1561 Safety equipment p. 2728

comment

response

285 comment by:Argentina Air lind®ilot Association

10. Amend CS 27.1561 as follows:
CS 27.1561 Safety equipment
(c) and(d) are includes in (a) and (b). | suggest to delete (c) and (d).

Partially accepted

The revisions to C&.1561 were made in order to align it with 2851561, because i
regard to marking of safety equipment, no justification for a difference between the
codes could be seen. The more expansive wording -@0G#as taken as a basishieh led to
the addition of subparagraphs (c) and (d) to223561. Some other small editorial chan(
were made, with C37.1561 and C20.1561 then becoming identical.

It is not agreed that the two new subparagraphs add no additional meaning.
However,upon reviewing the text again, it was noticed that subparagraph (d) coul
jdzSaitA2ySR® bl YStes GKS YSIyAy3a 2F Widz
is not clear, the marking for identification should apply to all equipment anyway, la@
RATFSNBEYOS 06SiG6SSy W2LISNIGAy3a AyadNuzi
not understood.

Combination of all of these concepts into a single subparagraph (c) is therefore consid:
be appropriate, and this change will be made.

Appendix Ct Criteria for Category A p. 28

comment

response

comment

*
*
*

*
* ok

*

An agency of the European Union

240 comment by FAA

Under "If certification of an emergency flotati

system alone is requested by the applicant, Move to CS 27.801(k)
following provisions of CS 29 must also be me"(k) If certification of al
addition to the ones of this CS:" should be move emergency [btation
27.801 and only include a subset of CS 27 system alone is requestt
requirements. This is due to the fact that ¢by the applicant, sut
emergency flotation system alone does not meet paragraph (c), (e), (f), al
full ditching requirements of CS 27.801 and appl (h) apply."

all emergency floation systems, not just in Cat A.

Appendix
C

Partiallyaccepted.
The commenter raises a valid point. After consideration, it was decided to create
paragraph, C37.802, to coveemergency flotation.

322 comment byBell Helicopter

Comment: Adding the requirements from CS29 for ditching is not appropriate for
Category A.If the intent is to cover North Sea wind farms, the operating rules for ti
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types of operations should dictate what level of safety is expected rather than havin
aircraft standards dictate the requirements.

This change has the potential to eliminate CS27 Category A aircraft from obtaining d
certification due to the fasibility of meeting these requirements in a small rotorcraft.
The additional weight penalties associated with meeting these requirements are
sustainable for aircraft which are already weight restricted.

The Category A requirements of CS 27 are iéento provide for engine isolation and sing
engine performance.They are not used to increase the level of safety for all aspd€i
operators desire a higher level of safety they have the option to purchase CS29 rotorci
these types of operatins.

Recommendation: The level of safety of CS27 is not the same as CS29 (even for Cat
Remove the CS29 ditching requirements from CS27 Appendix C or consider remo
weight limit for CS27.

response Not accepted.
TheCS29 requirementschosenfor applicability toCS27 Cat Aelicopters have beerevised
relative to the NPA proposals, armate considered appropriate(See the response |
Comment 288

comment 337 comment byLeonardo
Despite early egress and model feasibility studies which demonstrated the principl
integration issues around the air pocket concept remain unproven and have not
formally demonstrated by any OEM. Only one float manufacturer seems to be atten
this (One Atmosphere Australia), while other flotation system suppliers appear to rern
unconvinced of the practicalityThe intended benefits appear overstated, meanwhile i
clear that fuselage designs to accommodate such a system and meet ésennaly need tc
be significantly different in future (size, height, seating capacity eld)is will have :
particularly disproportionate impact on Part27 Cat A desigihds considered that if the
perceived benefits are significant then the requiremestiould be market driven i.e.
specified by the operators in future contracts.

response Noted.
Seethe response to Comment 345.

3.2.2. Draft amendment to G371 Book 2, AMC 27.563 Structural ditching provisions p. 2830

comment 5 comment by:Luftfahrt-Bundesamt
5)
page 28 and subsequent: "Introduction of AMC 27.xxx"
CS27 Book 2 refers to FAA AC-PB Change 2 and states that the following AMC
changes/adds the FAA AC. The AMC.351 and AMC 27.865 explain in the "introc
section thatthe AMC "gives further guidance" or that it is an addition. The new AMC dc
explain the status. Is it the only AMC? Does this AMC overwrite or amend the FAA A
still allowed to use the FAA AC instead of the AMC? There isn't any introductiarnsiec
any AMC Section and therefore no status explanationly in some.

response Accepted

**
* *
* *
*

*
* ok

An agency of the

European Union
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comment

response

comment

*

*
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The NPA was in error because it did not provide any indication in some cases as to v
the AMC text was intended to supplement or replace the corresponBitid AC text. Th
has been corrected.

206 comment by UK CAA
Page No:28

Paragraph No:AMC 27.563 Structural Ditching Provisions (a)(1)(ii)

Comment:

The descriptions of the horizontal and vertical velocities are not entirely clear.
Justification:

It was agreed in RMT.0120 that it would no longer be necessary to take account of
particle velocity. The definitions of horizontal and vertical velocities need to correctly ri
this. Note that this is also to ensure consistgmdth AMC 27.801 (c)(5)(i) & (ii) on page 34
Proposed Text:

Modify the existing text as follows (new texderlined deleted textstruck-througl):

(i) Theground speedelocityrelative-to-the-wave-surfachould be in a range o686 km/h
(30 k) with averticakdescent rate of not less than 1.5 m/s (5 fi#glative-te-the-mean-wavi

surface No account need be taken of the wave particle velocity.

Partially accepted

Both the requirement C37.563 and its associated AMC have beewnised extensivel
following various comments received.

The new texts provide better clarification in regard to the velocities to be considered
showing compliance with the structural ditching provisions, and it is believed tha
concern raised bthis comment has been addressed.

207 comment by UK CAA
Page No0:29

Paragraph No:AMC 27.563 Structural Ditching Provisions (b)(3)(i) & (iv)

Comment:

The descriptions of the horizontal and vertical velocities are not entirely clear.
Justification:

It was agreed in RMT.0120 that it would no longer be necessary to take account of

particle velocity. The definitions of horizontal and vertical velocities need to correctly ri
this. Note that this is also to ensueensistency with AMC 27.801 (c)(5)(i) & (ii) on page 3
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Proposed Text:
Modify the existing text as follows (new teumderlined deleted textstruek-through:

(i) forward-velocitiegground speeaf 0¢56 km/h (30 ktyelative-to-the-mean-wave-suita;

(iv) verticatdescentrate-velocity of 1.5 m/s (5 ft/s) or greaterelative—to-the—-mean-wavi
surface

response Partially accepted
See the response to Commez{i6.
comment 241 comment by FAA
AMC The concept of wave partickeelocity does not clarii Remove "No accoul
27.563 analysis requirementsThis is a test demonstratio need be taken of th
(@)(1)(ii) and the airspeed and descent speed are what matt wave patrticle velocity.
response | Accepted
This sentence has been removed.
comment 268 comment by AIRBUS HELICOPTERS
See our comment n° 265 on CS 29.563 (a).
response Accepted
See the response to Comment 265.
comment 323 comment byBell Helicopter
Comment: AMC material usually adds clarity to terms used in the regulatidris.does not
¢tKS dzaS 2F RSAONALII2NB dzaSR Ay avzad |
LAGOKSE NRff IyR &F¢g | G0GAQGdzRS A ¢Eto ikrdgiBar wage
spectrums. As discussed previously, how is the most critical wave defined (i.e. |
wave)? Same applies to probable sea conditions, and likely attitudes.
Recommendation: Recommend clarifying (quantifying) the descriptors usbd ®MC.
response Accepted
See the response to Comment 206.
AMC 27.80X Ditching p. 3036
comment 71 comment by:NHF Technical committee
AMC 27.801

*

*
* ok

An agency of the European Union
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response

comment

response

comment

response

comment

response

comment

*

*
* ok

An agency of the European Union

(b) Explanation

Comment to point (6): Still the system must be designed to prevent unintent
deployment during flight. Either by crew or by technical system failure.

Unitentional deployment of EFS should never in any phase of flight endanger flight :
(EFS folding into rotor, engines etc.)

Not accepted

It is not agreed that inadvertent deployment at high speed must necessarily be shown
safe. However, the required system safety assessment of the EFS design must subs
that inadvertent deployment, at any speed, is appropriately unlikely.

72 comment by:NHF Technical committee

AMC 27.801

(c) Procedures

Comment to item (2) (iii): EFS should by design never endager flight safety, eve
unintentional deployment.

AMC 27.801

(c) Procedures

Addition of text to item (2) (viii)Special caution must be made to prevent puncture of flo
either in flight or in the sea, from other sharp objects, such as antennas, scoops,
handles or other items installed near the floats.

Not accepted/Accepted
In regard to paragraplc)(2)(iii), see the response to Comment 71.
In regard to paragraph (c)(2)(viii), text broadly as proposed is added.

73 comment by:NHF Technical committee

AMC 27.801
(c) Procedures
Comment to item 5: NHF welcomes real test, and not tmdpretical calculations.

Noted.
9! {!' FLIINBOAIFI(GSaAa bl CQa adzZJI2NI F2NJ (KA:
105 comment by:Aerossurance

In AMC2x.801(a)(1) replace abandoning with evacuating (or 'egressing'’) for consistenc
other text.

Not accepted
EASA understand$é point made by this comment. However, this choice of text is a
standing part of the definition and no real advantage is Seets revision.

106 comment byAerossurance

In AMC 2x.801(a)(2) amend the description of the EFS to be more expansive ar
exclusive:
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(e.g. gas cylindergas generators, sensors, controls, means of deployment, pipework
electrical connections)

response Partially &cepted
The additon oS ®3dQ | i GKS o0S3IAYyYyAy3dI 2F {(GKS
agreed to be a desirable change for the reasons given in the comment. However, exf
of the list is not agreed as being required.

comment 107 comment by:Aerossurance
Change last sentence of 2x.801(a)(2) to be more encompassing (for example to ¢
designs that use internal or integral buoyancy features):
The EFS includes any additional floats or other features which provide a flotation fu
following capsize.

response Partially accepted
The intent of the proposed change is agreed. However, the sentence in question ha
removed anyway, as a consequence of other comments received.

comment 108 comment byAerossurance
The exactntent and possiblezalue AMC 2x.801(b)(7) is unclear (configuration managet
of the build standard or standards be certified is a normal and integral certificati
activity).

response Accepted.
The paragraph has been deleted.

comment 112 comment by:Aerossurance
It would be undesirable for endless wave climate studies to be required for each
offshore exploration campaignNNS wavelimate was selected as a default, reasone
worst case wave climate.
For clarity, either in 2x.801(b)(8) reference the céragxplanation in AMC 2x.801(e)(a)(2)
replace 'also select alternative/additional sea areas' with 'may select less conservative
climates as an alternative or additionThis wording would more clearly allow both le
demanding conditiongbut with geographic restrictions) if the applicant was minded
restrict their productor additional geographically limited conditions to be added (with m
relevant local performance data).

response Not accepted
It is considered thatte current textconveyshe intent clearly enough.

comment 114 comment by:Aerossurance
In AMC 2x.801(b)(12) remove the words "although this was inconclusive in pre
NEB a S | Whllk gasb research can help inform designers, the success or failure o
research projects is not directly relevant to the potential compliance and perfocenan a
future design. This text has the unintended consequence of potentially discouraging fi
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response

comment

response

comment

response

comment

response

comment

response

comment

*

*
* ok

An agency of the European Union

safety enhancing innovation.

Accepted
The text in question has been deleted.

120 comment by:Aerossurance

It is suggested thafurther text is necessary to clarify the difference between A
2x.801(c)(ii)(B) and (C) (which seems to deal with partial deployment).

Not accepted

It is assumed that the comment is in relation to paragragt801(cj1)ii)(B) and (C)

It isconsidered sufficiently clear that (B) refers to the condition of fully inflated floats, an
refers to the transient condition during inflation.

123 comment by:Aerossurance

AMC 2x.801(c)(1)(iii))(B) contains both the terms 'normal’ &tessive'Suggesboth
should be 'normal’ for consistency.

Accepted
The intent of the proposed change has been achieved, by simply deleting the
WSEOS&aaAgdSQo

125 comment by:Aerossurance

AMC27.801(c)(4) makes references ‘gstablishing’ multiple procedures but it is n
immediately evident which provision requires their promulgation (perhaps 27.80
although that does not explicitly reference procedures per se).

Not accepted
It is considered obvious that this sectialiscusss proceduresthat must be provided fo
insertion in theRFM.

128 comment by:Aerossurance

It is suggested that AMC27.801(c)(5)(iii) is expanded to clarify what effects of the dare:
being'considered' and why.

Not accepted

The effects to be considered will be obvious when the particular probable damage f
helicopter in question is determined. However, after consideration, it was found approy
02 R&iIM®ae WIS of examples.

174  comment by Zodiac Evacuation Systems divisiéinance

AMC27.801 (b) (12)
How is the mean level of water defined (a mean of all water lines or a mean for each
line)?

e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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response

comment

response

comment
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* *
*

*
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An agency of the
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Is the water level applicable for float punctured compartement scenario?

recommandation :
Clarify the requirement

Accepted
Clarificationof the intent has been provided.

176 comment by:Zodiac Evacuation Systems divisifinance

AMC27.801 (C) (7)
The requirement is too subjective. Who will decide when a demonstration is required a
what reasons would a demonstration be required?

recommandation :
Clarify the requirement to better explain when a test is needed in order to renauevel
playing field.

Not accepted

It is to be noted that this text has been taken from the jepasting FAA AC 2IB. By the
nature of the issue, it is not considered feasible to define when a demonstration w
required.

208 comment by UK CAA

Page No:31

Paragraph No:AMC 27.801 Ditching (b)(9)

Comment:

Certification by comparison with a similar rotorcraft type should only be permitted w
the comparison rotorcraft has been certificated using the new wmsicedure detailed ir
AMC 27.801(e).

Justification:

The current test procedures have been discredited and no further credit should be tak
any results so obtained.

Proposed Text:
Modify the existing text as follows (new texderlined deleted textstruck-through):

(9) Tests with a scale model of the appropriate ditching configuration should be conduc
a wave tank to demonstrate satisfactory water entry and flotation stability characteri
Appropriate allowances should be o for probable structural damage and leaka
Previous model tests and other data from rotorcraft of similar configurations that
already been substantiated based eguivalenttest conditionsequivalent to AMC 27.801(¢
may be used to satisfy the dhing provisions.
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response

comment

response

comment

response

comment

**
*
*

*
* ok

*

Partiallyaccepted

The text has been modified to clarify that in the case of flotation stability, any previou
data should have been performed using test conditions equivalent to thos:
AMC27.801(e).

242 comment by FAA

Remove "(10) C&7 Amendment X removi
a potential source of confusion a
simplifies the tests necessary for show
compliance with CS 27.801(d), by remoy
the referenceto two-thirds lifts."”

AMC The 2/3 lift language wz
27.801(b)(10) left in the rule.

Discussion of fini
AMC configurations must bwS LI I OS bodda K2 dz R
27.801(b)(14)(i)) shown to be compliant th Xa K2dzf R 6S &aK2gy

ditching requirements.

1. Accepted. Howeverlt is to be noted that the reference to twthirds lift was to be founc
in AC 271B, not the C&7 rule.
2. Accepted. The proposed text is an improvement.

286 comment by:Argentina Air line Pilot Association
AMC 27.801
Ditching

(a) Definitions

(1) must be identical with "Ditching" definition in 2.4 in which you use "practice
instead "practical" now.

(2) must be identical with "Emergency flotation system (EFS)" definition in 2.4, in
you use "...which only have a function fellmg capsize." instead "... which provide
function only following capsize."

If anyone may have small differences, as the time goes up, we are going to find abs
different definitions suddenly.

Accepted

The change proposed for (a)(1) hmesen made.

The change proposed for (a)(2) is no longer necessary because the sentence he
removed due to there no longer being a requirement that might lead to additional f
being installed. (See the response to Comment 345).

287 comment by:Argentina Air line Pilot Association

CS 27.801 Ditching
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response

comment

response

comment

response

comment

**
*
*

*
* ok

*

(c) Procedures
(1) 'Flotation system desigis not a procedure.
(2) 'Flotation system inflation': (i) to (viaye all design, not procedure.
(3) 'Injury prevention during and following water entry& not a procedure; is a ris
assessment.
(4) 'Water entry conditions and procedures': Test to discover better angle to ditch, in
sea or in the most severe sea condititt's not a proedure, but test.
(5) 'Water entry test': another test to discover behavoir and capability of rotorcra
remain upright, and so on. TEST AGAIN. On the other tlaindest is with or without EFS
installed?

Not accepted

Theuse ofi KS (1 SNY WLINE OS R dzNBhaadiigyin AME &xt S asyakilish
from FAA A@B, and has also been used for the AMC. This is different from a procedur|
in the operation of the helicopter. This is not considered to constitute a risbrdiision by
applicants for design approval with ditching or emergency flotation provisions.

In regard to the last point raised, water entry testing should be performed in the inte
rotorcraft configuration.

324 comment byBell Helicopter

/| 2YYSYyd HTOdynmoloomOY 5StStGAz2y 2F a¢KS
SYiNER gAGK Fff O2yiNBfa IyR SaaSyudalf
existing ditching definition would suggest you could not assume thihe aircraft was not
intact with all essential systems functioning properly, then the result would likely be a
impact.

Recommendation: Delete this phrase from ditching definition.

Partiallyaccepted

The point raised by this comment é&cepted, although the proposed change is not (|
assumed the comment meant the-nestatement of the subject phrase).

The definition will instead be revised as follows (deleted text shown as strikethrough
text in italic)c W5 A ( GalcdnyoledS YSNA Sy O& f I yRAY3I XOPDQ

325 comment byBell Helicopter

Comment AMC 27.801(b)(4): Thigygests thatlitching needs to include transmissi
failures, lightning strikes etcYou can notlesigng show successful ditching following the
type failures / occurrences.

Recommendation: Clarification on the desired intent.

Accepted
¢KS &dzo2SOG GSEG owoSodad SyaAaAyS Xood Al

326 comment by BellHelicopter
I 2YYSYy(d 'al HTOPYynmMOoOoUOLOMHUY ¢KS LIKNI &S
2F 6l GSNIAYy (GKS OFroAy Aa fAYAGSR G2 0S

the side floating concepts being put forward.
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response

comment

response

comment

response

comment

response

comment

response

*

*
* ok

An agency of the European Union

Recommendatin: Delete phrase, or revord to be consistent with other proposed floatir
solutions.

Not accepted
This section is concerned with the helicopter floating uprigltst ditching, not capsized.

327 comment by Bell Helicopter

Comment a/ HT®dPYynMOOoUOLOMOUOY t KNFrasS alyR | NB
2y Y2NXIE 2LISNIGA2yaé¢ R2SaSuggéesing anSoperayior
limitation in the design requirements is not appropriate.

Recommendation: Delete phrase

Accepted
The referenced text has beeteleted

328 comment byBell Helicopter

Comment AMC 27.801(c)(2)(ii): The material provides criteria for manual infld§ahis in
disagreement with the requirement for auto inflation?
Recommendation: Provide clarification of the intent

Not accepted
There is no intentiono prohibit a manualmeans of inflation, in addition to the require
automatic inflation

330 comment byBell Helicopter

Comment AMC 27.801(c)(2)(iii) : The guidance states must automaticatyndeor
conditions where inadvertent inflation has not been shown to be non hazardous
parameters such as height and spedgor flight over land, these parameters will not
enough (i.e. CatA departures / arrivals, N demonstrations etc.).

Recommendation: Provide clarification of the intent

Not accepted

The intent of this subparagraph is to cover the general issue created by many ¢
inflation systems, namelihat they should achieve acceptable safety by means of a me
WENYKRAALFNYQ FSFEGAz2NBE® LG Aa YIRS Of SINJ
It is considered that the point raised in regard tOatA departures arrivals, HV
demonstrationsetc. will be sufficiently clear to an applicant, in any case, without the r
for further clarification, and that this raises no contradiction with the text as written.

331 comment by Bell Helicopter

Comment AMC 27.801(c)(4&5): See commemifkegulation for water entry testing
Recommendation: Provide clarification of the intent

Accepted
See the response to Comment 269.
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comment 332 comment byBell Helicopter
Comment AMC 27.801(c)(9)(iv): Providing information in the RFM on attitude, speed
OK, but wave position does not belong in the RAMis could get folks in trouble.
Recommendation: Delete wave position

response Accepted
The referenced text haseen deleted.

comment 339 comment by Leonardo
Additional regulations for Cat A "ditching equipped" helicopter insertegharticularly
relating to certification of an emergency flotation systaione
MG10 is replaced by more onerous requirements of CS27.801 (b) to (h) ferGaiagory A
and CS29.801 (b) to (j) for CategoryThis means both Cat A and non Cat A types with
only will need to be tested for water entry behaviour and need to confdomthe new
flotation seaworthiness test requirements in irregular wav&at A aircraft with EF&ly will
additionally need to be able to demonstrate a "breath hold" mitigation iaw CS29.80:
also not sink following loss of a complete flotatiomit.
The new requirements are disproportionate for Part 27 rotorcraft, not recognising
limitations and needs of the small helicopter manufacturers and operat@afety in casue
overwater operations may be reduced due to owners choosing to operate n8nfiE&d
aircraft.
Overall it is strongly considered that all the changes are heavily tailored to comm
overwater operations and are disproportionate for the normal Part 27 type of operatior
by the operators in future contracts.

response Noted.
The commenter makes no proposals for change. However, it is to be noted that
comments received have led to an appreciable revision in regard to the requirements-1
27 types with only approval for emergency flotation.
The only requirementsfor both nonCategory A and Category A approval, are that
emergency floats and their attachments must meet the structural requirements a7 G83
(i.e. not the rotorcraft itself) and that the seakeeping performance of the helicopter mu
tested o the irregular wave test specification, but with a higher acceptable ca|
probability 0f10.0% (3.0 for ditching).

AMC 27.801(e} Model test method for postditching flotation stability p. 3647

comment 74 comment by:NHF Technical committee

**
* *
* *
*

*
* ok

An agency of the

European Union

AMC 27.801(e) Model test method for peditching flotation stability

(a) Explanation

Comment to item (6) second paragraph: If additional emergency flotation units are
higher up on the fuselage, there must at least be a double safety feature, preve
unintentional deployment during flight.
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response

comment

response

comment

*

*
* ok

An agency of the European Union

Noted.

The commenter igorrect in pointing out that the fitment of flotation units higher on tl
fuselage requires the effects of inadvertentflight inflation to be carefully considered ar
mitigated. The acceptance of a particular system architecture will be subject, anuthgst
things, to the generation of an acceptable system safety assessment. See also the re
to Comment 71.

81 comment by:Robinson Helicopter Company

LG A& y20G OftSINI 6KIG aYAGATIGAZ2YE chtified
for ditching, but must meet the requirements of CS 27.801(e) as a consequence of tk
AMC 27 MG 10.Mitigation is defined as follows:

Mitigation may be provided either by an RFM limitation that for all flights requ
the rotorcraft be ertified for ditching, all occupants are equipped with and trained in the
of an approved emergency breathing system (EBS) that is capable of rapid unde
deployment, or by the postapsize survivability features of CS 29.801(i).

Since an RFM lingition referencing ditching is not appropriate for a helicopter not be
certified for ditching, there is an absence of information provided for helicopters
certified for ditching. It does not appear that small, €3 helicopters were given fu
consderation here. If not being certified for ditching changes the allowable cap
probability or eliminates the requirement for mitigation, this should be clarified.

Partially accepted

It is to be noted that the requirements for a helicopter be approved with emergenc
flotation are now to be found in the newly created £5802. (See the response to Comm
290).

LG Aa Ffaz G2 0SS y20SR GKIFIG GKS YSyidaz
to Comment 204).

The allowable capsizergbability for a helicopter certificated for emergency flotation
higher than that allowed for certification for ditching, and this is clearly shown in
requirements C37.801(e) and C&7.802(c) respectively.

The requested clarification is thus prded.

178 comment byZodiac Evacuation Systems divisifinance

AMC27.801 (€)(a) (2)

Who will decide the wave data to be used for a specific region and based on
requirement?

recommandation :

Clarify the requirement

Table 2 Norther North Sea wave climate is not the correct title
recommandation Change to Table 1
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response

comment

response

comment

response

**
* *
* *
*

*
* ok

An agency of the

European Union

Who will decide if the random waves used are representative of the region selected?
is also a risk a specific pattern would not include the most critical condition
recommandation :

Provide a standard wave sequence to be tested in the Al €Ensure that all helcopters ar
tested with the same conditions

Not accepted/Accepte@lot accepted

The use of long sequences of irregular waves and the determination of the probabi
capsize, as explained in the AMC, will result in appropriate wave data being utilise
commenter does not givany indication of the areas of the model test methdlat are
unclear.

The identified error in the titl®f the table will be corrected

Seethe response to Comment 305.

180 comment byZodiac Evacuation Systems divisiénance

AMC27.801 (e)(b) (1)(1)
The requirement is not specific enouglith regards to existing aircraft buoyancy .

recommandation :

The requirements for a part to be considered as buoyant should be added.

For example : parts that entrap a volume of air need to be crash resistant (tyre:
cylinders...)

All other volumesisould be considered as floodable

Not accepted

The situation of interest here is ditching, not a crash (water impact). ltems considered
buoyant do not therefore necessarily need to be substantiated as being crash resistant

182 comment byZodiac Evacuation Systems divisiGnance

AMC27.801 (e)(b) (L)(ii)

On most of our stability test campaigns, at least 5 conditions are selected because
different conditions which can cause problemes ( max weight, min weight, high
coordinates, max Y deportation......). No condition contains all of the extreme cond
which is why at least 5 points are chosen.

Which conditions should be prioritized éinly 2 mass conditions are selected?

recommandation :
Clarify therequirement

Accepted.

In order to keep the test programme as short as possililavas considered that twe
extreme loading cases would likely encompass or closely approximate the worst cor
and that these two conditions would be a consistent way of testing all helicopters.
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comment

response

comment

response

**
* *
* *
*

*
* ok

An agency of the

European Union

This has now been clarified.

184 commentby: Zodiac Evacuation Systems divisifinance

AMC27.801 (€)(b) (2)

This requirement is specific on the wrong points. It is trying to give sugesti@niteria of a
test facility which should be used instead of expressing the real need (ensuring we
good wave form).

recommandation :
Provide a tolerance which the wave patern/shape should have in order to be consi
compliant.

Not accepted.

Tolerances coulanly be set if there were established tolerances commonly specifiec
scale model wave tank testing, or there was a rational way of setting such a tolerar
scale model helicopter testing.

In light of this, it is cosidered inadvisable to provide tolerances.

186 comment byZodiac Evacuation Systems divisifinance

AMC27.801 (e)(b) (3)(iii)

Who will decide if the random wave used are representative? There is also a risk a ¢
pattern would notinclude the most critical condition.

recommandation :
Provide a standard wave sequence to be tested in the AW €@nsure that all helcopters ar
tested with the same conditions

From experience on previous stability campaigns, on light weight confignsatwhen the
CoG is high with respect to the CoB and a large portion of the fuselage is out of the
wind can cause the model to capsize. Therefore wisichot always beneficial and can

penalysing depending on the test condition.

recommandation
Review the water tank stability test procedure.

Not accepted

Regarding the provision of a standard wave sequencetteeeesponse to Comment 305.
In regard to wind simulationfii A& 9! {! Qa SELISNASYyOS K|
stabilising influencethat tends to weathervane an unrestrained helicopter into the wav
and thus reduce the incidence of capsize

A simple minimising potential energy argument indicates that a vessel will naturally
beamon to the sea in the absence of wind or other external forces. However, give
relatively short waterline length of a ditched helicopter, this effect might be very weak.
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The thinking behind leaving out wind effects in the helicopter model test specification
make the testing simpler and easier to perform, and making it a pure test of resistar
capsize in beam waves.

Whilst recognising that this may not be an iealy realistic situation, it is considered to be
reasonable way of comparing different EFS and helicopter designs in a consistent man

The specification requires the helicopter to be restrained to be beanto the waves so i
would be possibléo add wind to the test, and at the same time prevent the benefi
weathervaning, and thysinclude the additional capsizing wind overturning mom
mentioned in the comment.

However, blowing wind over models in wave basins is notoriously difficult te\eehvith
good stable flow quality. The wind boundary layer and the turbulence levels are very u
to be realistic of the wind over the ocean. Even controlling the mean wind speed ¢
model within a reasonable range can be very difficult.

Including wind thus adds a significant additional uncertainty in comparing the perform
of different helicopters in different wave basins.

comment 260 comment by AIRBUS HELICOPTERS
See our comment n°258 on CS 29.801.

response Noted.
See the response tGomment 258.

comment 333 comment byBell Helicopter
Comment: Too complicategisee comments on Regulation
Recommendtion: Clarify position

response Partially accepted.
Revisions to AMC t68327.801(e) have been mad&ASA expecthat they will provide the
clarification desired by this commenter.

comment 340 comment byLeonardo
The probabilistic approach and the need for a qualified oceanographer to interpret the
and determine pass / fail is likely to be a source of confusibisnot clear how easily EAS
will be able to interpret certification evidence provided to them by different applicants.
Sideon constraint is considered overly conservative and may be unreal&time helicopte
types "weather cock" head on to the wavesea without headwind. The tank test spe
should allow for this to be shown and then allow tethering to nose to give-nosi® wave
constraint where applicable.

response Not accepted/Accepted.
It is not understood why the commenter feels that a qualified oceanographer will be ne
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to interpret test results. There is nothing in the test specification to suggest this.

In regard to the wave tank scale model restraint method, it is understootl aheapsize
event whilst restrained would beg the question as to whether the restraint had contrib
to the event. The test specification has therefore been revised to allow;

T in the event of a capsize event, for the model to besubmitted to the samevaves as ¢
free floating model. If a capsize is then shown not to occur, testing can be continue
the capsize event had not occurred.

T alternatively, all testing to be performed with a frée@ating model. In this case, howeve
additional testingconstraints are applicable. These are also now explained in the
specification.

AMC 27.805(cj Flight crew emergency exits p. 48

comment

response

comment

response

comment

response

334 comment by Bell Helicopter

Comment AMC 27.805(a): States exits should be designed for escape following a ditc
water impact. Can not design for water impact.
Recommendation: Delete water impact requirement.

Accepted
The text has been revised accordingly.

335 comment byBell Helicopter

/| 2YYSy(d 'al HwHTdynpoo06oOY [ A1 St BuggéstsYHa
tailbooms will fall off during ditching.

Recommendation: Reord to state items that fail ditching structural analysiRemove
reference to tailboom.

Accepted
The text has been revised as proposed.

362 comment by Leonardo

It is not clear how to demonstrate that "Flig8rew exits must function well as ditching ex
including when capsizedbr jettisonable doors or windows above a certain size due to w
pressure

Noted.
See the response to Comment 363.

AMC 27.807(dy Ditching emergency exits fqpassengers p. 4851

comment

*

*
* ok

An agency of the European Union

23 comment by:Aerossurance

Toensure no inappropriate design assumptian,(b)(9), changéby a gloved hantto ‘By
both a glovedr bare han@®@
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response Accepted
A revision to this sentence has been made, as broadly@sosed.

comment 27 comment by:Aerossurance
Changédext in second para of (a) to say: "The availability of such jushwindows has
beenrequired by some air operations regulationsThis ioth to avoid the inappropriate
use of mandate as#erb and to avoid confusion in the context of this paragraph (as wr
the sentence implies thahese operationategulations require passengeuse these
windows rather than requiring such 'pustut’' windows are fitted).

response Accepted
Theproposed change has been made.

comment 28 comment by:Aerossurance
(b)(1) should either refer to th€S27 provision OR (better) the appropriatext from (a)
should be moved to (b)

response Not accepted
The change proposed by this comment is s@én as providing any benefit.

comment 31 comment byAerossurance
(b)(2) appears to be explanatory rather than procedural so should be moved tdt @¥o
may have the unintended consequence of encouraging minimum size exits, e\
circumstancesvhere only one person can reasonably expected to arrive at the exit at a
(e.g. because of other cabin seating layout reasons).

response Not accepted
The change proposed by this comment is not seen as providing any benefit.
The unintended consequence mentioned by the commenter is not understood. Exit
only just meet the minimum size requirement will be acceptable, but in most cas
somewhat larger exit will probably be provided, which will not pose the risk hightighte
LG Aa | OOSLIWSR GKFG + WR2dzotS aAalSqQ S
minimum size requirement.
¢KS &dzo2S0G GSEG AyiSyRa (2 LRAyG 2dz
raise the concern of a potential ftockage, and as such, the text is deemed useful.

comment 35 comment by:Aerossurance
In (b)(4) remove demonstration as in the context it is covered by test and all the means
are for the purpose of demonstrationThis assumes 'demonstrate’ asgeneric term, as i
‘demonstratecompliance’, applicable to which ever means are considered acceptable
AMC.

response Not accepted
The text in question is taken from AC-PB. There may be ways to demonstrate the lacl
interference with flotation devices that might not obviously fit the description of test,
the text thus provides additional confidence that all reasonable methatide accepted.
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comment

response

comment

response

comment

response

comment

response

**
*
*

*
* ok

*

36 comment by:Aerossurance

(b)(4)includes a statemenriin the event that an analysis is insufficient or a given desit
gquestionable, a demonstration may be require&uch a demonstration...".This uses
"demonstrate" ambiguously, does not refer itaspection (as pethe first ntence)and uses
the vague expression "questionableSuggest "In the event that an analysis or inspectic
insufficient, the design is novel or similar to a design with poor experience in ditchir
survivable water impacts, t@st may be requiredSuch a test...".

Partially accepted

LG Aa IOOSLIWSR GKIFIG FRRAY3I W2NJ AyaLlSoi
this sentence, and this change will be made. Following on from this, it is also accepte
GKS dzaS 2F (KS 62NR WRSY2yaihlrulelod th@use of ¢
WiSaliQod ¢KAa gAft 0SS OKFy3aSR (2 wiSad

I RS&A3Iy (G2 06S O2yaARSNBR W|[jdsSSalGA2yl ¢

O2YYSYGSNE o6dzi | RS&A 3yforvthed redsdns: that \go8ld B
AYLINF OGAOFo6tS (2 LINBRAOG FYyR &adzYYlF NRA &S«
retained.

38 comment by:Aerossurance

In the first sentence of (b)(4) deletdemonstration® and change "show"to
"demonstrate”. This assumes ‘'demonstrate’ is a generic term, as
‘demonstratecompliance’, applicable to which ever means are considered acceptable
AMC.

Partially accepted

hiKSNJ O2YYSyida KI@S 0SSy NBOSAOSR NBflI
WRSY2YaiNIQGA2y Q0 LY 2NRSNJ (2 NBY20S L
OKI'y3aSR G2 WwWadzmadlydAlrdsSqQ ol yR Wa deiaitlid
considered to involve the use of hardware, i.e. not an analysis, calculation etc. In lin
IKAAZ WaK24Q gAftf 0SS OKIy3aISR (2 Wadzmail

46 comment by:Aerossurance

27.807(d)(4) includethe expression "means of access to iThis appears to imply lightir
the route to the exitSuggest considering if this is necessary in Part 27 helicopters
sothe AMC is should be expanded to cover this feature.

Partially accepted

It has been accepted that the markings proposed byy@S®y nT O RO 6 n 0 X A ¢
lighting should not be required by @3. This requirement has been removed. (See
response to Comment 78). However, it is to be noted thaTEategory A helopters
should still be required to have this lighting, via Appendix A.

a7 comment by:Aerossurance

In (b)(11) the last sentence appears to presume an approximegetgngular exit. Suggest
"The markings should be sufficient to highligie full periphery."

Noted
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This comment is no longer applicable due to this subject requirement being removec
the responses to Comments 78 and 46). The referenced AMC text has thus als
deleted.

**
*
*

*
* ok

*

comment 272 comment by AIRBUSIELICOPTERS
See our comment n°271 on AMC 29.807(d)
response Noted.
See the response to Comment 271.
comment 341 comment by Leonardo
What should trigger "HEELS" illumination (e.g. crash switch/ immersion...?)
Lighting the means of opening is redtvays feasible
response Noted.
¢tKAa O2YYSyid Aa y2 f2y3aASN) GFfARX RdzS @
removed from CR7. (See the responses to Comment 78). However, a response t
similar comment regarding €9 can be foundinder Comment 349.
AMC 27.1415 Ditching equipment p. 5355
comment 188 comment byZodiac Evacuation Systems divisiGnance
AMC27.1415 (b)
how are the differentsea conditions used to certify ditching equipemsnth as life raft, life
preserves (ETSO 2C503/2C504/2C50lked to the sea condition of the ditching provisi
certification?
If it is planned to update specific ETSO regulations, what is the planning for their upde
what should be done untithese regulations are updated?
recommandation :
None
response Noted
Life rafts are the only category of ditching equipment for which there are different d
standards in regard to sea condition substantiation (i.e. ETSO C70b vs. ETSO 2C505)
of CR7.1415, and the associated AMC, is thus revised to recognsse th
There are no such differing standards for life preservers.
See also the responses to Comments 172 and 173.
Work to update the ETSO standards will be performed, based on the recommend
made in the NPA. This work has already begun.
comment 190 comment byZodiac Evacuation Systems divisiéinance

AMC27.1415 (b)(1)(iii)
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This paragraph is too complicated and subjective.

recommandation :
Recommend giving specific conditions (the most penalysimg that need to be tested fc
life raft deployment

response Not accepted
Reliable deployment of life rafts is clearly important and the AMC points out that se
parameters need to be considered. It is not, however, considered to be possit
determine and define what would be the most critical condition for any helicoatef life
raft stowage/deployment design.

comment 192 comment byZodiac Evacuation Systems divisiénance
AMC27.1415 (b)(1)(V)(A)
Due to the risk involved with the life raft activating at the wrong moment, the conditiol
order to automatically inflate the life rafts need to be given in order to reduce the ris
damage to the life raft or for the occupants during egress of the helicopter.
recommandation :
Add condition need for automatic inflation

response Partially accepted
It is not considered appropriate to define how an automatic life raft deployment sy:
should be designed. However, this comment has prompted a revision to this AMC in tt
proposal in the NPA was that automatic life raft deployment could be an altemab
manual controls for the flight crew. This was not intended, and has now been rem
Automatic life raft deployment is now explained as an acceptable additional deploy
mode, and it is pointed out that the system design must consider mitigdtiomadvertent
deployment as well as for intended deployment, bearing in mind the potential for dai
from turning rotors.

AMC 27.147@ Emergency locator transmitters (ELTS) p. 5561

comment 57 comment by:Aerossurance
Last para of (d)(1)(i) ierbose/rambling/indirect. It would be better todescribe ai-axial
sensor arrangement as optimalVe also believe the term "unique solution" should be "id
solution”

response Partially accepted
See the response to Comment 56.

comment 58 commentby: Aerossurance

**
* *
* *
*

*
* ok

An agency of the

European Union

(d)(3)(i) erroneously uses the term "Aircraft Flight Manudteplace with'Rotorcraft Flight
Manual".
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response

comment

response

comment

response

comment

response

comment

response

Accepted
The proposed change has been made.

60 comment by:Aerossurance
Add to (d)(4)(ii) a check of theydrostatic sensor (only the-&witch is included)

Partially accepted.
The comment is well noted; however, the sentence has been revised to refer to all se
rather than to specify any particular type.

65 comment by:Aerossurance
Adjust title of (d)(5) to reflect both RFM and RFMS.

Accepted
The title has been changed. This section has also be revised to remove unnecessary r
references to the two types of manual.

194  comment by:Zodiac Evacuation Systeuligision- France

AMC27.1470 (c)
The way the deifinitions are writen is misleading. There are only two types of ELT (S)
or B.

recommandation :
Remove section 4 and 5 and indent the definitions into section 3.

Accepted
A revisionwill be made as proposed.

277 comment by AIRBUS HELICOPTERS
See our comment n°276 on AMC 29.1470

See the response to Comment 276.

AMC 27.156X Safety equipment p. 62

comment

response

*

*
* ok

An agency of the European Union

155 comment byAerossurance

AMC 2x.1561(b)(Sefers to 'marked in bold letters'Suggest ‘'marked clearly' as 'bold" m
imply merely aype of type face and pictograms may be more appropriate in s
circumstances.

Accepted
¢KAa GSEG K

I a S
iKS AyaSyid 27
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alone

AMC 27 MG1a Advisory material for substantiation of an emergency flotation system (E

p. 63

comment

response

comment

response

comment

*

*
* ok

An agency of the European Union

82 comment by Robinson Helicopter Company

By eliminating AC2AB MG 10, the NPA effectively eliminates the path for certif
emergency floatation systems with anything less than full ditching provisiddesic
emergency floatation systems have been in use on small&7Q8torcraft for many year
and offer significant safety benefits without some of the ditchaépgcific items such &
water impact velocity considerations and evaluation of exits in the cap:
condition. Eliminating the ability to certify simple, proven, reabrld-usable floataibn
systems may result in a reduction rather than an enhancement in safety.

Noted.
Certification with emergency flotation, as opposed to full ditching provisions, was
removed by the proposals in the NPA.

336 comment by:BellHelicopter

Comment: The NPA hides the fact that all EFS would need to meet di
requirements. AMC 27 MG10 is revised to require meeting the ditching requiremen
27.563 and 27.801(b) to (h)For C7 this means needing to meet the structuratde
ditching requirements for a simple EFS.

It is feasible that kits and STCs will not be able to be developed at a low cost a
therefore not be available and result in safety equipment not being available for
aircraft or private operators o only occasionally fly over water. A low cost, simr
alternative must be made available.

Recommendation: Use the safety continuum model whereby there would be sc:
requirements which would allow for allow for simple flotation safety equipment.

Accepted
In response to Comment 338, a new requirementZZ802) has been created.

In line with the principle of a safety continuum model, this requirement clarifies
compliance with the structural requirements of 8563 need only be sk for the
flotation units and their attachments to the rotorcratft.

338 comment byBell Helicopter

Comment: The text added to MB which replaces the existing MI® is imposing
certification requirements through Advisory Material:

GwS3dzZA F A2y 69! 0 b2 dcpkHAMH Yl & Fff2¢
equipment, rather than certification for full ditching provisions. However, the provision
certification of the emergency flotation equipment in such a case rerti@rsame as thos
for full ditching certification, i.e. compliance with the ditching provisions of CS 27.563 ¢
HT Py nmMooL (2 O0KO aKz2dzZ R 0S akKz2gyoé
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Recommendation: The applicable requirements for {ultiching applications need to b
addressed in G37 and not in advisory material. Furthermore, see previous commi
requirements for simple floatation systems should not have to meet the requiremen
27.863 and 27.801.

response Accepted
It is agreed that the usage of guidance material (i.e. MG10) to set a design requiren
inappropriate. A new requirement paragraph, /3802, has been created, referencing
appropriate subset of the applicebparagraphs for ditching, thus now handling in the de
code this lower level of equipment of overwater flight, as allowed by operational regulai
3.2.3. Draft amendment to G891 Book 1 p. 63
comment 243 comment by FAA

Name of Subpar€should not be change Do not remove "REQUIREMEN

response | Accepted

The title of Subpart C will not be changed.

CS 29.563 Structural ditching provisions p. 6364

comment

response

comment

*

*
* ok

An agency of the European Union

169 comment byZodiac Evacuation Systems divisiGnance

CS29.568a)
The meaning of mean wave surface (through all 563) is not clear. Are the speeds
considered as ground speeds?

recommandation Clarify the meaning of mean wave surface/requirement.

Accepted

See the response to Comment 168, wha#spite being in regard to @3.563, is equall
applicable to this comment.

209 comment by UK CAA
Page N0:63, 70 & 71

Paragraph NoCS 29.563 Structural Ditching Provisions (a), AMC 29.563 (a)(1)(iii)) an
29.563 (b)(3)

Comment:
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response

comment

response

comment

*

*
* ok

An agency of the European Union

The reference to twahirds rotor lift should be deleted.

Justification:

The removal of twehirds rotor lift is justified and recommended in Appendix B, Iltem 9
page 199). This has been incorporated in AMC 29.801 (b)(10) on page 73, buttime!
above references.

Proposed Text:

Modify the existing text as follows (deleted testtuck-through:

CS 29.563a) Forward-speed landing conditiong he rotorcraft must initially contact th
most critical wave for reasonably probable water cibiaths at forward velocities from zer
up to 56 km/h (30 knots) in likely pitch, roll, and yaw attitudes. The rotorcraft limit vert
descent velocity may not be less than 1.5 metres per second (5 ft/s) relatlve to the
water surfaceRe , , ,

entry wi "
H—K—N-:E—GI-Z%—K—H—K—S—NQ—H—%N@M tﬁ'edoﬂba\mg @(ﬁdltlorN.B 2 '-F EI NJ

Not accepted

Seethe response to Comment 203vhichdespite being in regard to @3.563, is equall
applicable to this comment.

226 comment by:Sikorsky Aircraft Corporation

The proposed change to the definition a@fitching should be completed by definii
regulations for Survivable Water Impact (SWI) certification; ex. 29.58% comments fo
29.801.

Not accepted

Seethe response to Comment 227, which despite being in regard t@7C$ equally
applicable to this comment.

244 comment by:FAA

Proposed (provision/requirement) language is

required to be changedThese are requirement Leave wordin
not provisions. (This comment applies to multic unchanged

occurances in the proposed language)

CS 29.563
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Keep the first part of thesentence proposed fc
deletion. Recommend the language "...creat
restoring moments to compensate the upsett
moments caused by side wind, unsymmetr
rotorcraft loading, water wave action, rotorcr:

Cs inertia, and probable structural damage ¢

29.563(b)(1 leakage considered under CS 27.801(d). Maxir
roll and pitch angles determined from compliar
with CS 27.801(d) may be used, if significan
determine the extent of immersion of each floe
is advisory in nature, and should be moved to
AMC.

Keep "Thehighest likeh
buoyancy load mus
include consideration of
partially immersel
float." Remove  thi
remainder of the
paragraph as proposed.

response | Accepted

comment

response

comment

**
* *
* *
*

*
* ok

An agency of the

European Union

LG Aa FOOSLIWSR KFG GKS OKFy3aS FNRBY W
latter term is used extensively to mean design features. The text is revised to revert b
0KS GSNY WNBAdANBYSY(iQ ¢KSNBE | LILINE LINRA I
In regard to C39.563(b)(1) it is to be noted thatthe response to other comments h
resulted in an extensiveevison of C&27.563 The issue raised by the commenter has b
resolved by this revision.

265 comment by AIRBUS HELICOPTERS
The speed used for water entry calculation should be an indicated air speed since
controlled ditching and IAStise available data to the crew.

The use of mean wave surface is unclear. It can be understood as a flat surface.

No account need to be taken of the wave particle velécityA & dzy Of S|
phenomena include wave propagation and particle velocities.

If no particle velocity is considered, it is equivalent to a stationary body of water which
not represent reality. Realistic conditions should be preferred.

Accepted

EASA recognises that the requirement and AMC texts proposed in the NPA could ha
clearer.

These texts have been revised, and the points raised in this comment have been addre

342 comment by Leonardo

"Most criticalwave" means most critical steepness.

Vertical descent velocity is absolute i.e remove "relative to the mean water surface"

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page64 of 158



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

See also comments on AMC29.563

response Accepted
This and other comments have resulted in appreciable revisions #9663 andthe
associated AMC. The issues raised by this comment have been resolved.
comment 344 comment by Bell Helicopter
Comment: Structural ditching provisions is unclear
Recommendation: Needs to be reviewed for impact
response Accepted
This requiremenhas been revised in order to improve clarity.
comment 346 comment by Bell Helicopter
Comment 29.563(a): The requirement states for the most critical waves is inconsister
for irregular wavesg i.e. rogue wave?
Recommendation: The requiremengeeds rewording
response Accepted
See the response to Comment 297, whitespite being in regard to @3.563(a), is equall
applicable to this comment.
CS 29.783 Doors p. 64
comment 245 comment by FAA
Cs Do not move to C89.803(c)(3). Th Do not remove, but replace with ne
29.783(h) is a door requirement. language in CS 29.803(c)(3)

response | Accepted

It is accepted that this requirement is better placed in20583, as it refers to a door desi
requirement.

CS 29.80Ditching p. 6465
comment 6 comment by Luftfahrt-Bundesamt
6)

response

*

*
* ok

An agency of the European Union

page 65, subparagraph (g) and (h) to CS 29.801: the same comments as in 3) and 4)

Partially &cepted
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comment

response

comment

response

comment

response

comment

response

*

*
* ok

An agency of the European Union

See the response to Comment 4, which despite being in regard #7.88L,is equally
applicable to this comment.

95 comment by:Aerossurance

As resistance to water impact is mentioned in 801(c) it is entirely reasonable tha
included in 801(b) alsoClearly what is practical and achievable in the caseadér impacts
will be less than in a ditching and defining a survivable water impact test case is
difficult, however as fatalities have predominately been caused in water impacts we fe
would be an important change.

Suggested wording:

Each pacticable design measure, compatible with the general characteristics o
rotorcraft, must be taken to minimise the probability in the event of either a ditching
survivable water impact, that the behaviour of the rotorcraft would cause immedigteyi
to the occupants or would make it impossible for them to escape.

Not accepted
See the esponse to Comment 95, which despite being in regarC&7.801, is equally
applicable to this comment.

97 comment by:Aerossurance

The last sentence of 29.801(d) is repeated in 29.8014¢)\ery least one can be eliminate
(perhaps both as this is material more appropriate for AMC).

Partially &cepted
This text in CS 29.801(e) has been deleted.

However, it is not agreed that this text is more appropriate as AMC text.

130 comment by:Aerossurance

We are supportive of CS29.801(i) being an objective based requirement rather t
prescriptive requirement for specific design featuogsconcepts.

Noted.
91 {! I LILINB OA | Géﬁ@ort!foﬁth@e&eﬁedz@ﬂomﬁlé Qa

131 comment byAerossurance

CS29 would be clearer if CS29.801(i) was incorporated into CS29.803.

Noted.
This suggestion perhaps has merit; however, it is to be noted that the referenced pare
has been removed from the initial amendment text, pending the results of focused res
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into the detailed feasibility of the intended posapsize survivabilityebtures. (See thi
response to Comment 345).

comment 132 comment by:Aerossurance
A weakness in 29.801(i) currently is that objective is not linked directly (or indirectly in
to a standardised, quantitative 'acceptable’ maximum breath haldation. Research ir
relatively standardised conditions shows that breath hold varies massively bet
individuals. It also varies with water temperature due to the cold shock effect (among ¢
factors). This means that maintaining a famnsistentobjective across multiple applican
making different assumptions based on different data souvedisbe challenging and me
result in the more diligent applicant being penalised for realistic conservatiknis
suggested that the rule making team cafer setting a maximum 'acceptable’ breath h¢
time (in the provision a requirement or in the AMC as guidance) as a basis for con
analysis.
Please see other comments on AMC 29.801(i) and compliance verification.

response Noted.
Whilst the pointsraised may be fully or in part valiit is to be noted that the reference
paragraph has been removed from the initial amendment text, pending the resul
focused research into the detailed feasibility of the intendgubst-capsizesurvivability
features (Seethe response to Comment 345)

comment 153 comment by:Aerossurance
AMC29.801(c)(5) makes references to 'establishing’ multiple procedures but it i
immediately evident which provision requires their promulgation (perhaps 29.80
although that does not explicitly reference procedures per se).

response Not accepted
The procedures referred to in this section of the AMC are the ditching procedures requ
order to safely operate the helicopter over water. These procedures are required, am
other regulations, by CS 29.1585(a).

comment 171 comment byZodiacEvacuation Systems divisioRrance
for section CS 29.801 (c)
As the criteria of a water impact is not clearly defined, it is not possible to show comp
to this requirement.
recommandation :
for section CS 29.801 (c)(1)
Replace "must" by "shouldbr "shall optimize™) as a water impact criteria is not defined.
for section CS 29.801 (c)(2) and (3) "must" is acceptable
for section CS 29.801 (g)

hx TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.

*

*
* ok

An agency of the European Union
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response

comment

response

comment

**
* *
* *
*

*
* ok

An agency of the

European Union

this section is limiting to a specific means of compliance

recommandation :
Reword specification to givhigh visibility chevrons as a possible means of complianci
allowing for other solutions.

Partially acceptedlot accepted

Seethe response to Comment 170, which despite beingegard to C37.801, is equall
applicable to this comment.

196 comment by:Zodiac Evacuation Systems divisifinance

CS29.801 (e)

Currently the way this requirement is written, it is statdatat the preferred evacuatiol
position is with the helicopter in the non capsizpdsition however current systems w
more than likely capsize and therefore the capsize position shall be considered.

This is removing the possibility to design a system which will not capsize or is already
most stable position when upright whibeing compliant to the rest of this NPA. Which if 1
could be done would allow us to remain in the preferred upridbt evacuation (as is th
case for non cat A CS 27 floats).

If the objective of this requirement is to improve survivability in caB&WI, it should b
noted that the problem with this logic is that the floats are designed to resist ditching
and in case odn SWhwhich can be over the ditching loads, there is the possibility of Ic
all the lower floats which would cause théGHo sink.

recommandation :
as in CS 27 add the table in section CS 27.801 (e) giving the possibility to show no
mitigation with a probability of 2.9% for non punctured case and 29% for punctured cas

Partially accepted

In fact theacceptable probabilities proposed by the commenter are those finally che
although rounded up to 3.0 % and 30.0% (see the response to Comment 408).

However, it is to be noted that these figures are not chosen for the reasons put forwe
the commenter

197 comment byZodiac Evacuation Systems divisiéinance

CS29.801 (J)
The definition of complete ditching floatation unit is not clear.

For example
Case 1: 1 gas cylindger float--> We consider the loss of one float bag.
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response

comment

response

**
* *
* *
*

*
* ok

An agency of the

European Union

Case 2: bottle for 2 floats--> Do we consider the loss of 1 float or the loss of both floats

Recommandation: Clarifiy meaning of complete ditching floatation unit

Accepted

AWCorLX SGS RA G OK A yhdansTaf didrdteli ihd2péndeiuyy Aodated float. T
qualifying term¥ompleteQmeans that the entire structure of the flotation unit must |
considered and not limited to any segregated compartments.

As the commenter suggests, depending on the inflation system architecture, damage
location of a flotation unit might have effects on the ability of other flotation units to inf
or remain inflated.

Additional sections in AMC 29.801 and AMC 28.8(e introduced to provide guidance f
compliance.

210 comment by UK CAA
Page No:65

Paragraph No:CS 29.801 Ditching (i)
Comment:

I.  The rule should require that the pesapsize survivability features must reduce 1
consequencesf a capsize to no worse than CS 29.1309 major.

II.  The rule should require that the survivability features be crash resistant.
Justification:

I. The target probability of capsize of 29 % stated in CS 29.801 Ditching
contingent on the consequences capsize being no worse than major. If worse tl
major, a lower target probability of capsize must be applied which w
significantly impact the scope of the testing required.

Il.  The majority of the lives saved quoted in the RIA (38/55) relate toabile water
impacts; the postapsize survivability features will not deliver the safety ber
claimed in the RIA if they do not function following a survivable water impact.

Proposed Text:
Add to the existing text as follows (new taxtderlined:

The rotorcraft design must incorporate appropriate pospsize survivability features |
enable all passenger cabin occupants to safely egress the rotorcraft, taking into accol
human breath hold capabilityThe features provided must be shown agalysis or test {c
reduce the consequences of capsize to no worse than CS 29.1309 major, and n
resistant to or tolerant of likely damage in the event of a survivable water impact.

Noted.
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comment

response

comment

*

*
* ok

An agency of the European Union

This suggestion perhaps has merit; however, ibibe noted that the referenced paragraf
has been removed from the initial amendment text, pending the results of focused res
into the detailed feasibility of the intended posapsize survivability features. (See f
response to Comment 345).

227 comment by :Sikorsky Aircraft Corporation

The proposed change to the definition of ditching should be completed by dei
regulations for Survivable Water Impact (SWI) certificati@itching and SWI are tw
different events and as suchheuld be addressed with different requirements to ensi
proper definition and assessment of safets is shown in the accident database, all ditct
events have resulted in successful egress of the helicopter by all occupefisition of
SWI certifcation regulations which result in survivability statistics of SWI events resen
that of Ditching events would be a marked improvement in safetyew regulation for SW
(ex. 29.802) should be constructed in such a way as to encourage designsreghilthin
helicopters remaining upright and stable following a SWégulations which are similar
the proposed changes to 29.563 and 29.801 in this NPA, arranged into new SWI re(
would support clear definition of increased safety enhancemefsupling with updates t
Operational Rules would ensure proper application adding to the effectiveness ¢
updates.

Not accepted

As explained in the NPA, separate $A8ed regulation was not followedhainly due to the
inherent difficultyin adequately defining an SWI. Hence, the approach adopted has be
address SWiIs by improving the ditching CS; in other words, to regulate for the SV
implicitly, by raising the ditching CS explicitly.

EEPRRERRase, it is difficult to imagine a design approach that could lead to high confider
of a helicopter remaining upright and stable following an SWI. Overall configuratiol
mass distribution aspects make it inevitable that ERcapsizeRRRRREERRRERERRERERREER the
most benign

246 comment by FAA

Reword to "be designe
constructed and installed 1
Wording is not clear. perform their intendec
function, considering th
effects of loads in 29.563;"

CS This is an operational requirement, and d Remove (g) and possibly &
29.801(g) notbelong in CS 29. to operational requirements

cS
29.801(c)(1

Referencing breath hold capability in a ruls
not enforceable. This will be widel
interpreted by applicants, and will lead

CS 29.801(i much confusion, and variation around €
world. The reason for the rule change may
due to breath hold capability, but it does r
need to be in the rule language.

CS 29.801 Address the case ofappliants wantintAdd CS 29.801(k) as "(k)

Remove ", taking into accou
the human breath hol
capability". This i¢
unnecessary language.
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certification of emergency flotation syster certification of an emergenc

without full ditching capability. flotation system alone
requested by the applicar
sub-paragraph (c), (e), (f), a
(h) apply.”

response | 1. Partially accepted The wording of C29.801(c)(1has beerchangedo better convey its

comment

**
* *
* *
*

*
* ok

An agency of the

European Union

intent (See also response to Comment 170). However, the change does not
reference to C39.563, which the helicopter must comply with in any case.

2. Seetheresponse to Comment 236

3. It is to be noted that the referenak paragraph has been removed from the init
amendment text, pending the results &dcusedresearch into the detailed feasibility
the intended postcapsize survivability featureSe the response to Commerg45s).

4. Partially accepted, a new paragraphCS29.802 has beencreated to cover the case ¢
Emergency Flotation approval (i.e. not full ditching approval).

258 comment by’ AIRBUS HELICOPTERS
#2

CS27 and CS29 introduce the use of irregular waves and probability for si
demonstration.

CS27.801e:The rotorcraft must be shown to resist capsize ingb& conditions selected |
the applicant. The probability of capsize in-enfute exposure to the sea conditions must
demonstrated to be less than or equal to the target probability of capsize given |
following table, with 95 % confidente

CS2®8B01e: The rotorcraft must be shown to resist pakiching capsize in the sea conditic
selected by the applicant. The probability of capsize in anfineite exposure to the se
conditions must be demonstrated to be less than or equal to the targégpriity of capsize
of 29 % with 95 % confidence. Scoops, flaps, projections, and any other installed featu
to affect the hydrodynamic characteristics of the rotorcraft must be taken into acc
Allowances must be made for probable structurahdge and leakagé.

Associated test program is proposed in AMC27.801e and AMC29.801e.

Previously (AC29.801), the demonstration was recommended on regular waves he
wave height related to the certification sea state and wave steepness between 1:
1:12.5 depending on the rotorcraft certification category. Associated wind was gen
considerate in the demonstrations.

In AMC27 and AMC29, the test program recommends testing irregular waves using
North Sea spectrum (JONSWAP) defined by gigntfwave height Hs and mean wave per
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**
* *
* *
*

*
* ok

An agency of the

Tz. Applicant can chose the significant wave height he wants to certify.

It is accepted that regular waves are not fully representative of given sea state. Ho\
when full representativeness cannot be reachdioe purpose of certification rules is 1
propose a conservative approach.

The use of irregular waves introduces:

- Insurance that the helicopter will be exposed to a realistic range of \
frequencies.

- Breaking waves, depending on the chosen valuesdrid Tz.

LG Aa AYLRNIFYyd G2 NBYAYR GKIG AYyFAYAD
given spectrum because phases are randomly selected.

The test program proposed in AMC27.801 and AMC29.801 raises the following comme

1. Floatinghelicopter generally has a relatively stiff behavior in the sea due to its
natural roll frequency. Its stability is more affected by steep waves or breaking waves tl
the exposition to a range of frequency.

The use of irregular waves is a guaratatyave statically the helicopter facing some of the
waves.

However, it is not proven that this approach is more conservative than the pre
AC29.801 which recommends testing the helicopter in the most severe expected r
waves of one associatesta state.

2. la/ NBO2YY $Sl¢Wwrd simation is th be used o S OWindayéheraily
has a tendency to redirect the rotorcraft nose into the wind/waves, thus reducin
likelihood of capsize® ! I SELISNASYOS aKz2sa dorsiahilizedhs
helicopter and can be an aggravating factor for capsize.

3. la/ NBO2YYSRBAa Y2RISG d&aa G2 oS Fdadl Of
in order to remain perpendicular to the wave propagation direction.

This kind of attachment issually done for ship model test where the size of the mods
O2YLI NIro6fS G2 GKS aAal S 2F GKS 41 @Sa |yl
For the recommended helicopter tests, the size of the helicopter is little in front of the w
to be simulated and similile laws make the model mass is very low (few kg for ligh
configurations).

It is difficult to define a retaining system having no significant influence on the very
mass helicopter model behavior.

4. Regarding the test realization, from the wasgectrum defined in AMC, a wave tir
series should first be defined using aleatory phases. This wave time series is
simulated before to ensure that the test facility is able to generate it. If yes, the wave
generated. If not, for example becsel of wave maker power issue (probable for the gi
spectra in AMC), the time series is rejected and another is defined.

Therefore, it is not proven that the test specification in AMC is fully independent on thi
facility chosen since each facilityissown wave maker with different characteristics.

5. Test duration is very high and becomes prohibitive for CS27 where 2.9% c
probability is required.

The attached graphics shows the necessary time duration according to AMC in ol
demonstrate 2.9% capsize probability with 95% likelihood, depending on the numb
capsize observed during the tests (up to 2 capsize events). Considered scale is 1:10.

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page72of 158



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

response

**
* *
* *
*

*
* ok

An agency of the

European Union

Test facilities are usually able to perform around 20 minutes runs before waves reflect
the walls become an issue. Then, a basin relaxation time (usually around 20 mint
needed before performing another run. Therefore, around 1.5 days in the facility mig
needed to test 1 configuration (mass / center of gravity / inertia / floatsfigomation /
fuselage configuration).

Several configurations are usually tested during a development. The associated test
very important.

It implies planning and cost issues because there are few facilities able to perform th
of tests.

Noted.
The key pointsaken fromthis comment are the following;

1. It is not proven that the proposed approach is more conservative than the pre
AC29.801 which recommends testing the helicopter in the most severe expected re
waves of one associated sea state.

HO | ANDdza | St A02LISNEQ SELISNASYOS &K2¢
helicopter and can be an aggravating factor for capsize

3. Itis difficult to define a retaining systetimat has no significant influence on the behavio
of a very light mass helicopter model.

4. Regarding the test realization, from the wave spectrum defined in the AMC, a wav¢
series should first be efined usingrandom phases. This wave time series will usually
simulated first in order to ensure that the test facility will be able to generate it. If
concluded that this will not be possible, for example because of a wave maker powe
(probable for the given spectra in the AMC), the time series is rejected and anotl
defined. Therefore, it is not proven that the test specification in the AMC is fully indepel
of the test facility chosensince each facilityhas its own wave maker vtit different
characteristics.

5. The est duration is very high and becomes prohibitive for2Z3ypes, wherea 2.9%
capsize probability is required. The attached graphics shows the necessary time d
according tothe AMC in order to demonstrata 2.9 % capsize probability with 9%
likelihood, depending on the number of capsize events observed during the tests (u
capsize events).

The considered scale is 1:10. Test facilities are usually able to perform aroemdh2e
runs before wave reflémn on the walls becomes an issue. Then, a basin relaxation
(usually around 20 minutes) is needed before performing another run.

Therefore, around 1.5 days in the facility might be needed to test 1 configur
(mass/centre of gravity/inertia/flos configuration/fuselage configuration). Seve
configurations are usually tested during a development programme. The associated te:
is very important. It implies planning and cost issues because there are few facilities
perform this kind dtest.
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An agency of the European Union

Responses

1. The Rulemaking Group sought a realistic test that can be linked to the risk of caps
ySOSaalNAfte | WY2NBE O2yaSNIDI (A DS Mhost bavdkk
expected regular waves of one associated seae§tdturthermore the regular wave
approach has been discredited (Ref. Report CAA 2005/06).

This report includes a detailed explanation of why the regular wave test is misleadin
briefly it can be summarised as follows:

a. Intact ditched helicopter§and boats) do not capsize in regular waves. They
capsize in breaking waves.

b. Secalled regular waves do not exist in nature, nor do they exist in model &
except for wave ofvery small amplitudes.

c. When wave basins attempt to generate aegi regular wavgt does not propagate
dzy OKI' yaSR Fft2y3 G4KS o6l arayo ! fiGK2dA
spectrum at the paddle, the wave energy moves into side bands that cal
beating effectq alternating high and low amplitudes. Thégh amplitude wave:
break and cause further energy exchange across the frequencies. The rate ai
this process occurs depends on many specific wasgker/basin properties.

d. Thus the best resistance to capsize for a particular helicopter desigrben
achieved in the wave basin that can generate the highest/steepest regular
that is not yet breaking. Furthermore, in any particular basin, the best resistar
capsize will be achieved the closer the model is placed to the weaker. The
WNB IdzfaSNI OF LJaAT S GSad YAIKE GKSNBT
basin wave generation performance than the helicopter capsize performance.

2. See the esponse to Comment 186.

3. The natural frequency of the restraint system needs to be muchrldian the wave
frequencies. Given the low mass of the helicoptivis needs to be a restraint with lo)
stiffness. Some basins might use sewiach systems to achieve the required stiffne
properties.

4. Provided that the waves measured at the modetalion conform to the spectrun
requirements and are nerepeating during the required duration, then there should be
significant difference between model basins. Occasional waaker stroke/power limits
experienced whilst generating a wave spectrum énaurprisingly little effect on the wav
time series measured away from the wanveker because of the dispersive nature of we
waves.

5. The testing time figures provided in the comment appear to be coregkgAloes not feel
that this magnitude of testing time is unreasonable.

262 comment by AIRBUS HELICOPTERS

CS 29.801 (j)It'must be shown that the rotorcraft will not sink following functional los
the largest complete ditching flotation unit.

e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
r Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page74of 158



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

response

comment

response

comment

response

**
* *
* *
*

*
* ok

An agency of the

European Union

Comment Taking into account that floats generally have a gas loss rate (very low
requirement will be unfeasible if therés no associated duration. Associated functio
duration should be introduced.

Accepted

It is not intended that the rotorcraft needs to float longer in the subject condition than i
flotation system is undamaged.

The AMCtext will beadded to clarify this.

263 comment by AIRBUS HELICOPTERS

One of the purposes of the regulation evolution is to introduce water impact consider:
It especially requires resistance to water impact.

CS 27.801c & CS 29.801c (Emergencyf t 2 G A2y aeadsSvya oXo
resistant to damage from the effects of a water impact (i.e. crash)

Comment It is not possible to size a system to water impact effects if the water i
O2yRAGAZ2Y & I NB dzyl Yy 2 holld becraplScadibi: desighipredadion
must be taken to minimize the effects of water impact on'EFS.

Partially &cepted
CS 29.801(c)(1) has been revised along the lines proposed.
See alsahe responses to Commeni¥0and236.

269 comment by AIRBUS HELICOPTERS

CS27.801d & CS29.801dhé probable behaviour of the rotorcraft during and followin
ditching in a water landing must be investigated by scale model tests or by comparisc
rotorcraft of similar configuration fiowhich the ditching characteristics have already b
substantiated by equivalent model tests.

Comments:

- Means of compliance should be moved to AMC in order to maintain perform
based regulation.

- While a dedicated test program is proposed fooaflstability, no indication on th
water entry tests are done in AMC regarding water entry tests.

- Representativeness of such model test for water entry is questionable.

Partially accepted

¢ CX27.801(d) and C3.801(d) have been revised temove aspects concerned with mea
of compliance, i.e. model testing versus comparison with existing data, and the ne
consider scoops, flaps etc. These aspects have been transferred to the appropriat
section.

¢ There already existed some AMC erl in AMQ7.801 and AM@9.801. This ha
however been expanded.

C¢KS O2YYSYGSNRa 2LAYAZ2Y Fa (2 GKS NBLX
still considered that such testing does have merit and it has been retained. It is to be
however, that previously generated data for designs of similar characteristics may be L
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the basis for a comparative substantiation, with no new testing.

343 comment by Leonardo

Auto deployment is considered sensible and is alreadyployed by man)
manufacturers. Auto-arm, however, may introduce additional hazards due to the possil
of inadvertent inflation at any point in the flight envelopee. potentially catastrophic.

Contrasting chevrons are a paint scheme issue andatated to certification.

Not accepted

An automatic deployment system for emergency flotation, with the required leve
integrity, is considered to be both feasible and essential in order to provide for impi
safety in the event of avater impact. Such a system already existed on a-tgréficated
helicopter.

This requirement will therefore remain.

In regard to chevron markings, see the response to Comment 329.

345 comment bylLeonardo

Despite early egress and model feasibility studies which demonstrated the principl
integration issues around the air pocket concept remain unproven and have not
formally demonstrated by any OEM. Only one float manufacturer seems to be atten
this (One Atmosphere Australia), while other flotation system suppliers appear to ren
unconvinced of the practicalityThe intended benefits appear overstated, meanwhile |
clear that fuselage designs to accommodate such a system and meet ésennaly need tc
be significantly different in future (size, height, seating capacity dtds considered that i
the perceived benefits are significant then the requirement should be market driven
specified by the operators in future contracts.

Implications of complete nopbstruction of Type 4 exits have not been fully considert
this will require larger seat spacing than current designs.

Noted.

The points raised by this comment, and others, have been considered extensively b
and it has been concluded that some final questions do remain regarding the de
feasibility of providing postapsize survivability features as suggested by the propose
29.801(i) and its associated AMC.

After careful consideration, it was decidétat focused research would be commissioned
EASA, aimed at generating the required feasibility justification.

In order not to delay the incorporation of other important and unrelated sa
improvements into G87 and C&9, it has been decided that 8.801(i), and its associate
AMC text, will be removed from the initial package of changes, and associated re
adjustments made to other requirements (e.g. the allowable capsize probabilitie
C329.801(e)) and various parts of the AMC text.

A latee amendment to C29 will be initiated when the required justification has be
obtained via the focused research.
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347 comment by Bell Helicopter

Comment 29.801(c)(1): The intent of the new provision is uncl2ars563 already include
the loads for ditching, so this would imply some other type of assessment?
Recommendation: Requirement should be reworded to clarify the intent.

ie;60S RS&aAIAYSR (2 YAYAYAT S GKS L2a&aAoAt

Accepted
The subject requirement has been revised to better indicate the intent.

348 comment byBell Helicopter

Comment 29.801(c)(2): Text is confusing. Intent is that the floats be automatically i
before water entry and not rely on pilots to artne floats prior to water impact.
RecommendationRequirements should be simplified and less prescriptive.

i.e.: have an automatic means of arming prior to water entry.

Accepted
C29.801(c)(2) has been deleted and its intent incorporated, in the way proposed k
comment, into C29.801(c)(3) (which is consequently renumbered).

350 comment by Bell Helicopter

Comment 29.801(c)(2): The wording suggests that the floats must automatically arm
GAGKAY GKS o02dzyRFNASa 2F GKS Sy@gSt 2LIS
Sy @St Madbal arming is in fact a required feature in order to meet iadety criteria
for inadvertent float inflation. If automatically armed, this would expose a higher ris}
inadvertent deployment throughout the restricted envelope which would result in a s:
reduction.

Ditching by definition is a deliberately ecuted emergency landing on water per the R
procedures.Arming the floats is in the procedures. This is an attempt to address issue
water impact, and it is questionable whether or not automatic arming would solvi ihe
helicopter is flown ito (or enters) the water at a speed above the envelope limit, the fl
would not be automatically armed.

Recommendation: Is this requirement necessai®@1(c)(3) states automatic deployme
following water impact.

Not accepted
See theesponse to Comment 343.

352 comment by Bell Helicopter

Comment 29.801(d): Testing of entry into water and sea conditions is unclear.
RecommendationA position needs to bestablished

Noted.
Seethe response to Comment 269.
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353 comment by Bell Helicopter

Comment 29.801(d): Given that ditching is a deliberate emergency landing, it is expel
be controlled by the pilot to the extent possible during an autorotation touchdowhe
requirement to conduct powered model testing of the entry is questionatblere is no way
to control the flare and subsequent run on into the water in a model t&strther, the pilot
flying the helicopter is going to aim for what he believes is the best spot to set the helic
down, and again there is no way in a model tssimulate this. This requirement does nc
LINE GARS |ye @FfdzrotS RSY2YAUNrdAzy 27F
water entry and should be removed give:

1. 9F OK KSfAO2LIISNI Ydzad RSY2yaidNI S ding
during certification;
2. There has not been any problems with water entry for the ditchings on record
3. a2RSt (Saday3a 2F GKS KStAO02G3SNDRa oS
actual controlled water entry.
Recommendation: Deleting the entire Requirement, or rewording it to show by an
only.

Not accepted
See the response to Comment 269.

355 comment by:Bell Helicopter

Comment 29.801(e): Probability of capsize useddtermine the amount of testing require
is confusing and over complicated.
Recommendation: Need to establish a position

Not accepted

The staff of ascale model basin testing facility should have no difficulty in understandil
implementing the specification (e.g. calculating the required run durations).

This was confirmed by the majority of responses to the test specification when comi
were ought from these organisations.

356 comment byBell Helicopter

Comment 29.801(e): The probabilistic approach proposed using the random gen
aLISOGNYzY adz33Sada GKIFIG GKS GSaidAay 3f akapsize
does occur, then an oceanographer can review the data and make a determinati
whether or not the test is considered a pass or fdihis results in a somewhat subjecti
assessment, and is therefore by default something very difficult to designNione of the
OEMs in the WG were comfortable with the proposed approach.
wS02YYSYRIGA2YY w802YYSYyR GKF{G | &daAdl
test is pass or fail based on the actual model performance during the fHstre are
examples wifiin the current regulations where assumed spectra are tested to
representative of in service use.

Not accepted
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See the response to Comment 305.

369 comment by:Bell Helicopter

Comment 29.801(e): Text referring to the jettisoning fuel has been removed. Tk
jettisoning of fuel will not add to the buoyancy of the rotorcraft, but will likely raise
KSt AO2LJGSNRAa / DX NBRdzOAy3 adloAfAadesz I
Recommendation: Complete agreemenfhis is an overdue change that removes
regulation deleterious to rotorcraft safety.

Noted.
91 {! I LIWNBOAIFIGSa .Stf | StAO2LISNRA adzLJl
370 comment byBell Helicopter

I 2YYSY(l HpdynmoTFOY & dNBtvd and vould dGBire doteiatio
with oceanographers to come up with the probable pressures associated with certificat
a significant wave heightlt should be fairly easy to generate a table which would corre
the pressure with the sigficant wave height to ensure a level and clearly design criteria.
wSO2YYSYRIFIGA2YyY wSO2YYSYR RRAy3 | (I 6
to 6 ¢ 8 significant wave heights.

Not accepted
See the response to Comment 307, in regard aosimilar comment regarding th
corresponding G37 change.

371 comment byBell Helicopter

Comment 29.801(g): The requirement to add chevrons as part of a ditching configure
not appropriate under the certification rules.

Recommendation: Requirements for specific pain schemes should be included
amendment to the operating rulesThis is similar to the operating rules for markir
surrounding egress points.

Partially accepted
See the response to Comment 308.

372 comment by Bell Helicopter

Comment 29.801(h): This requirement actually should go into 29.1587 (or a new 29.15
Recommendation: Move to correct Section of CS 29.

Accepted

Therequirement for sea conditions to which rotorcraft has been substantiatgl ditching
provisions to be included in the performance information section of the RFM will be
to CS 29587

373 comment by Bell Helicopter
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response

comment

response

Comment 29.801)i The requirement hides the need to have a float configuration that
always maintain part of the aircraft out of the water for any EFS systems (ditching or nc
Recommendation:Bell considers these items to be low technical maturity for unprc
sakety benefits and recommends that the industry establishes a position considering:

1 Feasibility, maturity of side float concept
Additional side float hazards
Effect of side floats on engines and performance
Development costs vs safety benefits
Feasibilityand impact of configurations for €3 Cat A and smaller 28

= =4 —a -8

Noted.

The referencel paragraph has been removed from the initial amendment text, pending
results of focused research into the detailed feasibility of the intendgabstcapsize
survivability features(Seethe response to Comment 345).

410 comment by:CAAN

To the new (c). There is no mention of a limit to how low the maximum float depl
airspeed may be. If this speed is low and limits the speed at which the floats may be
it will reduce the safety by making it very impractical to use the full pasémdf EFS fo
normal operations in congested airspace with over water arrivals and depar
(SPA.HOFO.110(b)(9)). It may also introduce a need for the crew to perforessential
tasks in critical phases of flight. Automatic arming/disarming may atdithis.

(h) What is the consequence of this inclusion with regards to it being a limitation (re
discussion of "prohibit” vs. "consider" in 5.2 below). Aircraft may be used for a varit
roles and any limitation would apply to all types of op@vas (including SAR).

Not accepted

The intention of the new CS 29.801(c) is that the EFS will deploy automatically in the e
a ditching or a water impact, with no pilot action being required after takfe The wording
of this requirementhas been revised to clarify this. The maximum safe speed foi
deployment is thus not critical.

The data is not required to be a limitation in the RFM. It has been agreed t8.8H (h)
should be deleted and its intent moved to 2861587, to be constent with other RFM dati
requirements.

CS 29.803 Emergency evacuation p. 65

comment

**
* *
* *
*

*
* ok

An agency of the

European Union

137 comment by:Aerossurance

We understand the intent of the term 'step directly' is to focus applicants on a method ¢
raft entry that is, for want of detter term, non-acrobatic(!). While that intent is appropriate
this may prove challenging for literal compliance in helicopters with low headroom or v
full advantage is taken of a wet floor to increase stability and result in inadvert
introducing potentially suboptimal boarding procedures, suekxiting the cabin to ai
external ledge before boarding. We suggest this isvoeded 'enter directly' and the AM
expanded if required to explain acceptable options.
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Not accepted

In order to reduce the difficulty of boarding a life raft, especially when in severe
O2yRAGAZ2yas (GKS AyauSyuazy 2F GKA&A ySs
RANBOGt &g¢ o

It is not understood why this might lead to a soptimal design.

198 comment byZodiac Evacuation Systems divisiGnance

CS29.803 (C) (1)
Specifiy in upright position or even after capsize

A test to show compliance to this requirement would be complicated to perform safely.
recommandation A method of demonstiéng what is required by this requirement shot
be added in the AMC.

Accepted

It was not the intention that an actual demonstration should necessarily be required
SELISOGSR GKFG Ay (GKS Yl 22NaiGe 2F Ol a8a
EFS design and life raft size, shape and deployment characteristicsuffice. This
requirement has been revised to reflect this intention.

231 comment by:Sikorsky Aircraft Corporation

The added requirements for egress contradict the updated requirements of 29.801(e)
ensure the rotorcraft will nottapsize. The requirements added as CS 29.803(c) shoul
required if the requirements of CS 29.801(e) are not properly substantiated.

Not accepted

Absolute resistance toapsizecannot be achieved and CS 29.801(e) does not require
Furthermore, the new requirements of CS 29.803 provide additional safety fol
non-capsized case.

247 comment by FAA

It is understood that the wor
CS "demonstrated” as used, could consist Add clarification of th
29.803(c)(1) physical demonstrations, analysis, or requirement in the AMC
combination of both.

At end of sentence afte
CS Rule intended to say that access is direct, b ¢ I 4t SNbh > I RR
29.803(c)(1) climbing onto a sponson for example. onto external step ot
structure”

cs
29.803(c)(1)

CSs This is an unnecessary requirement. Of
29.803(c)(2) paragraphs already apply.

No need to provide an i.e. Remove " (i.e. crash)"

Remove 29.803(c)(2)
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CS This is a door requirement, and is m

29.803(c)(3) approprite in CS 29.783 Don't move from CS 29.783(

response | Partially accepted

comment

response

comment

*

*
* ok

An agency of the European Union

1.LY 2NRSNJ G2 FT@2AR GKS LRAOSYdGALFf F2NIIC
such referencebave been changed t#ubstantiat€®d g KSNB Al A& As
acceptable

2. Whilst it is expected that use of such items as an external step will not be requil
order to meet the intent of the subject requirement, it is not considered necessary tc
this out. Such designs may provide the necessary ease otifboarding.

3.¢KAAa O2YYSyld g2dzZ R | LILISI NI G 2(.ekKdragr@ BRS¢
appear in the subject requirement.

4. Although the commenter is correct to point out that all the listed requirements app
any case, it is consideredseful to make this fully clear in the light of the subij
emergency exit being a new requirement.

5. The intent of the subject requirement has been restored to CS 29.783.

360 comment by Leonardo

"It must be demonstrated" suggests a physidamonstration. Wording should be clarifie
to ensure that this can be "shown by design"

Accepted
In order to avoid the potential for confusion regarding the meanind#eimonstrateQall such
references have been changed#ubstantiate

374 comment by Bell Helicopter

Comment 29.803(c): Requirement is to demonstrate egress to a life fdfe can be
interpreted as needing to test in all sea conditions egress to a life Ifaftis is not the intent
the requirement should behanged to reflect the real intent.

Recommendation: Requirement should be reworded to remiéleenonstrateQ

i.e.. passengers must be able to evacuate the rotorcraft and step directly into any
required life rafts, without first entering the water folwing a ditching in all sea conditio
for which ditching capability is requested by the applicant.

e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
r Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page82 of 158



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

response

comment
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Accepted
See the response to Commelf8.

375 comment byBell Helicopter

I 2YYSY (il HpOPYynooOYIYSNAATI K@ FRNBNE Aa
Regulations within th&IPA.
wSO2YYSYRIGAZ2YY ¢KS @SNDAI IS daéAlK2dzi

Accepted
The proposed change has been made.

CS 29.805 Flight crew emergency exits p. 66

comment

response

comment

response

comment

*

*
* ok

An agency of the European Union

10 comment by:Aerossurance

For clarity and to ensure means of compliance are discussed only instiytfest replac
"shown by test, demonstration, or analysis" by "demonstratedhis assumeslemonstrate’
is a generic term, as in 'demonstratempliance’', applicable to which ever means
considered acceptable in the AMC.

Not accepted

hidKSNJ O2YYSYGSNBE KI@S LINRBLRASR GKFG Y
demonstration,e.g. with a mockup and human test subjects. It is not the intent to rule ¢
for instance, a design assessment, and thus the text will not be changed.

11 comment by:Aerossurance

Delete the unspecific adjective "rapidT.he ability to egress sufficiently quickly is coverec
801(c).

Not accepted
The reference to 801(c) is not understood. This paragraph is not related to occupant ¢
¢KS GSNXY WNILARQ A& O2yaARSNBR (2 0S5 dz

211 comment by UK CAA

Page No0:66

Paragraph No:CS 29.805 Flight creemergency exitéc)

Comment:

The rule should match CS 27.805 in terms of marking of the operating device. The rule
also require that flight crew emergency exit operating devices must be accessible with

reel seat belts locked.

Justification:
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The operating device needs to be marked with black and yellow stripes in order to be
under water. The exit will not fulfil its purpose if the flight crew member cannot react
operating device. It is possible for inertia reebsbelts to lock in an accident (e.g:\V&NSB)
restricting the movement of the flight crew member.

Proposed Text:
Add to the existing text as follows (new taxiderlined:
The operating device for each ditching emergency exit (pull tab(s), tipgrhandle, etc.)

must be marked with black and yellow stripes, and must be accessible with the fligh
YSYoSNRa aSlIid o6Staa t201SRo

Partially &cepted

In regard to marking with black and yellow stripes, this is covered by CS 29.811(h).

On nvestigation, EASA did not find any evidence that seat belt inertia reel locking hac
an adverse safety issue in the accident quoted by the commenter. Furthermore, no
evidence of the problem suggested in this comment could be found.

However, EASAgrees that the general point raised, i.e. accessibility to exit oper:
devices whilst seated, is an important issue. It is agreed th@0@B5(c) will be amendet
specify that the accessibility must be shown for the range of flight crew anthrofay
dimensions and foall possiblepost-crash conditions ofrashworthy seats.

248 comment by FAA

Do not remove "not be obstructed bwater or
flotation devices after a ditching.Or, use languac
similar to CS 29.807(d)(2) "Flotation devices, whe
stowed or deployed, may not interfere with
obstruct the ditching emergency exits."

The requirement to nc
Cs be obstructed by water ¢
29.805(c) flotation devices shoul
be maintained

Not accepted

The commenter makes walid point in that it is important to ensure that water presst
and/or flotation devices do not adversely affect the operation and use of the flight
SYSNBSyOe SEAGaD® | 26 S DS Niovide for rapil esCape/ehdn Rt
rotorcraft is in the upright floating position or capsiZed a St a GKS &l YS
the text mentioned by the commenter would constitute excessive duplication.

361 comment byLeonardo

It is not clear how this is to be demonstrated fettisonable doors or windows above
certain size due to water pressure

Noted.

It is assumed the commenter means that, for some designs, it might not be clea
substantiation can be provided for rapid operation underwater, bearing in mind the el
of water pressure.

This is understood. However, it is the responsibility ofdbplicant to substantiate that thei
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design is suitable for its intended purpose.

comment 376 comment byBell Helicopter
Comment 29.805(c): Flight Crew Exits is unclear
Recommendation: Need to establish a position

response Noted.
The commenter does not provide any indication of what is considered to be unclear.

CS 29.807 Passenger emergency exits p. 66

comment 19 comment by:Aerossurance
For clarity and to ensure means of compliance are discussed only instiytfestreplace
"shown by test, demonstration, or analysis" by "demonstratedhis assumes 'demonstrat
is a generic term, as in 'demonstratempliance’, applicable to which ever means
considered acceptable in the AMC.

response Not accepted
Other O2 YYSY G SNE KI @S LINRLRaSR GKIG WRSY
demonstration, e.g. with a moelkp and human test subjects. It is not the intent to rule ¢
for instance, a design assessment, and thus, the text will not be changed.

comment 20 comment by:Aerossurance
For clarity and to ensure means of compliance are discussed only instiytfest replac
"shown by test, demonstration, or analysis" by "demonstrated".

response Not accepted
hiKSNJ O2YYSYGSNAR KI @S LiN®dIp dastRuggest la (physk
demonstration, e.g. with a moelp and human test subjects. It is not the intent to rule ¢
for instance, a design assessment, and thus, the text will not be changed.

comment 40 comment by:Aerossurance
In (a)(3)change "show by test, demonstration or analysis" to "demonstrated" and rely ol
AMC to define means of complianc&his assumes 'demonstrate’ is a generic term, a
‘demonstratecompliance’, applicable to which ever means are considered acceptatile
AMC.

response Not accepted
The reference to (a)(3) is not understoddS 29.807(a)(3) has not been amended and (
not contain the quoted text.

comment 41 comment by:Aerossurance

‘e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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response

comment

response

comment

response

comment

response

comment

response

comment

*

*
* ok

An agency of the European Union

In (d) replace "and must be proven by test, demonstrationaoalysis" to "must be
demonstrated” and rely on AMC to describe means of compliantais assume
‘demonstrate’ is a generic term, as in 'demonstratenpliance’, applicable to which ev
means are considered acceptable in the AMC.

Not accepted

hidKSNJ O2YYSYGSNBE KIS LINRBLRASR GKFaG Y
demonstration, e.g. with a moelp and human test subjects. It is not the intent to rule ¢
for instance, a design assessment, and thus, the text will not be changed.

49 comment by:Aerossurance

Suggest adding: When an exit is provided that is sufficiently fargesimultaneous
exitmeans of operation should be accessible to both adjacentipants.

Partiallyaccepted
The intent of this commenits acceptedhowever, it is considered preferable tachieve this
intent by inserting additional text in the AMC to €%809.

50 comment by:Aerossurance

In (d)(1) suggest adding to first sentence "...and be visible to every associated pas
while seated".

Not accepted
It is considered that CX.811 already covers this point.

51 comment by:Aerossurance

To avoid any cabioonfiguration with a longitudinal divide or obstruction, suggest addin
(d)(1): "All passengers in each unit should have accdssttoexit."

Not accepted

There is a general requirement that all passengers should have access to each em
exit (CR9.813), and thus, the obstruction issue raised by the commenter woul
unacceptable in any case.

54 comment by:Aerossurance

Add arequirementinto (b)(10) thatthe adjacent passengers should be able to reach
handle while strapped into their seat with the inertia reel locked (so that they can have
of the handle before unstrapping).

Noted

This would appear to be @uplicate of Comment 53, which is made agains2€.809, anc
which is the more appropriate requirement.

See the response to Comment 53.

230 comment by Sikorsky Aircraft Corporation

The NPA does not include substantiation for reducing the required exit size for 10 or
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PAX from Type lll to Type IGiven that the NPA does not mandate external storage o
rafts but does mandate larger life rafts, there exists a potential azirifii the ability to gef
larger life rafts out the exits.

This proposed change has the potential of increasing events if it is made retroact
advised in Section 5. Recommendations for future rulemakihwill reduce the number o
passengeravhich can be carried thereby increasing the number of aircraft which mu:
used to support ofshore operations.This will increase (significantly) the number of flig
which increases the likelihood of event<Given that the data shows all passeng
successfully exited the aircraft after a ditching event, this change does not increa
likelihood of survival.Review of the data of SWI shows a large number of incapaci
occupants. Increasing the number of exits will not increase survivabiityunconscious
occupants.Given the misrepresentation of the events of flight GZCH it is questionable
NPA properly reviewed the incident dat§See comments to Section 4. Regulatory img
assessment (RIA))

response Not accepted.
WhilstWSEGSNYFEQ tATFS NIFid t20F0GA2y A& y2
(i.e. manhandled life rafts will no longer be acceptable). It is difficult to see how an apg
could successfully propose a design that locates a life raft insaléuselage and utilises &
emergency exit aperture for its deployment. Potential for interference with passenger
the emergency exit would either rule out such a design or force it to be of a
sophisticated design.
The changes to €&® do not cover retroactive application of the new requiremen
Retroactive application will be the subject of a second exercise, and the issues raised
commenter would certainly need to be addressed and resolved before any application
new emergency akrequirements could be applied.

comment 377 comment byBell Helicopter
Comment 29.807(d)(1): The provision for ditching emergency exits to be completely
the waterline has been removed.
Recommendation: Agreementy 2 G 2 NONJ T ¢doind neédaeBargeriEy eRita |
be completely above the waterline, since the water level inside the cabin might be :
same level as outside.

response Noted.
91 {! I LIWNBOAIFIGSa .Sttt |1 StAO2LISNRA adzLJl

CS 29.809 Emergency eaitangement p. 6667

comment 15 comment by:Aerossurance
In (j)(2) clarify which doorgather than say 'any')Either link to "any nofettisonable exit
used in the demonstration of 29.803(c)(1)" or the more expansive "any exit that mig
openedafter a ditching”

response Not accepted

**
* *
* *
*

*
* ok

An agency of the

European Union

It is not understood why either of the two proposals made by the commenter would &
improvement. The first does not cover the case of, for instance, a jettisonable door thi
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comment

response

comment

response

comment

response

*

*
* ok

An agency of the European Union

also be opened without jettisoning it. The second introduces the need for judgement
GKAOK R22NE WYAIKGIQ 6S 2LISYSR FFOGSNI I |

212 comment by:UK CAA

Page No:67

Paragraph No:CS 29.809 Emergency exit arrangemght
Comment:

The CS should require that ditching emergency exits not be susceptible to jamming
event of distortion of the fuselage.

Justification:

Most of the avoidable fatalities have resulted from survivable water impacts where
rotorcraft structure will likely be subject to loads in excess of normal ditching load
where the rotorcraft is virtually certain to capsize immediately. It is tfemee essential thay
the ditching emergency exits are of a design that is not susceptible to jamming.
Proposed Text:

Add to the existing text as follows (new textderlined:

(1) the design of ditching emergency exits, including their means ofatipe, markings

lighting and accessibility, must be optimised for use in a flooded and capsized aab
must not be susceptible to jamming in the event of distortion of the fuselage

Not accepted
CS 29.809(e) requires, in any case, that pmebability of any emergency exit jammil
should be minimised.

249 comment by FAA

Cs Using "Optimized" in the language is difficult Change "optimised" t
29.809(j)(1) certify. Use the word "designed" "designed"

Accepted

Therequested change has been made.

273 comment by AIRBUS HELICOPTERS

CS 29.809a
GPushoutt Aad (22 LINBAONRLIGIAGS yR O2dd R 68

Accepted
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comment

response

comment

response

comment

response

comment

response

comment

**
*
*

*
* ok

*

¢KS GSNMzIWIddkayKR2 6 Q KlF a 0SSy OKIFy3aSR G2
Other usage of the term¥ LJd2adki GAYR26Q Ay NBIj dzA NB Y ¢
removed.

274 comment by AIRBUS HELICOPTERS

CS 29.809j2 it'must be possible to egress the rotorcraft when capsized, with any door
open and locked positién

Comment:The rationale for this requirement is that a passenger could try to escape
the same way he entered the helicopter or the same way he is used to follow to gt
¢ KSNEF2NBESZ dalyeé R22NE aK2dZ R 6S NBLX | O
It might be impossible to open a door after ditching, especially if wet floor concept prop
in AMC is followed.

¢CKSNBF2NBZ |RFLIWGSR 62NRAYy3I ¢g2dd R 0SS ao
2LISYSR I FGSNI RAGOKAY3I o6 X0 ¢

Not accepted

Therationale of this requirement text is not as the commenter suggests.

Many current helicopter designs incorporate sliding doors, which overlap emergency
when open, thus rendering them unusable. This is a potentially unsafe design.

364 comment by Leonardo
Delete "The design of" and change "optimised" to "designed for"

Accepted
The requested change has been made.

378 comment byBell Helicopter

Comment 29.809(j): The requirement for an EmergencyAgxingement is unclear
Recommendation: A position needs to be established

Noted.
This comment provides no indication of how the clarity of the subject requirement mig
improved.

379 comment byBell Helicopter

CommentH pPy npdé2006mMOY ¢KS g2NR a2LI0AYAT SR¢
Recommendation/ KI y3S (KS GSEG G2Y a5AG§0KAY 3
operation, markings, lighting and accessibility, must be designed for use in a flooded
cdJaAl SR OlFoAyoé

Accepted

The text has been revised such thieintent of therequested change isatisfied.

380 comment byBell Helicopter

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.

3 Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page89of 158

An agency of the

European Union



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

Comment 29.809(j)(2): "capsized with any door in the open and locked positio@ans
that emergency windows in doors must align with other cabin emergency windows whe
door is open and lockedThis is overkill if the door is not to be used as an emergency ex
RecommendationA position needs to bestablished

response Not accepted
Experience has shown that doors may be opened by passengers in a ditching eve
passengers are briefed not to open them. Thus, this new requirement is considered t
necessary improvement to the regulations.

comment 411 comment by:CAAN
The introduction of a requirement for handholds etc. should be assessed for pc
shagging hazard. (also relevant to some other CSs, such as 29.813, 29.1411)

response Accepted
Additional text has been added to AMC 29.809 and AMC 29.813 to covesstis

CS 29.811 Emergency exit marking p. 67

comment 14 comment by:Aerossurance
Unlike normal markings, the black and yellow markimgs expected to be of use poor
visibility underwater by potentially disoriented occupantBalse 'targets' could hamper
prompt escape.Consider adding: "Black and yellow markings of any type ldhoot be
usedelsewhere in thecabin where they might delay the successful location of such oper
devices."

response Not accepted
Although there may be otherléick/yellowmarkings in the flight crew area (elgatching to
outline fire extnguisherswitches, life rafttmergency flotationdeploymentcontrols cargo
hook manual jettison switch¢such markings will not be close to emergemsyjts and/or
will be of such an appearance that they are not likely to be confused by flight crew.

comment 221 comment by:Sikorsky Aircraft Corporation
The NPA lacks substantiation for changing the cofaditching emergency exitsFurther,
Table BuX LGSY om fA&dGa (GKS YAGAILGAZ2Y 2
S E A The ¢utrent standard for emergency exits is R&ttong substantiation needs to t
provided to support changing a longastding standard.

response Not accepted
The only regulatory standard for the colour of the means of opening emergency exits 1
to Type | and Il emergency exits only. Such exits are unusual on helicopters and, in a
are unlikely to be proposed as emergency exits that are intendedinotion underwater.
The colour red is of low visibility in the dark.
The introduction of a requirement for black/yellow markings is therefore considered i
justified.

comment 250 comment by FAA

*

*
* ok

An agency of the European Union
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response

This is intended to mandate HEI
Cs type lighting. The rule should requi
29.811(h)(1) backlighting, and be more specific
what "illuminated markings" means.

Replace CS 29.811(h)(2) v
"Operational marking for eac
ditching emergency exit must cons
of black and vyellow contrastir
colors."

Proposed language does not addr
CS designs with no operating device, st
29.811(h)(2) as simple pushout window with no p
tab.

Partially accepted

The text has been changed in order to better point out that the subject illuminatakings
must be more highly conspicuous than those required by CS 29.811(a). Guidance as
this means is already provided in the associated AMC text.

See the reply to Comment 237. The same amendment as that made2d.&¥5(c) has bee
made to CS2811(h)(2).

comment 349 comment byLeonardo
What should trigger "HEELS" illumination?
Lighting the means of opening is not always feasible

response Noted.
The AMC text associated with the subject requirement provides some indication of me
that might be used to trigger the illumination. However, it is considered inappropria
provide further detail, as this might be seen as a restriction on desigceto
Highlighting the means of opening is a critical aspect for operating the exit rapidly
although achieving this might be challenging in some cases, this is not a valid ree
amend the AMC text.

comment 412 comment by:CAAN
Requirement for marking by black and yellow stripes may be too prescriptive.
It could be argued that other combinations may be just as visible. It should be reworc
required combinations that are visible and conspicuous under water. This comm
applicable for all "Black and Yellow" requirements. AMC may specify "Black and Y
markings.

response Not accepted
There is a need for both increased underwater visibility and some degree of standardi
The black/yellow marking requiremeptovides both.

CS 29.812 Emergency lighting p. 67

comment 16 comment by:Aerossurance

**
* *
* *
*

*
* ok

An agency of the

European Union
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For clarity change "equal to the width of the emergency exit where an evacuee is lik
make first contact with the ground or life raft outside the cabin™egual to the width of the
emergency exit, both for where an evacuee is likely to make first contact with the gi
outside the cabin and for where they are likely to make first contact wiearding the life
raft".

response Partially accepted
ltisk AINBSR GKI G GKS AAYLX S | -&iRthgitax2of C3D.812(l)
does not result in an optimum text. A change along the lines proposed has been made
comment 251 comment by FAA
cS Smc&_e or In‘e" raft" is belng"added to the After "ground surface" ad
requirement, "ground surface" needs to ., . e
29.812(b) e or life raft entry point
clarified as well
response
Partially accepted
LG Aa 3INBSR (KIFG GKS &aA Y L#xi§inglteRtRAABI.R3(b)
does not result in an optimum text. A change adding the requested clarification has
made.
CS 29.813 Emergency exit access p. 68
comment 232 comment by:Sikorsky Aircraft Corporation
See comments to CS 29.807(d)(1).
response Not accepted
Seethe response to Comment 230
comment 381 comment by Bell Helicopter
I 2YYSYy(d HpdPymMoOoRO Y ¢KS GSEG A& LINBAONI
wSO2YYSYRIGAZ2YY ¢SEG O2dzZ R 6S YIRS fSa
be provided to assist with cross cal®rd NB & & €
response Accepted
The text has been amended, la®adlyas proposed.
CS 29.1415 Ditching equipment p. 6869

*

*
* ok

An agency of the European Union
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comment

response

comment

response

comment

response

comment

**
*
*

*
* ok

*

85 comment by:NHF Technical committee

Comment to item (2): NHF fully support this paragraph, as it already is a cus
requirement by the major oil and gas producers in Norway. (Norwegian oil and Gas gu
066).

Deployment handle for liferaft when helicopter is in the capsized position is a very imp
improvement, as the passengers will not be able to deploy fiféneany other ways, withou
diving below the helicopter.

Noted.
9! {! [ LIINBOAIFIGSA GKS bl C GSOKYyAOLFt [ 2Y"
173 comment by Zodiac Evacuation Systems divisiGinance

CS29.1415 (a)

How do we linlditching level of the helicopter with the existing ETSO of the life rafts an
suit ?

-In CS 2C505 : the wave height and wind are already defined in the ETSO

-In CS 2C504 : there is no sea condition definition.

recommandation :
Clarify the requirerant

Accepted

Life rafts are the only category of ditching equipment for which there are different d
standards in regard to sea condition substantiation (i.e. ETSO C70b vs. ETSO 2C505)
of C29.1415, and the associated AMC, is thus revised to recogrisse th

There are no such differing standards for immersion suits.

199 comment by:Zodiac Evacuation Systems divisifinance

CS29.1415 (b) (2)
This requirement is too subjective

recommandation :
To clarify "any reasonably foreseeable floatimfitude" and in which case the activatic
handles should be considered

Not accepted
The AMC text associated with this requirement provides clarification.

213 comment by UK CAA
Page No0:69

Paragraph No:CS 29.1415 Ditchirequipment(b)(1)
Comment:

At least two life rafts mudbe installed Thisdza SR G2 0SS Of SI NJ Ay
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response

comment

response

**
* *
* *
*

*
* ok

An agency of the

European Union

Justification:

A minimum of two life rafts are required in case one is rendered unusable due to punc
(increasingly likely with the increasing use of carbon fibre in rotorcraft constructior
because either one cannot be deployed due to high winds (the lifeorathe windward side
of the rotorcraft will be blown against the side of the rotorcraft and unusable).
Proposed Text:

Add to the existing text as follows (new taxiderlined:

GOm0 ¢KS ydzYoSNJ 2F fna BsS thawnmltvio (add ;dmleriitharh tha
a0ALIZA FGSR Ay wS3dzZA FGA2Yy 609! 0 b2 ®MCPKH

Accepted

Although operational regulations may allow for a single raft to be carried in some cases
further consideration, it is concluded that for a-2%helicopter, adesign requirement for i
minimum of two rafts is justified.

The subject requirement has been amended to reflect this.

215 comment by UK CAA
Page No0:69

Paragraph No:CS 29.1415 Ditching equipmen)
Comment:

Constant wear lifgpreservers must be clearly mandated. The purpose/relevance of this
text is not clear.

Justification:

It is not possible to don a life preserver in due time in the cramped environment
helicopter cabin, especially where immersion/survival suits are required and/or in the |
of capsize.

Proposed Text:
Modify the existing text as follows (dek=t text struck through):

(c) If_life preservers are stowed, they must be installed in a way that they are re
available to the crew and passengers. The stowage provisions for life preservers
accommodate one life preserver for each occupant fdrich certification for ditching i
requested by the applicani-ife—preservers—H-Regulation{(EU)-No-965/2012 allowsfo

ala\Villaa a¥a a\V.V/a¥a A allalilfa' v a allla

Not accepted
Operational rules do not require constamear life preservers in all cases. It is conside
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comment

response

comment

response

comment

response

comment

response

comment

*

*
* ok

An agency of the European Union

that the text is appropriate to cover operational cases where life preservers may be sto

252 comment by FAA

It is understood that the word "demonstrated"” Add clarification of th:
used, could consist of physical demonstratic requirement in the
analysis, or a combination of both. AMC

CS
29.1415(b)(2)

Accepted

In order to avoid the potential fod2 Y Fdza A 2y NB I+ NRAYy 3 § KSuch
referenceshave 6 SSy OKIFIy3ISR (2 WwadzomaidlydialidisSa
acceptable.

351 comment bylLeonardo

If more than one life raft is installed, they must be approximately equal in size
accommodate all occupants in one at overloadhis is too prescriptive as occasiona
three or more liferafts may be fitted and for good reason they may be of diffesizes (e.g
individual rafts for the crew).

Not accepted

Crew should not be provided with rafts that are separate from those for the passe
because they have an essential role in ensuring the continued survival of the pass
after egressing the helicopter.

367 comment bylLeonardo

Remoteraft deployment (from cockpit / cabin or outside the aircraft) reliably and with
helicopter in any attitude -t must be demonstrated" suggests a physi
demonstration. Wording should be clarified to ensure that this can be "shown by des
inspecton / analysis

Accepted

¢tKS (GSEG KFra o0SSy NBOAASRI dzaAaAy3d Wad:
demonstration will not necessarily be required.

382 comment byBell Helicopter

Comment 29.1415: Operating regulation Heesen specified.
wSO2YYSYRIGA2YY [/ KIFIy3aS (G2 NBFSNI (2 a2 L

Accepted
See the response to Comment 315.

383 comment byBell Helicopter

Comment 29.1415(b): Requirement is very prescriptive and will limit designs that have
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means to ensure life rafts are deployed after water entry (i.e. automatic life raft deployn
Recommendation: Requirement should be rewritten to consider othessiimlities for the
deployment of life rafts

response Partially accepted
There is no text in CX.1415(b)that prohibits an automatic life raftdeployment design.
| 26 SOSNE AG Aa 9! {! Qa LRaAAGAZ2Y GKI { cade
Manual deployment should be provided to cater for the case of failure of the autor
deployment features
However, the associated AMC text is revised to clarify that automatic life raft deploy
will be acceptable in addition to manual deploymebitit not instead of it.

comment 384 comment byBell Helicopter
Comment 29.1415(b): It is unclear if a physical demonstration is being requested.
Recommendation: Text should be revised to clarify the intéftte regulation should onl
identify the requirement to have a system that will ensure life rafts are deployed in an
condition either automatically or manually by all occupants and not have an adjecti
suggest a specific means to demonstrate compliance.

response Accepted
Seethe response to Comment 367.

comment 413 comment by:CAAN
No mention of mitigation of the difficulty experienced by crews to launch the upwind life
(e.g. LNOBP) rendering half the life raft capacity potentially unusable "by design". Th
been reported a problem even with wind speeds as low as 25 ktsettr, wind is
mentioned in AMC 29.1415 (b)(1).

response Noted.
The difficulty of launching a raft on the upwind side of a helicopter was considered
rulemaking group. However, no feasible mitigation was identified, other than placin
rafts onboth sides of the helicopter.
The AMC material associated with this requirement highlights this point.

CS 29.1470 Emergency locatmansmitter (ELT) p. 69

comment 62 comment by:Aerossurance
For total clarity, change "including crash sensors"ingluding impact and water immersic
sensors".

response Same as 63

comment 385 comment byBell Helicopter

*

*
* ok

An agency of the European Union

Comment: Operating regulation has been specified.
wSO2YYSYRIGAZ2YY [/ KIFIy3aS (42 NBFSNI G2 a2 L
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response Accepted
See the response to Comment 315.

CS 29.1555 Control markings p. 6970

comment 222 comment by:Sikorsky Aircraft Corporation
Same comment as CS 29.811

response Not accepted
Seethe response to Comment 221.

3.2.4. Draftamendment to C&91 Book 2, AMC 29.563 Structural Ditching Provisions p. 7071
comment 7 comment by Luftfahrt-Bundesamt
7)

page 70, related AMC: the same comment as in 5)

response Accepted
The NPA was in errdrecause it did not provide arigdication in some cases as to whett
the AMC text was intended to supplement or replace the corresponding FAA AC tex
has been corrected.

comment 216 comment by UK CAA
Page No:70

Paragraph No:AMC 29.563 Structural Ditching Provisi¢ag1)(ii)

Comment:

The descriptions of the horizontal and vertical velocities are not entirely clear.
Justification:

It was agreed in RMT.0120 that it would no longer be necessary to take account of
particle velocity. The definitions diforizontal and vertical velocities need to correctly refl
this. Note that this is also to ensure consistency with AMC 29.801 (c)(6)(i) & (ii) on pag|

Proposed Text:

Modify the existing text as follows (new teuiderlined deleted textstruckthrough):

(i) Theground speedelocityrelative-to-the-wave-surfachould be in a range o686 km/h
(30 kt) with averticakdescent rate of not less than 1.5 m/s (5 fi#slative-to-the-mean-wavi

surface No account need be taken of the wave partioddocity.

response Partially accepted

hx TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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Both the requirement C20.563 and its associated AMC have been revised exten:
following various comments received.

The new text provides better clarification in regard to the velocities to be considered
showing compliance with the structural ditching provisions and it is believed tha
concern raised by this comment has been addressed.

217 comment by UK CAA
Page No:71

Paragraph No:AMC 29.563 Structural Ditching Provisions (b)(&)(iy)

Comment:

The descriptions of the horizontal and vertical velocities are not entirely clear.
Justification:

It was agreed in RMT.0120 that it would no longer be necessary to take account of
particle velocity. The definitions dirizontal and vertical velocities need to correctly refl
this. Note that this is also to ensure consistency with AMC 29.801 (c)(6)(i) & (ii) on pag|
Proposed Text:

Modify the existing text as follows (new texderlined deleted textstruckthrough):

(i) forward-velocitiegground speeaf 0¢56 km/h (30 ktxelative-to-the-mean-wave-surfare

(iv) verticatdescentrate-velocity of 1.5 m/s (5 ft/s) or greaterelative—to-the-mean-wavi
surface

Partially accepted
See the respons® Comment 216

253 comment by FAA

AMC The concept of wave particle velocity does not cle Remove "No accoul
29.563 analysis requirementsThis is a test demonstratio need be taken of the
(@)(1)(ii) and the airspeed and descent speed are what matt wave patrticle velocity.

Accepted
This sentence has been removed.

266 comment by AIRBUS HELICOPTERS
See our comment n°265 on CS 29.563 (a).
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Accepted
Seethe response to Comment 265.

354 comment by Leonardo

The "simplification" is confusing-H proposed wording is included below to further cla
the intent to consider only the wave steepness of the most critical wave, and then dete
impact speeds and angles relative to that sed. The wave shape and speed can be ignc
and impact treated as onto a flat surfacénalysis is an acceptable means of deriving
loads. It is also proposed to remove the confusing, almost duplicated wording ir
"procedures" section:

LH Propoed rewording to clarify new AMC29.563 (Changesied:

braft amendment to C291 Book 2
1. Create a new AMC 29.563 as follows:

AMC 29.563

Structural Ditching Provisions

(a) Explanation. This AMC includes specific structural conditions ¢orisdered to suppor
the overall ditching provisions of CS 29.801. These conditions are to be applied to rot
for which certification with ditching provisions is requested by the applicant.

(1) Thefeorward-speedlianding conditions are specified as follows:

(i) The rotorcraft should contact water with a steepness defined as that of the most c
wave in the prebable sea conditions for which certification with ditching provisions
requested by the applicdrin the likely pitch, roll, and yaw attitudes that would reasona
be expected to occur in service; autorotation, fan landing, or onengineinoperative
flight tests, or validated simulation, as applicable, should be used to confirm the att
seleded.

(i) The wave is to be considered as a stationary body of water.

(iii) The forward velocity relative to the wave surface should be in a range 5
km/h (30 kt) with a verticatiescent rate of not less than 1.5 m/s (Esjtrelative to themean

wave surface. No-accountneed-be taken-ofthe-wave particle-velocity.

(iv) A rotor lift of not more than twdhirds of the design maximum weight may

dzZaSR G2 OO GKNRdIzZZAK G(GKS NBRér2myONI FiQa O

(v) The above conditions may be simulated or tested using a calm horizontal
surface to give an equivalent impact normal velocity relative to the water surface.

(b) Procedures

(1) The rotorcraft suppdrstructure, structureto-float attachments, and floats should
substantiated for rational limit and ultimate ditching loads.
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(2) The most severe sea conditions for which certification with ditching provisio
requested by the applicant are to bemsidered. The sea conditions should be selecte
accordance with AMC 29.801(e).

(4+3) Landing load factors and water load distribution may beedwined by water drog
tests or validated analysis.

(544) Auxiliary or emergency float loads should be determined by full immersion or L
use of restoring moments required to compensate for upsetting moments caused b
wind, asymmetrical rotorcta landing, water wave action, rotorcraft inertia, and probal
structure damage and punctures considered under CS 29.801. Auxiliary or emergen:
loads may be determined by tests or analysis based on tests.

(645) Floats deployed after water entgre required to be substantiated by tests or analy
for the specified immersion loads (same as féy ébove and for the specified combin
vertical and drag loads).

response Partiallyaccepted
In response to other commentseceived, an extensiverevision of CS29.563 and its
associated AMC has been made
The issue raised by the commenter has been resolved by this revision.

comment 386 comment byBell Helicopter
Comment AMC 29.563(a)(2)(IAMC material usually adds clarity to terms used in
regulations.¢ KA4 R2Sa&a y20® ¢KS dz&S 2F RS&ONR L
O2yRAGA2YEéS YR afA1Ste LAGOKZI NRftf vy
to irregular wave spectrumsAs discussed previously, how is the most critical wave def
(rogue wave)?Same applies to probable sea conditions, and likely attitudes.
Recommendation: Recommend clarifying (quantifying) the descriptors used in the AM(

response Accepted
In response to other commentseceived, an extensiverevision of CS29.563 and its
associated AMC has been made
The issue raised by the commenter has been resolved by this revision.

AMC 29.801 Ditching p. 7280

**
* *
* *
*

*
* ok
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25 commentby: Aerossurance

(c)(8)(i) states that "additional flotation units" should "meet the same standards of
design". It would be highly beneficial to avoid misunderstanding if the specific provi
were listed here.

Care should be taken whetoing this.The term "additional flotation units" is not specifica
defined andshouldnot equate exclusively to EFS style equipméie note that some pas
proposals havénvolved forms of low density buoyant material and permanent infle
'internal floats and appropriate requirements for such solutions should be considered ni

Noted.

This suggestion perhaps has mghibwever, it is to be noted that the referendgaragraph
has been removed from the initial amendment text, pending the results of focused res
into the detailed feasibility of the intended pestpsize survivability featuregSeethe
response to Comment 345).

86 comment by:NHFTechnical committee

Comment to point (6): Still the system must be designed to prevent unintent
deployment during flight. Either by crew or by technical system failure.

Unitentional deployment of EFS should never in any phase of flight endargjerdtfety.
(EFS folding into rotor, engines etc.)

Noted.
It is agreed that unintentional deployment of the EFS in flight must either be shown t
endanger flight safety or be shown to be sufficiently unlikely.

87 comment by:NHFTechnical committee

AMC 29.801

(c) Procedures

Comment to item (1) (ii) (C): EFS should by design never endager flight safety, evi
unintentional deployment.

AMC 29.801

(c) Procedures

Addition of text to item (2): Special caution must be made tevpnt puncture of floats
either in flight or in the sea, from other sharp objects, such as antennas, scoops,
handles or other items installed near the floats.

Noted

It is agreed that unintentional deployment of the EFS in flight neitsier be shown to no’
endanger flight safety or be shown to be sufficiently unlikely.

Accepted
Additional text has been added to AMC 29.8@) Procedures, along the lines proposed.

88 comment by:NHF Technical committee
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response
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AMC 29.801

(c)Procedures

Comment to item (6) Water entry tests: NHF welcomes real test, and not only theol
calculations.

Noted
bl cQa O02YYSyid Aa y20SRo®

90 comment by:NHF Technical committee

c¢) Procedures

Comment to point (8) (i): Stithe system must be designed to prevent unintentio
deployment during flight. Either by crew or by technical system failure.

Unitentional deployment of EFS should never in any phase of flight endanger flight :
(EFS folding into rotor, engines etc.)

Noted.

The referencel paragraph has been removed from the initial amendment text, pending
results of focused research into the detailed feasibility of the intended -papsize
survivability features(Seethe response to Comment 345).

91 comment by NHF Technical committee

Comment to item (9): NHF fully support the considerations done in this NPA relai
sufficient means of compliance of CS 29.801(i) reasons, of use of EBS.

Noted

EASA appreciatesis support; however, it is to be noted that the referendgaragraph has
been removed from the initial amendment text, pending the results of focused researcl
the detailed feasibility of the intended peshapsize survivability featureéSeethe response
to Comment 345).

98 comment by:Aerossurance

In AMC2x.801(a)(1) replace abandoning with evacuating (or 'egressing’) for consistenc
other text.

Not accepted

See the response to Comment 105.

103 comment byAerossurance

Change last sentence of 2x.801(a)(2) to be more encompassing (for example to ¢
designs that use internal or integral buoyancy features):

The EFS includes any additional floats or other features which provide a flotation fu
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following capsie.

response Partially accepted
EASA agrees with the intent of the proposed change. However, the sentence in quest
been removed anyway, as a consequence of other comments received.

comment 104 comment by:Aerossurance
In AMC 2x.801(a)(2) amend the description of the EFS to be more expansive ar
exclusive:
(e.g. gas cylindergas generators, sensors, controls, means of deployment, pipework
electrical connections)

response Partially &cepted
The additon ofQS®3dQ | i GKS o0S3IAYyYyAy3d 2F (GKS
agreed to be a desirable change for the reasons given in the comment. However, exf
of the list is not agreed as being required.

comment 109 comment by:Aerossurance
Theexactintent and possible value AMC 2x.801(b)(7) is unclear (configuration manag:
of the build standard or standards be certified is a normal and integral certificati
activity).

response Accepted
The paragraph has been deleted.

comment 113 comment by:Aerossurance
It would be undesirable for endless wave climate studies to be required for each
offshore exploration campaignNNS wavelimate was selected as a default, reasone
worst case wave climate.
For clarity, either ir2x.801(b)(8) reference the clearer explanation in AMC 2x.801(e)(a)
replace 'also select alternative/additional sea areas' with 'may select less conservative
climates as an alternative or additionThis wording would more clearly allow both d¢
demanding conditiongbut with geographic restrictions) if the applicant was minded
restrict their productor additional geographically limited conditions to be added (with m
relevant local performance data).

response Not accepted
It isconsidered thathe current textconveys the intent clearly enough.

comment 115 comment by:Aerossurance
In AMC 2x.801(b)(12) remove the words "although this was inconclusive in pre

‘e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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NB a S | Whll gasb research can help inform designers, suecess or failure of pa
research projects is not directly relevant to the potential compliance and performance
future design. This text has the unintended consequence of potentially discouraging fi
safety enhancing innovation.

Accepted

The text in question has been deleted.

117 comment by:Aerossurance

AMC 29.801(b)(14): To avoid confusion replace 'remains on the surface' with 'does nt
(the subject of the para).

Accepted
The suggested change hasen made.

119 comment by:Aerossurance

AMC 29.801(b)(15): unless theme to be in the RFM limitations section replace 'expec
to' with 'may’.
Partially accepted

The intent of this comment is accepted. However, in responsediffearent comment (ref.
Comment 392), the text is removed in any case.

121 comment by:Aerossurance

It is suggested that further text is necessary to clarify the difference between
2x.801(c)(ii)(B) and (C) (which seems to deal pattial deployment).

Not accepted
It is assumed that the comment is in relation to paragragt801(cj1)ii)(B) and (C)

It is considered sufficiently clear that (B) refers to the condition of fully inflated floats, ar
refers to thetransient condition during inflation.

124 comment by:Aerossurance

AMC 2x.801(c)(1)(iii))(B) contains both the terms 'normal’ and ‘excesSuggesboth
should be 'normal’ for consistency.

Accepted
The intent of the propose@ K y3S A& | OKASOSR o6& aAYLX

126 comment by:Aerossurance

AMC29.801(c)(5) makes references to ‘establishing’ multiple procedures but it i
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immediately evident which provision requires their promulgatigperhaps 29.801(h]
although that does not explicitly reference procedures per se).

Not accepted

It is considered obvious that this sectindiscussing procedurglkat must be provided fo
insertion in theRFM.

129 comment by:Aerossurance

It is suggested that AMC29.801(c)(6)(iii) is expanded to clarify what effects of the daree
being 'considered' and why.

Not accepted

The effects to be considered will be obvious when the particular probable damage f
helicopter in question is determined. However, after consideration, it was found approy
2 R&IWMIME P$NRY GKS fAdld 2F SEIFYLX Sao

133 comment by:Aerossurance

AMC 29.801(c)(8) and (9) relate to AMC to 29.801(i).

(8) optimistically focuses on a sole means of compliance (a cabin air pocket) which
yet been fully demonstrated in practice and has been studied in only limited researc
small elements of the overall concept (focused on ditchings not S\8#s below), with
significant unresolved issues still remaining frsoommendations of thoseesearch reports
(including EASA.2007.C16see NPA page 160)We would asseshe cabin air pocke
concept postulateds TRL 3 / 4 (even having considered recé& Rctivity in Australia).

The textcurrently is primarily focused on specification of certain design featoir
thisunproven, solution but we are not convinced that the key aspeciikelfy designs art
fully covered.

We believe insufficient assessment has been made of whether this concept can be ap)
new designs without introducing deterioration in other performance anthtended
consequences (seat belt release and inadvertent upper float deployments have
identified by UK AAIB and prior research as potential problems).

As the NPA identifies, the opportunity for reducing fatalities is in SWIs not ditchilgs
believe AMC 29.801(c)(8) is critically flawed as it duwes sufficiently address th
crashworhiness of the cabin air pocket and the associated design features (EFS.
escape featureand airframe) such that it has a reasonable chance of being availal
provide a safety benefit when neededWe have not seen any evidence that st
crashworthnessis likely to be provided with the level of assurance that appears to |
been assumed in the Regulatory Impact Assessnfamt.example one offshore helicopt
accident scenario that in the Regulatory Impact Assessment results in a significaaviilg
opportunity, thel2 March 2009 Canadian92A accident, the fuselage failed above |
windows in a way that no usable air pocket would have survived.

We are also concerned that insufficient attention has been paid to the training and h
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behavoural aspects of a fundamental change to escape philosophy in the event of a
ditching capsize and the expectation of a certain escape method in the event of an S\
may not occur due to airframe and EFS damage (noting that EASA.2007.C16 [NEPAOp
comments on the need for ergonomic studieSurrently offshore passengers are trained
orientate themselves to their nearest window as their prime escape route (one mea
minimise disorientation).In the cabin air pocket concept they are exptto trust an air
pocket exists and that natural buoyancy will take them thelrethe case of a SWI this tru
may not be well founded as noted above due to impact damage.

Wealso believe insufficient attention has been paid to the probability ofspdally escapin
from the cabinair pocket in a state that would allow survivors to successfully board &
and await rescueWhile some studies have raised the issue of injury during an escape f{
cabin air pocket (see UK CAA 2010/10 [NPA page, 1tb@))effect of even minor extr
injuries in reducing@ccupants ability to survive until rescued hast, to our knowledge
been scientifically studied.

We also note that some 'side floating' concepts may reduce access to some life rafts (
CAA 2@0/10 [NPA page 156] and EASA.2007.C16 [NPA page 160]), which is likel
particularly critical in an SWI withe added risk thasome of the rafts may hav
beendamaged on impact.

We note that training and human behaviour has been used in AMC P@X9) ‘against’ Cé
A EBS, wheredbey arenot considered in AMC 29.801(c){B) relation to a cabin ai
pocket. We expand on this point constructively in another comment.

(9) discusses but denigratege survival featurghat has been deployed in sdce and usec
successfully by survivors in a number of military and civil accidents around the Vil
CAA Paper 2003/14 (see NPA p 157) describes the significant extension they give unc
survival times and their ability to bridge the gap betwelereath-hold time and escap
time. This is a design feature that has inherent crashworthiness and redundancy in sc
independent systems are issued to each occupailie would assess Cat A EBS /EBS a
TRL8/9.

We note that in March 2016 the KIAAIB made recommendation 20269 following the
accident to GNVNSB to introduce a side floating concept (a specific cabin air p
implementation). However we also note recommendation 20Q660on gathering realisti
escape data from trials to addredise inadequate information from accidents on survi
behaviour.

Appendix B Items 10and 19 makes unduly optimistic assumptions on training/hur
behaviour and mitigation crashworthiness in relation to EFS modification and u
pessimistic assumptits on these in relation to EBS.

In particular the assumption that a modified EFS would result in a reduction to Major
borne out by past accidents (e.g. the 200923\ accident where the separation of the ca
roof above the windows is noted by B)sand means this remains Hazardous.

While we hope that the air pocket concept does mature to be a realistic opti@idtohe
objective 0f29.801(i) and provide practical safety benefitservice we feel that AMI
29.801(c)(8) is currently too prescriyg (and therefore not compliant with the current EA
rule making philosophy) anghjustifiably optimistiovhereas AMC 29.801(c)(9) is t
negative. The rule making team should rebalance these two paragraphs.
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Unlesgealistic AMC is provided for 29.801it is possible that delays will occur in t
ditching certification of new large helicopters (or even a delay seeking ditching certific
that will delay the introduction of other new safety features and improvem
enhancements leaving existingllo®pters in service longer.

Noted.
Thispoints raised by this comment have been considered at length by EASA.

It is to be noted that the referenak paragraph has been removed from the init
amendment text, pending the results @dcusedresearch into the detailed feasibility of tt
intended postcapsize survivability featurdbat are the subject of this AMC texSeethe
response to Comment 345).

134 comment by:Aerossurance

AMC 29.801(c)(8)(i describes 'consideration' of automatic deployment of inflata
‘additional buoyancy' in relation to avoiding damage to the floats or impact defbtis. AMC
should be expanded timclude the possible effect on stability of an upric
helicopter,escapiy passengers and deployed liferaftsuch floats are deployed prior f
capsize.

Noted

Whilst the points raised may be fully or in part validis to be noted that the reference
paragraph has been removed from the initial amendment text, pending the resul
focused research into the detailed feasibility of the intended pasipsize survivabilit
features (Sethe response to Comment 345).

135 comment by:Aerossurance

AMC 29.801(c)(8)(i) shoutek expanded taliscuss how the time to reach a 'stab
conditionin the event of a capsize should be considerdidfor example a design could in a
realistic circumstance roll beyond the invertpdsition (one or more tinas) before becomin
stablenot only would this submergence time need to be counted against the breath
time but the ensuing level of disorientation and psychological stress (with its atter
reduction in breath hold performance) would need to be ddesed.

Noted.

Whilst the points raised may be fully or in part validis to be noted that the reference
paragraph has been removed from the initial amendment text, pending the resul
focused research into the detailed feasibility of the intended pasipsize survivabilit
features (Seethe response to Comment 345).

136 comment byAerossurance

In relation to AMC 29.801(c)(8)(ii), it should be emphasised that the ability to have
floor as described in AMC 29.801(b)(12) offers the possibility to achieve levels of stabi
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previously, reducing the probability of capsize and leaving altlevis above the waterlin
for rapid egress.

Noted

Whilst the point raised may be fully or in part valitiis to be noted that the reference
paragraph has been removed from the initial amendment text, pending the resul
focused research into the detailed feasibility of the intended pmzgisize survivabilit
features (Seethe response to Comment 345).

138 comment by:Aerossurance

AMC 29.801(c)(8)(iii): The seats must be considB@dH in the stoked and +stroked
position. This is because a post ditching capsize is likely to featustraked seats that wil
partially constrain the upper portion of the air pocket

Noted

Whilst the point raised may be valiit is to be noted that the referenceparagraph has
been removed from the initial amendment text, pending the results of focused researcl
the detailed feasibility of the intended pestapsizesurvivability features(Seethe response
to Comment 345).

140 comment by:Aerossurance

In AMC 29.801(c)(8)(iii) we note the reference to the 'static waterlitrepractice the watel
surface within the cabin will be 'dynamic’ as the fuselage itself will not be static in relat
the water surface. We are not aware of past research treet éxamined this aspect in det
and how occupants af cabinair pocket will be effectedHowever it is reasonable to expe
that some survivorin a cabin air pocket will be briefly submerged several tibefere exit,
reducing their ability each tim successfully egress the air pock&herefore we believe |
is appropriate that AMC 29.801(c)(8)(v) contains specific reference to an acceptable 1
egress the cabin air pocket.

Noted

Whilst the points raised may be fully or in paslid, it is to be noted that the reference
paragraph has been removed from the initial amendment text, pending the resul
focused research into the detailed feasibility of the intended prgtsize survivabilit
features (Seethe response to Commer845).

141 comment by:Aerossurance

In AMC 29.801(c)(8)(iify): It is also reasonable to expect that some passengers will act
their life jackets in the air pocket (for reasons similar to that postulated in |
29.801(c)(9)(iv) amongthers) and it should be possible for gogssenger in each row ¢
group of seats successfully exist with an inflated life jacket, without adversely affectir
chances of survival of any other passenger.

Noted.

Whilst the points raised may ipe fully or in part validit is to be noted that theeferenced
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paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendpdst-capsizesurvivability
features. (See theesponseto Comment 345).

142 comment by:Aerossurance

AMC 29.801(c)(8)(v)Reference is made to the possible depth of operating han
underwater. In practice these are likely to be above the waterline and potentially abov
heads ofsurvivors. It is important to verify that exits can be realistically ejected with
damage to the EFS and do not fall into the cabin below.

Noted

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result
focused research into the detailed feasibility of the intendedst-capsizesurvivability
features. (See the responte Comment 345).

143 comment by:Aerossurance

AMC 29.801(c)(8)(vi): Other ditching requirements include criteria were the most ¢
float has failed t0o.As the cabin air pocket concept potentially introduces additional €
deploying flotation devices, each with their own potential for dgwhent failures ot
damage, and is (based on the pastident analysis) primarily of safety benefit in the ev
of a SWI in which impact related damage is more likely, it would be appropriate for this
to consider the affectoss of a critical floabn EFS capability on the size of the availatfe
pocket.

Noted

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendedst-capsizesurvivability
features. (See the response Comment 345).

144 comment by:Aerossurance

AMC 29.801(c)(9): Delete the word ‘limited' in para 2 as unnecessarily judgements
negative (all mitigations have some performance boundaries).

Noted.

Whilst the point raised may in be fully or in part validis to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendedst-capsizesurvivability
features. (See the response Comment 345).

145 comment by:Aerossurance

AMC 29.801(c)(9): Delete the words in para 2 'but it should not..." onwa&29.801(i) is
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an objective based requirement that involves successful application off a number of
related design features not just those that provide egs to breathable air (as ease a
rapidity of egress also contributeEBS is aurvival featurghat has been deployed in servi
and used successfully by survivors in a number of military and civil accidents arou
world. This is a design featuthat has inherent crashworthiness and redundancy in so fe
independent systems are issued to each occupdin&lso has a capacity to directly mitige
cold shock.We would assess Cat A EBS /EBS as TRL 8 / 9 (substantially higher than
of a cdin air pocket).

Noted

Whilst the point raised may in be fully or in part validis to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendpdst-capsizesurvivability
features. (See the responte Comment 345).

146 comment by:Aerossurance

AMC29.801(c)(9)(i):While this statement is in itself correct it is used in an unduly neg:
sense, as all survival, safety and exit mechanism equipment depends on its succes
and prior training (and the cabin air pocket will also depend on indiidability to
successfully compete an escape).

We do however note that UK CAA, in response to an enquiry from an offshore passen
made the following statement in relation to equipment now in use in the UKCS:

The new EBS is based on the mifitRSTASS (Passenger Short Term Air Supply S
equipment which was designed to be used with no training at all. The requirement f
training was considered to be conservative, and also allowed the equipment to be intr¢
sooner. The industry isorking towards wet training with the new EBS.

https://www.caa.co.uk/BlogPosts/Offshorehelicopteroperations/

Hence, although we strongly believe practical dry and wet EBS training is imporgangw
this public UK CAA statement as supporting position that both AMC 29.801(c)(9)(i) a
(ii) are unduly negative.

These 'reasons' should either be removed ofreamed as considerations (on training) for
solutions to 29.801(i).We note in particular that HUET training will need to realisfic
address cabin air pocket egress in future if it is not to introduce negative learning.

Noted

Whilst the point raised may in be fully or in part validis to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result
focused research into the detailed feasibility of the intendgubst-capsizesurvivability
features. (See the responte Comment 345).

147 comment by:Aerossurance

AMC 29.801(c)(9)(i)wWhile this statement is in itself correct it is used in an unduly neg:
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sense, as all survival, safety and exit mechanism equipment depends on its succes
and prior training (and the cabin air pocket will also depend onviddal ability to
successfully compete an escape).

We do however note that UK CAA, in response to an enquiry from an offshore passen
made the following statement in relation to equipment now in use in the UKCS:

The new EBS is based on thditany PSTASS (Passenger Short Term Air Supply S
equipment which was designed to be used with no training at all. The requirement f
training was considered to be conservative, and also allowed the equipment to be intr¢
sooner. The industiig working towards wet training with the new EBS.

https://www.caa.co.uk/BlogPosts/Offshorehelicopteroperations/

Hence, although we strongly believe practical dry and wet EBS training is impartangw
this public UK CAA statement as supporting position that both AMC 29.801(c)(9)(i) a
(ii) are unduly negative.

These 'reasons' should either be removed ofreemed as considerations (on training) for
solutions to 29.801(ii).We note in particular that HUET training will need to reigigly
address cabin air pocket egress in future if it is not to introduce negative learning.

Noted.

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial @ndment text, pending the results ¢
focused research into the detailed feasibility of the intendgubst-capsizesurvivability
features. (See the responte Comment 345).

148 comment by:Aerossurance

AMC 29.801(c)(9)(iii)While thisstatement is in itself correct it is used here in an unc
specific negative sense against one possible solution, as it affects all aspects of egres
means of compliance with 29.801(§Ve suggest this is deleted.

Noted

Whilst the point raised may in be fully or in part valid is to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendpdst-capsizesurvivabiliy
features. (See the responte Comment 345).

149 comment by:Aerossurance

AMC 29.801(c)(9)(iv)While this statement is in itself correct it is used here in an un
specific negative sense against one possible solution, as it effecteealls of complianc
with 29.801(i). In practice we believe that the availability of a Cat A EBS will reduce pe
each occupant will have their own independent air supply, will allow egress from the n¢
exit and mitigate against either a naxistent or unusable air pocket tooWe suggest this i
retained in a modified format, but as a consideration for all solutions, with it specif
noted that Cat A EBS provides a reliable source of air for occupants irrespective of
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damage to the rotoeraft, even in cases of cold shock.

Noted

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendedst-capsizesurvivability
features. (See the responte Comment 345)

150 comment by:Aerossurance

AMC29.801(c)(9)(v):This statement is also applicable to occupants egressing through
adjacent window, as per their current training, and not using a caivipocket (if one it
available).We believe this is a spurious point, targeted unfairly at passibleegress optior
an should be deleted.

Noted

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result
focused research into the detailed feasibility of the intendedst-capsizesurvivability
features. (See the responte Comment 345).

151 comment by:Aerossurance

AMC 29.801(c)(9)(vi): This statement islsounnecessarily negative against opessible
means of compliancand should be deleted.We note no text in AMC29.801(c)(8) 1
example that considers the injuries the 'lower' passengers might receive as 'L
passengers release themselves.

Noted

Whilst the points raised may in be fully or in part valids to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result
focused research into the detailed feasibility of the intendedst-capsizesurvivability
features. (See the responte Comment 345).

152 comment by:Aerossurance
AMC29.801(c)(10): please define / explain ‘critical occupant egress capabilities'.

Not accepted

The text in question has been taken from existing guidance material (FAA-ZC) 2&d its
intent is considered to be sufficiently clear.

154 comment by:Aerossurance

AMC?29.801(c)(5) makes references to ‘establishing’ multiple procedures but it i
immediately evident which provision requires their promulgation (perhaps 29.80
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although that does not explicitly reference procedures pey.

Not accepted

The procedures referred to in this section of the AMC are the ditching procedures requ
order to safely operate the helicopter over water. These procedures are required, am
other regulations, by CS 29.1585(a).

NOTE; This comment is identically worded to Comment 126 from the same commel
has been assumed that the AMC paragraph being referred to is iAKC29.801(c)(6

165 comment by:Aerossurance

AMC 29.801(c)(8) and (9) relate to AMQ®801(i).

There is no discussion of a compliance verification methodology that supports the obje
in 29.801(i).

Noted.

Whilst the point raised may be fully or in part valitis to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result
focused research into the detailed feasibility of the intendgubst-capsizesurvivability
features. (See the responte Comment 345).

175 comment by Zodiac EvacuatioB8ystems divisionFrance

AMC29.801 (b) (12)

How is the mean level of water defined (a mean of all water lines or a mean for each
line)?

Is the water level applicable for float punctured compartement scenario?

recommandation :
Clarify therequirement

Accepted

Clarificationof the intent has been provided.

177 comment byZodiac Evacuation Systems divisifinance

AMC29.801 (C)(10)
The requirement is too subjective. Who will decide when a demonstration is recgaiedor
what reasons would a demonstration be required?

recommandation :

Clarify the requirement to better explain when a test is needed in order to ensure a
playing field.

Not accepted

It is to be noted that this text has been taken from the jgpasting FAA AC ZBC. By the
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nature of the issue, it is not considered feasible to define when a demonstration w
required.

200 comment byZodiac Evacuation Systems divisiGnance

AMC 29.801 (b)(5)

The fact that operators are using equipement beyond the certificatiomtations of the
equipement does not justify increasing the requirements for ditching equipement. Ac
equipement such as upper floats to be complianthwair pocket recommandation wi
impact the reliability of the aircraft and will not reduce the risk of failure if it is used be|
its certification scope.

Noted

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result
focused research into the detailed feasibility of the intendgubst-capsizesurvivability
features. (See the responte Comment 345).

201 comment byZodiac Evacuation Systems divisifinance

AMC 29.801 (C)(8)

Based on the justification reports available, the technical maturity of this concept nee
be investigated further before being included into the regulation. If it is added anc

concept proves to be impossible, this could block further devolpementsreate extra
developement cost.

recommandation :
Further investigate this concept before including it into regulations

Noted

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendgabst-capsizesurvivability
features. (See the response Comment 345).

218 comment by UK CAA
Page No:73

Paragraph No:AMC 29.801 Ditching (b) Explanation (9)
Comment:
Certification by comparison with a similar rotorcraft type should only be permitted w

the comparison rotorcraft has been certificated using the new test procedure details
AMC 29.801(e).
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Justification:

The current test procedures have been discredited and no further credit should be tak
any results so obtained.

Proposed Text:
Modify the existing text as follows (new texderlined deleted textstruckthrough):

(9) Tests with a scale model of the appropriate ditching configuration should be conduc
a wave tank to demonstrate satisfactory water entry and flotation stability characteri
Appropriate allowances should be made for probable suait damage and leakag
Previous model tests and other data from rotorcraft of similar configurations that
already been substantiated based equivalenttest conditionsequivalent to AMC 29.801(¢
may be used to satisfy the ditching provisions.

Partiallyaccepted

The text has been modified to clarify that in the case of flotation stability, any previou
data should have been performed using test conditions equivalent to thos:
AMC29.801(e).

219 comment by UK CAA
PageNo: 73

Paragraph No:AMC 29.801 Ditching, (b) Explanation (13)
Comment:

This AMC material should explicitly reference the air pocket solution as the default me
compliance with CS 29.801 (i).

Justification:

Throughout the Decembe2011 EASA Ditching Workshop and the nine formal meetini
EASA RMT.0120 held over a period of three years, the air pocket scheme was tl
solution identified. This scheme, in the siffieating helicopter version, has been extensiv
researched by bitn EASA and UK CAA and shown to be both practical and effective. All
associated with this scheme raised during the RMT.0120 meetings have been answer
a system is currently being developed and certificated by an Australian manufactu
conjunction with the Australian civil (CASA) and military authorities. It is important tha
air pocket scheme be presented as the preferred means of compliance with
corresponding rule (CS 29.801 (i)) to ensure that any alternative solutions are sobjeltt
and proper scrutiny via the AltMOC process. Note that the UK AAIB has recommenc
2016019) that EASA mandate a version of the air pocket concept (theflsatéeng
helicopter scheme).

Proposed Text:
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Add to the existing text as followedw textunderlined:

According to CS 29.801(i), the rotorcraft design should incorporateqagstize survivabilit
features. These features should be realised by providing a -ddshing capsize floatin
attitude which will create an air pocket in thpassenger cabin large enough for &
accessible to all passengers with the emergency flotation system fully intact and wi
critical float compartment failed.

The probability of capsize used in the pdgthing stability tests does not preclude e,
and a probability of 29 % has been retained even when operating within the sea con
approved for ditching.The target probability of capsize of 29 % requires that
consequences of capsize be no worse than CS 29.1309 major. Without anyionititize
consequences of capsize correspond to CS 29.1309 catastréplocder to provide risl
mitigation if a rotorcraft were to capsize, suitable design provisions are required to
more time for egress as escape time will exceed breath hold dlityaif at least some of th
occupants for typical rotorcraft cabin layouts and in typical sea temperatures. While th
offer a safety benefit if a rotorcraft were to capsize pdgthing, the main safety benef
comes in survivable water impact ews where the rotorcraft will likely capsize immediate
It therefore follows that the postapsize survivability features should, as far as is practic
function following a survivable water impact where damage to the emergency float
system can & expected.

Noted

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendgabst-capsizesurvivability
features. (See the responte Comment 345).

220 comment by UK CAA
Page No0:78 & 79

Paragraph No:AMC 29.801 Ditching, (c) Procedures (8)
Comment:

This AMC material should promote the siili@ating helicopter scheme as the default mee
of compliance with CS 29.801 (i).

Justification:
ThesideFt 2+ GAy3d AO0KSYS Aad & dzbBS Nk 20ND Qi 25 GIKKSSY

I.  The sidefloating helicopter scheme has been extensively researched over |
years by both EASA and UK CAA and shown to be both practical and effecti
raisedfloats scheme has not been researched or tested.

Il. A sidefloating scheme is currently beimpveloped and certificated by an Australi
manufacturer in conjunction with the Australian civil and military authorities.
comparable work is being performed for the raisibohts scheme.

lll.  The sidefloating scheme provides a greater increase in ovenalergency floatatior
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system crashworthiness through the addition of redundant floatation; the rai
floats version does not add any floatation. This is especially significant as most
lives to be saved by the NPA accrue from survivable water itmpealcere the key
factor is post impact operability of the emergency flotation system.

IV.  Modelling studies performed by independent experts have demonstrated tha
sidefloating scheme can be expected to maintain a usable air pocket in 75 % tc
of suwvivable water impact scenarios. No studies are known to have been perfo
for the raisedfloats scheme, but it is very likely that it will be less effective in
regard as the scheme lacks the floatation unit redundancy provided by the
floating £heme.

V. The sidefloating scheme provides above water escape routes for occup
facilitating egress. The raisdlbats scheme would require occupants to make
underwater escape from the air pocket which is inherently more stressful
hazardous, espaally in the dark.

Note also that the UK AAIB has recommended (SR-@DAbthat EASA mandate a versior
the air pocket concept (the sielfoating helicopter scheme).

Proposed Text:

Modify the existing text as follows (new texderlined deleted textstruck-througl):

(8) One-method-ofmeetingTthe postcapsize survivability provisions of CS 29.8&h@uld
be met by providinds-te-createa postcapsize rotorcraft floating attitude which will crea

and air pocket in the passenger dab This carmost effectivelybe achieved by means |
additional buoyancylaced high up on the cabin wall(s) to create a reversionaryfidéing
attitude with the windows providing above water escape roufBise sidefloating helicopter
scheme providesa postcapsize air_pocket and increases the crashworthiness of
emergency floatation system by increasing floatation unit redundancy.

An air pocket will remove the time pressure for escape. Passengers will not ne
immediately escape through a diting emergency exit. They can utilise the air in the po
for continued survival during the time needed for all to make their escape.

® The required additional buoyancy should not be placed in a location vulne
to damage or Kely to detach (e.g. the tail boom), but located away from the nor
flotation units such as high up on the side of the fuselage in the forpass$ive buoyanc
(e.g.buoyant cowlingy or redundant flotation units (or both). Any use of additional flatat
units should be considered as part of the emergency flotation system and meet the
standards of float design. Consideration will need to be given to the automatic activat
additional floats and the inflation sequence to avoid possible damag®a turning rotor
blades or impact debris.

(i) An alternative means of compliance may be to relocate the existing floti
dzyAtla KAIKSNI dzZLJ 2y (GKS aARS&a 2F GKS ¥
would then form if he rotorcraft were to fully invertlf this scheme is adopted, appropria
means of escaping from the air pocket (underwater escape) should be provided, ai
crash resistance of the scheme should be demonstrated by analysis or test to be equ
to the sidefloating scheme.

(iir) The size and shape of the air pocket should be sufficient to accommode
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passengers. A minimum volume per passenger, in the form of an elliptical column of 7
50 cm (27 in. x 19 in.) and height3§ cm (%2 in.) relative to the static waterline should |
established and demonstrated as fitting into the air pocket, including with the critical

compartment failed. This will accommodate all passengers up to and including
classified as extrd N2 | R aK2dzZ RSNJ 6AR0GK x cyadc O
seats will consume a significant amount of otherwise useable volume and this will neec
taken into consideration in the nestroked position.

(iv) The air pocket should be accessible and immediately available wi
passengers needing to cross seat backs. Where the cabin is divided by the presence
backs, a sufficient volume of air to accommodate all passengers seateth whitht row
should be provided. E.qg., if there are three seats facing a further three seats, the mir
betweenrow air pocket should accommodate six passengers (six of the elliptical co
should fit). If all seats are forwaidfdcing, and there are fawseats in each row, the minimu
air pocket should accommodate four passengers (four of the elliptical columns should f
(V) Egress from the air pocket will ideally be via exits with a significant pc
remaining above the water linét should be substantiated that egress is feasible,
instanceexample that opening of the exit will remain reasonably easy (ed-invelve-the
need-to-findthe opening handlean be reached from the surface of the water in the
pocket under—an-appreciable—water—depth and that seats or other cabin items provi
sufficient stepping points, if needed. Alternatively, if exits with a significant portion a
the waterline will not be available, or the opening handle/handles is/are difficult tq findf
other obstacles to egress exist, it may be acceptable to mitigate this by an RFM lim
entry requiring all occupants to be provided with and trained in the use of a sui
emergency breathing system (EBS). This will allow occupants to dapl®BS when in th
air pocket, and then escape using its benefits. The provision of sufficient light in t
pocket to enable preparation for egress and actual egress, including at night, sho
ensured.

(vi) Due to the unknown dent of damage, and inability to realistically predict t
amountefit; that may occur in a survivable water impact event, the air pocket should s
the above design considerations in the ditching case, including with a single
compartment failed For the sidefloating helicopter schemeSsuch a design is expected
provide an adequate air pocket within the cabin in a high proportion of water impact e
albeit the size and location of this air pocket cannot be predicted with any lev
confidence.

Noted.

Whilst the points raised may in be fully or in part valtds to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility dhe intended post-capsizesurvivability
features. (See the response Comment 345).

254 comment by FAA

Remove "(10) G&7/ Amendment X remowvi
a potential source of confusion a
simplifies the tests necessary for show

AMC The 2/3 lift language wi
29.801(b)(10) leftin the rule.

e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
r Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Pagell8o0f 158



European Aviation Safety Agency

Appendix toDecision2018/007/R 1 CRD to NPA 2@-01
2. Individual commentandresponses

response

comment

**
*
*

*
* ok

*
*
*

An agency of the

European Union

compliance with CS 29.801(d), by remoy
the reference to twethirds lifts."

Discussion of fini
AMC configurations must bewSLJ I OS bHoddPdA K2 dz R
29.801(b)(16)(ii) shown to be compliantth XdK2dzf R 6S aK2gy
ditching requirements.

1. Accepted. However, it is to be noted that the reference to #hivds lift was to be founc
in AC29-2C, not the G89 rule.

2. Accepted. The proposed text is an improvement.

257 comment by AIRBUS HELICOPTERS

In AMC 29.801, an air pocket in the cabin is presented to be the main acceptable m
compliance to this requirement. It is algwted that it can be achieved by means
additional buoyancy.

'a/ HdDy n @ne onitliod of eeting the pesapsize survivability provisions of
29.801(i) is to create a poshpsize rotorcraft floating attitude which will create and
pocketinthdJ- 88 Sy aSNJ OFLo6Ayd ¢KAa OFy o6S | OKA

a) Technical feasibility of the a predictable air gap in the fuselage

la/ Hd AYRAOIFGSA GKI G GKS I RRighlup éhyhe side of da
fuselageint® F2 NI 2F odzzelyld O02¢fAy3Ta 2N NBR
Important volumes of buoyancy are needed in this zone to achieve the presence
pocket (EASA.2007.C46tudy on helicopter ditching and crashworthiness).

Such volumes should be infta volumes because passive buoyancy would not be suffici

The integration of such volumes high up on the side of the fuselage has several con:
that are not solved today:

- It implies important inflatable volumes near the rotor:

AMC29 recommends that additional buoyancy sho@il SSG G KS &l YS
desigi I y R coisideration il need to be given to the automatic activatior
additional floats and the inflation sequence to avoid possible damage from turning
blades or impact debigs ®

Standard floats inadvertent deployment may be catastrophic above a certain spee
achieve the associated probability, the system is disarmed above a given speed, man
automatically. There is a high level of confidentehe demonstration of associated safe
objectives because simple and fully independent hardware mechanisms are used.
Inadvertent inflation of additional volumes near the rotor would be catastrophic what
the speed. Additional complex safety barrietsosld be designed to reach the associa
probability and they should remain operative after ditching and during capsize if it hap
This is very challenging to reach both availability and in flight safety in this case. Beyc
quantitative objective, complexity will introduce a risk of Common Mode errors which ¢
not exist when simple items are used.
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- This integration zone is usually a hot zone:

The first consequence is an increased pressure in the float if inflated in flight. With c
float fabric, the resulting pressure would be higher than the float burst pres
((EASA.2007.C16tudy on helicopter ditching and crashworthiness).

The second consequence is the need to develop new fabric for floats that can hand
temperatures andhat are currently not available.

- Blades can be damaged during capsize and the additional buoyancy elemel
likely to be consequently damaged. It can compromise the existence of air pocket a
punctured floats in front of the emergency exits tuake difficult the evacuation from th
helicopter.

If damaged when the helicopter is in the-tight position, they can also make difficult tl
evacuation before capsize.

- Addition of high buoyancy elements has a negative impact on thaghp stabilty
by moving up the helicopter center of gravity and by increasing the surface exposed
wind.

- The position of the helicopter once inverted is highly dependent on nume
parameters: the opening or not of the doors and emergency exits, the pessittrapment
of air into some parts or equipments, the consideration of the blades as a mass an
buoyant volume once inverted or not, the damages to be considered on the airframe a
a0 YyRINR Ft2FdlFGA2y aeadsSYy ORIFYF3ISR k
Consequently, it isery hard to predict where the air pocket would be and if it would
available for occupants or not. Some scenarios could even lead to a helicopter nose d
tail down in the water with an air pocket not available resulting in a worse passe
evaclation capability than in the capsize situation.

To summarize, the integration of high buoyancy volumes recommended by the
proposed AMC29 introduces new failure conditions. The global safety benefit bala
affected consequently. Beyond the fact thihe very low occurrence of the events mak
difficult to draw exact numbers, it is not clear there is a global safety benefit from
installation of those elements.

lfaz2s S@PSY AF aGLRRéE Ft2lGa G§SOKyY 2 tupaahe
fuselage is an innovation with a low level of maturity regarding all the aforementi
design constraints.

b) Alternative with an EBS

Emergency breathing systems (EBS) were identified as an acceptable mitigation
capsize in CAP 1145They do not introduce the failure conditions described for the |
additional buoyancy volumes.

However, AMC29 clearly recommend that it should not be considered alone as
sufficient.

I a/ H Dy rEmergpneyXhreathing systems (EBSs) that cagable of being quickl
deployed underwater do exist. This type of personal protective equipment (PPE) may
a limited level of mitigation for the issues related to human breath hold capability, |
should not be considered alone as being s&fi€ii YSIya 2F O2YLX Al

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Pagel200f 158



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

**
* *
* *
*

*
* ok

An agency of the

European Union

EASA justifications are:

"(i) 4dzOK SIldZA LIYSyYyd NBftASa 2y Iy AYRAODAR
prior training;"

AH answer Since an air pocket precise location and even existencelffgraasengers i
barely predictable, this rationale also applies to the air pocket recommendation. Occt
would have to know an air pocket may exist, find it , move to it, place the head in it
some time to develop a strategy on how to evacuatejnsvagain towards an exit (nc
necessarily the nearest one after a decision is made to try to finally escape) anc
evacuate the helicopter. In addition, it should be considered that, similarly, survive
relies today on the ability of occupants tiod, deploy and use a life jacket.

"(ii)  the effectiveness of such equipment in the absence of a mandate for pr:
training is questionable;"

AH answer Air pocket possible locations would depend on helicopter whereas EBS
always be near the ocpants. The training for EBS use is consistent with existing tra
OPITO (Offshore Petroleum Industry Training Organization) procedures with the rebr
also worn on the chest and does not change the logic of emergency evacuation (u
nearest exit take a reference with the hand close to the window would it be a hand holc
seat and so on). EBS is attached to the body, simple to deploy (mouth piece velcroed «
the mouth) even after the capsize underwater. The training to correctly readirgmocket
would also be needed to make it effective. The air pocket accessibility considering pao
obstacles (seats, equipment or debris floatingaryd different layout is unknown. Restoril
breath hold capability to allow people to think moresatly is a good thing (doable with E
or air pocket) but doing so by increasing the time to escape the helicopter from tt
pocket may not be a winning strategy if the helicopter starts sinking. The human fi
GR2Y QG YI 1S GKS NG sogsérddiinstday df thikdad tod ntich
which path to take to escape once in an air gap, the survivor must escape the fuselage
as possible to maximize his chances of survival.

The location of the air pocket may differ from one hetitar to another making the potentie
future training specific to each machine the personnel will fly on. This is less likely to h
with a CAJA standard approved EBS design similar whatever the helicopter desi
addition training to using an EBSute be made standard by the oil and gas companie
their personnel flying on helicopters, based on safety promotion with approved Giri3en
content and training organizations. Also information placards or brochures describing
use an EBS could besen to the helicopter occupants as it is the case for life jackets.

"(iii)  individual physiological variations will affect the duration of use of the EBS;"
AH answer Here again, since air pocket location and size are very difficult to predi
al0DSaa g2ddZ R OSNIIFAyte RSLISYR 2y GKS Ayl
An EBS can be deployed underwater without any change to the existing intuitive tende
go for the nearest exit.

"(iv)  human behaviours in an emergency, inahgdipanic and inaction, will affect tk
likelihood of successful usage;

(v) an individual may be overtaken by the desire to escape, without using the EE
eventually fail to escape due to the human breath hold limitation; and

(vi) conversely, an indivichl sitting immediately next to an exit may in fact be in
most advantageous position for escaping immediately, but may delay the overall evac
by deploying their EBS, thus further compromising the successful escape of another in
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acting asdescribed in (v) above."

AH answer Unclear procedures with different possibilities (to escape or to find the
pocket) may be a complicating factor and may increase panic or inaction. An individu
also go to the air pocket instead of escaping disethe helicopter. It might compromis
20KSN) 200dzLI yiaQ SaoFr LS yR Fff O2dzZ R
air pocket moves.

C) Conclusion

To summarize, it is not clear why EBS are not considered as an acceptable mi
compliance in the new proposed AMC29.

The NPA introduces increased safety level for floatation system, increased emergenc
number, improved emergency exits jettison devices, hand holds, marking, and lighting.
improvements, combined with EBS, pmaia higher level of safety in case of ditching, e
Ay OFLasS 2F OlFLaAl So 9.{ O2dZ R YSSi GKS
of rapid deployment, possible deployment under water, very little breathing resiste
single handed deployahlepurge capability, breath hold in case the unit runs out a
several minutes and proven benefits in real accidents).

ra | O2yOf dzaA2ys>s |1 Qa LRAaAAGAZ2ZY Aa GKI
together with cat A EBS, are more efficient tham &r pocket requirement, taking int
account the low level of maturity of this concept , the difficulties to predict its exact loc
and volume and the failure conditions it introduces.

AH proposal is to include EBS cat A in the mandatory equipmenteftification with
ditching provisions. It could be done in a similar way to what is done for liferaft, life ves
ELT for use in liferafts. In addition, the EASA Air Operations regulation (EU reg n° 96
could be updated in order to mandate EB®sl the associated EBS use instructions plac
or brochures for offshore operations.

Actions could be also conducted by EASA in the aim of encouraging oil and gas comp
2NBFYAT S KStAO2LIGSNI 200dzLIr yGAQ GNIAYAY:

Noted.

Whilst the points raised may be fully or in part validis to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result
focused research into the detailed feasibility of the intendgubst-capsze survivability
features. (See the responte Comment 345).

357 comment bylLeonardo

Despite early egress and model feasibility studies which demonstrated the principl
integration issues around the air pocket concept remain unproven and have not
formally demonstrated by any OEM. Only one float manufacturer seems to be attern
this (One Atmosphere Australia), while other flotation system suppliers appear to rern
unconvinced of the practicalityThe intended benefits appear overstated, meanwhile |
clear that fuselage designs to accommodate such a system and meet ésennaly need tc
be significantly different in future (size, height, seating capacity eld)is will have :
particularly disproportionate impact on Part27 Cat A desigiids considered that if the
perceived benefits are significant then the requiremesitould be market driven i.e.
specified by the operators in future contracts.

Noted.
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See the response to Comment 345

387 comment byBell Helicopter

I 2YYSyld 'al/ HpdPynmolovomOY 5SSt SiA2y pridrfo
g GSNJ SYiGNE gAGK Fff O2ydaNRta FyR Saaé
from the existing ditching definition would suggest you could not assume lthike aircraft
was not intact with all essential systems functioning préyethen the result would likely b
a water impact.

Recommendation: Delete this phrase from ditching definition.

Partiallyaccepted

The point raised by this comment is accepted, although the proposed change is nc
assumed the commenmnheant the reinstatement of the subject phrase).

The definition will instead be revised as follows (deleted text shown as strikethrough
text in italic)c W5 A ( GacdnyolledS ¥SNH Sy 08 f I yRAY I XOdQ

388 comment byBell Helicopter

Comment AMC 29.801(b)(4): This expands on comment from aboggesting ditchini
needs to include transmission failures, lightning strikes é&tou can not design to sho
successful ditching following these type failures / occurrences.

Recommendation: @lification of position requested.

Accepted R
¢tKS &dzo2SOG GSEG owoSodad SyarAyS Xood &l

389 comment byBell Helicopter

I 2YYSyld !al HPPYyAMOOUOLAOMHOUY ¢KS LIKNI alével
2F 61 GSNIAY (GKS OFoAy Aa ftAYAUGSR (2 oS
the side floating concepts being put forward.

Recommendation: Delete phrase, orwerd to be consistent with other proposed floatit
solutions.

Not accepted
This section is concerned with the helicopter floating uprigltstditching, not capsized.

390 comment by Bell Helicopter

Comment AMC 29.801(b)(13): This paragraph tries to justify the requirement for
stability model testing angostcapsizesurvivability;you should not need bothlt states this
is really required for survivable water impacts.

Recommendation: Need toefine position. This will be achallenge for designing for wat
impacts.

Noted.

Whilst the point raised may be fully or in part valitlis to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result
focused research into the detailed feasibility of the intendgmbst-capsizesurvivability
features. (See the responte Comment 345).
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comment 391 comment by Bell Helicopter
Comment AMC 29.801(b)(14)his paragraph refers to the requirement for water impact.
Recommendation: Need to define position; a challenge for designing for water impact.

response Not accepted
This paragraph does not require the design to meet any criteria related to a quar
severity of water impact. It just requires substantiation that the rotorcraft will not ¢
following functional loss of one flotation unit.

comment 392 comment by Bell Helicopter
I 2YYSyld !'al HPPYynmoovoOMpLY t KNI &S a4l yR
2y Y2NXIf 2LISNIGA2y&a¢é¢ R2SaSuggéesing anSopekayion
limitation in the design requirements is not appropriate.
Recomnendation: Delete phrase.

response Accepted
The referenced text has beeteleted

comment 393 comment by Bell Helicopter
Comment AMC 29.801(c)(2)(iiyext refers to water impact.
Recommendation: Provide clarification of intent

response Not accepted
The only point made in this paragraph in regard to water impact is that of preventin
rotorcraft from sinking. The intent of this is considered to be clear.

comment 394 comment byBell Helicopter
Comment AMC 29.801(c)(2)(iv): Timaterial provides criteria for manual inflations this in
disagreement with the requirement for auto inflation?
Recommendation: Provide clarification of the intent

response Not accepted
¢KS GSHO XxbtyNdida ¥wSIHya 2F AYyFElLO0A2y Aa
the requirement for auto inflation.

comment 395 comment byBell Helicopter
Comment AMC 29.801(c)(2)(v): The guidance states must automaticalgrndefor
conditions where inadvertent inflation has not been shown to be non hazardous
parameters such as height and spedgor flight over land, these parameters will not
enouwgh (i.e. CatA departures / arrivals, N demonstrations etc.)
Recommendation: Provide clarification of intent

response Partiallyaccepted.
The intent is to ensure that the floats are armed in the event of a water impact when th
often insufficient timefor, and/or flight crew workload prohibitsnanual arming.
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If disarming of the inflation system above a certain speed is required becaadeertent
deployment has not been shown to be safe at all speeds, it is intended that this shoul
be achieved with an automatic disarming andarening system. A height parameter input
the automatic system may also be required in order to asshesarming of the inflatior
system in the case of a high speed water impact.

| 26 SOSNE GKS O2YYSyiuSNRa LRAYyd Aa ¢Sftf
low and slow flight, but nevertheless inadvertent EFS inflation would be hazar
However, the exposure to thee specificonditiorsis timelimited andmost probably safety
targets carbe met without disarming the inflation system.

Therefore, whilst retaining the overall intent of assuring a functionimigation system
whenever required without relying on pilot actions during flight, the subject text has b
revised.The overall objectives are described, buisi no longerspecifically mentionedhat
the inflation systenmustbe disarmed during all conditions whematvertent deploymen
has not been shown to be safe.

396 comment byBell Helicopter

Comment AMC 29.801(c)(5&6): See comments on Regulation for water entry testing
Recommendation: Provide clarity on position

Partially accepted
Seethe response to Comment 269.

397 comment by Bell Helicopter

Comment AMC 29.801(c)(8): Text is too prescriptive on air pockets.
Recommendation: Bell believes there may be other means to comply

Noted.

Whilst the points raised may bfelly or in part valid it is to be noted that theeferenced
paragraphhas been removed from the initial amendment text, pending the result:
focused research into the detailed feasibility of the intendgabst-capsizesurvivability
features. (See the sponseto Comment 345).

398 comment by Bell Helicopter

Comment AMC 29.801(c)(12)(iv): Providing information in the RFM on attitude, speec
OK, but wave position does not belong in the RAMis could get folks in trouble.
Recommendation: Delete wave position

Accepted
The referenced text has been deleted.

414 comment by:.CAAN

Additional buoyancy may be provided by the use of closed cell foam or equivalent as
the construction of the airframe.

Noted
LG A& F3INBSR GKIFG GKS dzasS 2F WLI aaA0SQ
may be a desirable design choice.
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AMC 29.801(e) Model test method for poslitching flotation stability p. 81:91
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2 comment by QinetiQ

As a model test provider,am concerned that the model test procedure does not cons
the likely maximum irregular wave height able to be provided by a model basin for a |
scale of 1:15. Model test providers have to be able to test at the scale which allows th
generate he require sea conditions, with a large enough model to be able to accul
represent the scaled weights and inertias. Typically model basins are able to ge
irregular waves of the order of 0.4m significant wave height. For a medium sized heli
say of bte unladen and 15m long, a 1:15 scale model will result in a 1m long model
should weigh 1.5kgimpossible to achieve a robust model in this weight using a carbon
skin on balsa frame, but would result in scaled irregular waves witldnOtdm limit for a
JONSWAP seastate 6. Whereas an achieveable model mass is likely at 1:7 scale, but
height achievable means it is only possible to test to a sea state 4.

| would very much like to discuss this furthgrease contact me to do so.

Not accepted.

CAA Paper 2005/06 Appendix A cites helicopter capsize model tests performed at s
the range 1:8; 1:28, sait is difficult to see whynelicopter models cannot be built and test:
at a scale of 1:15

89 comment by:NHF Technical committee

AMC 29.801(e)
NHF welcomes real test, and not only theoretical calculations.

Noted.
91 {! I LIWNBOAIFIGSa GKS bl C G4SOKYyAOIf [/ 2Y)

179 comment by:Zodiac Evacuation Systems divisifinance

AMC29.801 (€)(a) (2)

Who will decide the wave data to be used for a specific region and based on
requirement?

recommandation :

Clarify the requirement

Table 2 Norther North Sea wave climate is not the correct title
recommandationt Change to Table 1

Who will decide if the random waves used are representative of the region selected?
is also a risk a specific pattern would not include the most critical condition.
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recommandation :
Provide a standard wave sequence to be testethe AMCto ensure that all helcopters ar
tested with the same conditions

response Not accepted/Accepted/Not accepted
The use of long sequences of irregular waves and the determination of the probabi
capsize, as explained in the AMC, will result in appropriate wave data being utilise
commenter does not givany indication of the areas of the model test methdlat are
unclear.
The identified error in the title to the table will be corrected
Seethe response to Comment 356.

comment 181 comment byZodiac Evacuation Systems divisiénance
AMC29.801 (e)(b) (2)(i)
The requirement is not specific enouglith regards to existing aircraft buoyancy .
recommandation :
The requirements for a part to be considered as buoyant should be added.
For example : parts that entrap a volume of air need to be crash resistant (tyre:
cylinders...)
All other volumesisould be considered as floodable

response Not accepted
The AMC in question concerns flotation performance gihithing, not postcrash. There i
therefore no justification for requiring the buoyant parts of the scale model to repre
only those parts of the helicopter that could be guaranteed to survivashc(water impact)
However, the represented buoyant volumes must, of course, be guaranteed to sun
ditching.

comment 183 comment byZodiac Evacuation Systems divisiGnance
AMC29.801 (e)(b) (1)(ii)
On most of our stability test campaigns, at least 5 conditions are selected because
different conditions which can cause problemes ( max weight, min weight, high
coordinates, max Y deportation......). No condition contains all of the extremdittans
which is why at least 5 points are chosen.
Which conditions should be prioritized @nly 2 mass conditions are selected?
recommandation :
Clarify the requirement

response Partially accepted
It is considered that the two extreme loading caspsesented willlikely encompass thi
worst condition, and that these two conditionsillvbe a consistent way of testing
helicopters.
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It has been clarified that a mid C of G position should be selecteghfitr mass condition.

comment 185 comment byZodiac Evacuation Systems divisiGnance
AMC29.801 (e)(b) (2)
This requirement is specific on the wrong points. It is trying to give sugesti@niteria of a
test facility which should be used instead of expressing the real need (ensuring we
good wave form).
recommandation :
Provide a tolerance which the wave patern/shape should have in order to be consi
compliant.

response Not accepted
The ability to set a tolerance would be dependent on

(a) there being established tolerances commonly specified in model tests, or
(b) there being a rational way of setting such a tolerance for helicopter tests.

Neither of these is the caseso any tolerance set would be quite arbitrary. Also in |
context it is not cleawhetherWg I @S LI { i$ & mffrendekoltHe)Sp@ctrum shape,
to the wave elevation profile or time serigi§ the latter, thensee theresponse taComment
356.

comment 187 comment byZodiac Evacuation Systems divisifinance
AMC29.801 (e)(b) (3)(iii)
Who will decide if the random wave used are representative? There is also a risk a ¢
pattern would not include the most critical condition.
recommandation :
Provide a standard wave sequence to be tested in the Al €@nsure that all helcopters ar
tested with the same conditions
From experience on previous stability campaigns, on light weight configurations, whe
CoG is high with respeto the CoB and a large portion of the fuselage is out of the wi
wind can cause the model to capsize. Therefore wisichot always beneficial and can
penalysing depending on the test condition.
recommandation :
Review the water tank stabilityst procedure.

response Not accepted
In regard to using tandard wave sequence, s#e response to Comment 356.
In regard to the issue of simulating wind, if aligned with the watras will be a stabilisin
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influence tending to weathervane amrestrained helicopter into the waves, and thitswill
reduce the incidence of capsize.

A simple minimising potential energy argument indicates that a vessel will naturally turr
beamon to the sea in the absence of wind or other external forces. Howeween the
relatively short waterline length of a ditched helicopter, this effect might be very weak.
The thinking behind leaving out wind effects in the helicopter model test specification
make the testing simpler and easier to perform, and makirg pure test of resistance t
capsize in beam waves.

Whilst recognising that this may not be an entirely realistic situation, it is considered tc
reasonable way of comparing different EFS and helicopter designs in a consistent mar
The specifiation requires the helicopter to be restrained to be beamto the wavesso it
would be possibldo add wind to the test, and at the same time prevent the benefi
weathervaning, and thus include the additional capsizing wind overturning mo
mentioned in the comment.

However, blowing wind over models in wave basins is notoriously difficult to achieve
good stable flow quality. The wind boundary layer and the turbulence levels are very u
to be realistic of the wind over the ocean. Evemtrolling the mean wind speed at th
model within a reasonable range can be very difficult.

Thus, mcluding wind adds a significant additional uncertainty in comparing the perform
of different helicopters in different wave basins.

261 comment by AIRBUS HELICOPTERS
See our comment n°258 on CS 29.801.

Noted.
See the response to Comment 258.

358 comment byLeonardo

The probabilistic approach and the need for a qualified oceanographer to interpret the
and determine pass / fail is likely to be a source of confusilbris not clear how easily EA!
will be able to interpret certification evidence provided to them by different applicants.

Sideon constraint is considered overly conservative and may be listiea Some helicopte
types Weather cockhead on to the waves even without headwind@he tank test spe
should allow for this to be shown and then allow tethering to nose to give-nas® wave
constraint where applicable.

Not acceptedAccepted

See the response to Comment 340.

399 comment by Bell Helicopter

Comment AMC 29.801(e): Proposal is too complicatedidressed in previous commerds
Regulation.
Recommendation: Provide clarificationmdsition
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response

Partially accepted

The subject AMC has been revised in several areas in response to other specific comr
is now considered to be as clear and concise as is practicable.

AMC 29.803(c) Emergency evacuation p. 93

comment

response

comment

response

comment

response

275 comment by AIRBUSIELICOPTERS

AMC 29.803¢ X0 ¢KS 3ISYSNIf | NNFYy3ISYSyld 27
deployed life rafts will be such that the normal entry/egress doors will best facilitate lif
SYyGidNBE 0X0h

Comment:Wet floor may make impossible the use of the door. Ditching emergency
compliant with all the requirements, but not exactly the door should remain an accep
mean of compliance.

Accepted

The subject sentence has been revised as follows:

Whe general arrangement of most rotorcraft and the location of the deployed lifewlt
maydo S adzOK GKIFIG GKS y2NXIf SyiNBkSINBaaA
This clarifies that it is not intended that the normal entry/egress domst be the chosel
means of compliance

400 comment by Bell Helicopter

I 2YYSyld !'al HpPynooOOY GaSINBaa 6AGK |
proposed regulations.
Recommendation: Clarify wording.

Not accepted

It is not understood why the quoted text is inconsistent with the proposed regulations.
With future helicopter designs, it should be feasible to provide a way to enter a life raft,
the helicopter floating upright, with a low risk of entering the wate

415 comment by:CAAN
See comment to CS 29.1415

Not accepted
See the esponse to Commentl6.

AMC 29.805 Flight crew emergency exits p. 9394

comment

*

*
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401 comment by Bell Helicopter

Comment AMC 29.805(a): States that exits should be designed for escape follo
ditching or water impact.Can not design for water impact.
Recommendation: Delete reference to water impact.
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response Not accepted
The intention of this sentence is ntut set any specific design criteria, but simply to highli
that the flight crew exits may be needed following a water impact, where immediate cg
Ad KAIKfeEe ftA]1Sted ¢KS OK2A0S 2F (KS 42
revision isseen.
comment 402 comment by Bell Helicopter
Comment AMC 29.805(b)(3[ A1 St & RFYlF3ISXadzOK | a f:
tailbooms will fall off during ditchingShould be reworded to state items that fail ditchi
structural analysis.
Recommendation: Revord. Remove reference to tailboom.
response Accepted
¢tKS NBEFSNBYyOS (2 WilAat 0622YQ KIFLa 0SSy |
AMC 29.807(d) Ditching emergency exits for passengers p. 9495
comment 29 comment by:Aerossurance
(b)(1) should either refeto the CS29 provision OR (better) the appropriatext from (a)
should be moved to (b)
response Not accepted
The change proposed by this comment is not seen as providing any benefit.
comment 32 comment by:Aerossurance
(b)(2) appears to bexplanatory rather than procedural so should be moved to (Balso
may have the unintended consequence of encouraging minimum size exits, e\
circumstances where only one person can reasonably expected to arrive at the exit at
(e.g. becausef other cabin seating layout reasons).
response Not accepted
The change proposed by this comment is not seen as providing any benefit.
The unintended consequence mentioned by the commenter is not understood. Exit
only just meet the minimum size requirement will be acceptable, but in most cas
somewhat larger exit will probably be provided, which will not pose the risk hightighte
LG Aa OOSLIWSR GKIFG | WR2dzotS aiaisqQ S
minimum size requirement.
¢KS 4d02800 GSEG Aa AYGSYRSR (2 LRAYD
would raise the concern of potential fbiockage, and as such is seen as being useful.
comment 33 comment by:Aerossurance

*

*
* ok

An agency of the European Union

In (b)(4) remove demonstration as in the context it is covered by test and all the means
are for the purpose of demonstrationThis assumes 'demonstrate’ isganeric term, as i
‘demonstratecompliance’, applicable to which ever means are considered acceptable
AMC.
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response

comment

response

comment

response

comment

response

comment

**
*
*

*
* ok

*

Not accepted

The text in question is taken from AC-28. There may be ways to demonstrate the lac
interference with flotation devices that might not obviously fit the description of test,
thus the text provides additional confidence that all reasonable methatlde accepted.

37 comment by:Aerossurance

(b)(d)includes a statemeniin the event that an analysis is insufficient or a given desi¢
gquestionable, a demonstration may be required&uch a demonstration...".This uses
"demonstrate" ambiguously, does not refer itaspection (as pethe first ntence)and uses
the vague expression "questionableSuggest "In the event that an analysis or inspectic
insufficient, the design is novel or similar to a design with poor experience in ditchir
survivable water impacts, test may be requiredSuch a test...".

Partially accepted

LG A& FOOSLIISR GKFdG TRRAY3I W2NJ AyallSoi
this sentence, and this change will be made. Following from this, it is also accepted tt
dzZaS 2F GKS g2NR WRSY2yaidNI GA 2ryleout khg usé 6 ¢
YwiSaliod ¢KAa gAff 0SS OKFy3aISR (G2 wisSai
RSaAdy G2 o6S O2yaARSNBR W[jdSSaGdA2yl of ¢
commenter, but may also be for other reasons that wouldit@racticable to predict ani
adzYYFNARASP ¢KS dzasS 2F (GKS 62NR WljdzSaia;

39 comment by:Aerossurance

In the first sentence of (b)(4) deletdemonstration” and change "show" t
"demonstrate”. This assumes 'demonstrate’ is a generic term, as
‘demonstratecompliance’, applicable to which ever means are considered acceptable
AMC.

Partially accepted

hiKSNJ O2YYSyia KIS 06SSy NBOSAOGSR NBf I
WRSY2YaliNI A2y Q0 Ly 2NRSN) (2 NBY20S i
0SSy OKFy3aSR (2 WwadzmaldlyidAl 1SQ ol yksediiz
considered to involve the use of hardware, i.e. not an analysis, calculation etc. In lin
GKA&AY WwakK2¢Q ¢gAff 0S OKFy3aSR (2 Wadzmail

52 comment by:Aerossurance

Add arequirementinto(b)(10) the adjacent passengers should be able to reach the h;
while strapped into their seat with the inertia reel locked (so that they can have hold ¢
handle before unstrapping).

Noted.

This would appear to be aduplicate of Comment 53, which has been made age
C329.809, and which is the more appropriate requirement.

See the response to Comment 53.

164 comment by:Aerossurance
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Changédext in second para of (a) to say: "The availability of spash-out’ windows has
beenrequired by some air operations regulationsThis ioth to avoid the inappropriate
use of mandate as a verb and to avoid confusion in the context of this paragraph (as
the sentence implies thahese operationateguations require passengetse these
windows rather than requiring such 'pusiut’ windows are fitted).

response Accepted
The proposed change has been made.
comment 271 comment by AIRBUS HELICOPTERS
The NPA requires an evacuation through type IV emergency exits (CS27&CS2h80tt
each side per unit of 4 passengers
On the other hand, it recommends to have all passengers evacuating through or
0! al/ H ¢ dhe gendda¥ arrédngement of mosbtorcraft and the location of the deploye
life rafts will be such that the normal entry/egress doors will best facilitate life raft&nirg
It might imply two different ditching emergency procedures depending on the operat
scenario. This possibilishould be written in AMC in order to avoid any misunderstandin
response Accepted
Additional text has been added to AN28.809(d) to cover the point raised by this comme|
AMC 29.809 Emergency exit arrangement p. 9597
comment 22 comment by:Aerossurance
Toensure no inappropriate design assumptiam,(b)(9), change "by a gloved hand" to '
both a glovedr bare hand".
response Accepted
A revision to this sentence (it is assumed (b)(5) was in fact intended) has been m;
broadly agproposed.
comment 24 comment by:Aerossurance
If it conceivable thathe aircraft could float on its side with exits above the waterline, the
is reasonable to expect the handholgl be used both for leverage when opening the ¢
but also as aneans of climbing through the exiThe strength requirements of these shot
be addressed here or in 801(j).
response Not accepted
As noted elsewhere, the requirement for a helicopter to float on its side has been rem
However, the strengthrequirements for an item such as a handhold would in any cas
covered by the fundamental requirement that an item must be appropriate for its inter
function (Ref. C39.1301). It is not considered to be either required or appropriate to spt
particular strength requirements.
comment 53 comment by:Aerossurance

*

*
* ok

An agency of the European Union
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Add a requiremeninto (b)(6) that the adjacent passengers should be able to reack
handle while strapped into their seat with the inertia reel locked (so that they can have
of the handle before unstrapping).

response Partially accepted
See the response to Comment 49.
AMC 29.811(h) Ditching emergency exit markings p. 97
comment 48 comment by:Aerossurance
In (b)(1) the last sentence appears to presumeagproximatelyrectangular exit. Suggest
"The markings should be sufficient to highlight the full periphery."
response Accepted
The proposed change has been made.
comment 223 comment by:Sikorsky Aircraft Corporation
Same comment as CS 29.811
response Not accepted
See the esponse to Comment 221
comment 359 comment byLeonardo
What should trigger "HEELS" illumination?
Lighting means of opening is not always feasible.
response Noted.
See the esponse to Comment 349
AMC 29.81Fmergency exit access p. 98
comment 233 comment by:Sikorsky Aircraft Corporation
Insufficient definition of requirements for cross cabin handholds.
response Accepted
Text has been added to AMC 29.813(b)(3) to provide the requested information.
comment 255 comment by:FAA

*

*
* ok

An agency of the European Union

Assure cross cabin egrcin AMC 29.813 (b)(3) add "Handholds can
AMC allows use of seiattached to or part of interior monuments or see
29.813 handholds and seat rails such as headrests or seat legs, stiown to be
inverted. appropriate for use as handholds.
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response | Accepted

The proposed chandeas beemade

comment 403 comment by Bell Helicopter
Comment AMC 29.813(a): This texefers to survivable water impactCan not design fo
this.
There is also an inconsistency with the explanation and the other regulatiensf an air
pocket is providedthen breath hold time, immediate egress etc are not as critical as de
here.
Recommendation: Clarify position
response Noted.
The textin question, and the requirement for which it is providing guidance, is not se
any design requirements that are related to why a helicopter might capsize (i.e. follov
ditching versus a water impact).
Furthermore,it is to be noted that theequirement that might have led to an air pockiehs
been removed from the initial amendment text, pending the resultéootisedresearch into
the detailed feasibility of the intendegost-capsizesurvivabilityfeatures. (See the respon:
to Comment 345).
AMC29.1411 Safety equipment General p. 98100
comment 55 comment by:Aerossurance
This AMC contains several references to life rafts despite a note saying the provisit
rafts are in 27.1415Suggest clarification required.
response Accepted
All references to life rafts are now transferred to Z7S1415.
AMC 29.1415 Ditching equipment p. 106102
comment 189 comment byZodiac Evacuation Systems divisiénance

*

*
* ok

An agency of the European Union

AMC29.1415 (b)

how are the differentsea conditions used to certify ditching equipement such as life rafi
preserves (ETSO 2C503/2C504/2C50B)ked to the sea condition of the ditching provisi
certification?

If it is planned to update specific ETSO regoifetj what is the planning for their update a
what should be done until these regulations are updated?

recommandation :
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response

comment

response

comment

response

comment

response

*

*
* ok

An agency of the European Union

None

Noted.

Life rafts are the only category of ditching equipment for which there are different d
standards in regard to sea condition substantiation (i.e. ETSO C70b vs. ETSO 2C505)
of C29.1415, and the associated AMC, is thus revised to recogrisse th

There are no such differing standards for life preservers.

See also responses to Comments 172 and 173.

Work to update the ETSO standards will be performed, based on the recommend
made in the NPA. This work has already begun.

191 comment byZodiac Evacuation Systems divisiGnance

AMC29.1415 (b)(1)(iii)
This paragraph is too complicated and subjective.

recommendation :
Recommend giving specific conditions (the most penalising one) that need to be tesl
life raft deployment

Not accepted

The availability of life rafts is a critical survival aspect. Careful assessment of deplc
reliability must therefore be carried out. The many varied aspects to be considered ir
an assessment, as outlined in the AMC, will be specific to eacloielicand life raft
installation design. It was not considered feasible to define specific conditions, sucl
most critical case.

193 comment byZodiac Evacuation Systems divisiéinance

AMC29.1415 (b)(1)(Vi)(A)

Due to the risknvolved with the life raft activating at the wrong moment, the condition:
order to automatically inflate the life rafts need to be given in order to reduce the ris
damage to the life raft or for the occupants during egress of the helicopter.

recanmandation :
Add condition need for automatic inflation

Partially accepted
See the response to Comment 192.

416 comment by:CAAN

(b) Standards for crew life preservers/life vests should consider HES issues, as th
numerous reports of neckack problems probably due to inadequate design
weight/weight distribution. The requirement to carry EBS would increase the problem.

Partially accepted
Although the issues mentioned in this comment are appreciated, specific d
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considerations for PPE equipment should be covered by the associated ETSO stand
by the AMC to the rotorcraft design standards.

The points rdased by this comment will be transmitted to the working group tasked
developing revision® the life jacket ETSO

AMC 29.1470 Emergency locator transmitters (ELTS) p. 103109

comment

56 comment by:Aerossurance

Last para of (d)(1)(i) erbose/rambling/indirect. It would be better todescribe ai-axial
sensor arrangement as optimalVe also believe the term "unique solution" should be "id
solution”

response Partially accepted
This paragraph has been revised in order to make it more succinct.
This revision also addresses the two specific points raised in this comment.

comment 59 comment by:Aerossurance
(d)(3)() erroneously uses the term "Aircraft Flight ManuaReplace with"Rotorcraft Flight
Manual".

response Accepted
The proposed change has been made.

comment 61 comment by:Aerossurance
Add to (d)(4)(ii) a check of the hydrostatic sensor (onlyG@savitch is included)

response Partially accepted.
The comment is well noted; however, the sentence has been revised to refer to all se
rather than to specify any particular type.

comment 64 comment by:Aerossurance
Adjust title of (d)(5) taeflect both RFM and RFMS.

response Accepted
The title has been changed. This section has also been revised to remove unne
repeated references to the two types of manual.

comment 195 comment byZodiac Evacuation Systems divisifinance
AMC29.1470 (c)
The way the deifinitions are writen is misleading. There are only two types of ELT (S)
or B.
recommandation :
Remove section 4 and 5 and indent the definitions into section 3.
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response

comment

*

*
* ok

An agency of the European Union

Accepted
A revision will be made ggoposed.

276 comment by AIRBUS HELICOPTERS

AMC 27.1470 & AMC 29.1470

0 X"Ohe structure on which an ELT is mounted should not be likely to separate in ce
crash, such as a rotorcraft tail boom. However, this does not apply to ELT(s), which st
installed or stowed in a location that is conspicuously marked andlyeadcessible, ¢
should be integral to a buoyant device such as a life raft, depending on whether it is |
orB."0 X0

An ELT (AF, AP) could be installed in a tail boom, which may separate in case of ¢
provided that there is not any separatidbetween the ELT and its associated antenna.
FANRG aSyidSyOS O2dzZ R 0SS NBLX I OSR o0&y a
ddzOK | YIYyySNI GKIFEG GKS oNBIF|1 2F GKS Ozl

AMC 27.1470 & AMC 29.1470

0 Ximgeneral, in the case of a helicopter installation, if the equipment has been desig
be installed on fixesving aircraft, the equipment manufacturer has historic:
recommended the installation to be oriented with an angle of 45 degrees withatetspthe
main longitudinal axi®. X 0

This may need revording in order to avoid misunderstandings: horizontal position is
recommended position for a fixed wing aircraft, 45° for a rotorcratft.

AMC 27.1470 & AMC 29.1470

0 Xldeally, for the 1218/Hz ELT antenna, a separation of 2.5 metres from anter
receiving very high frequency (VHF) communications and navigation is sufficient to m
unwanted interference. The 406 MHz ELT antenna should be positioned at least 0.8
from antennas receing VHF communications and navigation to minimise interferan¢é v

For information, it is impossible to reach on most helicopters. It should be mentionec
the absence of interference should be verified, especially if this criterion is not reached

AMC 27.1470 & AMC 29.1470
0 X @oaxial cables connecting the antenna to the ELT unit should not cross rot
production break& X 0

The objective of the requirement is fully shared. However, it is too demanding. The sel
could be completed as follosy

X 2NJAG akKrtf oS LINROS
OrasS 2F | adz2NBAGIE | OOA

AMC 27.1470 & AMC 29.1470
0 Xlmsome helicopters, where an ADELT is installed aft of the transport joint in the tall
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any disruption of the tail rotor drive shaft has the potential to disrupt or disconnec
ADELT wiring. From accident investigations, it can be seen that if tail boom be
detached, an ADELT that is installed there, aft of the transport joint, isdl become
detached before signals from sensors triggering its deployment can be received.
Therefore, it is recommended to install the ADELT forward of the transport joint of tl
boom.o X 0

The objective is to have an ADELT fulfilling its functidmatewer the survival helicopte
accident. We can imagine an ADELT installed on a tail boom and perfectly working
case of tail boom ejection.

response 1) Partially accepted.
The section in question has been revised in order to remove the prescrifixte
opposing the mounting of an ELT on a part of the rotorcraft that might separate
crash. An alternative way to preserve the overall intent of preserving ELT functic
post-crash is outlined. However, the text revision proposed in the commerttissed.
2) Accepted.
This section has been reworded and now provides the requested clarity.
3) Noted.
¢tKS O2YYSYyGSNRa LRAYyG Aa dzyRSNBGZ22RT
ASLI N GAZ2Y YSYyiAaA2ySR A& G2 06S asSSy I a
4) Not acceped.
This is an important aspect of ELT installation design, as confirmed by adverse a
experience.
5) Noted
Text has been added to the referenced section to modify the recommendation alor
lines proposed. Furthermore, the text revisions introddaunder 1) above also provic
relevant additional clarification of the overall safety intent.
AMC 29.1555 Control markings p. 109
comment 224 comment by:Sikorsky Aircraft Corporation
Same comment as CS 29.811
response Not accepted
See the esponse to Comment 221
AMC 29.1561 Safety Equipment p. 109110
comment 156 comment by:Aerossurance
AMC 2x.1561(b)(5) refers to 'marked in bold letteiSuggest 'marked clearly' as 'bold" m
imply merely aype of type face and pictograms may lmore appropriate in som
circumstances.
response Accepted

**
* *
* *
*

*
* ok

An agency of the

European Union

¢tKA&d GSEG KIFIa 0SSy NBGAaSR G2 F@2AR dza
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0KS AyuSyd 2F GKS LINB@A2dzafeée dzaSR USNY

AMC 29.MG10 Advisory material f@ubstantiation of an emergency flotation system (EFS) alo p. 110

comment

response

comment

response

404 comment by:Bell Helicopter

Comment AMC 29 MG10fhe NPA hides the fact that all EFS would need to meet dit
requirements. AMC 29 MG10 is revised to require meeting the ditching requiremen
29.563 and 29.801(b) to (j).This means needing to meet structural and ditch
requirements for all EFS (including capsize requirements).

It is feasible that kits and STCs will not be able to be developed at a low cost a
therefore not be available and result in safety equipment not being available for
aircraft or privae operators who only occasionally fly over watek low cost, simple
alternative must be made available.

Recommendation: Use the safety continuum model whereby there would be sc:
requirements which would allow for allow for simple flotation safetyiggnent.

Accepted

In response to Comment 405, a new requirementZ€802) has been created.

In line with the principle of a safety continuum model, this requirement clarifies
compliance with the structural requirements of %563 needonly be shown for the
flotation units and their attachments to the rotorcraft for rotorcraft with a passenger sec
capacity of 9 or less.

405 comment by Bell Helicopter

Comment AMC 29 MG10: The text added to -M&which replaces thexisting MG10 is
imposing certification requirements through Advisory Material:

awS3dzA FGA2Y 69! 0 b2 dMcpkHAMH YIF@& |ff2¢
equipment, rather than certification for full ditching provisions. However, the gious for
certification of the emergency flotation equipment in such a case remain the same as
for full ditching certification, i.e. compliance with the ditching provisions of CS 29.563 &
HpdPynmoov G2 o020 aK2ddZ R 0S aK2gy ®é

Recommendation: Thapplicable requirements for neditching applications need to b
addressed in G& and not in advisory material. Furthermoreguirements for simple
floatation systems should not have to meet the requirements of 29.863 and 29.801.

Accepted

It is agreed that usage of guidance material (i.e. MG10) to set a design requiren
inappropriate. A new requirement paragraph, 5802, has been created, referencing
appropriate subset of the applicable paragraphs for ditching, thus now haridlihg design
code this lower level of equipment for overwater flight, as allowed by operational regule

4. Regulatory impact assessment (RIA) p. 113142

**
* *
* *
*

*
* ok

An agency of the

European Union
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comment

**
* *
* *
*

*
* ok

An agency of the

European Union

83 comment by:Robinson Helicopter Company

4.1.2. Safety risk assessment

A conclusion of the safety risk assessment that survivable water impact (SWI) ¢
represent an unacceptable risk and must be the prime focus of any regulatory activity
not appear to be supported by the datdhe frequency of a SWI and nearvivablewater
impact (NSWI), repeated below, show the same order of magnitude:

frequency of ditching = 3.1 x 2@er flight hour;

frequency of SWI = 3.1 x"iper flight hour; and

frequency of NSWI = 2.0 x4 per flight hour.

Consequently the data showisat improving the survival rate during survivable water imp
events would have a limited effect on overall risk during flights over water.

While there may have been a small number of ditching events that resulted in fatalitie!
does notnecessarily justify enhancing the ditching requirementbe NPA states that thel
were no fatalities as a consequence of the ditchinthe fatalities occurred after th
occupants had successfully egress€hnsequently enhanced ditching requirementsuleb
not have made these fatalities any less likely.

This section also clearly shows that ditching incidents are not a main sour
fatalities. Rather, survivable water impacts are the area where safety improveme
warranted. Rulemaking activity shuld perhaps focus on minimizing water impacts (e.g.
operating altitude or weather restrictions) rather than on enhancing floatation/ditct
regulations which are apparently already sufficienthe rationale for making ditchir
requirements more rigmus rather than addressing survivable water impacts is that the
an inherent difficulty in adequately defining a survivable water impdaot.other words,
because it is too difficult to attempt to address the problem of survivable water imy
through design requirements, ditching requirements have been made more arduous |
hope that a byproduct will be improved safety during survivable water impadkven the
magnitude of the regulatory changes that are proposed, the justification for revigi@m in
the safety risk assessment section seems inadequate.

While the risk assessment makes compelling arguments that random wave mode
LINEGARS GKS Y2aid | OOdzNI GS aAydz I GAz2y
should be to providea means of demonstrating adequate safety in a manner the
repeatable and costffective. While the current model testing requirements may not
representative of true sea conditions and have been criticized by naval architects, tf
serve the purpse of providing a consistent measure of resistance to capsiZiimgs is
analogous to crashworthiness regulations where the test requirements such as a 50
in a horizontal attitude for fuel tanks, or 30g peak triangular deceleration pulse at G8ete
to the horizontal for seats.These criteria, while unlikely to duplicate an actual accid
attempt to provide a repeatable criteria for safety in a cost effective manner, prote
against conditions that are inherently randorBea conditions arsimilarly random, and thi
NPA does not provide any evidence that adequate safety cannot be achieved by testin
regular waves.Regular waves have the benefit of providing a repeatable t€ke statistics
show that emergency flotation equipment diied to the regular waves standard ha
indeed provided adequate safetyif the naval architects are correct in their assessmer
regular wave testing as invalid while the statistical data shows adequate safety with c
designs, then perhaps thationale behind model testing in general should be revisited.
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*
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Ultimately the NPA ignores the statistics showing that there have not been any fat
RANBOGte& NBtFGISR (2 RAGOKAY3I |yR 2dzalA
performed have fortunately occurred when the sea conditions were relatively calm,
therefore, the accident data does not reflect this hazaithis cannot be assumed in tl
Tdzi dINB PEY I yeé 2F GKS RAGOKAY3I S@Syiere asd
some successful ditching events in rough sdésa ditching was successful in calm see
does not necessarily follow that it would not have been successful in rough gea
alternative conclusion that could be drawn from these statisticthéd existing ditching
regulations are adequate based on the historical record of successful ditchings w
fatalities.

4.1.3 Who is affected?

The list is not a complete list of helicopters performing offshore operati@iagleengine
helicoptersare currently used for ovewater sightseeing flights, charter flights betwee
small islands in the Mediterranean Sea, and fish spotting as a few examples, i.e. cor
where the water is not a hostile environmen®hese helicopters are typically &d with
basic emergency flotation equipment, not certified for ditching, following the guidance «
27-1B MG 10.The NPA proposes to remove MG and thus the NPA has a significant eff
on these smaller (nowategory A) G37 helicopters.

41.4 How Could the Issue Problem Evolve?

This section involves highly speculative predictions of future industry developr
(including an industry, oil and gas; which interacts with many economic sectors beyc
aviation). Such speculation is not diregttelated to airworthiness or operational safety.

4.5.4 Economic impact

Basing the economic impact on the cost to manufacturers in relation to their revenue is
conventional approach and does not provide meaningful resultse justification forthe
approach taken is only that it makes the analysis easy toAdmore valid approach is to loc
at the economic impact on the end user.

The assumption implicit in the analysis that the manufacturer will spread the develog
and component costs acss the entire fleet is not reasonabl@hese costs would typical
be assigned as an incremental cost to the emergency float installation optgince
emergency float options could be a small fraction of total sales, the impact on the ent
will be sgnificantly greater than the analysis shows.

The economic impact analysis also fails to take into account the costs of the adc
weight and complexity that the additional equipment required for compliance is like
add. Increasing the empty wght of an existing helicopter reduces safety by reduc
performance, and increases operating costs as a consequence of the increased
required. In some cases the additional weight could make the installation on a part|
helicopter infeasible, dving the need to limit the emergency float option to larg
helicopters. This has the potential to increase the cost to operators by an orde
magnitude. These are possibilities that deserve to be investigated further.

The analysis only considers&h 02 aid G(GKS NBIljdZANBYSyla
production bottom line. However the cost of certification is a major consideration whe
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comes to product improvement of existing, approved desigiifie higher the cost c
certification, the lower thancentive to implement design improvements that could reqt
recertification. A reduction in certification costs should be treated as a factor the
beneficial to safety and vice versa.

[AYAUGAY3I GKS Iyrfteara 2 0k &lsobey dat take int
account the cost of the additional maintenance required to ensure the complex sy:
continue to function correctly throughout the life of the helicopter.

4.5.5. General aviation (GA) and proportionality issues

Theelimination of AC 2B MG 10 combined with the revision to the details of the ditct
requirements will have a significant effect on-Z5nonCategory A helicoptersSince nc
data is provided on the number of 23 nonCategory A helicopters performirayerwater
operations, it is not possible to verify the claim that the GA sector represents a
proportion of the total operations.However a review of the Rotor Roster database for 2
indicates that at least 85 Robinson R44 Il helicopters equipgtd emergency floats ar
registered in European countriesThis is more than any single model listed in table
(Sikorsky 92 with 60 in service).

ndpdc LYLIOG 2y WoSOHGSNI NBIAdzAE I GA2yQ |yl

This paragraph suggests that meeting the pregd regulations should not be ¢
impediment to validation by FAAHowever any discrepancy in regulations introduce
Gt ARIFGAZ2Y AGSYXZ GKAOK O2YLX AOFGSa GKS
regulations are considered to implement aher level of safetyOf course validation will b
even more difficult if FAA is the certificating authority (using existing regulations a2 |
MG 10) and EASA the validating authoriWhen considering effects on harmonization i
necessary to cornder validations in both directions, and so the analysis should be focus
how likely it is for other authorities to adopt identical regulation8l] that is offered in this
OFrasS A& | aK2LIS¢ GKIFIG cCc!! gAatft | R2LI a.
It is highly desirabléor applicants that all EASA NPAs be coordinated with FAA NPRN
the rulemaking procedures of other airworthiness authorities to ensure that harmoniz
is maximized.

The proposed regulatory changes are significant and controversial and their tirapz
KENY2YyATFGA2Y g2d R 6S Y2NB | OOdzNI (St @

Noted

This comment raises several issues, which fall into three main areas, namely;
o the validity of the RIA

3 the justification for moving away fromegular wave testingand

d harmonisation with other airworthiness authorities

These issues are covered in turn below;

The validity of the RIA

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Pagel43of 158



European Aviation Safety Agency Appendix toDecision2018/007/R 1 CRD to NPA 2@-01

2. Individual commentandresponses

**
* *
* *
*

*
* ok

An agency of the

European Union

The commenter asserts that the numerical accident rate data presented indicates ¢
small effect to be gaed from the subject regulation. This is because of all the accic
comprising the data, the survivable water impact (SWI) accidents (where the vast majc
arguably avoidable fatalities have occurred) constitute a minority. Whilst this is trisetoit
be noted thatthe subject data is from only one operational area (UK) because reliable
hour data does not exist for argther area The limited conclusions to be drawn from t|
data are pointed out in the RIA.

The commenter then states than the light of the magnitude of the regulatory chanc
proposed, the justification given is inadequate. The approach to introduce regulation «
at improving SWI survivability but withowny clearly quantified effect, by means
requirements preserdd as ditching requirementss criticised.

Adverse comment is also raised against the completeness oWithe is affecte@section
and the reliability/accuracy of the statements made in tiow could the issue/probler
evolveTand Beneral aviation (&) and proportionality issu€sections.

It is acknowledged that some quantified aspects of the RIA could be further refined, al
results of the assessment of the possible future evolution of the overall issues/proble
always be open to question.

Finally, the commenter explains why he believes the economic impact assessment me
flawed. EASA accepts that the method used was not fully optimised for the particula
here concernedand as a resultrefinements will be introduced for theufure.

However,it is to be noted that in response to several comments, including this one,
Commens 322and 288) the scope of the regulation changes has now been agreed to f
more of a safety continuum approach across the range of helicopter sizes. There will 1
I t26SNBR NB3IdzZA F G2NE 0dzNRSYy FT2NJ 6KS Gel

It is considered that this change of scope provides the more measured regulation th
commenter presumably desires.

The validity of regular wave testing

The regular wave approacias discredited in UK CAA report 2005/06. This incual
detailed explanton of why the regular wave test is misleading, but it can be br
summarised as follows:

a. Intact ditched helicopters (and boats) do not capsize in regular waves. The
capsize in breaking waves.

b. Secalled regular waves do not exist in nagunor do they exist in the model bas
except for wave withvery small amplitudes.

c. When wave basins attempt to generate a steep regular wthee wave does not
LINR LI 3 GS dzy OKFy3aSR Ff2y3 GKS ol aiy
frequency spectrum at the paddle, the wave energy moves into side bands
cause abeating effectq alternating high and low amplitudes. The high amplitt
wavesbreak and cause further energy exchange across the frequencies. The
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which this process occurs depends on many specific waaleer/basin properties.

d. Thusthe best resistance to capsize for a particular helicopter design will be ach
in the wave basin that can generate the highest/steepest regular wave that is nc
breaking.

In any particular basijrthe best resistance to capsize will be achieved the closer the mo
placed to the wavey' | { SN ¢ KS WNB I dzf I NI ¢ for® BeQegddded &
more a measure of the basin wave generation performance than the helicopter c:
resistance performance.

Harmonisation

The commenter raises the issue of additional work being involved in validation exe
when airworthiness codes are ndrarmonised. This is acknowledged, lituis unfortunately
an unavoidable effect whenever regulations are revised

92 commentby: NHF Technical committee

Page 142: NHF support the RMG's conclusion.

Noted.
9!l {! [ LIINBOAIFIGSaAa (GKS bl C ¢SOKYyAOLt [/ 2Y"
157 comment by:Aerossurance

We are supportive of Option 1.

We aresupportive of Option 2 provided 801(i) remains a) objective based (i.e. orien
around rapid underwater escape) rather than focused on specific solutions, b) mitig
that have value in SWI when airframe damage occurs are not penalised in fav
mitigations that are vulnerable to damage in an SWI (e.g. cabin air pockets) c) mitig
thatdo notmitigate against cold water shoeke not unduly favoured ovenitigations
thatdo (e.g. Cat A EBS) and d) the AMC is not exclusively written aroumbliggies that
have a currently inadequaf€RL (e.g. cabin air pockets).

We are supportive of Option 3.

Noted.

9! {!' FLIINBOAIFI(GSa ! SNRPaadz2Ny yOSQa &dzLJLJ2 NJ
In regard to option 2jt is to be noted that theassociated requiremenhas been removel
from the initial amendment text, pending the results fotusedresearch into the detailet
feasibility of the intendegostcapsizesurvivabilityfeatures. (See the response Comment
345).

202 comment byZodiac EvacuatioBystems divisionFrance

Based on the conclusion of the regulatory impact assement, it is difficult to se
improvements that will be gained with the proposed ammendments and significant po
safety impact.

The problem seems to come from thectahat since a SWI cannot be deffined, the exis
regulation (ditching)has been made more complex witht any guarantee of safel
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improvements.

Noted.

It is difficult to see why the commenter believes that there is no guarantee of s
improvements. EASA believes that it is clear that safety will be improved by the introd
of the finally agreed changes to€%and C29.

It is true that a defined envelope for SWI could not be identified, and the commenter t
it problematic thatthe changes therefore restricted to sections ofZ7Sand C&9 could be
RSAONAOSR a WRAGOKAY3A NBIdA FdA2yaQo |
O2y(SEGEZ &dzOK & NBfIFGSR G2 KSt A O2 cairSel
these helicopters that might be involved in an SWI.

228 comment by:Sikorsky Aircraft Corporation

The assertion put forward that the pilots of GZCH decided not to ditch due to sea con
is not substantiated by Transportation Safety Board of Canada Aviation Investigation
A09A0016. The report statespo(suspected they had experlenced an odnpp or an oll
LINBaadz2NBE aSyaz2NJ LINPOf SYXUKS OFLIGFAY |F
the MGB2 A fThere is no mention of sea conditions affecting pilot decisidrgs distinction
is important based upon the summary in Section 4.1S2ction 4.1.2 summarizes that tl
proposed regulatory changes address Survivable Water Impacts (SWI) by increasing
certification requirements.To do this, the definition of Ditching is revisethe NPA state
one of the reasons for this approag¢bhanging the definition of ditching) is due to pi
hesitation to ditch which is then stated as a reason for NSWI occurrences. Siko
concerned that this change in definition has resulted in poor application of the RIA to
example, Table 4.8ssigns a score of 2 (a positive impact) for Option 3 when Tables 4.€
Of SIENI & FaaSaa h b4 acdAdy ark Wasdd Qpon dmpirical «
review of events.The data shows that irregulavave testing would not have reduced tl
number of fatal accidents or lives lost yet the summary presented in Table 4.8 defin
impact on safety of irrequlag | @S (G SadAy3a | aSikardkRiga prdpohenti
irregularwave testing, but recognizes the data clearly shows it wooldmprove the safety
of Ditching events.It agrees that such testing could increase the survivability rat
SWI. Our recommendation is to revaluate the proposed changes relative to n
regulations for Survivable Water Impact certification rather rtha@hanging Ditchini
certification regulation (see responses to 29.563 & 29.8(hjis will enable the proper us
of the RIA tools to address the problem.

The assessments of 4.1.4 should be reviewed based upon the recent changes in ec
conditions. This would likely affect the impact defined in 4.5.4 especially considering th
of 5 year amortization of cost to reduce the percent impact to indusffe current
slowdown is projected to last through the time that the research and developmenthi®
proposed changes would need to be absorbed.

In Section 4.5.4, the cost for development of several of the designs is under quibt
appears the RIA utilizes supplier development cost as the cost to bring desi
market. Design, test, certificatio and procurement of a system would be significal
greater than a supplier development cost.

Noted
The remark in the RIA, which included reference 1{6ZCH, was making a general point,
that the historical lack of fatalities in ditching events may be attributable to the fact

e TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
r Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Pagel46of 158







































