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1. Summay of theoutcome of the consultatior

1. Summay of the outcome of the consultation

203 comments were received from 17 stakeholders. Tablelbw shows the number of comments
received by each commentator:

Table 1
COMMENTATOR # OF COMMENTS
AIRBUS 18
Airbus Helicopters 36
British Helicopter Association 2
DGAC France 1
EuropeanCockpit Association 7
FAA 62
FOCA Switzerland 1
GAMA 1
Garmin International 15
General Aviation Manufacturers Association 28
HeliOffshore Ltd 1
Luftfahrt-Bundesamt 3
NHF Technical committee 2
Norwegian Helikopter Employee Association 1
Ratan KhatwgéHoneywell) 17
THALE®wvionics 3
UK CAA 5
Total: 203

Thetable 2 shows th@umberof comments submitted by stakeholders on each segment oNR&

*

*

Table 2

NPA 201911 SEGMENT # OFCOMMENTS

General comments 14

Executive summary 1

Introduction and explanatory notes 12

CS 29.1302 (including AMC 29.1302) 116

GM1 29.1302 1

GM2 29.1302 2

CS 27.1302 4

AMC 27.1302 51

GM2 27.1302 1

References 1
Total: 203
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1. Summay of theoutcome of the consultatior

The majority of the comments submitted were either accepted or partially accepseshown

in Table 3:
Table 3
PARTIALLY NOT
ACCEPTEL sccepteq NOTEP | accepTer H
# of occurrences 66 45 27 65 203
percentage 33% 22% 13% 32% 100%

The individual comments and tleASAesponses tdhem are contained in Chapter 2 of this
CommentResponseDocument (CRD).

A summary of themain comments received and of the most significahbtnges made
comparedwith the text proposed in NPA 20111is provided irSection 2.4 ofhe Explanatory
Noteto Decisior2021/010R™.

1 https://www.easa.europa.eu/documenlibrary/agencydecisions
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2. Individual commentand responses

2.

Individual commentsand responses

In responding tahe comments the followingterminology has been applied to atteBASQ @ositiort

(@)

(b)

(€)

(d)

Accepted T

transferred to the revised text.

Partially acceptedt EAS/Aeither partially agrees with the commenbr agrees with it but the
proposed amendment is only partially transferred to the revised.te

Noted 1

EASAcknowledges the commepbut no change to the existing text is consideted

be necessary.

Not acceptedt The comment or proposed amendment is @gfreedby EASA

(General Comments) -

comment

response

comment

response

comment

response

comment

response

comment

**
* *
* *
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4 comment by DGAC Franct
Please note that DGAC France has no specific comments on this NPA.

Noted

5 comment by THALES Avionic

In a general way THALES Avionics thanks EASA for having organized an
consultation following RMT.0713 about these ne®S requirements an
corresponding AMC materials for rotorcraft Human Factors certification.

Noted

6 comment by THALES Avionic

THALES Avionics is also satisfied with the way EASA has taken into account «
comments andparticularly in AMC 27 and 29.1302 section 3.301/ S NJi A
A0NI 0S38¢ GKSNB Ay adzoaSOlAzy «8flhe
applicantc is now allowed for compliance demonstration.

Noted

8 comment by UK CAA

General comment: Overall, the CAA UK fully supports the consideration of
relevance and appropriate application of 25.1302 to helicopters and
development of a helicopter specific 29/27.1302.

Noted

20 comment by British Helicopter Associatio

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confiewision status through the EASA intranet/internet.  Page4 of 193

EASAagrees with the comment and any proposed amendment is wholly



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11

2. Individual commentand responses

**
* *
* *
* *

* oy

An agency of the

response

comment

response

comment

response

This NPA should await the report by the NTSB or national AAIB into the 2 x 7
accidents. There will be much to learn from the certification aspect on how cre
played a part in the accidents. Furthermore the US arities' review into the
FAA/Boeing certification process for the aircraft systems and training syster
bring many new factors to light. This B737 MCAS system would fall unde|
3.2.3(a)(3)(iv) of this NPA and as such may need some further expansion

Not accepted

These activities are ffierent. The recommendationsrising from the 737 MAX
accidents are under revielwy EASAShould any conclusioirmpacton the contents
of CS27/29.1302 it will be considered at a later stagéneeded, a new rulemakin
task will be launched.

21 comment by British Helicopter Associatio

This NPA mainly deals with the primary HF categories but does not me
physiological effects. Agreed that this this a separate subjectitbigtvery much
related. For example: if a systems controls or indicators are position inappropr
then physiological factors come into play. An emergency busbar switch in the
panel is liable to induce the 'leans' in a pilot if a large head mowernserequired
when autopilot systems have failed as a result of a serious electrical failur
example of this was the Sea Harrier where the IFF contoller was positioned ¢
rear of a cockpit side panel. One fatal accident was thought to have odcwiren
a pilot was given an IFF code change shortly after-tdkiMC.

Noted

The existing text103.2.5 already covers the issue described by the commentatc

71 comment by:Garmin International

General:

There is no mention of harmonization or even consultation with the FAA, TC
ANAC.Unilateral promulgation of rules has proven to be problematic in the past
there is no reason to believe unilateral promulgation of NPA 20 ®vill be any
different, especially without substantiated evidence of safety benefit (see rel
comment about lack of substantiated benefit).

Delay moving forward with NPA 2019 until consultation with the other primar
authorities occurs and a clear safety case is made.

Noted

A preliminary consultation withthe stakeholders, includingeASA internatione
counterparts (suctas the FAA and TCCAas been performed before proceedil
with the NPA publicationThe @mments submitted by the FAA \yabeen largéy
accepted thus potentially ensuring harmonisation with the future amendméent
the FAR. Coordination meetings with the FAA have been cateld after the
publication of the NPA to ensure proper understandinghefcomments received.
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comment | 86 comment byl BA

LBA comment:

AMC 27/29.1302 includes also a lot of information related other requirements
as CS27/29.771 or CS27/29.1329. Do you also plan to include a note in Bo
CS27/29 under each of these requirements to make aware of these inform
within AMC/GM 27/8.1302?

response| Not accepted

Similarly to what has been doffier the AMCs to G35, the amendment of the othe
AMGsto the certification specificationéCSs)eferredto in AMCto 27/29.1302 is not
foreseen.

comment | 87 comment by :GeneralAviation Manufacturers Associatio

The preamble to this proposal does not mention or reference any prop
harmonized approach or consultation with FAA, TCCA or ANAC. Given the ch
experienced with the current EAS#AA Bilateral Authority Safef\greement (BASA
we would have expected that a coordinated Authority approach to rulema
regarding human factors would achieve a bigger impact on safety than not. Fu
the proposal does not highlight any safety data to support the claimed sadetgfib.

GAMA recommends a coordinated approach to the introduction of new regula
supporting the implementation of enhanced human factors requirements withir
certification process.

response| Noted

Please efer tothe response to comment #71

comment | 141 comment by FOCA Switzerlan

The Federal Office of Civil Aviation (FOCA) from Switzerland support
AYGNRRdAzOGAZ2Y 2F (GKS aodmonué NBI dzA N
standards. The complexity of curretéchnologies and their integration into th
aircraft require a structured HF approach. Such an approach has already f
successful with CS 25.1302.

That being said, we wonder if a coordination has been made with FAA to devel
NPA. Indeed, some fétkrences with FAA AC27.1 and MG have been identifie
(SSDs). These differences will generate a significant workload for the US
validations (among other things, EASA will have to provide SSDs). Thereft
recommend reconsidering the need fooardination with other major Aviatiot
Safety Agencies.

Finally, the same type of requirements might become applicable #83d8oducts
as well. In this case, it would be also essential to ensure proper coordination be
CS23 and FAR3 requirements.

**
* *
* *
* *
* oy
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comment | 142

response| Noted

**
* *
* *
* *
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Please efer tothe response to comment #71

comment byHeliOffshore Ltd

1. Offer of assistance HeliOffshore welcomes this NPA which will make an impor

contribution to Helicopter Operational Safet@ur members include Helicopte
Operators, Manufacturers, Training Organisations and SuppMes.offer our
assistance in the further development and implementation of this important N
Focus on support to safety prioritieShere should be a stronger focum
preventing known safety threats by better supporting effective human perform:
on safety critical functionsThis will include suggestions to adopt a total sys:
approach at all phases the system lifecyd present, there is a disproportiona
emphasis on details of HMI design at the expense of system design which st
pilot performance on critical tasks.

Design assumptions and the achievement of operational performangée
mechanism should be developed to communicate, amongst alktaeholders
the key safety threats and the proposed set of mitigatiomkis will allow desig
assumptions and operational needs to be explicitly identified and asse3$es
forms a valuable safety management information throughout the system lifec
Achievement of this goal may require the implementation of enhanced metho
ensure alignment of design, procedures and training in support of effective ¢
performance.It is important that this information is documented, tracked &
communicatel in a usable manneit should facilitate review and oversight by
range of stakeholders with varying degrees of technical knowledtes coulc
include:

identification of a list of priority safety critical scenarios and expegpdormance
in foreseeable operational conditions; that can be used to assess how the con
system achieves safe operational performangdis list should be develope
through consultation with operators and use ofsarvice data.

a list of known sadty related errors or situation developments that have be
noticed in piloting on existing designs, supplied to the OEM by trainers and !
data analysts in the Operator and Training organisations.

a list of designer assumptions about pilot undersigug / actions that will be safet
critical, supplied by the OEM to the teams producing procedures and training
should also be available to operators and training organisations.

Once the system has been certified, operators should monitor and feec
validation of the assumptions and any other pilot performance issues as part o
SMS.

These communication channels may already exist to varying extents, but are there
mechanisms that allow individual front line experts to raise items in theesaay as chang

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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requests are raised under a controlled systedfe there requirements to ensure that it
done and achieved the desired outcome?

5. Simplify AMC. The AMC can be simplified so as not to give a false indication ¢
complexity of wok required and to provide clearer insight into potential means
compliance.There is a large amount of general human factors practice included, \
dilutes the message and can be referenced from other sourths. 1302 requirement
should remain focsed on characteristics of the product and its ability to support
operations. However, the AMC may be clearer if it is structured around the sy:
lifecycle. For example:

f Early in the requirement phase, operational scenarios padformance criterie
should be developed to assess combined system against.

1 Design, procedures and training should be developed concurrently to e
assessments of the combined system including the human in meeting opera
safety goals.

1 During design systematic assessments of foreseeable human errors and
consequences should be completetrors with significant consequences sho
trigger consideration of additional resilience in design training and procedute
is also important to conset how well the combined system positively suppc
effective human performance.

1 During test and evaluation, the combined training procedures and design shol
evaluated in operational scenarios to help validate that safe operati
performance can & achieved.

1 Design assumptions should be monitored in service by operators and any issl
back to the OEMs.

6. When should this apply?Consideration should be given to any safety crit
functions and systems a to help prioritise where added gl in design, training, ar
procedures would be beneficialn addition, further scrutiny should be applied
significant changes and considers the extent to which the system is new or novel, c«
and/or integrated.

7. How much is enoughMore information on ways to determine the extent
the required action would be usefukor example, prioritising based on safety criti
functions where human performance should be optimisétdshould also include clear:
definition of the types of errorto be addressed and the level of action to address thé&or.
example, using lists of know error types from operational experience (e.g., pilot monit
data input errors, difficulty quickly remembering actions associated with rare events,
It isnot expected that the design can successfully mitigate any action by the pilot, no r
how unlikely.

Specific commentsThe positive benefits to human performance of reduced noise
vibration should be proactively considered in addition to their i@pa 2y LJA f
see and hear displays.

response| Not accepted

**
* *
* *
* *

* oy
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1. Noted
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At this stage of the rulemaking processuch of the work has alreadybeen done.
EASA has to evaluate the comments submittedth®y stakeholders but the overall
structure of the requiremerg and of the related AME€is considered consolidate:
Indeed, a workshop involving affected stakeholders @mernationalcountetparts was
held in2019 beforethe NPA publication to discuss the overall concept.

2. Noted

EASA fully appreciates that safasythe result of bothglobal approach antiuman
factorsconsiderations. Only a global approatdking into account human performant
from the veay beginning of the design until the final operation phase of the sys
could lead to a safer situation. That is the core of CS 29/27.1@@2hlinks the actual
system design and its interaction with the crew to the actual expected crew tas
focusig on thehumargmachine interfaceiMI) element of the system. EASA believ
that the establishment othe human factorgequirements inthe system desigiis just
one the elements of the global approach

3.& 4. Noted

AMC 27/29.1302 include considerations about the alignment of design, procedure
training in support of effective safety performance. Indeed, it assuthesisage of ¢
proposed design using associated procedures by an appropriately trained crew.dr
S0, assumptions taken into the training are considered while analysing and eval
the design.

There are currently mechanisms in place to communicate, amongst all key stakeh
the key safety threats and the proposed set of mitigati¢fios instarce, the HF CAL

Regarding the review of safetglated errorsthat occur during irservice life, this
activity has alreadybeenmandated to manufacturers (refo point 21.A.3A of Part 21
and EASA already performs its own investigationsthef reported occurrences
Nevertheless, EASA does not publish any list of known sadlatied errors or situatior
developments that have been noticed in piloting on existing designs. ¢
improvements in this respect would be beneficial.

Manufacturers arehowever, responsiblegor manadngtheir occurrence databassand
for implemening any safety improvement identified by the related investigation i
the new designs.

EASA agrees with Helioffshore on the fact fluather progress can bmadeto improve
these commuication channels. However, EASA considers that this is more relate
safety management system. It therefore, outsidethe scope of this rulemaking ta:
that focuses orthe implementation of 2x.1302 to rotorcraft.

5. Not accepted

Contrary to what is commonly believetluman factors does not rely on commol
sense. EASA considers th&tuman factos is a highly complex field antherefore,
disagree with the Helioffshore statement regarding AMC giving a fahspressionof
complexity. Aswith any other discipline addressed through thesC&h appropriate
demonstration of compliance implies that the experts in charge have

necessanpackground and knowledge humanfactors.To facilitate such complianc
demonstration, the AMC provide applicantith acceptable methods and practices. |
this reason, EAS£onsiders itis of greatvalue to add considerations abohtuman
factorspractices into the AME Neverheless, the consideration provided tims AMC

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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is considered as the minimum baseline, ancedoot aim © substitute human factors
expertise.

EASA concurs with the suggestion made by Helioffstemarding the structure of th
AMC and desbelieve that thecurrent 2x.1302 covers more or less the same asp
However, ultimately it ishe applicanf2 sesponsibilityto demonstrate compliance ¢
their producswith the regulation. In that wayAMC 2x.1302 recommesgractices but
still keeys the responsibility forcompliancedemonstrationwith the applicant. With
respect tohuman factorsthe CSand AMG are performance based and should not
prescriptive.

6. Not accepted

EASA considers that several layers areutised in this commenthe dassification of
the change (significantevsus not significant) does not have any impact on the leve
scrutiny to beperformedin order to demonstrate complianogith CS27/29.1302 . A«
per AMC 27/29.1302he level of scrtiny is definedby assessintiie novelty,complexity
andintegrationof the design item to be certified

7. Noted

EASA considers that AMC 27/29.1302 already patphasis orthe required human
error analysisThis way, the new AMC 27/29.1302 includes more detailed expe
outcomes in terms of humaarror analysis structure compared to curren
AMC25.1302. However, it is to be noted that several methods, processes
classifications are valid to analyse errorsnsidering thatthe AMC is performanc:
based, it is up teéhe applicant to define and propose methodto EASA

Specific commentsNoted

The impact of noise and vibration on human performance is covered under 29.°
that states Wibration and noise chriacteristics of cockpit equipment may not interfe
with safe operation of the aeroplan@.

AMC27/29.1302 lists this requiremenamong thoseto be considered in relatiomo
CX7/29.1302 compliance demonstration.

EASA concurs that reduced noise and vibration have a positive impaktroan
factors

comment | 145 comment by FAA

Page Paragrapt Referenced Text Comment/Ratlonale or Proposed Resolution
Number Number Question

Usdingthe word

"crew" or "crews"

seems to be vague Suggest to replace the wor
and misleading thal "crew" to read "pilot"

Part 27 require

more than one pilot

AMC
All related to
Part 27

AMC Several sections Suggest to clarify what

All related to reads “weltrained, would be the expectation

Part 27 gllﬁltlzer)g\;vhealthy’ for minimum training

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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membes". This requirements for part 27
statement in the  pilot?
Part 27 implies that
formal typer rating
training is required.

Only rotorcraft with

GW of 12,500 Ibs

would require type
traning. For part 27
helicopter pilot the
requirments are 40

hr of flight time.

"CS 27.1302" appears
repeatedly throughout the
AMC. This is unnecessary
since this is guidance for a
means of showing of
compliance to 27.1302The
reference to other impacte«
regulations is good but
repeated citation of 27.130
is unnecessary

"CS 29.1302" appears

repeatedly throughout the

AMC. This is unnecessary

since thids guidance for a

means of showing of Remove citation
compliance to 29.1302The references to CS 29.13
reference to other impacte«

regulations is good but

repeated citation of 29.130

is unnecessary

Remove repeated
citation references to C
27.1302

AMC  GENERAI"CS27.1302"

AMC GENERAI"CS29.1302"

What does "operatinally

relevant” mean in this

context? "Operationally

relevant” referenced to

29.1525 "Kind of Operatior Suggest removing

or by 29.1301 operation  "Operationally relevant'
relevant to intended unless the intent of the

" . function? Not sure what  term is explained in the
operationally

AMC (c) " "Operationally relevant*  AMC material.
relevant

adds but could create Suggest ne
confusion. Additionally wording: (c) "Behaviour
(c)(2)covers Operationally of the installed
relevant. Additionally, there equipment must"
are other "behaviors" that
may not be operationally
relevant that should be
considered.
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What does "operationally

relevant” mean in this

context? "Operationally

relevant” referenced to

27.1525 "Kind of Operatior Suggest removing

or by 27.1301 operation  "Operationally relevant'
relevant to intended unless the intent of the
function? Not sure what  term is explained in the
"Operationally relevant®  AMC material.

adds but could create Suggest new
confusion. Additionally wording: (c) "Behaviour
(c)(2) covers Operationally of the installed
relevant. Additionally, there equipment must"

are other "behaviors" that

may not be operationally

relevant that should be

considered.

"operationally

AMC  (c) relevant"

respons( Partially accepted

T (applicable toCS27 andCS29) Reference torewCor WrewLxather than PilotQ
TheFAA suggestedilotQ a K 2 dzf . RhistF8A cdming i does not seem to t.
into account thatEASAhas included a definition of crew that embodies al
operators in the cabin. Thereforthis proposdis not accepted.

T (applicable toCS27 only)Well-trained, qualified, healthy, alert crew memb&
According to the FAA, these or similar statements imply that there is type r
which is not the case ithe US for rotorcraft below 1800 Ib. Thiss a weHknown
difference betweenthe FAA and EASA. the EASAsystem a type ratingis
requested for CS27 rotorcraft as well. The suggestion to clarify which is
minimum training required for a CS/FAR 27 is not accepted as the trainingide
the scope of this NPA. However, theasonwhy training is mentioned in tnhNPA
is to guarantee that the evaluation is made by personnel that know the sy
under evaluation to the extent that there is no bias due to the lack of familic
Therefore this proposalis not accepted.

T (applicable to GC87 and C&9) The AMC refers repeatedly
C27.1302/CR9.1302 while this is not necessary. Although there are s
repetitions, EASfelieves that their systematiadeletion may create confusion i
some casesTherefore, this comment is partially accepted.

T (applicable to G&7 and C9) Uperationally relevar® What is meant by
Wperationally relevarfis explained in the GM. In addition, the same wordin
included within CS 25.1302 to clarify that is what the crew perceive as s\
behaviair, whichis the objective of the ruleaand not how the system actually wor|
with its internal logicThe defintion of Wperationally relevant behavio@has been
included in the definitions. Therefore, this comment is partially accepted.

comment | 169 comment by:Garmin International

**
* *
* *
* *

* oy
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response

comment

response

AMC 29.1302, AMC 27.1302 General:

AMC 29.1302 3.2.4 and AMC 27.1302.4 indicate that an EASA flight test/hum
FILOU2NR GSIY gAatf YySSR (2 NBOGASg |
RSGSNXAYS 9! {1 Qa fS@St 2F Ay@2f @SYS

It is common for the same equipment from one equipment manufacturer tc
installed on muliple airframes. In these cases, the equipment manufacturer \
often have performed several aspects of human factors evaluations including d
font size and viewing angles, colors, labels, NVG compatibility, etc. as part
(E)TSO process and/an initial STC installationt is recognized that there are oth¢
human factors aspects that are clearly installation dependent such as wh
O2yiNRfta OFly 6S YIyALWdzZ I G§SR FNRY (K

The AMC lacks clear guidance as to whigpects of previously agreed certificati
decisions should be accepted versus those aspects that must be evaluated o
installation. Without such guidance, equipment manufacturers and installers wi
subject to repeatedly justifying their decis®n without enhancing
safety. Additionally, because different flight test/human factors teams may arriv
different conclusions, any new installation may be driven to modify previc
approved equipment without enhancing safetlurther, without such gdance, C¢
27 AML STCs may no longer be feasible and/or cost effective, which is cont
91 {1 Qa NRGO2NONI TG alF¥Sate O2ydAydzdzy

Add guidance indicating which aspects of previously approved equipment mt
reevaluated atach installation and which can be accepted without further scru

Noted

As stated inPAMC 27/29.1302 paragraph3.1(e), applicans that arewilling to take
credits from the supplier for thedemonstrationof complianceas regardshuman
factors need to share tls dat with EASAand jointly agree on ias part ofthe
certification programme Paragraph5.3.1 has been created Bectionp Wa S |
O2YLX AlFLyOSQ (G2 LINRPOARS TFdzNIKSNJ IdzAF

210 comment by AIRBUS

l ANDdza / 2YYSNOAIFE | ANDONI T Fdz £ & ao
In addition to their comments, Airbus Commercial Aircraft raises the following
to reinforce Airbus Helicopters position.

Airbus

Noted

EXECUTIV&UMMARY p. 1-2

comment

**
* *
* *
* *
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2 comment by:NHF Technical committe

Design also affect the maintenance crews during maintenance of rotorcratft.

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confiewvision status through the EASA intranet/internet. Pagel3of 193



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11

2. Individual commentand responses

response

Not accepted

According to theelated Terns of Reference, iis NPA only address#®e design of
the interface between crew members and rotorcralflaintenance personnel is nc
O2y&aARSNBR IROPYONSEH YSYoSNI

1 About this NPA p.3

comment

response

52 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is on the sentence of the NPage 3, paragraph 1.1
Comment/Rationale:

EASA indicates the text of the NPA was subject of a preliminary consultation w
most affected stakeholders in a dedicated workshop in March 2019. This is pe
true as the CR7 part of the NPA (page 69 #®9) was not presented during tt
workshop or before the NPA publication.

Proposal for update of the NPA:

I 2NNB OGO GKS adlraSYSyd G2 AyRA@lpES ¢
Partially accepted

The preliminary consultatioperformed in March 2019 virtually covered alsoZ7<
as the technical contents of @3.1302 and CS 29.13@%2e identical. There are ni

technical differences between thesertification specificationswith the exception
of the proportionality provisions @ntained in paragraph 3.2.9 of AMC 27/29.130.

2 In summaryt why and what p. 46

**
* *
* *
* *

* oy

An agency of the

comment

response

comment

3 comment by:NHF Technical committe
NHF fully support the work on reducing HF related accidents and incidents.

Noted

9 comment by UKCAA
Page No0:5/132

Paragraph No:2.4

Comment: As a generic observation, the CAA would like to discourage from m
sweeping statements based on constructs, and from drawing psstatistical
hypotheses which may be heavily challenged in therej e.gWL Yy FI O0 =
crew workstation design that is optimised for HFs will contribute to reducing
ONBgQa ¢2NJf2FR YR AYONBIaAy3d (GKS

estimated that these benefits could reduce the numbenatlents and accidents
between 10 and 20% @
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response

comment

response

comment

Justification: ¢ KSa S aSyidaSyoO0Sa dzasS (g2 0O2ya
I 61 NBySaaQ 6KAOK | NB § thérkuseGRoMldJRIGESO
appreciation of the complexity of systems optng in this environment. (This cé
be observed in an expert testimony to the Max 8 enquiry released recent
considers automation design issues from a HF perspective and touches upo
subjects.).

Following on, the estimate that Yy OA RSy t4a | yR | OOARSY
HE>Q Ad SNNRyYyS2dza YR dzyF2dzyRSR | YR
do not produce this kind of safety benefit which is difficult to define and measu

Proposed Text:The two sentences cadilbe omitted without impact to the rest ¢
GKS GSEG YR adzomadGAdGdziaAy3da AG F2NI W
useful characterisation.

Accepted

These two sentencedescribethe summary of the analysigerformed byEASAas
partof the preliminary impact assessment for this rulemaking task. While the an
has been performed at qualitative level, it is appreciated that a quantite
assessment could only be performed by reviewingervice occurrences once tt
new CSs are in place. TherefoEBASAagrees to reword these sentences in th
explanatorynote to the Decisiorby deleting the quantitative assumptions

17 comment by Ratan Khatwa

It is indicated inEconomic impacts paragraph that costs are not expecte!
significantly increasélhere will be additional development costs as the integra
of HF within a commercial systems engineering process does not comieemsthe
text should simplify acknowtige this as this will varying amounts of change to
different OEM and avionics supplier process and infrastructure.

Noted

Although a specific requirement is not currenilycludedin C&7/CS29, human
factorsconsiderations are alreadyerformedduringthe design of humagmachine
interfaces(HMIs). The introduction of 27/29.1302 will provide a systematic apprc
for such considerations to be performed and to ensure their effectiveness. Fc
reason, and becausecertification review item CR) has been systematically issu
for the certificaton ofnew productdor many years, it is estimated that the econon
impact will not be significant.

54 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is on the sentence of the NPA Page 4, paragraph 2.2
Comment/Rationale:

91 {! AYRAOIFINGSa GKIFIG a¢KS ALISOATAO =2
systematically taken into account during the design and the certification proct
2T NRBUOU2NDONIFG O201LAGaEPE ¢ KS pasalyalsd
proposes to extend the universally acknowledged definition of cockpit so tha
cockpit may now include workstations located in the cabin and used by
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comment

response

comment

**
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members to operate systems that are critical for safety (e.g. rescue hoist ct
stations, secondary crew stations, as those are used for precision hovering).
Having said that, Airbus Helicopters do not agree with the coverage of cabin ite
proposed in the NPA. The AH position is further detailed in later comments.

Furthermore, there are existing requirements dealing with HF topics. The 1302
addition to those requirements. The wording "systematically" is then inapropria
the HF are already systematically covered, at least partidlly, reinforce" is
preferred as it better matches with the state of the art.

Proposal for update of the NPA:

Clarify the full intent of the NPA proposal and indicate that the NPA will reinforc
human factors aspects in the certification of products.

Not accepted

Whe specific objective of this proposal is to ensure that HFs are systematically
into account during the design and the certification processes of rotorcraft codk

Airbus Helicopters commented that'8ystematicallis not correct, as there ar
aready HErelated requirements in G&7 and C&9, and stated that EASA i
extending the rule applicability to working stations in the cabin.

EASA does not agrewdith this position becaus@n factthe new points27/29.1302
provide a general and structured approach to thegdissessment while thexisting
specific certification specificatioranly cover specific aspects. This is absftected
in the AMCasthe relationship between the other Isfelated requirements ant
27/29.1302 s clarified.

As regardthe proposal to limit the applicability of this new CS to the cockpit, E
does not share Airbud St A O 2pbditichNBEo@ever, theextension of the
applicability of the newCSo working stations in the cabin has been furtheritiad
by revising the definition dErew memberQ

55 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is on the sentence of the NPA Page 5, paragraph 2.3
Comment/Rationale:

The second bullet indicatesraference (refer to paragraph 1.3) which is incorrec
Proposal for update of the NPA:

Correct the reference to paragraph 1.2

Accepted

The eferencehas beercorrected.

56 comment by-Airbus Helicopters

AirbusHelicopters comment:
Comment on Page 6, paragraph 2.4 of the NPA

Comment/Rationale:
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response

The economic impact paragraph deduct from the fact HF assessment have
already performed for the most recent rotorcraft certification projects, based or
and/or other exisiting paragraphs of the CS related to human factors,tha
significant increase of costs for the industry will be caused by the introductic
1302.

This is disregarding the applicability of 1302 in the future on major signif
changes fowhich 1302 will need to be considered because, among other, the cr
of novelty will have to be triggered if the baseline aircraft configuration has not
certified under CS x.1302 (ref AMC paragraph 3.2.3).

Having said that, Airbus Helicopters does agree with the principle of the baselir
aircraft configuration determination and our detailed position is further explaine
later comments.

Another aspect is the complexity of the guidance material proposed anc
intrication of its consideratios which will cause additional burden to the applic:
looking for compliance. Airbus Helicopters is proposing in the comments to the
simplifying the AMC & GM content for readability and usability purpose.

Furthermore, the need to involve EASA panglezkas proposed in AMC chaptel
in the early phases of the development means that the application for the TC
change to TC have to be sent earlier to EASA compared to current practis
particular for light helicopters, for which the validity thle application to EASA is
years instead of 5 for large helicopters. The reduction of the possibility to use
test as means of compliance and the expanded requirements on the use of sc
based approach in the frame of iterative HF assessmiarttee development phas
are not without economical consequences.

Also the availability and rental of operational pilot is foreseen as a hard point.

be a difficult and costly exercice if we consider the numbers of pilot available
rated comparel to the airplane community.

EASA indicates that the expected economic impacts are limited to slight imp:s
certification costs. This is disregarding the other than certification costs involver
additional costs have also to be taken into account.

In conclusion, Airbus Helicopters estimate that increased afsievelopment anc
certification as a result of the introduction of the new paragraph x.1302
estimated by Airbus Helicopters as significant.

Proposal for update of the NPA:
Revise the eamomic impact assessment to reflect actual consequences on co
the industry.

Partially accepted
1) Applicability to changes

Although it is true that the new requirement will be applicable also to changes
approachas regardsthe new human factorsrequirementsis that they already
contain an embedded form of proportionality as the effort needed to demonst
compliance is pportionate to the level of complexity/integration and novelty of t
design. Additionally, the AMC contains some alleviatideslicated to changesn
the level of the effort needed to demonstrate compliance (see ARNC1302
paragraph3.2.9).
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2) Baseline for the determination of the novelbf the design

The AMC has been reworded and the determination of the level of novelty doe
rely anymore o the certification basis of the reference product considered
determine the novelty. As a matter tdct, the novelty is now to be determined or
in relation to the characteristgof the design features under examination.

However, the certification basof the reference product could play a role when t
applicant decides to take credit from the redd demonstration of compliance (se
AMC 2X.130paragraphb.3.1). This approach is in line with the procedures norrn
used in the certification.

3) Gomplexity of the compliance material

The material has been simplified based on previous EASA expedrddaking intc
account rotorcraft peculiarities.

4) Early involvement of EASA

EASA involvement has been reworded in the AMC taking into account the a
published EASAMvel ofInvolvemenf?  orfile (keé points 21.A.15, 21.A.93 a
21.B.100 of Par21).

Thel R2dzadYSyda AyiNRRddzOSR Ay (G(KS ! a
submitted duringhe NPA consultatiosontributed tothe redudion of the additional
burden a applicants. Neverthelessadditional effort in the demonstration c
compliarce might be foreseen according to EASA, this additional effort will
compensated byeducing the risk of certifying products, or changes to products,
unidentified HFs issues.

comment | 72 comment by:Garmin International
Section 2.4 Pags-6:
It is claimed that introduction of this rule will reduce the number of occurrences

accidents by 10% to 20%. There is no evidence provided for this claim ar
prejudicial in favor of regulation.

Remove unsubstantiated claims of safetynbét that favor additional regulation.

response| Accepted

Pleaseseethe response to comment #9

comment | 88 comment by:General Aviation Manufacturers Associati

As previously commented, the safety benefit claimed to reduce the numbe
accident occurrences of up to 20% are not substantiated within this proposal; ¢
provide the necessary substantiation or remove this statement and assumed !
benefit.

response Accepted

Pleaseseethe response to comment #9

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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comment | 92 comment by AIRBUS

Economic impacts
The following statement on cost evaluation is considered as not true:

G¢KS AYGUGNRRAzOGA2Y 2F yS¢ /{a TFT2N I
increase the costs for the industry due to the fact this assessments have alre:
been performed for the most recent rotorcraft certification projects, based on
projectNB f | G SR / wlL & ®¢

This is disregarding the applicability of 1302 in the future on major signif
changes for which 1302 will need to tensidered because, among other, the crite
of novelty will have to be triggered if the baseline aircraft configuration has not
certified under CS x.1302 (ref AMC paragraph 3.2.3).

Based on CRI HF or-Z551302 application, Al confirms that thest of developmen
and certification significantly increased.

Airbus suggests to revise the economic impact assessment to reflect
consequences for the industry.

response| Partially accepted

Pleaseseethe response to comment36.

comment | 97 comment by:European Cockpit Associatic
ECA welcomes the new NPA, since ergonomics plays an important role in ac
FEAIKG alr¥FSdeod 126SOSNE S@PSy (GKS a
and the numbers have to reflect realifiike body height). Otherwise the intende
effect will not be (fully) achieved.

response| Noted

Ergonomics are already addressed by CS 29afi’this requirement is reference
within 1302.

Updating the existing values (percentile) is outside the scope oful@making task
and of 27/29.1302

comment | 146 comment by FAA
Page Paragraph Referenced = Comment/Rationale Proposed
Number Number Text or Question Resolution
What is the meanin¢ Define
231 " ... Trigger a of "scrutiny" related "scrutiny" in
5 Proportionate low level of  to this context of this
implementation scrutiny.” paragraph.Difficult NPA and intent
to discern if you in

**
* *
* *
* *

* oy
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mean EASA scrutin rule. "Scrutiny"
or the applicant's by the regulatol
scrutiny of HF and or investigation
possible HFs in theil and assessmer

design. by the
applicant?
The
introduction of
new CSs for
HFs
assessments it

not expected The veracity of this
to significantly statement will
increase the  depend on how and
costs forthe when the CSis
industry due to implemented. Is

:fr(]:sg(c:)trsn_lc the factthat 21.101 f[he _arbiter
6 second HFs for application of
paragraph assessments 1302 for amended
have already TCs or STCsrhe
been MOC's could increas
performed for applicant workload
the most particularly for U.S.
recent STC houses.
rotorcraft
certification
projects, basec
on the project
related CRIs.
This statement says
This means that the applicant
that flights can be given the
made during certification credit to
the 27.1302 during
developmen developmental or
and certification testing.
. certification ~ The wording should
Economic
: : phases for be changed from
6 impacts- third ey "
paragraph _other areas of "can"to "may".
investigation There are a lot of
can be given developmental and
credit for certification testing
demonstrating that are not
compliance  appropriate to
with CS provide certification
27.1302. credit towards
xX.1302 compliance
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.

* *

L Proprietary document. Copies are not controlled. Confiewision status through the EASA intranet/internet. Page20of 193

*
* ok

An agency of the European Union



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11

2. Individual commentand responses

response| Partiallyaccepted

1. This @mment refers to the part introducing the NPWcrutinyefers here tathe
applicanf) @ssessment.

2. Pleaseefer tothe response to comment #56
3. Agreedo replacelWand emay® ¢

response

comment

**
* *
* *
* *

* oy

An agency of the

European Union

3 Proposed amendments | 3.1 Draft CSs (drBASA Decision) | CS 29.1302 Installec 257
systems and equipment for use by the crew P
comment | 1 comment by:Norwegian Helikopter Employee Associati

For the clarification of whom to include in this new proposal, it seems that it
focuses orpilots and hoist operators.

Suggestion:

On rotorcraft SAR and HEMS operations there are a substantial amount of spec
equipment in the cabin, all personnel carried onboard that are dedicated a sp
role in fulfilling of the operation, are defid as "crew members".

As a crew member on a SAR or HEMS, you are exposed to the same implica
the pilots, with regards to the human factors and possible limitations or dégrada
when using equipment in flight.

Therefore it is verymportant for this amendment proposal, to also include the cr
members in the cabin of a SAR and HEMS operation.

Not accepted

For the clarification of whom to include in this new proposal, it seems that it
focuses on pilots and hoist oors Q

EASA partially agrewvith this interpretation as the definitions &rew membefand
Wabirtlaid down within the AMC extend the applicability to everydnéhe cabin
who, as part otheir duties, could perform activitiemterfering with theconduct of
the flight. However, the applicability cannot be extended beydmat as C7 and
CS29 do not apply tair operations.

11 comment by UK CAA
Page No:8

Paragraph No:AMC 29.1302 Table of Contents

Comment:It would be helpful to include GM No 1 on page 58 and GM No 2 on
64.

Justification: Greater clarity
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Proposed TextiInclude GM No 1 and GM No 2 to 29.1302 in list of contents.

response| Not accepted

The table of contents of AMC 27/29.1302 provides only the elements included i
AMC itself. Nevertheless, sufficient visibility of tdnole packag8s provided athe
CS level as, after the title, all the AMGM referring to it are listed.

comment | 12 comment by UK CAA
Page No:8

Paragraph No:Table of Contents

Comment:¢ KS fAyS F2NJ LI 3IS tn aKz2dAZ R 068
SldALIYSYd F2NJ dzas o6& (KS ONBgé o

Justification: Greater clarity.The currentontents list for page 70 onwards appe:
as if it is part of AMC 29.1302.

Proposed Text:See comment above.

response| Noted

The table of contents on page 70 is already tittBMC 27.1302 Installed systems &
equipment for use by the cref

comment | 14 comment by UK CAA
Page No:9

Paragraph No:Table of Contents

Comment: It would be helpful to include GM No 1 on page 119 and GM No
page 126.

Justification: Greater clarity

Proposed TextiInclude GM No 1 and GM No 22@.1302 in list of contents.

response, Not accepted

Pleaseseethe response to comment #11

comment | 18 comment by Ratan Khatwa

This paragraph should refer specifically to "flight crew" and not use the pl
"crew", it is not cleapntherwise. In addition, if the equipment in the cabin is incluc
in this CS, it should be clarified that this is specifically for flight crew tasks.

**
* *
* *
* *
* oy
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response

comment

response

comment

response

comment

response

comment

response
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Partially accepted

The definition of\®rew membefand Wabirthave been improved to provide furthe
clarity.

19 comment by Ratan Khatwa

Paragraph 1.2(b) should refer specifically to "flight crew" and not use the pl
"crew", it is not clear otherwise. In addition, if the equipment in the cabindkided
in this CS, it should be clarified that this is specifically for flight crew tasks.

Partially accepted

Pleaseseethe response to comment #18

22 comment by Ratan Khatwa

3.2.2(c)(3) asks for intended function dfprominent characteristics”. Thi
requirement is not needed as the items (1) and (2) immediately above will cove
Suggest to remove item (3) in this list. It will add to confusion.

Not accepted

Indeed, the first two bullets cover thbird one. Howeverthe overall objectivas to
detail the required information in order to support applicanin meeting9 ! {
expectations.

23 comment by Ratan Khatwa

3.2.3(3)(v) states "One positive answer to any of the alpuastions is sufficient t¢
trigger the novelty criterion." This seems inappropriate as the end goal
determine the level of scrutiny based on combined impact of level of intergra
complexity and novelty. We suggest removing this statements amdoreing the
more important point that the level of scrutiny should be based on combined im
of level of integration, complexity and novelty.

Partially accepted

Thequotedsentence actually refers to the novelty criteria, notscrutiny. However
an error inthe indentation has been identified that may have contributed to T
misunderstanding.The whole paragraph has been reworded to provide furt
clarity.

24 comment by Ratan Khatwa

3.23(b)needstob®f I NAFASR® ¢KS GSEG aLTF I
unclear.

Not accepted
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comment

response

comment

response

comment

response

comment

EASA believes that the misunderstanding is linked to com#&atThecommented
point has been reworded and shouldnow readcleaty.

25 comment by Ratan Khatwa

3.2.5(c) is not clear. At the end of the day, the certification compliance matrix
to link the prevailing HF related regulations with the new/novel functions b
introduced that require the additional level of scrutinjhe convoluted text use
does not draw this point out very well.

Not accepted

This paragraph descelsthe expected contenof the compliance matrixn orderto
know the design features (ntte function)andthe HIs-relateddesignrequirements
(not the HE-relatedrules).

It should be noted thanhot only new/novel featurege.g complex or integrated
need to be introduced ithe compliancematrix.

26 comment by Ratan Khatwa
0PH DT O6F U0 AY RAKRIdEfSR 0664S ALAONRSANE SAR/ T 2
be noted that in some cases development programmes timelines are based on
considerations. EASA Lol will need to remain flexible with this point in mind.

Noted

27 comment by Ratan Khatwa

3.3.2 (a) Please note that the scenarios are not only intended to uncove
potential flight crew errorg;, this paragraph is unfortunately heavily biased with tl
in mind. The design of the scenarios has multiple purposes in mind. Bompéx
collection of compliance data that confirms the crew is able to perform t
necessary tasks associated with the intended function both in normal and abn
situations. Other aspects such as human performance, workload assessmer
are also apects that are considered when designing the scenaribgoes beyonc
looking at error.Please amend this section with these other aspects in mind.

Accepted

Point reworded to reflect thantent of thiscomment

28 comment by Ratan Khatwa

3.3.2 (d) There are often multiple assessments done in an iterative manner fol
function across the flight deck. This means that in some cases dozens of inforn
formal HF evaluations could be performed for all functions acrossdbkpit. EAS;
is requiring sigroff on crew selection for all HF evaluationthis does not seen
appropriate - EASA should reconsider this assertiaghthe assertion remains in th
final AMC, EASA should plan for adequate resources to support this dé
involvement.
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response

comment

response

comment

response

comment

response

comment

Accepted
Point reworded to reflect thantent of thiscomment

29 comment by Ratan Khatwa

3.3.2 (g) It should be added to this paragraph that the HF and personal data
evaluation pilots will follownormal protocols to protect the identity and privas
rights of all pilot subjects. The data are used solely for the purposes of certific
The applicant should consider using an Informed Consent to convey data priva
protection of pilot data (thiss standard practice in human factors).

Not accepted

As stated in the comment, this ésstandard practice in Hfandit is not intended to
be stated irthe regulatory material.

30 comment by Ratan Khatwa

3.3.2 (j) 2 We do ndgree that subjective data (questionnaire data) are a secon
source of HF assessment data (when compared to objective observation data]
objective and subjective data collection are important, together they provic
variety of insights and are agecritical piece of the overall HF assessment. The
in this paragraph should be amended to reflect this point.

Accepted

The primary means of collecting data should be both direct observation (incl
video) and debriefing in order toollect objective and subjective dataspectively
Other tools such as questionnaires and rating scates be used as complementa
means. In any case, it is not adequate to merely rely on-asktfinisered
questionnaires.

31 comment by Ratan Khatwa

N®HOHUVOAAD tfSIFAS FTRR G! 00NBOALF (A2
5 S O$AE ARP4105, as an acceptable means for selection of abbrevigtiisiss
a very common reference.

Accepted

This standard is already referre@A Y n ®c 6 0 0 0 0 O RelateR redulgtoy!
YEGSNRFE | yR. R20dzYSy il A2y Q

32 comment byRatan Khatwa

4.2(2)(v) The focus of the assessment for use of icons is not really about a com|
with analternative text label. Overall, the HF assessment should verify that the
can perform the intended function with the selected iconhat is really the critica
point. We suggest the text be updated to reflect that an icon should evaluated

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confiewvision status through the EASA intranet/internet. Page25 of 193

European Union



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11

2. Individual commentand responses

respect to supporting the intended function (and not a comparison with alterna
labels).

response| Accepted
Paragraph 4.2(2)(Was beerdeleted.

comment | 33 comment by Ratan Khatwa

4.3 (d)(3) the description of the use of red and amber segoansistent with AMC
25.1322¢ it is suggested that this paragraph simply refer to the AMC.

response| Not accepted
The use of the red and amber colours for other than alerting functions or poten
unsafe conditions isiot recommended Such use diminishes the attentigetting
characteristics of true warnings and cautions.
No contradiction with AC29.1322 8 29.1322 (Amendment 292) WARNING
CAUTION, AND ADVISORY LIGHTS.

comment | 34 comment by Ratan Khatwa

4.3 (e) Please also provide reference to Abbreviations, Acronyms, and Terms |
on the Flight Deck SAE ARP4105 as an examplesédection of abbreviations.

response| Accepted

Please sethe response to comment #31.

comment | 35 comment by Ratan Khatwa

Page 55, (g)(i)MC Flight TesThis table should also state thatfiight evaluations
on nonconformed articles may besed during the design and HF evaluation par
the programme. Some applicants do use their flight test aircraft very effectively
this and it helps reduce downstream risks with certification.

response| Noted
Not in contradiction with the following:

Flight testsperformed during the development and certification phases
other areas of investigation can be given partial credit for demonstre
compliance with 29.1302 to a certain extent. Tdeeeptability of this approac
has, however, to be assessed by EASA on alpasase basis. A prerequisi
for acceptance by EASA is the respect of the basic HFs methodo
principles for data collection and processing. Additionally, this appr
shauld not be used as a substitute for dedicated HFs assessments conc
on simulators or flight test vehicles, and it should only be used .
complementary approach.

**
* *
* *
* *

* oy
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comment | 36 comment by-Airbus Helicopters

Airbus Helicopters comment:

Thiscomment is on the sentence of the proposed page 7 of the 884.1302 firs
paragraph "This point applies to installed equipment intended for use by
members in the operation of the rotorcraft from their normal seating positions in
cockpitor opemating positions in the cabirf

Comment/Rationale:

Referring to the other requirements that relates to the CS 29/27.1302, none is re
to cabin and cargo issue. By the way no guidance in the AMC is specific to ca
cargo issues. Coveritigose issues only by mentioning the cabin and the cabin ¢
in some paragraph of the NPA is not acceptable as some other certification a
may not have been covered properly. HF in cabin and cargo certification des
proper RMT and impact analysis

Nevertheless, cabin and cargo issues are not out of the concerns from a ¢
certification point of view. It is necessary in this framework to consider the follo
criteria when mapping the entire cockpit or the modified one against the tasksec
crew and the intended functions of the rotorcraft and systems:

T Installed equipment in the cabin that may physically interfere with the tasks u
the responsibility of the cockpit crew (e.g. lights in the cabin/cargo that could &
the cockpit lighing concept efficiency).

T Functions that are allocated to both cockpit and cabin crewmembers, espe
when a workstation located in the cabin is used by the cabin crew to operate sy
that are critical for safety (e.g. rescue hoist control statithvag are used for precisio
hovering).

AH proposal is to limit the scope of this rule and AMC to the cockpit, rem
mentions of "cabin" and "cabin crew" that AH considers as out of the scop
proposed below.

Proposal for update of the NPA:

Revisehe text as follows:

"This point applies to installed equipment intended for use by crew members i
operation of the rotorcraft from their normal seating positions in the cockpit.”

response| Not accepted

The applicability of this newertification specification to the design items installec
the cabin has been clarified by amending the definition of crew member that h
be used while demonstrating compliance. The AMC provides guidanc
demonstrate compliance with CS 2X.1302 dbrthe crew interfaces in the cockg
and for those applicable in the cabin.

comment | 37 comment by:Airbus Helicopters

Airbus Helicopters comment:
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This comment is on the sentence of the proposed Page 7 of theQ$PA1302 firs
paragraph "To be&esigned so thatrained crew membersan safely perform thei
tasks"

Comment/Rationale:

In the CS25 rules "qualified" is used intead of "trained". Qualified refers to a le
training as set up in the applicable licensing regulations, as explaind@lAraW Nc
110 29.1302 2(c)(1)(v). The NPA refers to qualified crew members in many inst
The consequences of this change of terminolmgyhe text of the CSare nc
explicitely described in the NPA. Furthermore NPA indicates in § 1.2 Applicati
"This AMC does not apply to crew training, qualification, or licensing requireme

response| Not accepted

The commented wording has been introduced intentionally by EASA to avoit
only crewsthat hold a type rating on the specifiotorcraft would be eligible to be
involved in the H&evaluation. The prerequisite to have a type rating is consider
big urden m applicants when new types are developed as, at the time of
evaluation, therewill be no pilots holdingatype rating on thatrotorcraft.

comment | 38 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is on theentence of the proposed CS x.1302 paragraph (d) on P.
of the NPA

Comment/Rationale:

The EASA proposal in this NPA disregards the current 25.1302 (d) paragraph |
O2yRAGAZ2YY ac¢2 GKS SEGSYd LINI OGAOL
safety objective definition.

Indeed the ARAC, Human Factors

Harmonization Working Group

(HFHWG) Final Report, dated June 15,

2004 stipulates that this flexibility provisida intended to address both econon
and operational practicability. The intent is to avoid imposing requirements wi
considering the economic feasibility and commensurate safety benefit. In addit
is intended to address operational practicalilii.e., to avoid introducing errc
management features into the design that would inappropriately impede flight
actions or decisions in normal and ARoormal conditions.

The consistency with 29.1309 (c) is also at stake.

25.1309(c) and (d) used be more stringent before Amdt 2523 dated 12/10/2007
An analysis, and tests where necessary, showing that systems, controls
associated monitoring and warning means are designed "so that crew error:
would create additional hazards are improbebivere required. As pointed out i
the explanation for Proposal®2, the FAA has concluded that requiring a showin
compliance with present Section 25.1309(d) is unreasonably burdensor
particular, the FAA believes that it is not practicable targify the probability of
crew errors. The FAA believes that the requirement, "*** to minimize crew ¢
which would create additional hazards", in proposed Section 25.1309(c) |
provide an adequate level of safety. Accordingly, proposed Section02&c)3s

**
* *
* *
* *
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response

comment

adopted without substantive change and the leadof Section 25.1309(d)
amended to delete the reference to paragraph (c).

The above clearly indicates that the management of crew errors cannot alwa
exhaustively demonstrated and that theafety objective, as set in 29.1302(c) il
similar manner as in CS 25.1302, is to minimize crew errors. This minimization
has to be reflected in 1302(d) by-fey 4 NR RdzOAy 3 4 €S
LIN} OGAOlFotSéeé Ay GKS GSEGO

Proposal for update ofhe NPA:

ReAyaidl S ac¢2 GKS SEGSYd LINI OGAOl of

Not acceped

4 the extert practicabl€éhas been removed as this gaent is ambiguous an
does not provide any criteria for its applicability (such wording is not usether
CSs). The extent of the requested investigation is anyway limited to therktifs
that can beteasonablyexpected inservice. GM1 provides additional clarificatic
regarding the interpretation offeasonabd .Q

Therefore,it is to be noted thathe deletion of4 the extent practicabl€oes not
have an impact on the EASA expectasioegarding the demonstration c
compliance with this paragraph.

39 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is orthe sentence of the proposed Page 10 of the NEA(b)
paragraph and in particular the last sentence.

Comment/Rationale:

Refering to the other requirements that relates to the CS 29/27.1302, none is re
to cabin and cargo issue. By the way no guiganahe AMC is specific to cabin a
cargo issues. Covering those issues cannot be done only by mentioning the ca
the cabin crew in some paragraph of the NPA. HF in cabin and cargo certifi
deserve a proper RMT.

Nevertheless, cabin and cargesues are not out of the concerns from a cocl
certification point of view. It is necessary in this framework to consider the follo
criteria when mapping the entire cockpit or the modified one against the tasks ¢
crew and the intended functionsf the rotorcraft and systems:

T Installed equipment in the cabin that may physically interfere with the tasks u
the responsibility of the cockpit crew (e.g. lights in the cabin/cargo that could ¢
the cockpit lighting concept efficiency).

T Functons that are allocated to both cockpit and cabin crewmembers, espe
when a workstation located in the cabin is used by the cabin crew to operate sy
that are critical for safety (e.g. rescue hoist control stations that are usec
precision hoveng).

AH proposal is to limit the scope of this rule and AMC to the cockpit, remo\
mentions of "cabin" and "cabin crew" that AH considers as out of the scope
proposed.
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Proposal for update of the NPA:
Revise the text as follows:

(b) This AM@pplies to the crew interfaces and system behaviour for all the insti
systems and equipment used by the crew in the cockpit while operating
rotorcraft in normal, abnormal and emergency conditions.

The tasks of the crew members operating from tladio need to be considered
they may interfere with the ones under the responsibility of the cockpit ¢
considering the following criteria:

T Installed equipment in the cabin that may physically interfere with the tasks u
the responsibility of theockpit crew (e.g. lights in the cabin/cargo that could af
the cockpit lighting concept efficiency).

T Functions that are allocated to both cockpit and cabin crewmembers, espe
when a workstation located in the cabin is used by the cabin creypé¢oate systems
that are critical for safety (e.g. rescue hoist control stations that are usec
precision hovering).

response| Partially accepted

Pleaseseethe response to comment #36

comment | 41 comment by:Airbus Helicopters

AirbusHelicopters comment:
This comment is on the proposed Page 10 of the lBragraph 1.2 (d)
Comment/Rationale:

GM 21.A.91 requires all changes to be classified as either major or minor, usi
criteria of GM 21.A.91. Then the process to establishcntification basis rely ol
the GM.21.A.101. The criteria used during this process helps to determ
classification of the design change (substantial, significant, or not signifi
affected and unaffected areas, material contribution to safety, pnakcticability.
The following criteria are not mentionned: rotorcraft category, kind of operati
type of approach.

The application of the new CS 29/27.1302 should follow this process and on
process (the latest certification basis being applietydar substantial changes ¢
significant+affected+contribute to safety+practical changes).

AH proposal is to remove this part and to rely on the GM 21.A.91 and GM.21.
to address the applicability of the CS 29/27.1302.

Proposal for update of the NPA

Delete paragraph (d)

To add a § "appropriate alleviations"

To mention here the notion of "simple changes" which is used further in
document but not defined.

To state that a simple change could be either a non significant changegmiicant
+ unaffected change.

To state that for changes where the CS27/29.1302 will apply, the assessment
level of scrutiny helps to determine the proportionate effort.
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response| Accepted

comment

response

comment

This comment has been addressed by changing the way thepgationality
provisions are presented in the text. In particular:

1. it has been better clarified what is under Part 21 and what is deilit in the
NPA

2. the proportionality provisions hee been moved to another part of the AMC
clarify to which stp of the entire HEevaluation process they apply

3.the wording has been improved.

42 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is on the sentence of the proposed NPA Page 11 chapt
Definitions. Definition of Alert.

Comment/Rationale:

Reference definition AMC 25.1322 is given. Is it intentional? If yes, CRI MOC
be necessary to apply this AMC.

Proposal for update of the NPA:

Remove hte reference to AMC 25.1322.

Accepted

The eferencehas beerremoved fromthe definition.

43 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is on the sentence of the proposed NPA Page 11 chapt
Definitions. Definition of Cockpit

Comment/Rationale:

The cockpit is a cockpit, even if one can remotely find a physical separation, th
is well defined. Nevertheless AH recognize that cabin operations that may affe
cockpit have to be considered. In that perspectivehibuld be usefull to find all th
related criteria grouped in the same § (1.2 Applicability seems to be a
candidate). Hence the definition can be simplified as proposed.

Furthermore this AMC 1302 is also indicated under 2.1 paragraph to be appl
guidance for other paragraph of 28 using cockpit terminology in their text, tr
means that the applicability of the paragraphs 29.777, 29.779, 29.1321 (g), 29
HpdPmppp YSYUA2yAy3d aO0201LIAGE Ay GK!
Although it is acknowledged #t the human factors have to be taken into accol
for the design of systems when used by other crew than the pilot, extendin
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applicability of the certification specification material previously anticipated for |
controls and information equipmerfor use by the flight crew without performin
a proper regulatory impact assessment to measure the safety benefit vs. addi
costs is not acceptable.

Proposal for update of the NPA:

It is proposed to reduce the scope of the NPA to its initial indésrennounced in th
EPAS 2012023 because of the absence of a proper Regulatory Impact Asses:s
A followrup dedicated rulemaking task to properly assess the topic of HF for
than pilot crew members.

In the meantime, the definition is proposed te bevised as follows:

T Cockpit: The area of the aircraft where the cockpit crew members work
where all the controls are located.

response| Accepted
TheR S ¥ A y AcdckpXhas edn arended in line with thoposal

comment | 44 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is on the sentence of the proposed NPA Page 11 chapt
Definitions. Definition of Crew Member

Comment/Rationale:

Here examples of operations are given "In the casetofrcraft, operators in the
cabin dedicated to operating the rescue hoist or to helping the crew to contr
the aircraft in a hover are considered to be crew members". It should be
better to find all those examples grouped with the criteria providedhia §
applicability (1.2)Hence the definition can be simplified as proposed.

Proposal for update of the NPA:
The definition is proposed to be revised as follows:

T Crew member: A person involved in the operation of the rotorcraft and its
systems.

response| Partially accepted

The definition of€rew membeghas been revised in order to clarify which operat
in the cabin are within the scope of CS 27/29.1302

comment | 45 comment by:Airbus Helicopters
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Airbus Helicopters comment:

This comment is on the NPA Page 14 2.1 b)

Comment/Rationale:

EASA to confirm that the Miscellaneous GuidancetM& WI dzY | yincl@éeds
in the Book 2. AC 2Bis appropriate to conduct a Human Factor certification.

Proposal for update of the NPA:
Revise the text as follows:

Therefore, adherence to the guidance material included within AQ 28d the
associated M&0 is consired sufficient to perform an HF certification even if it is
considered sufficient to demonstrate compliance with CS 29.1302, for whicl
materialprovides additional guidance.

response| Accepted

Thereferencedparagraph has been reworded in order to clarify the relation betw
MG-20 and CS 27/29.1302.

comment | 46 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is othe sentence of the NPA Pad& 3.2.1 (¢)
Comment/Rationale:

The certification activities against 1302 can only take into account the Kkir
operations for which the rotorcraft is certified. Therefore, the list of type of appr
given as example can lyrbe those considered as per CS 29.1525 and CS 29.1¢
Introducing new kind of operations to be taken into account for certification i
AMC 1302 such as SAR and aerial work, which are not mentioned elsewhere
CS. Furthermore SAR is expligitskcluded from the EASA scope by Atrticle 2, 3 (
the Basic Regulation 2018/1139.

Please clarify what is meant by "assumptiond/hat kind of ouputs are envisagec

Proposal for update of the NPA:

Add clarification to the paragraph (c) by adding refeees to CS 29.1525 and
29.1583 (e)

Clarify what is meant by assumptions

response| Not accepted

Thegeneralintent is torenderCS 27/29.130applicableto all types of air operations
that are considered at airworthiness level by CS 27/29.1525 (day/night VFR, IF
conditions) and to all equipment thas subject to airworthiness approval either |
specific or dedicated G%e.g. 27/29.865) or through special conditions that h;
been already issued by EASA (e.g. AFCS search and rescue modes).

comment | 47 comment by:Airbus Helicopters

Airbus Helicopters comment:
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This comment is on the sentence of the NPA Pagg. 23 (a) sentence"A functio
or system that the applicant chooses to refer to as a baseline from which the n¢
is derived needs to have been certified by the applicant under CS 29.1302."
Comment/Rationale:

This point is not understandable. Previoustifeations have been made serious
and some evidences and existing compliance demonstrations have to be consi
Systems are used for a long time, for those in service events and lessons lear!
taken into account.

Systems have been certified dpimg HF related § including but not only those lis
in the table in the § 2.1. which provides an acceptable baseline.

Systems have been certified under HF CRI, which is already an effort that i
recognized, and on which applicants shoud! be ableaiuitalize.

Furthermore, first certifications with the CSxx.130d@ll not be affordable anc
impossible to complete if everything has to be considered as |

AH proposal is to establish the baseline from which the novelty is derived ce
case, takingnto account, the state of the art, in service experience, and prev
compliance demonstrations.

Proposal for update of the NPA:

Revise the text as follows:

A function or system that the applicant chooses to refer to as a baseline from
the novelty is derived needs to have been certified by the applicant unde
29.1302 or equivalent.

response| Partiallyaccepted

The eference tothe regulatory material used fahe certification of the reference
product has been removed and transferred tarpgraph5 where the complianc
methods are discussed

comment | 48 comment by:Airbus Helicopters

Airbus Helicopters comment:
This comment is on the sentence of the NPA Page 19 3.2.3 (¢)
Comment/Rationale:

To perform a preliminargssessment of not novel features is a loss of time in
process. Anyway, features that are not in the list of novelties requiring an ex
scrutiny will be assessed with a normal scrutiny (which is not "nothing has tc
done").

In addition, AH still iminds the initial CS25.1302 : "Based on the above criter
the applicant should characterise features by their novelty. More novel featu
may require extra scrutiny during certification. Less novel features must still
shown to be compliant with reqrements, but will usually follow a typical
certification process that may be less rigorous than the process described b
In that perspective, the master criteria is the novelty that have to be balance
with complexity and integration aspects.
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response

comment

response

comment

The NPAhanges the approach ; even non novel function can be candidate f
the scrutiny as soon as it is complex, highly integrated or critical. For AH this
acceptable as it is not consistent with precedence principle. It is therefore
propose to remove tis § (b) and to come back to the initial CS25.1302.

Proposal for update of the NPA:

AH proposal is to mention that a normal level of scrutiny has to be applied t
features that are not in the list of those requiring an extra scrutiny as itdeas in
the the initial CS25.1302.

Not accepted

EASA doesot concurwith the described interpretationAMC 25.130Zloes not
implythat the novelty has to be understood as a master criterilThe proposed tex
clearly describes EAQAS0sIition and expectations

49 comment by:Airbus Helicopters

Airbus Helicopters comment:

This comment is on the sentence of the NPA Page 20 3.2.8 (a)
Comment/Rationale:

Here the notion of experimental protocol is not appropriate as for sure, desp
the applicant effort, most of the evaluations cannot be controlled as requirec
the experimental approach.

Proposal for update of the NPA:
AH proposal is to remove theord "experimental”.

Not accepted

From a HFs standpoint, even if thedeletion would not jeopardse the intent,
Wxperimentaaims 0 introduce the notion of scientific approach required ai
convey the message that Bllfethods are not common sense basdeor this
reason, specialists involved in the implementation of these methods shoul
properly trained

It should be noted that in this contexxperimental protocddoes not mean ful
control of the test conditions but appropriate identification and control of thi
variables as far as practicable.

50 comment byAirbus Helicopters

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confiewvision status through the EASA intranet/internet. Page35of 193

European Union



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11

2. Individual commentand responses

Airbus Helicopters comment:
This comment isn the sentence of the NPA Page 25, 4.1 (a)
Comment/Rationale:

One cannot consider that all relevant aeronautical design standards relati
Cokpit design, HF and HMI in general are summarized here.

Proposal for update of the NPA:

add a cleamention indicating that design standards not identified here can be u

response, Not accepted

The intent of the AMC is to propose an accepted msém show compliancevith
CX7/29.1302 Should the applicant wish to adopt another meait has to be
demonstratedthat it provides an equivalent level of safety.

comment | 57 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on Page 7, paragraph 3.1 of the NPA

Comment/Rationale:

The FAA tasked thAviationRulemaking Advisory Committ¢&RAC) through it
Human Factorslarmonization Working Group teview existing regulation
andrecommend measures to address tbentribution of design and certificatioof
transport category airplane fligliteck toflightcrew error. The ARASLibmitted its
recommendations to thé&AA in a report, Human FactordHarmonization Working
Group(HFHWG) Final Report, dated June2li)4.

CS 25 certification specifications were updated in 2006 to integridfeHWC
recommendatims.FAR 25 rule was updated in 2013 at Amdil2%.The text of
1302 has not been amended since then in CS 25 and FAR 25.

Although it has been used for more than a decade, the text of 1302 verbiage
reflective of the AMC content. In particular the @igability of the paragraphs ¢
1302 is not clear in the text of the CS.

As indicated in GM Nol to 29.1302, 2(a), 1302 augments the generally app
requirements.

Furthermore in chapter 4, 4.1 (a) of the AMC, it is indicated that not all criteri
or should be met by all systems.

This leads us to propose a clarification in the text of 1302 to recognize the sel
applicability of 1302 paragraphs in addition to the existing requirements of
certification basis listed in chapter 2, paragraplt Zable This is proposed to |
achieved by rewording the header paragraph and associating a paragraph let
for easier referencing in certification plans.

Proposal for update of the NPA:
The text of CS 29.1302 and 27.1302 is proposed to be updatetiass:
CS 27/29.1302 Installed systems and equipment for use by the flight crew (Hu

factors)nstalled-systems-and-equipmentioruse-by-the-crew
(See AMC 29.1302, GM No 1 and No 2 to 29.1302)

**
* *
* *
* *
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response

comment

(a) Systems and equipment installed in the cockplt for use by the flight crew mi
assessed underhe requirements of suiparagraph (b), (c), (d) and (e) and ott
paragraphs of this G&, as applicable, following one or more human faci
evaluation methods as agreed with the Agency.

(b) Installed systems and equipment must be shawdividually and in combinatio
with other such systems and equipment, to be designed so that trained

members can safely perform their tasks associated with the intended function ¢
system or equipment.

(ac) All the controls and information necesy to accomplish these tasks must
providedand must

(1) be presented in a clear and unambiguous form, at a resolution and w
precisionappropriate to the task;

(2) be accessible and usable by the crew in a manner consistent with the urt
frequency, and duration of their tasks; and

(3) make the crew aware of the effects that their actions may have on the rotol
or systems, if thy need awareness for safe operation.

(ed) Operationally relevant behaviour of the installed equipment must be:

(1) predictable and unambiguous; and

(2) designed to enable the crew to intervene in a manner appropriate to accon
the task.

(de) To theextent practicablelinstalled equipment must enable the crew to mane
the errors resulting from the kinds of crew interactions with the equipment that
be reasonably expected in service, assuming the crew is acting in gooaifidi

excluding-Raragaph-{d)}-does-not-applytekillrelated errors associated with th

manual control of the rotorcratft.

Not accepted

Theproposedrestructuring does not seem to add clarity aksigksreference to other
paragraphs of G37/CS29 withoutclarifying how these paragraphs should be u:
in the framework of a certification process for human fastor

Additionally, paragraph 4 is only intended to provide design criteria that may
meet theCS 27/29.302 objectivesWithin this context, the sentence in paragraj
4.1(a) states that for a given design feature/control not all the design criteria st
be met. There is no direct link between this paragraph (that deals with best pra
on design criteria to satisfy human facs objectives) and the proposed modificatic
of CS 27/29.1302.

58 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on Page 13, paragraph 1.4
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Comment/Rationale:
LOI is used in the document and not listed in &dbreviations list

Proposal for update of the NPA:
Add Lol to the abbreviation list

response| Noted
WolQs already included in the abbreviatislist of AMC 27/29.1302

comment | 59 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on Page 14, paragrap 2 Table 1

Comment/Rationale:

The second column indicates in front of 29.1309 (a) that the topic is applical
intended function of required equipment. The x.1309 (a) actually only applit
equipment required by this GZ® and not to those equipment required k
operational rules.

Proposal for update of the NPA:
Clarify that the 29.1309 (a) applies to equipment requitedCS29

response| Not accepted

The gerating conditions should not be confused wttie equipment installed tc
comply with the operational requirements. C&/29.1309 is applicable to &
installed equipment.

comment | 60 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on Page 19, paragrap 3.2.4

Comment/Rationale:

¢CKS GAGES 2F GKS LI NFINF¥LK AYRAOIGS
aONHzé KPe éiSEG 2F GKS LI NI ANI LK AYyRAC
the text refers to the asessment of the classifications proposed by the applicar
The activities and deliverables foreseen in the above references can only be
place as part of the certification activities foreseen in At 21.A.20, 21.A.97 ar
21.A.115.

Thea Sy 1Sy O0OS GLNNBaLISOGAGS 2F GKS | 62
O2YLX AlFyOS RSY2yailiNIGA2Yy 2F GKS adzm
therefore not correct, as EASA can onlyibgolved after the application to the T
or chang to TC has been sent. There is therefore no such steps precedir
subsequent steps of the human factor process that relates to the demonstrati
compliance that are foreseen by P&1.

Instead, it is proposed that EASA agrees on human factakiaion methods
proposed by the applicant so that EASA human factors and Flight panels expe
comfortable with the approach used by the DOA holder to adequately accou

**
* *
* *
* *

* oy
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response

comment

response

the human factors in the design of products. The confidence in the procesishys
the DOA holder may be gained through audits on the processes, as necessary

Proposal for update of the NPA:

Delete paragraph 3.2.4 and all other references to a EASA involvement prior
application to TC/change to TC in chapter 3 of the AM@adallel it is also propsoe
to modify .1302 text to clarify that the acceptance by EASA of the methods us
the applicant is a requirement. Refer to the related comment on Page 6 of the

Not accepted

This proposal is not acceptable frahe EASA standpoint. EAG&arly involvement
after the application is a key notion in bo#xistingand new regulatory materia
In no caseeanEASA request any certificatioelated activity before the applicatio
is submitted. Furthermore, there is no clear link between the body of the comr
and the referenced text.

61 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on Page 20, paragraph 3.2.6 of the NPA

Comment/Rationale:

Guidance on the selection of means of compliance and related codes is redt
with Part 21 AMC 21.A.15(b) and Appendix A to AMC 21.A.15(b)

Since CS 25.1302 and its AMC were published;2RaftMC & GM have evolved
that the guidanceproposed in this paragraph is no longer necessary.

Furthermore, the original sentence of AMC 25.1
a Lgéneral, it is expectedthat the level of scrutiny or rigour represented by
the means of compliance should increase with higher lev@iiovelty, complexity
FYR AYydSaNIiGAz2zy 2F GKS RSarAdayoé KI
Means of compliance and level of scrutiny is unclear in the proposed paragrap
This concern is also subject of another Airbus Helicopters comoreparagraph
3.2.3(c)

Proposal for update of the NPA:
Remove the information duplicated with Part 21.

Partially accepted

1. It is appreciated that there is a partial overlap betwetne guidance onthe
selection of the means of compliancentained in this AMC and the contents
AMC21.A.15(b) however, it must be noted that paragraph 5 focasen HIS
demonstration of compliance. Additional information and a standardised appr
are, therefore, provided by paragraph S.his paragraph has also been reworded
simplified to reduce the overlapping.

2. EASA considetsat the changes madéo 3.2.6 clarify the relationship betwee
novelty, complexity, integrationand level of scrutiny, as well #ze level of scrutiny
andthe expected amount of effort.

3. WriticalityChas beerremoved from the text.
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comment | 62 comment by:Airbus Helicopters

Airbus Helicopters comment:

Comment on Page 27, paragraph 4.2(d)(2)(v)
Comment/Rationale:

ThelLJr N} 3N} LK FANRG &aSydiSyOS AyRAOL
a!' t GSNYylraAgSteed ¢KAA ONBIFGSa I f2:

Proposal for update of the NPA:
58t SGS aAy |ttt OFrasSaé¢ Ay (GKS FANAD
response Accepted

Thecommented @mragraphhas beerdeleted.

comment | 63 comment by:Airbus Helicopters

Airbus Helicopters comment:

Comment on Page 27, paragraph 4.2(d)(3)

Comment/Rationale:

The referenced paragraph in the title CS 29.1302 (a)does not seem doriext.
1302 (b)(3) is more related to the subject of the paragraph

Proposal for update of the NPA:

Correct the reference in the title to indicate the paragraph to 1302 (b)(3)

response| Accepted

The commented referenceas been amended

comment | 64 comment by:Airbus Helicopters

Airbus Helicopters comment:

Comment on Page 28, paragraph 4.2(f)

Comment/Rationale:

The first sentence is incorrect as CS 29.777(b) content differs from CS 25.777
therefore should be removed

Proposal for update of the NPA:

Delete the first sentence of the paragraph 4.2 (f)(2)

response| Partially accepted

CS 29.777(b) states that the direction of movement of a cockpit control coagply
with CS 29.779.

The sentence has been corrected.

comment | 65 comment by-Airbus Helicopters

**
* *
* *
* *
* oy
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response

comment

response

comment

response

comment

Airbus Helicopters comment:

Comment on Page 28, paragraph 4.2(f)

Comment/Rationale:

The second sentence is redundant with AC 29.779 and should be deleted
Proposal for update of the NPA:

Delete the second sentence of the paragraph 4.2 (f)(2)

Accepted

The commented sentendeas beerdeleted.

66 comment by:Airbus Helicopters

Airbus Helicopters comment:

Comment on Page 35, paragraph 4.4 (b)(1)

Comment/Rationale:

The reference in the paragraph to CS 29.1523 should be complemented \
reference to 29.771 (a) that deals with fatigue

Proposal for update of the NPA:

Add reference to 29.771(a)

Accepted

The poposedreferencehas been aded.

67 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on Page 10, paragraph 1.2(b) of the NPA

Comment/Rationale:

The wording of proposed paragraph (b) may be ambiguous regardign the applic
to Nonrintalled Equipment (NIE). Indeed the sentence "and equipment used b
crew in the cockpit ...while operating" may be interpretated in a marthat NIE
(e.g. EFB) are also affected. This is not the scope envisageédUnof the C!
HpPMONHIGKSNE AlG A& aLISOAFASR GKIF G
design corsiderations within the scope of &5 for type certificate anc

VVVVVV

supplemental® LIS OSNI A FA2@ QiS¢0 { ¢/ 0 & LINR
Proposal for update of the NPA:
Clarify that the .1302 does not apply to Nbrstalled Equipment.

Not accepted

EASA considers thate sentencedll the installed systems and equipment used
the crew(ls clear as it clearly staté#stalledsystems and equipmefX

68 comment by:Airbus Helicopters

Airbus Helicopters comment:
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response

comment

response

comment

response

Comment on Page 16, paragraph 3.2.2 chapter (c)

Comment/Rationale:

The level of information provided to EASAthé development stage should &
proportionate to the availability of such information, taking into account
industrial constraints. For example, the detailed information provided by a fun
may not be available.

Proposal for update of the NPA:

Indicate that the steps of the process described in the chapter 3.1. and 3.2 he
be fulfilled with the level of information & system behaviour, intended function
interactions that is known and available at the time the step is accomplished,
iterative way along the product development.

Not accepted

EASA considers it is obvious that only the available information coylcbbaedto
EASA.

69 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on Page 2faragraph 3.2.6 paragraph (a)

Comment/Rationale:
The criteria of criticality has been kept (by error) in the text.

Proposal for update of the NPA:
Delete “criticality"

Accepted

The commentedeferencehas beerdeleted

70 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on Page 21, paragraph 3.3.1 paragraph (b)

Comment/Rationale:

LG akK2dzZ R 0SS Of FNAFASR AT (KS 62NR
- Familiarization and demonstration

- Evaluation

Does it mean that deast two HF evaluations per systems are normally expecte
the HF certification strategy?

Proposal for update of the NPA:

Define what "test "corresponds to.

Noted

WesQis understood as Hevaluation. Familiasation is obviously not a ISk
evaluation.
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comment

response

comment

response

Thel R @ $éhbrally@illows demonstration based oonly one test.

73 comment by:Garmin International

CS 29.1302, AMC 29.1302:

The proposed regulation and guidance material do not contain information a
the qualifications of the individuals or organizations who will be authorized to n
findings of compliance to this regulation.

Provide information about the minimum qualifications necessary for a memb
EASA staff or other to make a findingcompliance to the proposed rule.

Not accepted

The cefinition of \ualificatiora f@r compliance verification enginegfCVIE) working
within design organisations or for Hi-experts workingat EASA, orat other
authorities, is outside thescope of this AMC.

74 comment by:Garmin International

CS 29.1302, AMC 29.1302:

The proposed rules, AMCs, and GMs pass/fail criteria are highly subjeTtiee
similarly subjective CS 25.1302 and AMC have caused significant proble
validation projects since EASA promulgated the rule prior to o
authorities. Further, the problems of determining what is an acceptable desic
meet 25.1302 continues to occur even after the FAA published a harmonize
and AC because the differeBASA / FAA flight test/human factors teams arrivi
different conclusions when reviewing the same installation due to the lack of
pass/fail criteria.

The lack of clear pass/fail criteria will especially cause issues for applicants w
accesgo qualified individuals authorized to make findings of compliance (see re
comment about what constitutes a qualified individual).

Add clear pass/fail criteria..

Not accepted

C25.1302 (and its associated AMC) is performavaged therefore, by its nature
is not prescriptive. Providing pagail criteria wouldrenderthe rule prescriptiveand
thisis opposite tahe EASA strategy.

Furthermore, there is an ongoing initiativ® I f f eBtiRcatioh/Authorities for
Transport AirplanesQ CATA)nvolving EASA, the FAA, ANAC and the TCCA wi
aimto harmonke the interpretation and practiceas regard€S25.1302.

comment | 75 comment by:Garmin International

Section AMC 29.1302 Paragraph 3.2.1(c) Page 16:
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¢CKS LIKNI}aS da¢KSNBEF2NBX gKAES YI LAY
2ySXéE A& dzy Oft SINWP 2KIFd Aa aidKS Y21
SldzA LIYSy (i¢ 2NJ adKS Y2RAFASR | 4L 06z
Accepted

The commentedentencehas beerreworded

76 comment by:Garmin International

AMC 29.1302 Paragraph 3.2.3 (b) Page 19:

Include a description of what level of integration, complexity, novelty, or severit
meet the criteria for including in theandidate list of items to be scrutinized. T
OdzNNBy G ¢2NRAYy3I R2SayQid YIS GKAa (
Not accepted

EASAas reworded this part to make it clear that all the design items consider
the certification process are to be included in the items to be scrutinised. D
items classified as novel, complex or highly integrajedlify for a higher level o
scrutiny.

77 comment by:Garmin International

la/ wHpPmMonH ! LIISYRAE m 4aC!'! hNRSNA
References Policy Memo ANDAO3 and Notice 8110.9¢

Notice 8110.98 was cancelled in 2003 and can only be found through a his
aSI NOK 2 httpiirél.faa.gov/ website. It would be better to reference A
00-74, Avionics Human Factors Considerations for Design and Evaluation, whi
publishedby the FAA in part to fill the gap left by the expiratiorNaitice 8110.98.

The reference to "Policy Memo ANBGL03" cannot be found on the FA/
http:/rgl.faa.gov/ig S6 AA 0S® | 26 SHSNE Al OlFly o685
ANM10G01-no! ¢ 04&SS

http://rgl.faa.gov/Requlatory and Guidance Library/rgPolicy.nsf/0/4AB68CF2D
D36586256D6400548CF5?0penDocument

{dz33Sald | R2dzad Ay ANMLEOS1-nNB £ SNBHWYKGA D K 24
with the reference used in AC 9@ section 4.3.

Accepted

The commentedeferencehas been amendedccordingly.

84 comment by LBA
LBA Comment:
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¢KS bt! dzaSa (KS SELINB&AA2YE adAYLIX
unless these expressions are not defined neithehabasic regulations (216/20C
and 2018/1139) nor in Part 21 (see Chapter 2.3.1, Page 5 AND AMC 29.1302,

3.3.1 (c), Page 21 AND AMC 27.1302, Chapter 3.3.1 (c), Page 83) or in the af
AMC/GM 29/27.1302. The basic regulation and Part 21Ks®t S E LINB & &

motor-LJ)2 s SNBER | ANONI Fii¢ H6KAOK asSSvya G2
be revised/updated on the basis of the new basic regulation. Furthermore
SELINB&aaAz2y aaAYLX S OKIy3asS (2 rdEaddanbdl
changes. Therefore, it is not clear what is a simple rotorcraft nor a simple chai
rotorcratft.

response| Accepted

The references tégimple changer Wimple rotorcraft desigéhave been replace!
by more appropriate wording.

comment | 89 comment by:General Aviation Manufacturers Associatit

GeneralCS 29.1302, AMC 29.1302 and CS 27.1302, AMC 27.1302

It would be helpful if the proposal provided material to support thnimum
requirements and qualifications required by an organization or individual autho
to find compliance with the proposed regulation.

GAMA requests the provision of supporting material to enable the determinatic
a qualified individual or orgaration able to make a finding of compliance aga
the proposed regulation.

response| Not accepted

Please sethe response to comment #73

comment | 90 comment by:General Aviation Manufacturers Associati

GeneralCS 29.1302, AMC 29.1302 and2€3302, AMC 27.1302

This section is an area that requires further Authority coordination
harmonization with FAA, as Industry experience indicates different approache
determination of levels of acceptance of .1302 requirements, especially dilight
test and human factors team evaluations of an installation.

Ly 2NRSNJ (2 NBRdAzOS GKS WwWadzaSOGA@Sy
means of compliance of an equipment installation, GAMA recommends

harmonized pass / fail criteriss developed to improve consistency of regulat
interpretation.

response| Not accepted

Please sethe response to comment #74

comment | 91 comment by:General Aviation Manufacturers Associati

**
* *
* *
* *
* oy
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response

comment

response

comment

response

comment

GenerallAMC 29.1302, AMC 27.1302

The approactoutlined in the AMC for 2x.1302 is of concern as it limits the us
AML STC for pa@7 rotorcraft; e.g. equipment is produced under an (E)TSO t
installed and certified on multiple platforms. It is recognized that additional hu
factor reviews arerequired to ensure airframe compatibility and pilot use
installation approval. However, the lack of guidance material on the use of prev
approved equipment places the use of AML STC in doubt.

GAMA recommends the development of guidance matettiat recognizes the
rotorcraft safety continuum and identifies the effective use of previously appre
equipment to enable the use of the AML STC mechanism for2Farbtorcraft
installations. Specific detail is required on the additional human factdewes or re
evaluations required to be performed during the ground and flight testing
installations following the initial STC. Again, this is an area that reg
harmonization with FAA and TCCA to reduce unnecessary validation activity.

Not accepted

The (E)TSO approval does not imply that the article can be installed in any &
without demonstrating compliance with the certification basis of that aircraft.
matter of fact, the introduction of 2/29.1302 does not changéis approach.

93 comment by:General Aviation Manufacturers Associatit

AMC 29.1302 Paragraph 3.2.3 (b)
Page 19

This section lacks the necessary detail to understand under what level of com|
and when an assessment is required. GAMBommends additional criteria
developed to clarify when and the level of scrutiny required.

Not accepted

Please sethe response to comment #76.

98 comment by:General Aviation Manufacturers Associati

Section 1.3,
Page 11

Typo:/ KI y3S {120 SKKG IKNI WKAIK f SPSEt Qb
Accepted

The text has beeramended accordingly

100 comment by:General Aviation Manufacturers Associati

Section 1.3,
Page 11
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Typo:Ambiguity in the definition fok/ I { | O/itNidstBedéfiition, change th

G2NR WdzaSQ (G2 WYAadzasSQ (G2 0SS O2yaars
response| Not accepted

Catachresis indeed refeto the unplanned use othe equipment,contraryto the
prescribed use. It jhowever, not the wrong use of the equipment.

comment | 104 comment by AIRBUS

Page 7 - 83.1 Draft certification specifications- CS 29.1302 (c
Page 69 CS 27.1302 (d)

Compared to the CS 25.1302 (d), tfedlowing part of the sentence has bet
NEY2OSRY dac¢2 GKS SEGSYd LINY OGAOLo6t &

This should be consistent with the sentence provided in the GM No 1 to 29.13
0 00 0 impasingde@rémerits without considering their economic feasibili
the conmmensurate safety benefits should be avoide
OEGNI Ol 2F ¢K&S/ Awpidyainm@Fa NSIj dzA NA y 3 &
SEGSyYyG LN OGAOlrofSée A& G2 | RRNB&aa
YSIyd (2 | @@&®R AYLRaAy3ax

Airbus suggststoreA y A G 0S8 ac¢2 GKS SEGSYyd LIND
and CS 27.1302(d).

response| Not accepted

Please sethe responses to comments #2thd #57.

comment | 105 comment by:General Aviation Manufacturers Associati

Section 1.3,
Page 11

' YOATdAGE AY
i

i KS LRIS TAAEY AddyACREyS I FND NG KW (i
F O0S3aQd t 0K

u
SrasS OfFNATeR S RSTFAYAL
response| Accepted

An excessive number and/or variety of symbols, colours, or other information
may restrict access to relevant information, increase interpretation time and
probability of interpretation error.

comment | 107 comment by:European Cockpissociation

4.6 Integration
(d) cockpit environment
page 45

Original text:
(2) The cockpit environment includes the layout, or the physical arrangement ¢
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response

comment

response

comment

controls and information displays. Layouts should take into account the
requirements interms of: (i) access and reach (to the controls); (ii) visibility
readability of the displays and labels; and (iii) the tasknted location and groupin
of humargmachine interaction elements. An example of poor physical integre
would be a requied piece of information that is obscured by a control in its nor
operating position.

Comment:
Clear visibility of information has to granted during all helicopter operations.

Suggested:

Add behind the last sentence:

Display design should grant theadability / visibility of the information, even if th
sun is directly shining onto the instruments/ displays even if they are protected
a blend.

Reasoning:

Our helicopter pilots experience demonstrates that often helicopter windshield
window design allow the sun to shine into the cockpit from multiple angles ar
multiple ways. Therefore usual display shields do not work under all circumsta

Partially accepted.

Agreed in principle nevertheless, according to FAA AC 29.1321 8329
(Amendment 221) ARRANGEMENT AND VISIBILITY that is referiedCS29
Book 2, the flight test evaluation should also determine that the flags or malfunc
indicators of the instruments should be readily visible in all combinations of lig
for approvedtypesof operations.

This is also applicable ghass cockpitDO 315112).

108 comment by:General Aviation Manufacturers Associati

Section 3.2.8(a),
Page 22

Due to the context of this section, the second usage of the W@ NB 6 Q
singular.

We suggest K y3aS WSELISOGSR ONBgs 0SKI FA
0 S K| @ AltandyNaB l§2deficial to review all uses of the word crew.

Accepted

The text has beeramended accordingly

110 comment by:General Aviation Manufacturers Associatit

Section 3.3.2(a),
Page 22
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toWaA OSREARAYSNAEAQOD

response| Accepted

The text has beeramended accordingly

comment | 113 comment by:General Aviation Manufacturers Associati
Section 3.3.2(e),
Page 22
Typooh RR | yR O2y FTdzaAy3a dzaS 27T ( WEsuggéshi
is changed totW ONB 6 YSYO0SNJ RSLISYRSyOe Qo

response Not accepted

Unterindividual variabilitgls considered sexplanatory. This term is widely used
Human Factors literature. The meaning is different fldraw member dependeny

comment | 115 comment by AIRBUS

Page 10 - 81.2 Applicability - (b)
Page 71 81.2 Applicability (b)

Compared to the AMC 25.1302, the following paragraph has been removed:

LG FLIX ASAE (2 (GK2aS | SNPLX |-yéA|-yfe
of CS25 for type certificate and supplemental type certificate (STCZ@dO (i & d

However, this paragraph clearly specifies the scope, that is no more the case
NPA.

Airbus suggests to imstate the removed paragraph in AMC 29.1302 and #
27.1302.

response| Not accepted
Covered by paragraph 1.2(d)

comment | 116 comment by:General Aviation Manufacturers Associati

Section 4.1(a),
Page 25

TypoQH pPMOoNHQ aK2dzZ R 6S W/ { HpdPMONHQ

response Accepted

The text has beeramended accordingly
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comment | 117 comment by:General Aviation Manufacturessssociation

Section 4.1(a),
Page 25

Typo:{ SYyiSy0S WwWb2id Fff GKS ONRGSNRILIis
confusing.{ K2dzf R GKS 62NR WONRUGSNRIQ 68§

response| Not accepted

WriteriaChere is correct because it refers to the specific criteri8edtiord.

comment | 119 comment by:General Aviation Manufacturers Associati

Section 4.3(b),
Pages 30 to 31

Typo:There appears to be missing content or enumeration afteX LINGS & Sy
AYF2NXYIGA2YXQ

response| Noted

The paragraph has been reworded to address other comments. It is structur
follows:

Title, introductory sentence (optional), bullet list of criteria

comment | 124 comment by European Cockpissociation

2) Relation between CS 29.1302 and other requirements, and assumptions:

CS29 Book 1 requirements
CSs 29.771(a) unreasonable concentration or fatic
(Text of 29.771: CS 29.771 Pilot compartment For each pilot compartment: (i
compartment and its equipment must allow each pilot to perform his duties with
unreasonable concentration or fatigue; (b) If there is provision for a second pilo
rotorcraft must be controllable with equal safety from either pilot position. Fli
and poweplant controls must be designed to prevent confusion or inadver
operation when the rotorcraft is piloted from either position; (c) The vibration
noise characteristics of cockpit appurtenances may not interfere with safe oper:
(d) Inflight lealage of rain or snow that could distract the crew or harm the struc
must be prevented.

Comment:

Fatigue is an important coefficient in human factors. Especially helicopters
many factors which can lead to fatigue, like: vibrations, noise, codqating,
temperature etc. Experience shows that these factors have to be addressec
prescribed more precisely. In particular:

Temperatures:

Suggested:
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For commercial operations it has to be technically assured, that under nc
operating conditions it is possible to keep the cockpit temperature above 18°(
below 30°C
If this can not be technically assured, operational limits have to a
Payed beaks and exposure limits have to be compulsory, when the co
temperature of 30°C is exceededn relation to scientifical knowledge and worki
legislation.

A cockpitair-thermometer has to be installed to assure the appropriate action
commercialbperation.

Reasoning:

Due to the construction of helicopter cockpits (multiple glass panes), helicopte
usually very vulnerable to the high temperature by sun. Cockpit temperatur
flight of more than 50°C are not an exceptional case in manydpddc types.
Already temperatures of more than 27°C lead to working restrictions for no
employeesSince piloting an aircraft esp. a helicopter is a very demanding task
cockpit temperatures have to be kept at and below a certain lev&herefore
environmental conditions (cockpit temperature from 18° to 30°C must be pos
under any circumstances for commercial operations).

Vibration:;

Suggested:

Manufacturers have to prove that the required vibration levels can be kept und
operational cicumstances and when the helicopter is at the track and bal:
limitations ¢ otherwise limitations have to be adjusted and / or a vibrat
measurement with a warning function has to be implement
Helicopter seat design should consider vibration absorpti

Reasoning:

Vibration levels / Vibration absorbing seats

Maximum vibration levels as prescribed Directive 2002/44/EC vibration are not
appropriate for helicopter vibration levels, as these limits refer to prevent for medical injurie
health That high levels of vibration lead to premature fatigue is scientifically proved. In
demanding workplace like a helicopter, there have to be much lower limits, than referre
directive 2002/44EQn addition, it is fact, that the vibration ¥els in most of the
helicopters are acceptable if the helicopter is in normal flight and in optimum f
and balance. In reality it is also fact, that vibration levels in most of the helici
types increase over proportional, if the helicopters reack thack and balanc
limitations.

Therefore ECA demands, that the manufacturers have to prove, that the requ
vibration levels can be kept und all operational circumstances and when

helicopter is at the track and balance limitatiorgotherwise limitations have to be
adjusted and / or a vibration measurement with a warning function has to

implemented.

Helicopter seat design should consider vibration absorption anyway.

Ergonomic seat design:

Suggestion:
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Height and backrest adjustment of tleeew seats have to be compulsory and
follow the flight crew height requirements (1.58 to 1.95m).

Reasoning:

Forced posture due to typical helicopter control arrangement plus vibrations, le
premature fatigue and back paieat arrangement of manyelicopter types do
not reflect to this fact.

Not accepted

Temperature:air-conditionng systens do existin C&29 helicopter nevertheless
most of the time air-conditioning systerm are optional due the additiona
installationcosts. When optionadir-conditioning systems arf@ted to the rotocraft,
a cockpit air thermometer is normally installed in ordereégulatethe temperature.

The emark is outside the scope of $iF

Vibration:4h reality it is also fact, that vibration lels in most of the helicopter type
increase over proportional, if the helicopters reach the track and balance limit&d
As written here by the ECiseems to be a problem of maintenance or airworthin
but not a HE problem. Vibrationis covered by G89. The vibration and nois
characteristics of cockpit appurtenances may not interfere i safe operation
of the rotorcraft

125 comment by European Cockpit Associatic

3.3 Certification strategy:

In the certification process, active, nefactory/manufacturer pilots should b
admitted to test helicopters, allowing for testing with crews with different leve
experience (junior, migéxperience and highly experienced).

Noted

AMC 27/29.1302 already contains considerations regarding the level of expe
of the pilots involved in the testing phase. Accordingpéwagraph3.3.2 the criteria
used to select the crews involved in the HFs assessments with certification
shoud be adequate to the scope of the tests to be conducted and the sele
process of the crew members should be recorded. The applicant should ensui
the test participants are representative of tlemd users.

126 comment by AIRBUS

Page 10 § 1.2 Applicability (d)
Page 71 § 1.2 Applicability (d)

The certification basis is defined according to the Part 21 Supbart D

Pleaseemove the paragraph (d).

Partially accepted
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The aim of paragraph (d) was to provide proportionate alleviation for
demonstration of compliance and not to affect the determination of the certifica
basis that, as properly mentioned in the comment, is defined accotdifgrt 21.

To avoid suclmisinterpretation, paragraph(d) has been completely reworded.

comment | 127 comment by AIRBUS

Page 16 8 3 Figure 1
Page 78 8 3 Figure 1
Page 178 3.2.2 (c)

Page 798 3.2.2 (c)

Page 18 § 3.2.2 (d) (3)&(4)
Page 79 § 3.2.2 (d) (3)&(4)

The needed information (cockpit controls information & system behavior) nece
to perform the required analysis (to establish the degree of novelty, complexity
integration) are not always available at the beginning of the development and b
to write the certification plan.
The level of information provided to EASA at the development stage to deter
the level of scrutiny should be proportionate to the availability of such informa
taking into account the industrial constraints. For examile,detailed information
provided by a function may not be available.

Please clarify the level of information to be provided to EASA.

response| Noted

EASA considers it is obvious that only the available information could be delive

EASA.
comment | 128 comment by AIRBUS
Page 17 - 83.2.2 (c)(1]

Page 79 §3.2.2 (c)(1)

G600 'y FLILX AOFYyld akKkz2dz R QS ONRO6S
om0 SIOK AGSY 2F GKS 0201LIAG Sl dzA

It is not necessary to describe all items of the cockpit equipment when they ar
affected by the modification.

Pld a$s OEYLJtSYSyG i K SYyiSyOS 4A0GK ¢
A2

S a
08 UKS Y2RATFTAOLI yeo
response Accepted

The commentedparagraphhas been reworded

comment | 129 comment by AIRBUS
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Page 17 - § 3.2.2 (d)
Page 79 § 3.2.2 (d)

JAY LI NF}INILK od
agaisdSvya yR TSt

The precedence principle has to be kept and previously approved sysheich
features should not require any detail.

| ANDdza &daaA3Saida (2 NBLIXIFOS a4t Saa RS
response| Not accepted

EASA considers thtite precedence principle is not systematically applied duiaéo
integration criteria.

comment | 130 comment by AIRBUS

Page 19 - § 3.2.3 (@)(3)(v
Page 80 § 3.2.3 (a)(3)(Vv)

d! FdzyOlAzy 2NJ a2aidSy GKI (baSekn® frdmlwhidft
the novelty is derived needs to have been certified by the applicant unde
HPKHT ®PMO NHDPE

It is not acceptable that the baseline from which the novelty is derived needs to
been certified under G29/27.1302. EASA considers theaten already certifiec
function or system on previous programs must be certified against the
29/27.1302 without taking credit of previous compliance demonstrations (inclu
CRI HF).

Airbus suggests to remove the sentence.

response Not accepted

Paragraph 3.2.3. has been fully review#te reference tothe regulatory material
used forthe certification of the reference product has been removed and transfe
to the paragraphdescribingthe means of compliance (ref to AMC 27/29.130:
Section5).

comment | 131 comment by AIRBUS

Page 19 § 3.2.3 (b)
Page 8% § 3.2.3 (b)

It is not acceptable that only one of the above criteria is sufficient to include the
in the list of candidate items to be scrutinised. It means thaffifrection is comple»
but not novel (i.e. already certified on previous programs), it must be part o
candidate items. This does not take into account the precedence.

Airbus suggests to remove the paragraph 3.2.3 (b).

**
* *
* *
* *

* oy
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response| Not accepted

Pleaseseethe response to comment #76

comment | 132 comment by AIRBUS
Page 19 - 8§ 3.25 (c)(d]
Page 81 - § 3.25 (c)(d]
Page 20 - § 3.2.6 (b)
Page 82 - 8§ 3.2.6 (b)

Page 64 - GM No 2 to 29.1302 Example of Compliance me
Page 126 GM No 2 ta27.1302 Example of Compliance matrix

9FNITeé& Ay (KS RSaAdy LINROSaasz (KS 1C
and know how that must be kept internally. The HF objectives which are provic
EASA are the ones covered during the assessroamipaign for which EASA
invited.

Furthermore, itis important that EASA keeps its own independent view on the ©
in addition to its own added value.

Please clarify that the HF objectives given in the HF test program are the
applicable to theassessment campaign for which the EASA is involved.

response, Not accepted

The compliance matrix provides EASA with a global picture of the scope plan
be evaluated by the applicant. Based on this pict&#®&SA will select the evaluatio
that will be witnessed/tested with EASA. Therefaeomprehensiveisibility of the
applicanf2 @ompliance demonstration strategy is requiregd EASA.

comment | 134 comment by AIRBUS

Page 20 - 83.2.6 (@)
Page 81 83.2.6 (a)

The level of criticality should be removed to be consistent with § 3.2.3 (a)

| ANDdza adza3Sada G2 NBY2OS AONRGAOIN ¢
response| Accepted

The &vel of criticalityhas beerdeleted

comment | 135 comment by AIRBUS
Page 20 - § 3.2.8 @
Page 82 § 3.2.8 (a)

It is not always practicable to provide the expected crew behaviours as the exg
behaviour may not be unique and several can be acceptable.

**
* *
* *
* *
* oy

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confiewision status through the EASA intranet/internet. Page55 of 193

An agency of the

European Union



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11

2. Individual commentand responses

| ANDdza adzZa3sada (42 NBY2US aiGKS SEL
response| Not accepted

EASA understamdthat crew behaviour mightot be unique and bring some
variability, neverthelessthe different behaviourdoreseenshould be presented il
the test programme.

comment | 136 comment by AIRBUS
Page 20 § 3.2.8 (b)(2)

This bullet could be understood as data gathered must be sorted by HF obje

The data can be organized in another way which may be more relevant than

objective.

| ANDdza adza33Sada G2 NBY2@S aNBftIl GSR
response| Accepted

The commented sentence has been reworded to improve clarity.

comment | 137 comment by AIRBUS
Page 21 - 8§ 3.3.1 (b)
Page 83 § 3.3.1 (b)
a!'y 1 ca OSNIATAOL ﬁAAzy éijNJ- GS3e OAI- éA:
thedesign- 8 adzyLJiAz2zya | NS @FfARX Aa 3ISyS
L aK2dz R oS Of  NA ¥FASR g KI G
- Familiarization and demonstratior
- Assessments?

Does it mean that at least two HF assessments per systems are system

necessary for théiF certification strategy?

tftSrasS OfFNAFe (GKS g2NR adSaideo
response| Partially accepted

Wn HFs certification strategy based only on one test assessment, aim
demonstrating that the design assumptions are valid, is generallgcmptableQ

The use of thes 2 NR deyferhlly Wot acceptabf@aims b allow for some flexibility,
meaning that one assessment strategy might be acceptable on sbyaszse basis

comment | 138 comment by AIRBUS

Page 21 - § 3.3.1 (c)
Page 838 3.3.1 (c)

**
* *
* *
* *
* oy
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G{AYyOS GKS 0S8S3IAYYyAYy3d 2F (GKS OSNIATA
development process through familiarisation sessions, regular witnessing of th
at the systerdevel and rotorcrafievel assessments, and reviews of test plans
0Sad NBLER2NIa F2N I aasSaavySyda GKIFG ¢

It is not the mission of EASA to monitor the development process. It is nc
purpose of the familiarization sessions to monithe development process. Tk
familiarization sessions allow EASA to get familiar with the function(s) and tc
comments on the design in regards to the regulations. The EASA Level of Invc
is determined through familiarization session and nithessing of HF assessmen
The witnessing of the HF assessments is part of the compliance demonstratiol

Airbus suggests to replace the sentence w
G{AyO0S GKS o0S3IAyyAy3d 2F G(GKS OSNIATF’
the HF design process and to get familiar with the new design through familiaris

response| Partially accepted

The review of the paragraph allowed to identgdome issues with the original te>
the paragraph has len modified to clarifithe intention of EASA

However, EASA considers thiie development and certification processes ¢
inextricably intertwined as methods used all along the design process ar
guaranty of the validity of the statement regardingetdesign compliancd-or this
reason EASA scrutiaés the HFES processes and methods used by the applicants
top of the proposed design itself. Therefore, EASA considers that monitorin
design process is a key part ofride.

comment | 139 comment by AIRBUS
Page 22 - § 3.3.2 (d)
Page 84 § 3.3.2 (d)

GThe criteria to select the crews in the HFs assessments should be presented
for acceptance® €

The definition and presentation of criteria to select the crews could be done
case by case basis depending on the changes (for aircraft level assessments)

G2 NBLIX I OS (K
G FANDONF Fa f

' A ND dza

3 A8y
| C& 4548

dz3
a oSt &

Q¢ Qx

S
S

Uy
< e

33
ay
response Not accepted

EASA confirsthe aim of making this guidance applicable to any kind of assessn
knowing that this AMC is applicable to any applicant.

Some arrangement regarding pdesk assessments may be considered on a-c
by-case basis whethe procedures used by the applicant are weaibwn by EASA.
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comment | 140 comment by AIRBUS

Page 23 - 8§ 3.3.2 () (2)
Page 85 8§ 3.3.2 (j)(2)

GThe primary means of collecting data should be direct observation (incl
GARS230 d¢

Thecurrent C&5.1302 does not require the use of videos. The primary meal
collecting data is a direct human observation, and it is not mandatory to use \
It must be clarified if EASA consider the use of videos as mandatory durir
assessments.

tftSrasS NBY2@S a6AyOf dzZRAYy3d @ARS240¢
mandatory.

response| Accepted

EASA agresmwith the spirit ofthiscomment and the neetb clarify the use of videc
The paragraph has been modifiemprovide further clarity

comment | 147 comment by FAA

Proposed
Resolution

Page Paragraph Referencec

Number Number  Text Comment/Rationale or Question

Extraneous wordNot

necessary.n the part 25 world
have TC applicants tried to say
1302 applies to this installed but
not that installed equipment?
Additionally, "all" may confuse th Delete "all
issue if 1302 via 21.101 is invoke .
for a particular STC

modification. Does that meaithe
entire cockpit ("all") is now subje
to 1302 even though the STC on
affects a portion?

7 31() “al

response| Accepted

The text has beeramended accordingly

comment | 148 comment by FAA
Page Paragrap .
Referenced Comment/Rationale or  Proposed
Numbe h . .
Text Question Resolution
r Number
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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10 1.2(b) "abnormal"

" ..and IFR
operations, .

10 1.2(d)(1)

However, if
the specific
characteristic
s or the types
of operations
for whichthe
rotorcraft is

What is the difference
between an abnormal
condition and emergency
condition? The level of th
1322 alert that is
generated? (Cautions are
"abnormal" and Warnings
are
"emergency"?)"Abnormal
"is more in the Part 25
transport airplane
lexicon. Additionally, the
authorities do not approvt
"abnormal” procedures
according to 27/29.1585

Delete " . .
This should include all Pe .approved for CAT
29 rotorcraft regardless o B and IFR

Delete "abnormal".
Keep consistent
with the rules
(27/29.1585)

IFR/VFR operations, or CAT
AL
This is not Delete (2) IF the
clear. Rotorcraft are
. suggested
multirole

resolution above is

aircraft. Additionally, one adopted. Otherwis

could say that flying VFR

10 1.2(d)(2) Fjes.|gn.ed more hazardous than IFR © clarify W,hat S
justify it, the o ... Mmeant by "specific
) due to its "seeaand avoid )
applicant ma . characteristics or
ropose to requirements. As a resultt o of
prop HF and PMI could be moi yp .
EASA the ust .. operations".
critical.
of
appropriate
alleviations.
IF 21.101s not applicable
and the applicant is not
required to step up to the
latest amendment, then
Entire the guidance in this
10 1.2(d)(3) araaranh paragraph is not required Delete (3).
paragrap If the intent is to levy 130:
on all projects, this shoulc
be explained and justified
in a document other than
the AMC.
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respons( Partially accepted

1.2(b) and other paragraphs of the AMBe FAA comment is thadbnormaflls not a
commonly usederm in C&7/CS29. Wlalfunctionhas been introduced, wher
applicable (to be noted that there are cases in the text where the iodormafls
appropriate andtherefore, has been kept).

1.2(d)(2), 1.2(d)(2) and 1.2(d)(3)ncethe paragraph describing the proportionali
has been cmpletely restructured and reworded, these comments are no lor

applicable.
comment | 149 comment by FAA
Page Paragrapt Comment/Rationale or  Proposed
Number Number Referenced Text Question Resolution
"Conformity": ". . .
Conformity of the How does conformity of &
facility is one facility fit into conforming
11 13 parameter that a part installed on an Clarify or
' distinguishes one aircraft or the aircraft delete
means of itself and how does it
compliance from relate to 13027?
another.”

response| Accepted

The quoted sntencehas beendeleted since within the new AMC the notion
conformity is not part of thelefinition of ¥heans of compliand&nymore.

comment | 150 comment by FAA

Page Paragrapl Comment/Rationale or Proposed
Number Number Referenced Text Question Resolution

Change " ..
confusing.In context of .helping the
: a hoist operation, the crew..." to
.or to helping the . - N .
hoist operator's fine .. .helping
crew to control the . : g
12 1.3 . . maneuvering of the  the pilot. . .
aircraft in a hover : . .
. helicopter via the hoist
are considered to .
, pendant controls is Or Delete
be crew members.' | s i
helping" the pilot. words after
"hoist"

"Crew member" ". .

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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Display:"(typically
visual, but it may b
accompanied by
auditory or tactile
feedback)"

12 13

Human
Error: "attributable
to the crew . . ."

12 1.3

Abnormal or
emergency
conditions: For the
purpose of this
AMC, abnormal or
emergency
operating
conditions refer to
conditions that do
require the crew to
apply procedures
different from the
normal procedures
included in the
rotorcraft flight
manual

12 1.3

response| Partially accepted
1. Partially accepted
2. Accepted
3. Accepted

The paranthetical
statement not

) . Delete
necessary since, in .

) paranthetical
context, auditory and statement
tactile feedback is
ancillary to the display
"attributable" infers
" " Change

caused by". "attributable”
In context with 1302, 0 "A

the HE would be cause
by the human's
interaction with

) . . crew from
equipment/information .

what is

that lead to the human .

. considered . .
taking an erroneous or

inappropriate action.

deviation by
the pilots or

Suggestion:
"Emergency
, conditions:
Consider .
. . Aircraft or
rewording. Sounds as | .
operational
from Part "
" . conditions
25. "Abnormal” is .
requiring the
regulatorally
: crew to
undefined. For
perform

example: being 10 kno

. . actions, eithe
slow on airspeed durin by memorv ot
an approach could be by referer?ée
considered "abnormal" y

to the
where there are no Emeraenc
OEM dictated Proce%urei
procedures. section of the
flight
manual."

4. Not accepted, as there aeefew products for whichdbnormal procedura &e

provided in theoperatingmanuals.

comment | 151

**
* *
* *

*
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Page  Paragraph Referenced Comment/Rationale or Proposed
Number Number  Text Question Resolution
"...guidance MG-20 does not provide Chanae "all"
14 2.1(b) material for al guidance material for "all" " g N
" . to "some of
.. the HF related regulations
response Accepted
TheFAA comment is shared BASA
comment | 152 comment by FAA
Page Paragrapt Comment/Rationale or Proposed
Number Number Referenced Tex Question Resolution
"...the

This is sticky for the For 29,
FAA.What does "trained" may
“"trained" mean in be OK but, for
context? Formally, 27, "familiar”, a
unless the aircraft is ove similarly
12,500 pounds (5,669 undefined and
kg), "training" in the forn unquantified

of a type rating is not  term, may be
required. better.

assumption that
the rotorcraft
will be operated
by qualified
crew members
who are trained
in the useof the
installed
equipment.”

15 2.2

response| Not accepted

Theissue withthe different rules betweerthe FAAand EASA for crew qualificatic
and how this affects especially -2%rotorcraft is known. However, it cannot &
solved at the level of this AMC. Most likethis regulatory difference will b
identified assignificantstandarddifference (SSD).

comment | 153 comment by FAA

Page Paragrapt Comment/Rationale or Proposed
Referenced Texl : :
Number Number Question Resolution

Overview ". . .an IF an AMC is equivalen IF an AMC is
overview of the to an AC it is a guidanc guidance and

human factors document not an applicant ca
16 3.1 certification regulatory. The suggest anothe
process thatis statement". .. means of
necessary to Necessary to compliance
demonstrate.” demonstrate. . ." through the
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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compliance sounds CRI/IP process

mandatory Changeto". .
.an overview of
a human factor.

certification
process
acceptable to
demonstrate
compliance . . .
response, Accepted
The text has beeramended accordingly
comment | 154 comment by FAA
Page Paragrapt Referenced Text Comment/Ratlonale or Proposgd
Number Number Question Resolution

Applicants may
evaluate whethel
statements of the Consider moving these t

intended separate
function(s) and subparagraph.This
the associated sentence andhe Move to

17 3.2.2 (d) task(s) are following subparagraphs separate
sufficiently are different topic than  subparagrapr
specific and "novel" features and are

detailed by using more general to section
the following 3.2.2.
guestions: (and

@)....(7)

response| Accepted
The texthas beeramended accordingly

comment | 155 comment by FAA
Page Paragrapt Comment/Rationale or Proposed
Number Number Referenced Text Question Resolutior
A function or system This is unclear and
19 3.2.3(v) thatthe applicant  ambiguous.Does this  Clarify.

chooses to refer to a mean that installing a
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a baseline from whic touchscreen display in a
the novelty is derivec cockpit with no existing
needs to have been TS displays requires the
certified by the underlying TS needs to
applicant under CS have been certified by

29.1302. the applicant?

Does it mean that the
applicant must have
installed a TS in anothel
cockpit and certified it
under 1302 in order to
use as a baselineRlow
would that work for an

STC?
Irrespective of the
above, the EASA
involvement in the
verification of
compliance “Lol" ; Presume means

demonstraton of the "Level of

19 3.2.4 the human factors  mean Lots of

subsequent steps of Involvement™"?But could Sgell out

"Lol"

process will depend laughs?Lots of love?

on the Lol Laugh out loud?
determined by EASA

in accordance with

point 21.B.100 of Pa

21

response| Accepted

1. Paragraph 3.2.3 has been fully reviewthe reference tothe regulatory material
used for the certification of the reference product has been removed :
transferred toAMC 27/29.130%5ection5 that describes the means of complianc

2. WYolls definal in the abbreviations table.

comment | 156 comment by FAA

Page Paragraph Referenced Text CommenURatlonale Proposgd

Number Number or Question Resolution
Controls can be  This two provides a Either delete o
made means to make a combine (iii)

26 4.2(d)(2)(iii distinguishable or control easily and (i) into:

and (iv) predictable by identifiable by the
differences in pilot (see (i)). (iii) is  Critical controls
form, colour, out of context with  should have
. *x TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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location, motion, the rest of the multi-sensory
effect and/or Shullets, (iv) is good identification
labelling. content but means (Size,
prescriptive. shape, texture,
AND haptics, visual,
"Colour coding is etc). For
usually not example, use ¢
sufficient . . . " color alone as
an identifying
feature is not
sufficient.

CS 29.1302(a) an
(b) require the

information

necessary to

accomplish Delete
defined tasks to b explanatory

provided precisely The explanatory text te_xt, "start para
and clearly. They . . with "Labels
is not needed.If tie

also require the into 1302 section should . . .
controls to be . .

) desired, do so in
accessible and heading "Labelling" Add
usable by the crev 9 9" »cs29.1302 (a
in a way that is (b) to (2)
consistent with the Labelling . . ."
urgency, frequenc
and duration of
the tasks.
Therefore, labels

26 4.2(d)2)(0)

response| Accepted

The texthas beeramended accordingly

comment | 157 comment by FAA

Page Paragraph Referenced Text Comment/RatlonaIe 0 Propose_d
Number Number Question Resolution

The design shouli

avoid hidden In context of the

functions (such as precedirg and

clicking on empty following information Move to

27 4.2(d)(2)(iii space on alisplay this information is an appropriate
to make orphan. It does not  space or delett
something clearly fit the flow of
happen). (2) and "icons"

However, such
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hidden functions
may be acceptabl
if adequate
alternate means
are available to
access the
function. The
design should stil
be assessed for i
ease of use and
crew
understanding

The applicant
must show that
each crew
member in the
minimum crew, as
defined by CS
29.1523, las
access to and car
operate all the Explanatory text not Delete. Start
27 4.2(e)(1) necessary needed para with "Any
controls. ' control . . ."
Accessibility is on
factor in
determining
whether controls
support the
intended function
of the equipment
used by the crew.

Delete the
sentence or
If this is not a "should' "rg%(gvf?//that the
then delete. It sounds .
like its an pilots can
If the shoulder . . reach and
. option. Accessibility o .
restraints are . manipulate
lockable, this may controls with shoulder high priority
27 4.2(e)(1) be shown with the harnesses locked controls

should beassessed,
particularly primary
controls or any other
control used in
emergency procedure

needed for the
safe operation
of the aircraft
with the

shoulder
restraints locked.

shoulder
harnesses
locked."
CS 29.1302(b No need to repeat rule Delete
27 4.2()2) : (b) P _
requires language sentence : CS
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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information

intended for the
use by the crew t
be provided in a

29.1302b)
requires
information
intended for

clear and the use by the
unambiguous crew to be
form, to be provided in a
accessible, and tc clear and
enable crew unambiguous
awareness. form, to be
accessible,
and to enable
crew
awareness.
"...and of a MMEL usually If this
minimum accomplished by AEC statement

27 4.2(€)(2)

equipment list

postTC.ls this relates to STC

(MEL) dispatch." intended for ATC/STC or ATC's clarify

response| Accepted

TheMMEL is part of the initial TC proceas part ofthe OSD assessment.

WIELQeplacedby WIMELQ @

comment| 158

Page Paragraph Referenced
Number Number  Text

o8 4.2(0(1)Gi) .with an. .
28 4.2(NQ) (v

**
* *
* *

*
* gk

An agency of the European Union

comment by FAA

Comment/Rationale o Proposed
Question Resolution

grammatical Delete "an"

combine (and (iv)
"The applicant
should show that
the controls
required to regain
control of the
rotorcraft or
system and the
controls required
to continue
operating the
rotorcraft in a safe
manner are usable
in conditions with
extreme lighting
levels or severe

The wording describe:
the same thing as (i)
but in greater detail
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vibrations like
turbulence or othel
vibration and
should not prevent
the crew from
performing all their
tasks at an
acceptable level ol
performance and
workload"

Controls of a

variable

nature that

use arotary This statement is out ¢

motion must context with paragrapl

move and is specificto a Delete, move to
clockwise control. If maintain,  appropriate

from the OFF should describe how section, or precede
position, you want controls to  with "for example"
through an  move relative to their

increasing function

range, to the

28 4.2(H(2)

full ON
position.
Delete. Revised
para:
To ensureliat a
A control control_ls
input Is often unambiguous per
) ) CS 27.1302(b)(1),
required in

the relationship
and

interaction
between a control

response to
information  extraneous language,

28 4.2(0(2)() on a display o not needed.

toa;::r?]r;?eera and its associated

pare display or

setting on a o

display indications should
' be

readily apparent,
understandable,

and logical.
The applicant This is written as if it Delete, expand to
should addresses a specific clarify, or phrase a
specifically  issue in a cert example.
. asessany  project. If yes, use as
28 4.2(0(2)) rotary knob anexample. To ensure that a

that has no control is

obvious Add "For example" to unambiguous per

WA Yy ONXEB rotary knob example. CS 29.1302(b)(1),

**
* *
* *
* *

* oy
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WRSONB the relationship
function with A knob's inherent and

regard to crev rotational interaction
expectations function does not between a control
and its always have to be and its associated
consistency ‘"increase" or display or

with the other "decrease". For indications should
controls in the example, discrete fielc be readily

cockpit. selection could be apparent,

accompished turning understandable,
knob clockwise for and logical. For
"right", counter example, the
clockwise of "left") The applicant should
tricky bits arise when ¢ specifically assess

knob controls a any rotary knob
vertically displayed  that has no obviou
parameter like a WAYONBI &

bug. For instance, if YRS ONBI &
the knob is located  with regard to crew
adjacent to and to the expectations and
left of the parameter its consistency witl
controlled. does the the other controls
pilot rotate the knob in the cackpit. The
clockwise to move the Society of

bug down the scale  Automotive
spatially or doesthe 9y I A y S S NI
pilot rotate the knob  publication
clockwise to "increase ARP4102, Chapte!
the value that the bug 5, is an acceptable
is indexing (meaning, means of

the bug moves "up" compliance for
the scale, presuming controls used in
"up" indicates greater cockpit equipment.
or larger values) What

about a knob located

adjacent to and tahe

right of the parameter

controlled?

response| Partially accepted

The text has been amended in order to accommodait® far as possibleéhese
comments.

comment | 159 comment by FAA

**
* *
* *
* *

* oy
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Page Paragraph Referenced Comment/Rationale .
Numbe . Proposed Resolution
" Number  Text or Question
Either replace (2) wit
(6), rewrite (2) to
include parts of (6)
and delete (6), or
delete (6).
Recommend:
4.2(9)(2): "To meet
the requirements of
CS 29.1302, the
applicant shoid
Feedback, in show tha‘F feedt_)acki
an appropriate Info in 4.2(g)(6) woul aII;orms 'Sb.ObV'OUS
29 4.2(9)(2) form, should work well here since &ne curg\ellvni]n 't%lé?rus to
' be provided to (g)(6) is broad in
inform the scope. performancg of the_
crewthat task_s associated v_vltt
the intended functior
of the
equipment. Feedbacl
, in an appropriate
form, should be
provided to inform
the crew that:"
Retain 4.29)(2) (i)(iv)
Delete 4.2(g)(6).
Each control
should provide
feedback to
the crew
member for  Extraneous wording.
29 4.2(g)(1) menu This is "motherhood" Delete
selections, and not necessary
data entries,
control
actions, or
other inputs.
There should There should be a
be a clear and clear am
unambiguous Additional text to helf unambiguous
29 4-2(9)(1) indication clarify (2) indication as to the
when a crew meaning of the
input is not feedback
e TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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accepted or
not followed
by the system
(29.1302(b)(1)
. This feedbac
can be visual,
auditory, or
tactile.

when a contro
is used to
move an
actuator
through its

indications. For
example, if the intent
of the feedback is to
indicate a
commanded event v:
system

state. Additonally,
provide feedback
when a crew input is
not accepted or not
followed by the
system
(29.1302(b)(1)). This
feedback can be
visual, auditory, or
tactile.

This is

confusing."Actuators
" normally relates to

range of travel flight control
the equipment acuators. Does this

should

mean that when the

provide, within cyclic is moved there

the time
required for
the relevant
task,
operationally
significant
4.2(9)(2)(iv feedback of
) GKS |
position within
its range.
Examples of
information
that could

29

O ( not clear. How does

needs to be an
indicator in the
cockpit showing the
position of the
pitch/roll actuators
and the swash
plate? The example i Clarify or delete

an actuator's ange of

travel coincide with

"target speed"
(presuming target
speed =

appear relative airspeed/ground

to an

speed). Also, the

I OU dzI { 7 rationale for including
range of travel "the valves of various

include the
target speed,
and the state

systems" in the
sentence seems to
indicate actuator

of the valves ¢ valves?

various
systems

**
* *
* *

*
* ok
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respons( Accepted
The texthas beeramended accordingly.

It is to be noted that the main objective here isdaddressthe control and feedbacl
information of a fly-by-wire or fly-by-light piloting system. Most of the tinsgthe
difficulties of such a systearethe lack of information of the remaining margin of t|
controls and the proximity of the control stops.

comment | 160 comment by FAA

Page Paragrapl Referenced Comment/Rationale Proposed Resolution

Number Number Text or Question
As an
example, the
SW't.C.h This isconfusing as
position alone .
. e worded. Is or is not
s insufficient switch position alon
feedback if P

sufficient? Currently
switch position is
referenced in

awareness of
the actual

30 4.2(9)(3) system 29 1329 and 1335. |Clarify
FESPONSE OF - ihe intent to
the state of
the system as broad_en the concep
a result of an of SW”.Ch. pOSI'[.an
action is alone is insufficient
) to other systems?
required as
per CS
29.1302(b)(3)
EZ;ILO:JZ:; Majority of the gg?l?ri?éshould
while the user P2391aP0 o0 de tactile
is looking information s in the feedback.Keypads
outside or at secqnd paragraph should provide tactile
unrelated relating to : feedback for any key
displays key_pa_tds.l thmk the depression. Iitases
should topicistactile - non this is omitted, i
30 4.2(g)(4) provide tactile feedback. There should be replaced
feedback seems to be two sey with appropriate visua
' topicsthough;
Keypads or other feedback

should controls for use indicating that the

. . while not looking at .
provide tactile the control or system has received
feedback for the inputs and is

display and X
any key responding as
. keyboards.lIs the ,
depression. Ir topic tactile expected. Tactile
cases when P feedback in the form
e TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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30 4.2(9)(6)

30 4.3 (a)(1)

**
* *
* *

*
* ok

An agency of the European Union

this is feedback or type of
omitted, it control?
should be

replaced with
appropriate
visual or ¢her
feedback
indicating that
the system
has received
the inputs anc
is responding
as expected.

To meet the

requirements

of CS 29.130:

the applicant

should show

that feedback Same

in all forms is recommendation as
obvious and 4.2(g)(2)
unambiguous

to the crew in As written (6) is a
their generalization
performan@ compared to the (1)
of the tasks . .(5). Looks like an
associated  an expansion of (2)
with the

intended

function of

the

equipment

Applicants

should ug

this AMC to UnnecessaryThe
show that the AMC is a means of
information  compliance by
displayed in  definition.

the proposed

design

of control
identification and use
should be includedor
controls that may be
used while the user is
looking outside or at
unrelated displays.

Either replace (2) with
(6), rewrite (2) to
include parts of (6) an
delete (6), or delete
(6).

Recommend:

4.2(g)(2): "To meet thi
requirements of CS
29.1302, the applican
should show that
feedback in all forms i
obvious and
unambiguous to the
crew intheir
performance of the
tasks associated with
the intended function
of the

equipment. Feedback
in an appropriate formr
should be provided to
inform the crew that:"

(retain 4.2(g)(2) ()
(iv)).

Delete 4.2(g)(6).

Delete sentence
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30

4.3 (a)(1)
(2)

complies with
CS 29.1302(b

"All

(2) is more general
and broader than (1

Swap (1) wh (2)

"(1) The presentation
of information to the
crew can be visual (fo
instance, on a display
F dZRAG2NE o
checklist) or tactile (fo
example, control feel)
The presentation of
information in the
integrated cockpit,
regardless of the
medium used, should
meet all of the
requirements bulleted
above. The following
provides compliance
considerations for the
requirements found in
CS 29.1301(a), CS
29.1301(b), CS
29.1302, and CS
27.1543(b).

(2)Show, in sufficient
detail, that the
function, mehod of
control operation, and
results of information
presentation comply
with the requirements
in CS 29.1301 and
29.771(a) and that the
results of the
presented information
are

T clear,

T unambiguous,

T appropriate in
resolution and
precision,

T accessike,

T usable, and

T able to provide
adequate feedback fo
crew awareness.
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The proposed
means should

be of

sufficient Suggest:

detail to show Show, in sufficient
that the detail, that the
function, function, method of
method of Add 771(a) control operation, _and
control results of information

30 4.3 (a)(1) operation, anc
results comply

presentation comply

See previous with the requirements

with the comment in C29.1301 and
requirements 29.771(a) and that the
in Cx9.1301 results of the

and that the presented information
results of the are:

presented

information

are:

response| Partially accepted

4.2(9)(3)Noted. Today the requirement to have additional feedback (on toptloé
switch position) to indicate which configuration is selected is apiylicable tathe
autopilot andthe flight director @s per29.1329/1335).

4.2(g)(4) Not accepted. Both, keypad is an exampiat the paragraph dealwith
all the controlge.g.switches, pushbuttons, andothers)

4.2(g)(6) Accepted The text has beeramended accordingly.
4.3(a)(1) Accepted The text has beeramended accordingly.
4.3(a)(1)and (2): Accepted The texthas beeramended accordingly.
4.3(a)(1) Accepted The text has beeramended accordingly.

comment | 161 comment by FAA

Page Paragrapl Comment/Rationale ¢ Proposed

Referenced Text

Number Number Question Resolution
The use of
"guantitative" and Not sure how to
"qualitative” is revise. However

4.3 (b)(1) ' confusing.Thege are should.be

31 (2') " entire (b) design strategiesThe agnostic as to
end result is that the how information
information is is presented to

presented in such a the pilots
manner that the pilots

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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can access, read,
interpret, and act on
the information
presented with the
timeliness and
precision

required. How the
applicantdoes that is
their responsibility.
The section title is
"Presentation of
Information” and is
agnostic to how that
presentation is
presented. Yet (1), (2]
are display (visual
mode of presentation
centric. For example,
an applicant could
choose to providan
aural "overtorque" or
"torque" alert
(qualitative) driving
the pilot to look at the
TQ gauge
(quantitative) or lowel
the

torque commanded.

Characters, fonts

lines and scale

markings (CS

29.1301(b) and C

29.1543(b)) Crew

members, seated

at their stations The text targets

and using normal readability of the Change title to
head movement, display from both pilo "Display

should be able to positions. The title readability". The
see and read topic, "Characters, last sentence of

31 439 display format  fonts..."is part of the existing text

features such as readability. If the title covers
fonts, symbols, is the topic you shouli characters, fonts
icons and include effects etc.
markings. In som parallax, etc.
cases, Cross
cockpit readabilit
may be required
to meet the
intended function
that both pilots

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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must be able to
access and read
the display.
Examples of
situations where
this might be
needed are case:
of display failures
or when cross
checking flight
instruments.
Readability must
be maintained in
sunlight viewing
conditions (per C
29.773(a)) and
under other
adverse
conditions such a
vibration. Figures
and letters shoulc
subtend not less
than the visual
angles defined in
SAE ARP416R2at
the design eye
position of the
crew member
who normally
uses the
information.

(2) Different
systems in the
cockpit should us
the same colour
coordinates.

(3) Applicants

should show that | )04 can be

as contradicting
(2). Additionally, for
postTC mods, the
color coordinates
between OEM

Suggest Delete

(3) can be interpreted (2), change (3) tc

(2) withrevision:
() The meaning
of the color
should be
consistent within

installed v. STC hous the cockpit and

consistent with

31 ?2)3 (((;jg)) tsr:;; i(:Shr?cs)ten colou different if there are  29.1322.
' : different TSOA'd (ii) Color
susceptible to . : L
. equipment installed. combinations,
confusion or . :
- . The important like blue on blac}
misinterpretation .
. takeaway is that there or red on black,
due to differences . . .
. is no confusion should be readily
in colour usage . .
between regarding what color i seen and
displavs. " what (think NVIS A readable in all
Plays...... Red v. amber). environmental
lighting and
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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Has EASA accepted

31 43(d) (3)"AMC 2511 .." 7

response| Partially accepted

foreseeable
display
illumination
levels.

Move the
following to (1):
Improper colour
coding increases
the response
times for display
item recognition
and selection,
and increases th
likelihood of
errors, which is
particularly true
in situations
where the speed
of performing a
task is more
important than
the
accuracy,The
use of the red
and amber
colours for other
than alerting
functions or
potentially
unsafe condition:
is discouraged.
Such use
diminishes the
attention-getting
characteristics of
true warnings
and cautons

Change to AMC
292 MG19

4.3(b)(1)and (2): Agreed in principle, but the challenge of thesldgsessment is t
determineagood compromise between the quantitative and the qualitative disj

formats.

* *

*
* gk

An agency of the European Union

. *x TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
L Proprietary document. Copies are not controlled. Confiewvision status through the EASA intranet/internet. Page78of 193



EuropeanUnion Aviation Safety Agency

CRD to NPA 2®-11

2. Individual commentand responses

**
* *
* *
* *

* oy

An agency of the

Wurakhereis notwithin the scope of the paragraph
4.3(c): Accepted
4.3(d)(2)and (3): Partially accepted. Sentences reworded to improve clarity.

4.3(d)(3): Notaccepted So farEASAasformally recognised only Change 6

comment| 162

Page

Number Number

32

Paragrapl Referenced

4.3 (e)
1), (5)

Comment/Rationale
Text or Question
(1) Designs cal
base many
elements of
electronic

display formats
on established
standards and

conventional

meanings. For

example, ICAC

Er%ii?iics)o Both thes_e are

abbreviations general, m_troductory

and is one ' ano:c generically

performance

standard hal pased. Although (5)

applied to references text and
. auditory, the

cockpit text.

SAE ARP41@p Performance

Appendices A requirements apply

to C, and SAE "0 Symbology

ARF;5289A are also. The last two

acceptable sentences are

agnostic as to the

standards for " "
type of "message

avionics displa’
symbols.

(5) The
applicant
should show
that displayed
text and
auditory
messages are
distinct and
meaningful for

comment by FAA

Proposed Resolutio

Combne (1), (5):

(1) Relaying
information to the
crew via symbols,
text, auditory cues
or combinations of
the three should be
distinct and the
information they are
intended to convey
should be easily
recognized and
understood by the
crew. Equipment
should pesent
standard and/or
unambiguous
abbreviations,
nomenclature,
symbols, and
auditory cues
consistent within a
function and across
the cockpit. Industry
documents such as
ICAO Doc 8400, SA
ARP 4102, and SAl
ARP 5289A are
acceptable standarc
for symbolsand

text. Additionally,
industry standards
and accompanying
TSOs provide
acceptable means ¢
using symbols,
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the information
presented. CS
29.1302
requires
information
intended for
use by the crev
to be provided
in a cleaand
unambiguous
formatin a
resolution and
precision
appropriate to
the task, and
the information
to convey the
intended
meaning.
Equipment
should display
standard
and/or
unambiguous
abbreviations
and
nomenclature,
consistent
within a
function and
acrosshe
cockpit

audio, and textual
messages.

(2) Symbols and
Icons should be
easily identifiable as
to their meaning
with little or no
familiarization. Use
of text or
abbreviations to
label icons is
acceptable as long i
the abbreviation is
common. (i) Symbol
with the highest
priority should
remain in view if
there are multiple
symbols displayed
simultaneously. (ii)
New symbols not
traditionally used in
the cockpi should
be assessed for the
distinguishability an
for crew
understanding and
retention. This is
particularly
important if the new
symbol represents
information or a
function that
historically used
another symbol. (iii)
Symbols and icons
not related to
moving maps or gec
reference displays
should be displayed
in the same area of
display to enable
pilots to easily locat:
them consistently.

(3) Text messages
(i) Auditory
messages or cueing
should be distinct
and easily
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32

4.3 (e)(2),
3), (4) See text

(2)}(4) basically
discussing
symbology.Combine
into new (2) with sub
paragraphs.

recognizable.The
number of tae only
(nonvocal) cues
should be limited to
ensure distinction
and recognition of
meaning.

(2) Symbols and
Icons should be
easily idenfiiable as
to their meaning
with little or no
familiarization. Use
of text or
abbreviations to
label icons is
acceptable as long i
the abbreviation is
common and easily
interpreted.

(i) Symbols with the
highest priority
should remain in
view if there are
multiple symbols
displayed
simultaneously.

(i) New symbols no
traditionally used in
the cockpit should
be assessed for the
distinguishability an
for crew
understanding and
retention. This is
particularly
important if the new
symbol represents
information or a
function that
historically used
another symbol.

(iii) Symbols and
icons not related to
moving maps or ge«
reference displays
should be displayed
in the same area of
display to enable
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4.3 (e)(2),
32 3), (@) See text

32 4.3 (e)

* *

*
* ok

An agency of the European Union

(2)1(4) basically
discussing
symbology.Combine
into new (2) with sub
paragraphs.

Add new (3)

pilots to easily locat:
them.

(2) Symbols and
Icons should be
easily identifiable as
to their meaning
with little or no
familiarization. Use
of text or
abbreviations to
label icons is
acceptalbe as long a
the abbreviation is
common and easily
interpreted.

(i) Symbols with the
highest priority
should remain in
view if there are
multiple symbols
displayed
simultaneously.

(i) New symbols no
traditionally used in
the cockpit should
be assessetbr their
distinguishability an
for crew
understanding and
retention. This is
particularly
important if the new
symbol represents
information or a
function that
historically used
another symbol.

(iif) Symbols and
icons not related to
moving maps or gec
reference displays
should be displayed
in the same area of
display to enable
pilots to easily locat
them.

(3) Ensure auditory
message are
prioritized

correctly. Messages
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Add new (4)

It is unclear whether
the term "text" in (e)
title refers to text
messages like those

of lower priority
should not interefere
with higher piority
messages.

(i) Auditory
messages using
tones should be
distinct and the
number limited per
technical standards.
(if) Tones should be
loud enough for
pilots' perception
but not so loudto
cause a startle
response in the
pilot. Additionally,
depending on the
priority of the tone
alert, it should not
be squelched by
intercom
communications or
other less important
messages.

(iii) Voice messages
should meet the
performance targets
of tone messages.
(iv) A means shoulc
be provided for the
pilots tomute
messages or,
depending on the
priority, inhibit
messages to keep
clutter

Depending on the
intent of "text" in
the title (e), provide
a set of performanci

2
3 found on cell phones measures expected
or relates to the text in system
labels of icons, integration, either
symbols, or other pre or post TC.
alerts.
Information Reciting the rule Suggest revisiofi)
32 intended for  requirement is The applicant shoul:
the crew must redundant. The flow show that any
e TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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be accessible of the paragraph
and useable by places important
the crew ina information in the
manner middle and end.The
consistent with performance

the urgency, requirement should
frequency, and be first in the
duration of paragraph and the
their tasks, per other information

CS after it.
29.1302(b)(2).
The crew may,
at certain
times, need
some
information
immediately,
while other
information
may not be
necessary
during all
phases of flight
Theapplicant
should show
that the crew
can access an(
manage
(configure) all
the necessary
information on
the dedicated
and
multifunction
displays for the
phase of flight.
The applicant
should show
that any
information
required for
continued safe
flight and
landing is
accessible in
the relevant
degraded
display modes
following
failures as

information required
for continued safe
flight and landing is
accessible in the
relevant degraded
display modes
following failures as
defined by CS
29.1309.The
applicant should
specifically assess
what information is
necessary in those
conditions, and how
such information wil
be simultaneously
displayed. The
applicant should als
show that
supplemenal
information does no
displace or
otherwise interfere
with the required
information. The
crew may, at certair
times, need some
information
immediately, while
other information
may not be
necessary during all
phases of flight. The
applicant should
show tat the crew
can access and
manage (configure)
all the necessary
information on the
dedicated and
multifunction
displays for the
phase of flight.
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response| Noted

defined by CS
29.1309. The
applicant
should
specifically
assess what
information is
necessary in
those
conditions, and
how such
information will
be
simultaneously
displayed.The
applicant
should also
show that
supplemental
information
does not
displace or
otherwise
interfere with
the required
information.

The proposed rewording will be consideredhie contextof a future update of the

regulatory material.

comment| 163

Page Paragraph Referenced Comment/Rationale
or Question

Number Number

4300
(i), and (V) \- 5'y 5 & N

* *

*
* gk

An agency of the European Union

Text

Visual or
auditory
clutter is

undesirable. Should be
To reduce the performance displays or
oriented. Explanaton presentation
text should be at the methods in the

crew

comment by FAA

Proposed Resolutic

Revise (2) as
follows. Leave (iii)
as writtee

(2) If there are

interpretation end of theparagraph. cockpit that have

time, mulitple layers of

equipment information

should available to the
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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present
information
simply and in
a welt
ordered way.

pilot, applicants
should show that
information is
presented in a well
ordered way. The

Applicants mechanisms and
should show logic to selecting
that an and deselecting,
information "decluttering”,
delivery information should
method be easily

(whether understood and
visual or performed.
auditory) (i) Pilot selectable
presents the declutter modes
information should ensure that
that the crew information
member required by
actually regulation is either
requires to not deselectabler

perform the
task at hand.
The crew can
use their own
discretion to

a means provides
the pilot with an
equivalent level of
awareness of the
information if it is

limit the deselected.
amount of Normally,
information information

that needs to required by

be presented CS29.1303 is not
at any point ir allowed to be

time. For deselected.Waiting
instance, a until a parameter
design might reaches a cautional
allow the or warning

crew to boundary toalert
program a the pilot to a non
system so the standard condition
it displays the or status is

most unacceptable. The
important use of paritime
information displays depends
all the time, not only on the
and less removal of clutter
important from the
information information, but

on request. also on the

When a availability and
design allows criticality of the

the crew to display.
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select (i) Automatic
additional declutteringthat
information, deselects

the basic information for the
display mode: purpose of reducing
should remair visual clutter shoulc
uncluttered. not hide needed

information from
the crew member. |
equipment uses
automatic
deselection of data
to enhance the crev
YSYoSNRaA
performance in
certain emergency
conditions, the
applicant must
show, per CS
29.1302(a), that it
provides the
information the
crew member
needs.

(iii) Information
layering should be
prioritised accordint
to the criticality of
the task. Lower
priority information
should not mask
higherpriority
information, and
higherpriority
information should
be available, readily
detectable, easily
distinguishable and
usable.

(iv) Auditory
information
decluttering througt
mute or inhibit
features should
ensure that high
priority auditory
information is
presented as
needed. When
audio inhibit
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The paragrap
Therefore,

(2) Clutter designing

The FAA AC 2Bl is
equilevent to AMC
2511 and it would

functions are active
their inhibit status
should be presente
to the pilots. If the
auditory
information is high
priority and can be
inhibited, the visual
indication of inhibit
status should be in
the pilot's primary
field of view.

33 (CS29.130: such features not be used for the
the applicant Part 27 and &t 29
should follow guidance to show
the guidance compliance
in AMC 2511,
Chapter 6.
Consider moving to
new subparagraph
in 4.2(g)
Control Initiation
and Response
The applicant shoul
Needs a title. show that the
Content seems bette response to a
suited to 4.2 Controls control input, such
(g) Adequacy of as setting values,
Feedback. displaying
33 parameters, or
Recommend writing moving a cursor
so the performance symbol on a
target is first, graphical display, is
explanatory at the  fast enough to allov
end. the crew to
complete the task a
an acceptable level
of performance. Fol
actions that require
a noticeable systen
processing time,
equipment should
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.

* *

*
* ok

An agency of the European Union

L Proprietary document. Copies are not controlled. Confiewvision status through the EASA intranet/internet. Page88of 193



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11
2. Individual commentand responses

indicate that the
system response is
pending. Long or
variable response
times between a
control input and
the system respnse
can adversely affec
the usability of the
system.

response| Partially accepted
1. Text to be improved in theontextof a future update of the regulatory materia

2. Noted. However, EASA considers that the guidance provided spsgtihpriate
for systemdesigrs, as stated in the text.

3. Accepted. fie title Bystenresponsaimethas beeradded

comment | 164 comment by FAA

Page Paragrapl Referenced  Comment/Rationale

Number Number Text or Question Proposed Resolutiol

Is the intent of this
AMC to replace
MOC's irthe
referenced CS's#

This paragraph
provides mean

for

. no, then this is an
demonstrating in%ctcueratte sisa
compliance

statement. If yes,
then we should go
back and reference

with the design
considerations

for the . .
34 4.4(a) requirements this AMC n affected Clarify intent.
found in CS sections (i.e., AMC
29.1302(c), CS 29.771(a):For MOC
29.1301(a)’ Cc See AMC 29.1302
29 1309(0)’ or sections X, Y, Z.)
an&/ other "7 As written this
relevant appears to override
MOC's irsection
hs of
Py Pe O 20,1301, 1309, 771,
etc.
The These two sentence Revise one or both
requirement  appear to contradict sentences.Suggest:
34 4.4 @) for one another when  "The requirement fo

operationally the words"...and operationally
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relevant systen why." are in the first relevant system
behaviour to be sentence. The "why" behaviour to be
predictable anc a sysem is behaving predictable and

unambiguous the way itisis a unambiguous will

will enable the result of the systems enable the crew to

crew to know functional logic know what the

what the particularly when it is system is doing and

system is doin¢ interacting with othel what they did to

and why. systems. enable/disable the
behaviour."

AND

This

distinguishes

sysem

behaviour from
the functional
logic within the
system design,
much of which
the crew does
not know or
does not need
to know.

Examples

include flyby-

wire systems

and full Examples of FBW is
authority digital misleading, pilot
engine controls awareness of FBW

(FADECS). status should still be_ Remove FBWsaan

34 4.4 (a)(5) Detailed needed particularly i
e example
specific the system changes
guidance for  control law modes
automatic based on aircraft
systems can be parameters.
found in the
relevant parts
of C=29

response| Accepted

1. Accepted.EASA agrees that the intent of this paragraph is notefglacethe
means of compliance the affected requirementgsherefore, the quoted sentence
has been deleted

2. Noted. EASA considghat the commentqualifiesfor deeper analysis, especia
a better definition ofthe terms Wperationally relevant system behavidand

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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Wystem function logi@ Therefore the text will need to be improved in theontext
of a future update of the regutary material.

3. Accepted. EASA considers that some examples used across the docum
obsolete and wouldjualifyfor a complete review. Therefore, for this specific ce
the Wy-by-wireCexample has been removed.

comment | 165 comment by:FAA
Page Paragrapl Referenced Comment/Rationale or Proposed
Number Number Text Question Resolution
the crew is
able to "assigned" is wrong Change
35 4.4 (b)(1) perform all the word. Task allocationis  "assigned" to
tasks assignec more accurate. "allocated"
to them,;
" and the Not clear on tasks aIIoc_at_e changeto"..
35 4.4 (b)(3) . tothe rotorcraft unless it is .and the syster
rotorcratft. . . . . N
a semiautonomous desigr or systems. . .
The rulestates
"operationally
relevant". 4.4(a)(2) cites
"operationally relevant
system
behaviour". 4.4.(c)(3) cites Suggest
"operationally changing title
relevant”. There is no to "The
direct tie in the rule behaviour of a
35 4.4 () title _ Iangua}ge to "funcjtional" system" to
' "functional"  behaviour. There is also nt make it more
disagreement that the general and
functional behaviour of a discuss
system or systems relative "functional” in
to HMI is important for HF (1). Or
and error
management.However,
the terminology should be
consistent or not as
definitive
"automated system"
narrows the applicability tc
35 4.4 (c)(1) " .automla'lted automatio"n. Other ) E)elete )
system. .. systems, "manually automated

**
* *
* *
* *

* oy

An agency of the

European Union

controlled" by the pilots
have behavior patterns als
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and can have bad design
interfaces

Are these two paragraphs
intended to be introducton .If they are

“intended to be
or explanatory text?
explanatory or

They are written as intro text, the

explanatory text or title (1)
4.4 (c)(1), plahatory . "Introduction”

35 @) all description of functional (or similar) and
behaviour and has no MO move
descriptors. They explain
how the behaviour is ?;)r?(?;i%hs (1)
determined rdher than

paragraphs

provide guidance on how

) under new (1)
show compliance.

Applicants
should
propose the
means they Suggest:
will use to "Applicants
show that the focus appears to be on P
; " should show
behaviour of "should propose the
R ) that the
the system or means". The AMC is a .
35 4.4 (c)(3) . behaviour of
the system means. The applicant has the svsterm. . "
mode in the to showthat the behaviour Y o
propos«_ad of the system . . . etc or delete the
design is sentence
predictable
and
unambiguous
to the crew
Is (3)(i) needed?t is
35 4.4 21;;?2;;:82// ?engdarding consider
©E)0 system behaviorWhat deleting.
does itadd?

response| Partially accepted
1. Accepted assigne@hangedo Hllocatedd ®
2. Notaccepted

3. EASA acknowledg#msat this paragraphcouldbe improved. It is EASAiatention
to conduct a in-depth review of the part®. DESIGN CONSIDERATIONS
GUIDANQENd rework itin the contextof a future update of the CS$

4. See above.
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5. See above.

6. Partially accepted.The text has been reworded to clarify the intent.

7. See above.

comment | 166

Page
Numbe
r

Paragraph
Number

36 4.4.)3)i) (A)

36 4.4.(c)3)i) (D)

* *

*
* ok

An agency of the European Union

Referenced

The design

simple (for
example, the
number of
modes, or

transitions).

comment by FAA

Comment/Rationale ol Proposed
Question Resolution

As written, appears to

dictate design.Should

target the HMI.

In complex systems  Suggest:
developing a "simple" "The human
user interface can driv machine

the underlying design interface

to be should be easil
complex. Depending understood
on intended function and, if

and the interface with required, easily
other aircraft systems, controlled by

a "simple" design may pilots."

not be attainable.

However, a "simple"

HMI may be.

The term

"uncommanded"

should be defined

either here or in the

section 1.3.Does
"uncommanded" mear

the pilot did not

command the change

but the automation did Define

"Uncommande as part of its normal  "uncommande

operation or does it  d" here orin
mean there was a 1.3.
malfunction (failire) in

the system resulting in

a mode change?

Past discussions with

applicants revealed

different

definitions. Some

described it as if the
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pilot did not initiate the
action it was
"uncommanded”.Othe
rs defined any change
to a mode as
"commanded” unless
the result of a system
malfunction regardless
of pilot or automation

initiation.
Note that
formal
descriptions of
modes
typically define This does not seem
them as necessary, unsure wh
mutually ol dds. Additionally, T ther delete ol
exclusive, so expand to
based on the example .
that a system _ . explain why
. this seems a narrow o
cannot be in C this is
more than one description of important and
36 4.4.(c)(3)(iii) modes. In AFCS mode
mode at a “how an
. one can couple to a V: .
particular ; . applicant could
. mode while still in
time. For Co show
. maintaining a .
instance, a . complance to
: horizontal nav mode o .
display can be . :
Ay Wopa the roll axis dependinc
“on the AFCS system?
mode or
Wi NdzLOQ
mode, but not
both at the
same time
(i) Applicants Suggested
should There is information in revision:
propose the (i) applicable to (i) (ii)
means that  reads as an exception (i) Applicants
they will use tc statement. | think, should propose
show that the depending o the the means that
behaviour of complexity and they will use to
the systems in integration of the show that the
36 4.4.(c)(4)(0).(ii) the _proposed system, that analysis behaviour of_
design allows alone is the systems in
the crewto  insufficient. The first the proposed
intervene in  paragraph, with design allows
the operation revision, could be the crew to
of the systems sufficient intervene in the
without guidance.Are there  operation of
compromising issues in the past that the systems
safety. This  triggered the need to without
shauld include specifically call out compromising
. *x TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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4.4.(c)(5)(i), (i),

36 i

**
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descriptions of
how they will
determine that
the functions
and conditions
in which
intervention
should be
possible have
been
addressed.

(i) If the
means of
demonstrating
compliance is
by analysis, th
applicant
should
describe it
thoroughly. h
addition, the
methods
proposed by
applicants
should
describe how
they would
determine that
each means o
intervention is
appropriate to
the task

Automated
systems can
perform
various tasks
selected by

"analysis" in (ii)?

(5)(ii) "manually
intervene . . ." is also
appropriate to the
intervention
paragraph.

| think the paragraph
could be more succinc
and direct. Also this
section may be more

safety. The
methods
proposed by
applicants
should show
how they will
determine that
each means of
intervention is
appropriate to
the task. The
methods
should also
take into
consideration
the level of
integration
with other
systems as
appropriate.
(ii) Applicants
should show
that the crew
can intervene
in any system
function, as
required by the
operational
conditions. Pilo
t intervention
resuting in a
change to
manual from
automatic
control should
be safe, be
accomplished
in a timely
manner, and
not result in a
state requiring
exceptional
pilot skill or
knowledge to
manage.

Applicants
should show
that controls
for automated
systems with
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and under the appropriate moved to tasks that are

supervision of 4.2 controls

the crew.
Contols
should be
provided for
managing the
functionality of
such a system
or set of
systems. The
design of such
Wi dzli 2 Y I
ALISOA T
controls
should enable
the crew to:

commanded
and supervisec
by the pilots:
(i) Clearly
indicate the
system mode
the pilot is
selecting.|f the
mode has a
preparatory or
"armed" phase,
the "armed"
mode
indication
should be
distinct from
the "active"
mode.

(i) that allow
for selection of
multiple
submodes, like
a vertical path
vs. a vertical
speed mode,
clearly indicate
the selected
submode such
that the pilot
can easily
discern vhich
mode is active.
(iiif) Used to
deactivate
automatic
systems shoulc
provide
protection
against
inadvertant
actuation by
the pilots.

Consider
moving to
section 4.2
Controls

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietary document. Copies are not controlled. Confiewision status through the EASA intranet/internet. Page96 of 193

An agency of the

European Union



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11
2. Individual commentand responses

respons( Partially accepted

1. Partiallyaccepted. EASA considers ti$ 27/29.302 addresses bottine humarg,
machine interface HMI) and the system architectureTo improve clarity, the tern
WesigD) K | &FeplacBddy®ystem behavio

2. Accepted. The mragraph has been clarified bwydding the following
Wncommanded could refer both to a mode change not commanded by the pilc
by the automation as part of its normal operation, or to a mode change resulting
a malfunctionQ

3. Accepted. Paragraph 4.4(c)(3)ti)s beerdeleted
4. Partially accepted. The first sentence has been deleted.

5. Noted.Please efer to comment#165 part 3.

comment | 167 comment by FAA

Page
Numbe
r

Paragrap Referenced Comment/Rationale or

h Numbe! Text Question Proposed Resolution

a) Demonstrating
compliance with CS
29.1302(d)

(1) CS29.1302(d)
recognizes that
regardless of how we
trained, experienced,
how well rested the
crew, or how well

The proposed designed the sytem is
resolultion is a revision crews will make error:
4.5(a)(1) of the two when interacting with
37-38 through Entire paragraphs.The the
3) rational is provided in equipment. Therefore
the three following , the applicant should
comments show that their systen

design and installatior
enables the crew to
detect and reover
from errors that are
reasonably expected
service in addition to
the systems' design
and engineered error
prevention and
mitigation features.
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(2) To comply with C:
29.1302(d), the desig
and installation
should:

(i) enable the crew to
detect (e 4.5(b)) anc
recover from errors
(see 4.5(c));

(i) ensure that the
effects of crew errors
on the rotorcraft
functions or
capabilities are evider
to the crew, and
continued safe flight
and landing is possibl
(see 4.5(d));

(iii) discourage crew
errors by using switch
guards, interlocks,
confirmation actions,
or similar means;

(iv) preclude the
effects of errors
through system logic
and/or redundant,
robust, or fault
tolerant system desig|
(see 4.5(e))).

(3) These above
objectives:

(i) recogniseand
assume that crew
errors cannot be
entirely prevented,
and that no validated
methods exist to
reliably predict either
their probability or all
the sequences of
events with which the
may be associated;
(ii) call for means of
compliance that are
methodical and
complementary to,
and separate and
distinct from,

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
L Proprietary document. Copies are not controlled. Confiewvision status through the EASA intranet/internet. Page98 of 193

*
* ok

An agency of the European Union



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11
2. Individual commentand responses

rotorcraft system
analysis methods suc
as system safety
assessments.

(iii) CS 29.1302(d)
addresses errors that
are design related. Iti
not intended to
require consideration
of errors resultingy
from acts of violence,
sabotage or threats o
violence

IF interpretation is
that crews will make
errors regardless,
suggest:
"(1) CS29.1302(d)
recognizes that
regardless of how we
trained, experiaced,
how well rested the
Unclear as to what crew, or how well

"This" referaces designed the sytem is
"This particularly as it relates crews will make error:
to" .. .using well when interacting with
addresses . "
the fact that designed systems. the
. Does the "This" in the equipment. Therefore
crews will .
sentence relate to the , the applicant should
make errors ) .
previous sentence show that their systen
even when . et . . )
they are starting with "This design and installatior
37-38 4.5(a)(1) : subparagraph . . ." or enables the crew to
well trained, . .
. does it relate to the fac detect and recover
experienced
regardless of how well from errors that are
, rested, anc . .
. designed a system is, reasonably expected
are using . o e
well the aew will make service in addition to
desianed  €MOrs when using the systems' design
g . It? This seems to be th and engineered error
systems. : .
more logical prevention and
interpretation. Howeve mitigation features."
r it is not clear.
IF interpretation is
that the last sentence
containing "well
designed
systems"relates to
errors associated witt
manualcontrol of the
aircraft:
Change last sentence
e TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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respons( Partially accepted

to read: "

"This addresses the
fact that crews will
make errors manually
controlling the aircraft
even when they are
well trained,
experienced, rested,
and are using well
designed systems."

1. Paragraph{2) has been modifiedccording to theproposal:{2) To comply witt
CS29.1302(d), the design and installation shodQ

Paragraph (3)(i) has been deleted.

2. The &ntence has been modified as follsw¥hissubparagraph address¥din

order to clarify the subject.

comment | 168

Page Paragraph Referenced
Number Number  Text

To comply
with CS
29.1302(d),
the design
should meet
one of the
following
criteria. It
should: (i)
enable the
.. crew to

38 395)(&)(2)(9 detect (see
4.5(b)) and
recover from
errors (see
4.5(c)); or (i)
ensure that
the effects of
crew errors

comment by FAA

Comment/Rationale

or Question Proposed Resolutio

Looks as if this is a

cut/paste from AMC Revise:

25. Listing "options" To comply with CS
raises the question of 29.1302(d), the
hierarchy. Is (i) more design and
"desirable" than (iv) a installation should:
specifically stated in (i) enable the crew
4.5(a)?Will EASA  to detect (see
accept a system that 4.5(b)) and recover
only has (igs an error from errors (see

management 4.5(c));

strategy? In this (i) ensure that the
section, my first effects of crew
impression is that a errors on the

flight manual rotorcraft functions
procedure or reliance or capabilities are
on training is evident to the crew,

adequate error and continued safe
management. For  flight and landing is

on the example, If | meet (i), possible (see 4.8));
rotorcraft I'm good because (iiif) discourage crew
functions or these are "or" errors by using
capabilities statements.l don't  switch guards,

e TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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are evident to have to have asbust interlocks,

the crew, and
continued

landing is
possible (see
4.5(d)); or (iii)
discourage
crew errors b
using switch
guards,
interlocks,

a design because |

confirmation

have a good alerting actions, or similar
safe flight anc sytstem and the pilots means;

can undo whatever
they did wrong.

(iv) preclude the
effects of errors
through system logi

There may be a subtl and/or redundant,

point where it is

robust, or fault

inferred and expectec tolerant system
that adequate design design (see 4.5(e)))
and engineering errot Or,

**
* *
* *
* *

* oy

An agency of the

confirmation management controls To compy with CS
actions, or  are present and this 29.1302(d), even
similar means section is addressing though adequate

or (iv) the "regardless of error management
preclude the design and controls are presen
effects of engineering controls, in the design and
errors pilots will still make engineering of the
through errors. If thisisthe  systems, errors can
system logic case, then clarifying still occur. The
and/or sections 4.5(a)(1) anc applicanr should

redundant, (2) will help. (see show that the desig
robust, or comment for 4.5(a)(1 and installation

fault-tolerant above) enables the crew to
system desig! detect (see 4.5(b))
(see 4.5(e))). and recover from

errors (see 4.5(c))
that escape the

design and
When designing for engineering
human factors, controls.

reliance on the humai Or copy AC 25.130:
is not #1. AC25.1302 wording:

does lists these as  Applicants should
"and" statements show the design
which decreases the enable the crew to
relevance oforder. a Yl yI 3S S
4.5(a)(3) indicates the the extent

the preference is that practicable. The
crew detection and installed equipment
error recovery is the design should meet
preferred design the

criteria for managing following criteria:
error. This does not (i) Enable the
correlate to designing flightcrew to detect
for HF. By definition, (see 4.5(b), and/or
crew based error recover from
detection and errors (see 4.5(c));
recovery increases (ii) Ensure effects o
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crew workload
depending on
procedures and
system integration
complexity.

"preferred order"
infers a hierarchy
wherein (i) is more
desirable than (i¥)
(iv). However, for a
well designed system

These above is it inferred that (i)-

objectives: (i) (iv) of the objectives i

are, ina (2) are

general sense satisfied? From an

in a preferred applicant's standpoin

order; the interpretation
could be that if | have
training and
procedures, | do not
need design and
engineering level errc
management

38 4.5(a)(3)())

flightcrew errors on
the airplane
functions or
capabilities are
evident to the
flightcrew and
continued safe fligh
and larding is
possible (see 4.5(d]
(iii) Discourage
flightcrew errors by
using switch guards
interlocks,
confirmation
actions, or similar
means, and

(iv) Preclude the
effects of errors
through system logi
and/or redundant,
robust, or fault
tolerant system
design (see 4.5(e)))

Delete (i),
renumber. Revised
para (3) suggesin:
(3) These above
objectives:

(i) recognise and
assume that crew
errors cannot be
entirely prevented,
and that no
validated methods
exist to reliably
predict either their
probability or all the
sequences of event
with which they may
be associated;

(ii) call for means of
compliance that are
methodical and
complementary to,
and separate and
distinct from,
rotorcraft system
analysis methods
such as system
safety assessments
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that is : . .
38 4.5(a)3)() inconsistent 'S AMC since it
. applies to installed
with the equipment the crew
design of the quip
equipment, ot USes.
o 7 This paragraph seem
indications e
as ifitisan
and controls .
introductory
that are .
statement to design
complex and
) X related error
inconsistent management
with each 9 '
other or other
systems on
the cockpit
Errors that do
have a desigr
related
component rammatical
38 4.5(a)4) are gramm:
. correction
considered to
be within the
scope of his
AMC.
The applicant This expecdon may
should not .
18 45(a)(5) expect the not be realistic. The
’ err?)rs added workload of

**
* *
* *

*
* ok

An agency of the European Union

Errors that do
have a desigr

related

;?énponent Not sure what this
considered to P212draph means in
be within the CCNEXt of crew error
scope of this management.ltis
AM?: logical that design

(and installation)
related errors are
within the scope of

Examples are
a procedure

considered to handling an

(iii) CS 29.1302(d)
addresses errors
that are design
related. It is not
intended to require
consideration of
errors resulting fron
acts of violence,
sabotage or threats
of violence

Consider if this
paragraph adds
useful information
and then expand or
clarify. Or delete.

Errors that have a
designrelated
component are
considered to be
within the scope of
this AMC.

Delete the sentence
unless it is clarified.
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be different
from those in
normal
conditions

38 4.5(a)(5) abnormal

response| Accepted

emergency may shov
different errors o

"Abnormal” is

undefined. Even

though it is a transpoil

airplane term it is not

normally used in Define "abnormal”
transport category  in context of this
lexicon. Additionally, AMC

where in CS29 is are

"abnormal”

procedures referred

to?

1. Paragraplf2) has been modifiedccording to thgroposal

2. Paragraph (3)(i) has been deleted.

3. Accepted paragraph (iv) has beemodified according to theroposal anc

paragraph (4) has been deleted.
4. The @mragraphhas beerdeleted.

5. Not acceptedEASA considers that the workload associated to the handfiag
emergency situatiorcould increase the likelihood of errors but does not char

their nature.

6. Pleaseseethe response to comment #150, item 4.

comment| 170

Eli?neb Paragraph Referenced
or Number Text

Applicants
should design
equipment to
provide
information so
40 45(b)(1) the crew can
become aware error. The

comment by FAA

Comment/Rationale or Proposed
Question Resolution

Unclear what is meant Depends on the
by". ..a intent of the
system/rotorcraft state sentence. Regardl
resulting from a systen ess clafy based on
action." As written it intent. If not
seems separate from refering to an
erroneous system

of an error or a interpretation is the  action, then delete
system/rotorcr crew can become of and move to

aft state

aware of an error or  section regarding

resulting from the crew canbecome system state

* *

*
* ok
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4.5(b)(2)(I)(
0 g
40 ;1-5(b)(2)(ii)(

*
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aware of a
system/rotorcraft
state. Does this mean
state resuling from an
erroneous system
action; resulting from
an erroneous crew
action/inaction? Infere
nce is that awareness
of the

a system
action.

awareness.

If referring to
erroneous system
action regardless ¢
cause, then
suggest:
"...erroneous
system/rotorcraft
state resuting from

system/rotorcraft state a crew error."OR "

resulting from an
erroneous system or
crew action?

"Other
locations for
the information

but the importanceof
may be

the information and

appropr_late consequence of the
depending on error

G§KS ONE
tasks"

| think the section is
ultimately telling the
applicant that the

system should provide

the crew with
indications that their

Entire section . ! )
action or inaction

resulted in an abnorm:
system configuration ¢

state.
This could be stated
compactly

. .system/rotorcraft
state resulting fromr
an erroneous
system action.”

Suggest adding ". .
.and the
importance of the
information." to the

It is not only crew task end of the

sentence.

" Other locations
for the information
may be appropriate
depending on the
ONBgQa Ul
the importance of
the information,”

(i) Indications to
the aew that
provide informatior
of an error or

a rotorcraft system
condition resulting
from their error.
(A) An alert that
activates after a
pilot error may be
sufficient to show
an error is
detectable and
provide sufficient
information about
an error. Thalert
should directly
relate to the error
or be easily
assessed by the
pilots as an
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error. Alerts shoulc
not be confusing
leading the pilots tc
believe there may
be nonerror cause:
for the annunciatec
condition.

(B) If a crew error
results in the
systemgenerating ¢
caution or higher
level alert, then the
flight manual
procedure should
have sufficient
information for the
crew to identify anc
undo their action
that lead to the
alert. For example,
an alert about the
system state
resulting from
accidentally
shutting down a
hydraulic pump, foi
example, may not
provide sufficient
information to the
crew to enable
them to distinguish
an error from a
system fault. In this
case, flight manual
procedures may
provide the error
detection means a:
the crew performs
thS W[ 23a

| @ RNJ dzf A (
procedures.

(C) An error that is
detectable by the
system should
provide an alert an
provide sufficient
information that a
crew error has
occurred, such as i
the case of the cre

**
* *

* *
* ok
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Crew

indications tha

provide
information of

4.5(b)(2)(ii)(

forgetting to put
one or both engine
into "FLY™".

(D) If the system
can detect pilot
error, the system
should be designe
to prevent pilot
error. For example
if the system can
detect an incorrect
frequency entry by
the pilot, then the
system should be
able to disallow
that entry and
provide appropiate
feedback to the
pilot. Examples are
automated error
checking and filters
that prevent the
entry of
unallowable or
illogical entries witt
appropriate
feedback as to why
the entry was not
accepted.

"Crew indications"ls

intent "Indications to  Clarify

the crew"? "Indications that
provide informatior

"...or aresulting
rotorcraft system

40 an errorora condition."
) resulting Is the intent a rotocraft Clarify
rotorcraft system condition "...or rotorcraft
system resulting from a pilot system condition
condition error? resulting from crew
The title of4.5 is "Crew error."
Error Management"
An alertthat The AMC should be or "An alert that
could activate means of complying activates after a
after acrew  with a regulation.The pilot error may be
40 4.5(b)(2)(ii)( error may be a use of "could" sounds sufficient to show
A) sufficient like a design option an an error is
means ér the has caveatsThe detectable and
applicantto  means for the aplicant provides sufitient
show that to show their design information about
e TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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information complies for this an error. The alert
about an error specified means (the should directly
exists and that AMC) should written a relate to the error

the error is a requirement but or be easily
adequately using "should" vs "will" assessed by the
detectable, or "must. pilots as an

error. Alerts shoulc
not be confusing
leading the pilots tc
believe there may
be nonerror cause:
for the annunciatec
condition.”

respons( Partially accepted

1. Agreed to delete the end of the senteng&) Applicants should design equipme
to provide information so the flight crew can become aware of an error «
system/aircraft state resulting from a system acti@n.

2.and3.: Noted.The proposals for editorial improvemertisthis paragraphmight be
considered in theontextof afuture update of the C$

4. Accepted. Sentence improved.
5. Accepted Reworded as pethe FAA proposal

comment | 171 comment by FAA

Page Paragraph Referenced Comment/Rationale o Proposed

Number Number  Text Question Resolution
WDE 201t WDt 201 ¢
cover a )
. cover a multitude
multitude of

of possible errors
by annunciating
external
hazards,the
envelope of the
rotorcraft, or

possible errors
by annunciatinc
41 4.5(b)(2)(iii external Grammatical change
hazards, or the
envelope of the
rotorcraft, or

. operational
operational "
" conditions.
conditions.
The applicant The applicant
should conside should consider
the following . the following
41 4.5(b)(3) when dGramrggtlcal c_h?ngte when establishin
establishing epending onIntent —\y hether the
whether the degree or type of
. *x TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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41 4.5(b)(3)())

41 4.5(b)(3)(ii)

*
* ok

An agency of the European Union

degree or type
of information
is available to
the crew,
adequately
detectable, anc
clearly related
to the error

An example

would be the

alignment of

engine speed

indicator

needles in the

same direction

during normal

operations.

Failure of the

needles to aligr

in the same Tie this back to an
direction during "error" or error
normal mitigation or delete
operations

wouldindicate

a problem with

one of the

engines, since

one engine

would be

rotating at a

different speed

from the other

engine.

Training, crew Moving the
resource

"monitoring systems .

information
available to the
crew is
adequately
detectable and
clearly related to
the error

OR

The applicant
should consider
the following
when establishin
whether the
Information is
available to the
crew, adequately
detectable, and
clearly related to
the error

An example
would be the
alignment of
engine speed
indicator needles
in the same
direction during
normal
operations. In the
event of an
engine anomaly
or malfunction
that manifested
itself in a change
of RPM on one
engine, the
spatial
misalignment of
the needles
should assist the
pilots in
diagnosing the
issue and
manipulating the
correct engine
according to
procedure.

Suggest:
Rotorcraft
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management .errors." up to section alerting and
(CRM), and 4.5(b)(2)(iii) may maki indication
monitoring this more systems may not
systems such ¢ pertinent. Unsure how detect whether
TAWS and TC/ "Training, crew an action is

are examples c resource managemen erroneous

ways to provide . . ." provide a because the
aredundant redundant level of systems cannot
level of safety i safety if any or all the know the irtent
any or all the pilots fail to detect of the crew in

crew members errors. (This is an many operationa

fail to detect  operational difference circumstances. Ir

certain errors. between these cases,
EASA/FAAFAA does reliance is often
not require formal placed on the
training on all Part 29 ONBS 6 Qa |
rotorcraft) scan and observi

indications that
will change as a
result of an
action such as
selecting a new
altitude or
heading, or
making a change
to aflight planin
a flight
management
system (FMS). F
errors of this
nature, global
alerting and
monitoring
systems aid in
error

detection. For
example,
monitoring
systems such as
TAWS and TCAS
are examples of
ways to provide ¢
redundant level
of safetyif any or
all the crew
members fail to
detect certain
errors.

* *
* ok
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response| Partially accepted
1. Acceptedfirst Wrchas beerdeleted.
2. Acceptedsntencehas beeramended.
3. Partiallyaccepted text has been amended.

4. Partially acceptedjuoted sentence has been deleted.

comment | 172

Page Paragraph
Number Number Referenced Tex Question

Assuming that

the crew detects

an error or its

effects, the next

logical stegs to

ensure that the

error can be Write as a
reversed, or tha performance related
the effect of the requirement for this
error can be MOC

mitigated in

some way SO

that the

rotorcraft is

returned to a

safe state

42 4.5(c)(1)

Not sure the rationale

of "expected to
" use". Shouldn't the
.- the cew can design provide and
42 4.5(c)(2)((ii be exp'elzcted to ensure the controls
use. .. o
and indications are
easily detectable and

usable?

"...do not Grammatical change
adversely impac
on safety (do  "(do not prevent

comment by FAA

Comment/Rationale o Proposed

Resolution

When errors are
detected the
system should
ensure the pilots
or the system
function can
reverse the
error. If the
error initiates a
state change in
the aircraft, the
effect of the
error should be
mitigated to
prevent an
unsafe condition
until the error is
corrected.

The indications
and controls
provided to
accomplish the
corrective
actionsare
usable by the
crew in a timely
manner.

"...do not
adversely impac
safety (do not

42 4.5(d)(1)(ii) not prevent continued safe . . prevent
continued safe .)" implies that this  continued safe
flight and MOC applies only flight and
landing)." errors resulting in landing)."

e TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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catastrophic or

possibly hazardous DEPENDING OI
conditions. This also INTENT:

implies that "safety" = ". . .do not
"ability to continue adversely impac
safe flight and land"Is safety."

that the intent?

Should state as desig ". . .An example
". . .An example requirement if of multiple
of multiple implemented. Fora  confirmations
confirmations  system input that can would be the
would be the  signigicantly alter the presentation of a
presentation of aircraft's state temporary flight
a temporary (attitude, etc; flight plan where the
flight plan that path, etc), the pilot  crew cannot

42 4.5(e)(1)

the crew can  should have to activate the

review before  perform multiple steps change without ¢

accepting it."  for the system to confirmation
accept. action."

response| Partially accepted
1. Not accepted. However, EAB#simproved the sentence.

2. Not accepted. EASA considers that the sentence covers a wider scope. |
controls should not only be timely usable bare also expected to be used in tt
contextof the error (see paragraph (4)). However, EA&gmproved the sentence

3. Accepted Texthas beermodified.

4. Partially accepted. However, EA®&improved the sentence.

comment | 173 comment by FAA

Page Paragrapl Referenced Comment/Rationale Proposed Resolutiol

Number Number Text or Question
If similar Add "by different
information is systems"
presented in  Add other systems "Show that similar
multiple also. Integration of  information
locations or  postTC systems presented in multiple

modes (both creates an issue with locations by

43 4.6(b)(1) visual and providing information different systemsor

auditory, for  generated by two in different modes

example), systems independtly (both visual and

consistent of each other. auditory, for

presentation example), is

of the consistent. For any
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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response| Not accepted

information is
desirable.

differences in
presentation, show
that the differences
do not result in crew
confusion or increas
in crew workload
that would increase
error rates or task
times. Show that
new and novel
presentation of
information that is
not consistent with
aviation normsand
standards does not
lead to pilot
confusion and
increase workload."

EASA considsthat the same approach and informatida provided in paragrapl
4.6(c)\Eonsistency tradeffsQ

comment| 174

comment by FAA

Page .
Paragraph mment/Rationale or Pr
Numbe aragrap Referenced Te» Comment/Rationale o opose_:d
r Resolution
Change the
example to:
For example, R
L It is important
the navigation :
symbology use: that functions
) that convey the
on other cockpi
same
systems or on a more rotorcraft related . .
information are
commonly usec example?In rotorcraft .
. consistent. One
4.6(b)(2)ii paper charts  consistency between example is
44 ’ should be different systems,

: . symbole
considered particularly as the result sets. Traffic or
when of STC modifications, et ;

. : : terrain
developing the will be an issue.

awareness
symbology to b

systems should
used on ’

: display
electronic map )
displavs consistent

play symbol sets if
generated by
. *x TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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2. Individual commentand responses

It is important
that an FMSs
consistent with
the operational
environment so
that the order
of the steps
required to

4.6(b)(2)(iv enter a

) clearance into
the system is
consistent with
the order in
which they are
given by air
traffic
management
(ATM

One way in
which the
applicant can
acheve
consistency
within a given
4.6(b)(2)(v) system, as well
as within the
overall cockpit,
is to adhere to ¢
comprehensive
cockpit design
philosophy

44

44

Another way is
to standardise
certain aspects
of the design by
using accepted
published
standards such
as the labels
and
abbreviations
recommended
in ICAO Doc
8400 or in SAE
ARP4105C. Th
applicant might

44 46(b)Q3)

**
* *
* *

*
* ok

An agency of the European Union

separate
installed
systems."

This paragraph is specifi

to FMS as

written. Rotorcraft Not sure how tc
operations are fluid and revise. Perhaps
dynamic. If this tie it back into
paragraph is retained, (i), (iii)

then suggest a more somehow?
rotorcraft specific

example.

this paragraph is generic

and broad, seems outsic Eitherdelete or
the format and level of move to (2)
information in (i}(iv).

Another way to
show
consistency is t
show certain
aspects of the
design are

Grammatical/Clarificatiol consistent with
accepted,
published
standards such
as the labels
and
abbreviations
recommended
in ICAO Doc

TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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2. Individual commentand responses

standardise the
symbols used t
depict
navigation aids
(very high
frequency
omnidirectional
range, VOR, foi
example), by
following the
conventions
recommended
in SAE
ARP5289A.
However,
inappropriate
standardisation
rigidly applied,
can be a barriel
to innovation
and praduct
improvement.
Thus, guidance
in this
paragraph
promotes
consistency
rather than rigic
standardisation

respons( Accepted

The £xthas beeramended

8400 or in SAE
ARP4105C. Thi
applicant might
standardise the
symbols used t
depict
navigation aids
(very high
frequency
omnidirectional
range, VOR, foi
example), by
following the
conventions
recommended
in SAE
ARP5289A.
However,
inappropriate
standardisation
rigidly applied,
can be a barriel
to innovation
and product
improvement.
Thus, guidance
in this
paragraph
promotes
consistency
rather than rigic
standardisation

comment | 175 comment by FAA

Page Paragrapl Referencet Comment/Rationale o

Number Number Text Question Proposed Resolution

The section is long an 4.6 Integration
hard to follow. The b. Consistency

43-45 ?C)Gf:ﬁ & All introductory paragrapt (1) If similar
(1) lays outagood information is
sequence that include presented in multiple
e TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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"Consitency tradeoff" locations or modes

concept. (both visual and
(4.6(c)).4.6(c) contain auditory, for example),
concise and presentation of the
straightforward means information should be
to show consistent. .
compliance.The (i) One way to show
sections could be consistency within a

combined to make given system, as well

them more concise an within the overall

to the point. In cockpit, is to show

proposed resolution (¢ information complies t

is integrated with (b). a comprehensive
cockpit design
philosophy.
(i) Another way to
show consistency is to
show certain aspects ¢
the design are
consistent with
accepted, published
standards such as the
labels and
abbreviations
recommended in ICAC
Doc 8400 or in SAE
ARP4105C. The
applicant might
standardise the
symbols used to depic
navigation aids (very
high frequency
omnidirectional range,
VORfor example), by
following the
conventions
recommended in SAE
ARP5289A. However,
inappropriate
standardisation, rigidly
applied, can be a
barrier to innovation
and product
improvement. Thus,
guidance in this
paragraph promotes
consistency rather thau
rigid standardisation.
(2) Where consistent
presentation of

**
* *
* *
* *

* oy
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2. Individual commentand responses

information is not
possible, the applicant
should show that the
differences do not
cause crew

confusion, do not
increase the error rate:
or task times, which
could lead to a
significant reduction in
the safety margins or
an increase in the crev
workload. Where
consistency trad®ffs
exist, as discussed in
the next paragraph, ths
following are design
attributes to consider
for their consistency
within and across
systems:

(i) Consistency trade
offs t is recognised the
it is not always possibl
to provide a consistent
crew interface.For
example, the use of a
consistent format
across the cockpit may
not work when
individual task
requirements
necessitate the
presentation of data in
two significantly
different formats. In
such cases, it should k
demonstrated that the
design of the interface
is compatible with the
requirements of the
piloting task, and that i
can be used individual
and in combination
with other interfaces
without interference
with either the system
or the function.

(3) To show
presentation and

* *
* ok
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format of information is
consistent in the
integration of systems
in the cockpit, the
applicant should

(i) provide an analysis
identifying each piece
of information or data
presented in muiple
locations, and show
that the data is
presented in a
consistent manner or,
where that is not true,
justify why that is not
appropriate.

(i) Where information
is inconsistent, that
inconsistency should
obvious or
annunciated, and
should not contibute
to errors in the
interpretation of
information.

(iii) There should be ¢
rationale for instances
where the design of a
system diverges from
the cockpit design
philosophy. Applicants
should consider any
impact on the workloac
and on errors as a
resultof such
divergences.

(iv) The applicant
should describe what
conclusion the crew is
expected to draw and
what action should be
taken when
information on the
display conflicts with
other information in
the cockpit (either with
or without a failure).

* *
* ok
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response, Not accepted

EASA considers thdbnsistency tradeoffs(qualifies fora dedicated paragraph as
emphasses it as a means to demonstrate compliamgth the rule. Therefore, bott

paragraphs are kept separate.

However, EASBasimproved the quoted sentences.

comment| 176

comment by:FAA

Proposed Resolutio

Change title:"FAA
Guidance"There
are no orderdisted
and the policy is all
Part 25..

Add AC 22C
material. MG-19
EDS, M&0 HF,
other applicable AC
material unless EAS
has not adopted
Change 7 at the tim

adequate and applicabl of 1302 publication.

Page Paragraph Referencec Comment/Rationale or
Number Number  Text Question
This is for
rotorcraft. The FAA
would not accept
applicant use of
FAA Order tr_ansport category
57 : airplane orders and
andPolicy o )
policy if there is
Part 29 policy and
guidance material
available.
Other
57 Documents

Add: FAA AC 2075
Controls for Flight
Deck Systems

Move the Part 25
memos to Other
Documents section
since they are good
reference material.

ADD:

FAA AC 004
Avionics Human
Factors
Considerations for
Design and
Evaluation (this is a
"avisory" AC and nc
a means of
compliance)

DOT/FAA/T@3/44

**
*
*

*
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Human Factors
Considerations in
the Design and
Evaluation of Flight
Deck Displays and

Controls
response, Accepted
The texthas beeramended as proposed.
comment | 211 comment by:Airbus Helicopters

AMC 29.1302 paragraph 4.2(e)

- end of page 28 and of page 90

>> Pilot incapacitation is not part of CS29 / CS 27 today. Addressing
incapacitation as proposed would require a specific rulemaking activity. AH po:
Pilot incapacitation is covered in CS25 only ahduld not be carried over in th
AMC.

Airbus Helicopters

response| Accepted

The wordingincluding crew incapacitatiofipas been removed from the propose
text onpp.28and90 of the NPA

3 Proposed amendments | 3.1 Draft CSs (draft EASA Decision) | GM No 1 to 29.1: 5864
Explanatory material P-
comment | 133 comment by:Airbus Helicopters

Airbus Helicopters comment:

Comment on Page 60, paragraph 2 (c) (iii)
Comment/Rationale:

The reference to Part 21 is erroneous
Proposal for update of the NPA:

Revise the reference to Part 21A.21 (a)

response| Accepted

Thetext has beeramended accordingly

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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3 Proposed amendments | 3.1 Draft CSs (draft EA®A&Ision) | GM No 2 to 29.1302 6468
Example of compliance matrix P-
comment | 102 comment by :European Cockpit Associatic
GM No 2 to 29.1302nd GM No 2 to 27.1302
pages 65, 67, 127 and 128
(reflecting to CS 29.777 (b) and CS 27.777 (b))
Original text:
¢tKS O2yGNRfa Ydzad oS t20FGSR FyR ||
there is full and unrestricted movement of each control without interference fi
GKS 02071 LAG aiGdNH2OGdzZNE 2 NJ (6 KS LIAnthes)to
1.8 m (6 ft) in height are seated
Comment:
The reflected heights are not reflecting the reality of pilot's heights; numbers
to be changed.
Suggested text
¢tKS O2yiGNRfa Ydzad oS t20FGSR FyR ||
there is full and unrestricted movement of each control without interference fi
0KS O2071LIAG adGNHZOGdzZNE 2NJ GKS LIAT20C¢
1.95 m (6.5 ftin height are seated
Justification:
In the NPA it is only required to have appropriate seating and up to a flight
height of 1.80 m. This is far not reflecting reality. Since human mankind has ¢
massive in height over the recentrté in average and variation, flight crew height
to 1.95m has to be considered in cockpit arrangement and seating provision:
has (according to Wikipedia) the average height of man in several countries a
exceed the height of 1.80; like Nethands (182.5), Belgium (181.7), Denm
(181.4).
response| Partially accepted

Thetext has beeramended to reflect the actual values provided in CS 27/29.77

**
* *
* *
* *

* oy
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3 Proposed amendments | 3.1 Draft CSs (draft EASA Decision) | CS 27.1302 Insta 69
systems and equipment for use by the crew '
comment | 123 comment by:Airbus Helicopters

Airbus Helicopters comment:
Comment on NPA CS 27 part from Page 69 to 129
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Comment/Rationale:
All the previous comments made by Airbus Helicopters on th29CGfe transpose
to CS 27, by similarity

response| Noted

comment | 177 comment by:FAA
Page Paragrapt Comment/Rationale or  Proposed
Number Number Referenced Text Question Resolutior

This statement sugest that
This installed Part 27 rotorcratf will have
equipment mustbe more than one crew
shown, individually member. Part 27 only
and in combination requires one pilot. Sugges
with other such to update the wording to
equipment, to be read This installed
1st designed so that equipment must be showr
paragraph trained crew individually and in
-second members can safe combination with other
sentence perform their tasks such equipment, to be
associated with the designed sohat a trained
intended function crew member can safely
of the equipment perform the task
by meeting the associated with the
following intended function of the
requirements: equipment by meeting the
following requirements:

69

response| Not accepted.

Erew memberghasbeenredefined therefore, EASA considsthe use otthe plural
appropriate.

comment | 207 comment by:Garmin International
CS 27.1302, AMC 27.1302:
The proposed regulation and guidance material do not contain information a

the qualifications of the individuals or organizations who will be authorized to
findings of compliance to this regulation.

Provide information about the minimum qualifications necessary for a memb
EASA staff or other to make a finding of compliance to the proposed rule.

response| Not accepted

Please sethe response to comment #73

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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2. Individual commentand responses

3 Proposed amendments | 3.Draft CSs (draft EASA Decision) | AMC 27.1302
. p. 70120
Installed systems and equipment for use by the crew
comment |7 comment by THALES Avionic

THALES Avionics concurs with AMC 27.1302 8.1.2 (d) about the limitation c
27.1302applicability to part 27 high end helicopters segment only (IFR and C,
However and for the sake of better clarity, THALES propose to modify the ser
in AMC 27.1302 8.1.2. (d)(1) by suppressiry &€AT A and by modifying the
sentence with Appicants for a G&7 rotorcraft approved for CAT A and |
operation, or for a significant change potentially affecting the HFs foR7C
rotorcraft approved for Cat A and IFR operation

response Not accepted

The proportionality provisions have beesignificantly reworded. However, th
proportionality provisions applicable to @3 rotorcraft approved for CAA have
been retained asa CATA approval implies a high level of complexity, similarly to

comment | 78 comment by:Garmininternational

AMC 27.1302 Paragraph 2.2 Page 77:

Ly GKA&a &aSO0A2y YR ydzYSNRdza 24 KSNZ
0KS dzaS 27F Ay &This i$ dp@dpriate fprode blivpSs¢ Gf €odductin
human factors evaluation; howey, we are concerned that this could become f{
basis for requiring training for specific equipment on Part 27 rotorcraft which i
presently required.

' RR Of F NAF@AYy3 fFy3dzr3S GKFEG NBFSN
installed equipmg 0 ¢ ¢Aff y20 06S dzaSR | a |
requirements.

response| Not accepted

Pleaseseethe response to comment #152

comment | 79 comment by:Garmin International

AMC 27.1302 Paragraph 3.2.1(c) Page 78

The phrasét ¢ KSNBF2NBE 6KAES YILLAY3I GKS
2ySXé Aa dzy Ot SIN® 2KIG Aa GiKS Y2
S a O

SldzZA LIYSy ¢ 2NJ adKS Y2RAFASR |
response| Accepted

The £ntence has been modified

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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comment | 80 comment by:Garmin International

AMC 27.1302 Paragraph 3.2.3 (b) Page 81:

Include a description of what level of integration, complexity, novelty, or severit)
meet the criteria for including in the candidate list of items to be scrutinized.
cdZNNBYy G ¢62NRAYy3I R2SayQid YvYr1S dGdkaa O

response Not accepted

Pleaseseethe response to comment #76

comment | 81 comment by:Garmin International

AMC 27.1302 Paragraph 3.3.2(e) Page 84:

Controlled scenaridased HF assessment in simulated flight with multiple crews
the potential to add significant cost to CS 27 projects. Further, the paragraph 3.
a0FradSYSyid GKIFG a5dzS G2 Ay (-Kabkll gsRekshan
LISNF2NY¥YSR 6A0GK | aAy3datS ONBg | NB y
LI N} AN LK MPHORUVGOGOUOOAAAD adlraSySyid
demonstrate the HFs scenafiased assessments (refer to 3.3.2(e))". Note
particular that pargraph 1.2(d)(3)(iii) directly refers to the paragraph 3.3.2(e), w
makes it all the more confusing.

Suggest that the 3.3.2(e) statement be removed or at least modified to acknow
the paragraph 1.2(d)(3)(iii) allowance for single crew demonstnati

response| Not accepted

EASA considers 1.2(d){B) ‘Hllowed to use a single crew member to demonstr
the HFs scenaribased assessments (refer to 3.3.2@)3.part of the proportionality
approach it enablesthe applicant, should the project be subject to this alleviati
to use a single crew for scenatiased evaluations.

comm

ent 83 comment by:Garmin International

la/ HT®dMonH ! LIISYRAE m aC!! hNRSNBE |y
References Policy Mem&aNM-0103 and Notice 8110.98.

Notice 8110.98 was cancelled in 2003 and can only be found through a historical se
0 KS 6tip:l/irg.taa.gov/ website. It would be better to reference AC-08, Avionics
Human Factors Considerations for Design araluation, which was published by the F
in part to fill the gap left by the expiration of Notice 8110.98.

¢tKS NBFSNBYOS (2 -nomn2oiér OB yayWi2z o6!Sba ¥
http://rgl.faa.gov/ website. | 2 6 SGSNE A G OFly 065 ¥F2dzyR-
ANM10G601-no! ¢ 0&ss
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http://rgl.faa.gov/Requlatory and Guidance Library/rgPolicy.nsf/0/4B68CF2DFBOE
86256D6400548CF5?0penDocun)ent

Suggest adjusting the reference to “REM100601-03A", which is also consistent with tk
reference used in ACOM4 section 4.3.

response| Accepted

The commentedeaferenceshave been amendediccordingly.

comment | 85 comment by LBA

¢KS bt! dzaSa (GKS SELINBaaiAz2ya oNBAGY2N
unless these expressions are not defined neither in the basic regulations (216
and 2018/1139) nor in Part 21 (see Chapter 2.3.1, Page 5 AND AMC 29.1302,
3.3.1 (c), Page 21 AND AMC 27.1302, Chapter 3.3.1 (c), Page 83) or initiadlay
la/ kDa HPKHTPMONHD ¢KS o6Faird NBIdA |
motor-LJ2 6 SNER | ANODNI Fiié gKAOK asSSvya (2
be revised/updated on the basis of the new basic regulation. Furthermore
expres2y AGAAYLIE S OKIy3aS (2 NRG2NONI Fié
changes. Therefore, it is not clear what is a simple rotorcraft nor a simple chai
rotorcraft.

response| Accepted

Please sethe response to comment #84

comment | 94 comment by:General Aviation Manufacturers Associatit
AMC 27.1302 Paragraph 2.2
Page 77
D! a! NBIldzSaiGga Ot NAFAOFIGAZ2Y 2F (KS
SdZA LISy Gés a GKA&A Aa OdNNByidte yz
response| Not accepted
Please sethe response to comment52
comment | 95 comment by:General Aviation Manufacturers Associati

AMC 27.1302 Paragraph 3.2.3 (b)
Page 81

This section lacks the necessary detail to understand under what |legehggdlexity
and when an assessment is required. GAMA recommends additional crite
developed to clarify when and the level of scrutiny required.

response Not accepted

Please sethe response to comment#6.
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comment | 96 comment by GeneralAviation Manufacturers Associatio
AMC 27.1302 Paragraph 3.3.2(e)
Page 84

GAMA considers paragraph 3.3.2(e) to be confusing and conflicting with
27.1302 paragraph 1.2(d)(3)(iii) which directly refers to the paragraph 3.3.2(e)

GAMArecommends that paragraph 3.3.2(e) recognizes paragraph 1.2(d)(3)(ii
makes allowance for single crew demonstration under a controlled scebased
human factors assessment.

response| Not accepted

EASA considers 1.2(d){B) \Hllowed to use a sirlg crew member to demonstrat
the HFs scenaribased assessments (refer to 3.3.2@&3.part of the proportionality
approach it enablesthe applicant, should the project be subject to this alleviati
to use a single crew for scenatiased evaluations

comment | 99 comment by:General Aviation Manufacturers Associati

Section 1.3,
Page 72

Typo:/ Kl y3S {120 SKKG IKNI WKAIK f SPSt Qo
response| Accepted

Thetypo has beercorrected

comment | 101 comment by :General AviatioManufacturers Associatior
Section 1.3,
Page 72
Typo:!! YOAIdzA & Ay (KS R SiEhinyhi definBioh, cragge.dh
g2NR WdzaSQ (G2 WYA&adzasSQ G2 0S O2yanrs
response| Not accepted

Catachresis indeeckfers to the unplanned use othe equipment,contraryto the
prescribed use. It jhiowever, not the wrong use of the equipment.

comment | 106 comment by:General Aviation Manufacturers Associatis

Section 1.3,
Page 72

AmblgwtylntheRS AY A
I 00SaaqQd tf Sl

response Accepted
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The @ragraph has been modifigd improve clarity.

comment | 109 comment by:General Aviation Manufacturessssociation

Section 3.2.8(a),
Page 83

5dz8§ (2 GKS O2yGSEG 2F (KAaAa &aSOidazy
singular.

We suggestt K yaS WSELISOGSR ONBg 0SKI FA
0 S K I @ AltanayNuk leedeficial to review alkes of the word crew.

response| Accepted

Thetext has beeramended accordingly

comment | 111 comment by:General Aviation Manufacturers Associati

Section 3.3.2(a),
Page 84

Typo: Wa OSy I NA2 RSaA3IySNBQ (S E (suggest 2hazfgiR
toWa OSREARAAYSNAQOD
response| Accepted

Thetext has beeramended accordingly

comment | 112 comment by:European Cockpit Associatic

4.3. Presentation of information (c)

Original text:
(c) Characters, fonts, lines and scalarkings (CS 29.1301(b) and CS 29.154
Crew members, seated at their stations and using normal head movement, s
be able to see and read display format features such as fonts, symbols, icol
markings. In some cases, crosscockpit readability beyequired to meet the
intended function that both pilots must be able to access and read the dis
Examples of situations where this might be needed are cases of display failt
when crosschecking flight instruments. Readability must be mairgdimn sunlight
viewing conditions (per CS 29.773(a)) and under other adverse conditions s
vibration. Figures and letters should subtend not less than the visual angles d
in SAE ARP41Q2at the design eye position of the crew member who norynadles
the information.

Comment:
Due to the typical construction of helicopter windshields and windows blindin
the sun is highly probable.

**
* *
* *
* *

* oy
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Suggested:

Add a sentence
Means to avoid sun blinding by the flight crew, like an adjustabieblinding
protection, must be available.

response| Not accepted

Although EASA recognises the benefits that may result from the installation of
blinding protection, it is considered that making it mandatory is beyond the sco

this AMC.

comment | 114 comment by:General Aviation Manufacturers Associati
Section 3.3.2(e),
Page 85
Typooh RR YR O2y¥dzaAy3a dzaS 27T ( W8suggesh
is changed totW ONB 6 YSYO0SNJ RSLISYRSyOe Qo

response| Not accepted

Ynhter-individual variabilitgds considered sekxplanatory. This term is widely used
Human Factors literature. The meaning is different flraw member dependen&y

comment | 118 comment by:General Aviation Manufacturers Associati

Section 4.1(a),
Page 88

S Wbhb2d I ff GKS ONRGSNAIis
r? 2 - < . A N

Typo:{ Sy Sy O
2d 0KS 62NR WONARGSNRIFQ o658

confusing.{ K zt

response| Not accepted

Please sethe response to comment #117

comment | 120 comment by:General Aviation Manufacturers Associati

Section 4.3(b),
Pages 92 to 93

Typo:¢ KSNBE | LILISFNB G2 06S YAaaay3da 02yl
AYTF2NXIEGA2Y XQ
response Noted

Pleaseseethe response to comment #119

comment | 121 comment by:General Aviation Manufacturers Associatit

Section 4.1(a),
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Page 88

TYypo:QHT ®MONHQ aK2dz R 6S W/ { HT®MOANHQ

response| Accepted

Thetext has beeramended accordingly

comment | 178 comment by FAA
Page Paragrapl Referencec Comment/Rationale or Proposed
Number Number Text Question Resolution
Is the intent of this AMC to Clarify. However,
replace MOC's in the would not agree
referenced CS's# no, then that this AMC
this is an inaccurate takes precedence
statement. If yes, then we over MOCs
should go back and defined in specifir
and several reference this AMC in rule AC's.
71 1.2 (a) other affected sections (i.e., AMC Example:". . .CS

paragraphs 27.771(a):For MOC see  27.1302 and

in C&7 AMC 27.1302 sections X, Y complements
Z) MOCs insveral

other paragraphs

Non concur if the intent of in CS 27 (refer to
this AMC is to provide paragraph 2,
acceptable MOC for other ( Table 1 of this
27 paragraphs. AMC). . "

Extraneous wordNot
necessary."all" may
confuse the issue if 1302 v
21.101 is invoked for a
particular STC
modification. Does that
mean the entire ockpit
("all") is now subject to 130
even though the STC only
affects a portion?

What is the difference

between an abnormal

condition and emergency

condition? The level of the Delete

1322 alert that igyenerated” ,, N
abnormal. Keef

(Cautions are "abnormal”

71 1.2 () “all Delete "all" .

71 1.2(b) "abnormal” . consistentwith

and Warnings are
"emergency"?)"Abnormal” the rules
is more in the Part 25 (27/27.1585)
transport airplane
lexicon. Additionally, the
authorities do not approve

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.

* *

i Y o Proprietary document. Copies are not controlled. Confiewvision status through the EASA intranet/internet. Page1290f 193

*
* ok

An agency of the European Union



EuropeanUnion Aviation Safety Agency CRD to NPA 2@-11
2. Individual commentand responses

"abnormal" procedures
according to 27/27.1585

Possible

solutions:
This is interesting (1) Applicants
breakdown. When for CS27

discussing HF relative to  rotorcraft
1302 the issue is crew approved for
workload and error.What single pilot
are the thoughts of focusini IFR,IFR with CA”
(d) on minimum crew and A design and
kind of operation (27.1523 performarce, or
and 1525) vs. solekind of for a significant
operation? change
From a cockpit complexity potentially
and workload reference, th affecting the HFs
71 1.2(d)() number of pilots will should follow all
significantly change the  this material.
workload and impact error (2) Applicants
managment.An example is for CS27
that the H135T3 (single pilc rotorcraft
IFR/CAT A) is just approved for dua
as complex as an AW139 c pilot IFR or single
H175 (Bth are dual pilot  pilot VFR with
IFR/CAT A (for FAAjrom CAT A design an
the FAA reference, the performance are:
H135T3 does not require  (3) Applicants for
formal pilot training or type CS27 rotorcrat

rating. approved for
single pilot VFR
only are:
Applicants
fora C&7
rotorcraft Suggested
approved change:

for CAT A If previous comment not
and IFR acepted, then consider this
operation, and following comment.

or CATA, c

for a Unsure why a CAT B IFR
significant rotorcraft is different from a
change CAT A IFR rotorcraft
potentially is. Appendix B does not
affecting  delineate differences

the HFs, between CAT A/B.

"Applicants for a
CS27 rotorcraft
approved for @T
A, IFR operation,
or proposed
significant
changes that
potentially affect
human factors,
should follow all

71 1.2(d)(1)

should . .
this material
follow all
this
material
e TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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Suggested
Unsure why a CAT B IFR change:
rotorcraft is different from a "Applicants for
"...CAT B CAT A IFR rotorcraft CS27 rotorcraft

1 1.2(d)2) and IFR. . . is. Appendix B does not  approved for CA
delineate differences A and VFR
between CAT A/B. operations only,

are:"

response| Partially accepted

1) Accepted. 1.2(a)the point made bythe FAA is sharedlhe omment is
included in the text.

2) Not accepted.

1.2(b) Perhaps there is a wrong reference here. It seems that-AA is
chalkenging the language of the rule (f&llQ as in the same commel
applicable to C89 (pleasesee comment #147).

3) Accepted.

1.2(b) Here again there malye a wrong reference. Anyway, the wordi
WHbnormathas been changed tilbnormal/malfunctioflas per AMC tc
CS29.1302.

4) 1.2(b):pleaseseethe response to comment #147

comment | 179 comment by FAA

Comment/Rationale or
Question

IF 21.101 is not applicabl
and the applicant is not
required to step up to the
latest amendment, then
the guidance in this
paragraph is not required. Delete (4).
If the intent is to levy 130:
on all projects, this shoulc
be explained and justified
in a document other than
the AMC.

Page Paragrapt
Number Number

Proposed

Referenced Text )
Resolution

72 1.2(d)(4) Entire paragraph

72 1.3

"Conformity™: ". . .

Conformity of the
facility is one
parameter that
distinguishes one
means of

How does conformity of a

facility fit into conforming

a part installed on an Clarify or
aircraft or the aircraft itsel delete
and how does it relate to

13027

**
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compliance from
another.”

response Accepted
1. ®.2(d)(4¥has been deleted and an explanation has been providdd2(d).

2. The quoted sentenclas been deleted.

comment | 180 comment by FAA

Page Paragrapl Comment/Rationale or Proposed
Referenced Text . .
Number Number Question Resolution

confusing.In context of Change " ..
a hoist operation, the .helping the
hoist operator's fine crew. . ." to
maneuvering of the ".. .helping
helicopter via the hoist the pilot. . ."

“"Crew member"". .
.or to helping the
crew to control the

73 1.3 . . pendant controls is and clarify
aircraft in a hover | o " -
. helping" the helping
are considered to . L
, pilot. Otherwise, is

be crew members. - )
providing clearing Or Delete
callouts considered words after
"helping"? "hoist"

The paranthetical

Display:“(typically - i oment not necessar

visual, butitmay é . . Delete

. since, Iin context, .

73 1.3 accompanied by . , paranthetical
) . auditory and tactile

auditory or tactile . . statement

" feedback is ancillary to
feedback) :

the display
attributable” infers Change

"caused by". . W
In context with 1302, th atlt'rlbutable

HE would be caused by ©©
Human the human's interaction deviation by
73 1.3 Error: "attributable with the pilots or
to the crew . .." . , . crew from
equipment/information .
what is
that lead to the human .
: considered . .
taking an erroneous or -,

inappropriate action.

respons( Partially accepted

The definition of ¥rew membefhas been improved to clarify that only cak
operatorsthat hawe the possibility to interfere with the cockpit crew are to |

**
*
*

*
* ok
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considered as€rew memberQ A calout triggeredby a cabin operator does n¢
qualify this operator as #rew membeQ

Please se alsathe response tacomment #150.

comment | 181 comment by FAA

Page Paragrapl Referencec Comment/Rational Proposed Resolution

Number Number Text or Question
Abnormal
or
emergency
conditions:
For the
purpose of
this AMC, Consider
abnormal .
or revx_/ordlng. Sounds
emergency as if from Part . Suggestion:
) 25. "Abnormal"is ..
opergt'mg regulatorally Emergency conqmons:
conditions Aircraft or operational

refer to undefined. For conditions requiring the
example: being 10 . 9

conditions crew to perform actions,
74 1.3 knots slowon .
that do . . either by memory or by
) airspeed during an
require the reference to the

approach could be

crew to . Emergency Procedures
considered . .

apply N . section of the flight

rocedures abnormal” where manual."

P! " there are no OEM '

different .
dictated

from the

normal procedures.

procedures

included in

the

rotorcraft

flight

manual
The use of Add: "Uncommanded.For
"uncommanded" in the purposes of this
guidance document, uncommandec(
documents, is defined as a change to

74 13 particularly in system or aircraft
' context of configuration or status no
automation initiated by the
initiated mode pilot. Changes to the
changes, has system or aircraft
created issues in tF configuration or satus
e TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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past. In context of made by automation is

HF, the term considered
"uncommanded” "uncommanded."
should be

defined. Applicants
have argued that
when the
automation logic
changes a mode
that it is
"commanded" by
the logic. Others
have used
"uncommanded" to
describe events
where the pilot did
not "command" a
change and
automatic mode
changes are
"uncommanded."
Refer to 4.4.(c)(3)(ii
(D), page 36.

response| Partially accepted

Please sethe responses to coments #150and#166

comment | 182 comment by FAA
Page  Paragraph Referenced Comment/Rationale or Proposed
Number Number  Text Question Resolution
"...guidance MG-20 does not provide Chanae "all"
76 2.1(b) material for al guidance material for "all" " 9 \
to "some of

W the HF related regulations

response| Partially accepted

EASA agrees that MZ® does not providguidance for all Hirelated regulations
Paragraph 2.1 has been completely reworded to provide more clarity.

comment 183 comment by FAA

**
* *
* *
* *
* oy
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Page Paragrapt Comment/Rationale or Proposed

Number Number

Referenced Tex .
Question

n

..the
assumption that
the rotorcraft
will be operated
by qualified crew

This is sticky for the
FAA.What does
"trained" mean in
context? Formally,

Resolution

, for 27, the use
of "familiar",
albeit an
unquantifiable
concept and

77 2.2 unless the aircraft is .
members who generic term,
) . over 12,500 pounds
are trained in the .., ._Mmay be better
(5,669 kg), "training™ in .~
use of the than "trained
. the form of a type C
installed L : which implies a
. . rating is not required.
equipment. formal process.
IF an AMC is
guidance and an
applicant can
IF an AMC is equivale! suggest another
o o : means of
Overview ". . .anto an AC it is a guidan .
: compliance
overview of the document not
through the
human factors regulatory. The _
o " CRI/IP process:
77 3.1 certification statement . . . R
. Changeto"...a
process thatis Necessary to .
" overview of a
necessary to demonstrate. . .
; : human factors
demonstrate." compliance sounds -
certification
mandatory
process
acceptable to
demonstrate
compliance . . ."

response| Not accepted
2.2)Pleaseseethe response to comments #3#145 and#152.

3.1) Thecommentis accepted the text has beerreworded accordingly

comment | 184 comment by FAA

Referenced Text SOMmment/Rationale or
Question

Page Paragrapt
Number Number

Proposed
Resolution
Applicants may The topic in this paragraph

evaluate whethe pertains to HF generally an Move to

statements of  not just new and paragraph
79 3.2.2(d) the intended novel. Consider moving  that talks
o function(s) and these to separate about HF,
the associated subparagraph.This not just

task(s) are
sufficiently

sentence and the following "novel"
subparagraphs are differen

**
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specific and topic than "novel" features
detailed by usinc and are more general to
the following section 3.2.2.

guestions: (and

(1)....(7)

response| Accepted

The quoted sentence has been deleted

comment | 185 comment by FAA
Page Paragrapt Referenced Text Comm_ent/Ranonale or Propose_d
Number Number Question Resolution

This is unclear and

ambiguous.Does this meai
A function or that installing a touchscree
system that the display in a cockpit with no
applicantchooses existing TS dispja requires
torefertoasa the underlying TS needs tc

323 bas_eline from havg been certified by the _
80 (é) ('3) W) which the novelty applicant? Clarify.

is derived needs t Does it mean that the
have been applicant must have
certified by the  installed a TS in another
applicant under C cockpit and certified it
27.1302. under 1302 in order to use

as a baselineMHow would

that work for an STC?

response| Partially accepted

Paragraph 3.2.3. has been fully reviewtt reference tothe regulatory material
used for the certification of the reference product has been removed :
transferred toAMC 27/29.130%5ection5 that describes the means of complianc

comment 186 comment by FAA

Page Paragrapt Comment/Rationale Proposed

Referenced Text

Number Number or Question Resolution
Irrespective of the above "Lol" ; Presume Spell out
81 3.24 the EASA involvement ir means "Level of N P "
L N Lol
the verification of Involvement"?
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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**
* *
* *
* *

* oy

An agency of the

response| Accepted

compliance
demonstration of the
subsequent steps of the
human factors process
will depend on the Lol
determined by EASA in
accordance with point
21.B.100 of Part 21

WolQs already included in the abbreviatislist of AMC 27/29.1302

comment| 187

Page

Paragrapl

Number Number

85

3.3.2(h)

comment by FAA

Comment/Rationale or  Proposed

Referenced Text Question Resolutior

The crews need to

be properly trained

prior to every This is good but should
assessment so thail expande to discuss level ¢
during the analysis, training. Does EASA requi
0§KS Wt I O1 afull type ating course for
factor can be Part 27 rotorcraft or is it
excluded to the more of a check flight and
maximum extent  pilot license

possiblefrom the  endorsement?Depending

set of potential on the answer and the

causes of any depth of required training,

observed human this paragraph should be
performance issue. amended. Consider
Furthermore, for  Itis good to have pilots  expanding
operational who have experience with and

representativeness system buithat also means clarifying.
purposes, realistic they may have
crew task sharing, workarounds that are theit

from normal to own and not in
emergency procedure. Likewise,
workflows and having novice pilots with n

checklists, should k or just the required
respected during familiarization provides
HFs assessments. good information regardin
The applicant usability, concentration an
should make workload under 771, 1301
available any draft and1325 as well as 1302
or final rotorcraft

flight manual (RFM
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procedures and
checklists
sufficiently in
advance for the
crew to prepare

response| Noted

EASA requires a full typating course for Pa27 rotorcraft

comment | 188 comment by FAA

Page Paragraph Comment/Rationale Proposed
Referenced Text : .
Number Number or Question Resolution

Either delete ol
Controls can be comb_me_ ("').
and (iv) into:
made

distinguishable or This two provides a

predictable by means to make a Critical controls

: . ) should have
differences in control easily :
. . multi-sensoy
form, colour, identifiable by the identification
4.2(d)(2)(iii’ location, motion, pilot (see (i)). (iii) is .
88 . ; means (Size,
and (iv) effect and/or out of context with
. shape, texture,
labelling. the rest of the : .
L haptics, visual,
Shullets, (iv) is good etc). For
AND content but '
N L o example, use ¢
Colour coding is prescriptive.
color alone as
usually not an identifyin
sufficient . .. " 11ying
feature is not
sufficient.
CS 27.1302(a) an
(b) require the
information
Delete
necessary to
. explanatory
accomplish

text, start para
The explanatory text with "Labels
is not needed.If tie should . .."
into 1302section
desired, do so in Add
heading "Labelling” "CS27.1302 (a
(b) to the title

defined tasks to b
provided precisely
and clearly. They
also require the
controls to be
accessible and
usable by the crev

88 4.2(d)(2)(i)

. . 2) Labelling . .
in a way that is (.. ) g
consistent with the
urgency, frequenc
and duration of

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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response| Accepted

the tasks.
Therefore, labels

Thetext has beeramended accordingly

comment| 189

Page Paragraph
Number Number

89 4.2(d)(2)(Gii

89 4.2(e)(1)

* *

*
* gk

An agency of the European Union

comment by FAA

Comment/Rationale o Proposed

Referenced Text ; i
eferenced Text  estion Resolution

The design shouli

avoid hidden

functions (such a

clicking on empty

space on a displa

to make

something

happen). In context of the

However, such  preceding and

hidden functions following information Move to
may be acceptabl this information is an appropriate
if adequate orphan. It does not  space or delett
alternate means clearly fit the flow of

are available to  (2) and "icons"

access the

function. The

design should stil

be assessed for it

ease of use and

crew

understanding

"The applicant
must show that
each crew
member in the
minimum crew, as
defined by CS
27.1523, has
access to and car

Delete from
"The applicant’
Explanatory text not to"...by the

needed. crew.". Start

operate all the o
para with "Any

necessary "
control . . .

controls.

Accessibility is on

factor in

determining

whether controls

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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89 4.2(e)(1)

89 4.2(€)(2)

response| Accepted

support the
intended function
of the equipment
used by the crew.
Any control . . ."

If the shoulder
restraints are

be shown with the
shoulder
restraints locked.

CS 27.1302(b)
requires
information
intended for the
use by the crew t

If this is not a "should'
then delete. It sounds

like its an

option. Accessibility o
. controls with shoulder
lockable, this may harnessedocked
should be assessed,
particularly primary
controls or any other

control used in

emergency procedure

Delete the
sentence or
modify

"Show that the
pilots can
reach and
manipulate
high priority
controls
needed for the
safe operation
of the aircraft
with the
shoulder
harnesses
locked."

Delete
sentence : CS
27.1302(b)
requires
information
intended for
the use by the

be provided ina No need to repeat rul¢ crew to be

clear and
unambiguous
form, to be
accessible, and tc
enable crew
awareness.

language

Please sethe response to comment #157

comment| 190

provided in a
clear and
unambiguous
form, to be
accessible,
and to enable
crew
awareness.

comment by FAA

Page Paragraph Referenced Comment/Rationale o Proposed
Number Number  Text Question Resolution
. *x TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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90 4.2(e)(2)
90 4.2(F)(1)(ii)
90 4.2(F)(1) (v
90 4.2(H)(2)
90 4.2(H)(2)(0)

**
* *
* *

*
* ok
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"...and of a
minimum

equipment list

(MEL)
dispatch."

. .with an. .

Controls of a
variable
nature that
use a rotary
motion must
move
clockwise

MMEL usually
accomplished by AEG
postTC.Is this
intended forATC/STC’

grammatical

The wording describe:
the same thing as (i)
but in greater detail

This statement is out ¢
context with paragrapl
and is specificto a
control. If maintain,

If this statement
relates to STC or
ATC's clarify

Delete "an"

combine (i) and (iv
"The applicant
shouldshow that
the controls
required to regain
control of the
rotorcraft or
system and the
controls required
to continue
operating the
rotorcraft in a safe
manner are usable
in conditions with
extreme lighting
levels or severe
vibrations like
turbulence or othe
vibration and
should not prevent
the crew from
performing all their
tasks at an
acceptable level ol
performance and
workload"

Delete, move to
appropriate

from the OFF should describe how section, or precede

position,
through an
increasing
range, to the
full ON
position.

A control
input is often

you want controls to
move relative to their
function

extraneous language,
not needed.

with "for example"

Delete. Revised
para:
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required in
response to
information
on a display ¢
to change a
parameter
setting on a
display.

The applicant
should
specifically
assess any
rotary knob
that has no
obvious
WA Yy ONB
WRSONS
function with
regard to crev
expectations
and its
consistency
with the other
controls in the
cockpit.

90 4.2(H)(2)()

**
* *
* *

*
* ok

An agency of the European Union

This is written as if it
addresses a specific
issue in a cert
project. If yes, use as
an example.

Add "For example"d
rotary knob example.

A knob's inherent
rotational

function does not
always have to be
"increase" or
"decrease". For

To ensure that a
control is
unambiguous per
C27.1302(b)(2),
the relationship
and interaction
between a control
and its associated
display or
indications should
be readily
apparent,
understandable,
and logical.

Delete, expand to
clarify, or phrase a
example.

To ensure that a
control is
unambiguous per
CS 27.1302(b)(2),
the relationship
and interaction
between a control
and its associated
display or
indications should
be readily

example, discrete fielc apparent,

selection could be
accompished turning
knob clockwise for
"right", counter

understandable,

and logical.

For example, the
applicant should

clockwise of "left") The specifically assess
tricky bis arise when ¢ any rotary knob

knob controls a
vertically displayed
parameter like a

bug. For instance, if
the knob is located
adjacent to and to the
left of the parameter
controlled. does the
pilot rotate the knob

that has no obviou
WAYONBI &
WRSONEBI &
with regard to crew
expectations and
its consistency witl
the other controls
in the cockpit. The
Society of

clockwise to move the Automotive

bug down the scale
spatially or @es the
pilot rotate the knob

9y 3IAYSSNI
publication
ARP4102, Chaptel

clockwise to "increase 5, is an acceptable
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response| Accepted

the value that the bug means of

is indexing (meaning, compliance for
the bug moves "up" controls used in
the scale, presuming cockpit

"up" indicates greater equipment.

or larger values) What

about a knob located

adjacent to and to the

right of the parameter

controlled?

The text has beeramended accordingly

comment| 191

Page
Numbe
r

Paragraph Referenced
Number  Text

There should
be a clear and
unambiguous
indication
when a crew
input is not
accepted or
not followed
by the system

91 4.2(9)(1)

(27.1302(b)(1)

. This feedbac
can be visual,
auditory, or
tactile.

Feedback, in

91  4.2(9)2)

form, should

Info in 4.2(g)(6) woull
an appropriate work well here since .
(9)(6) is broad in
be provided to scope.

comment by FAA

Comment/Rationale
or Question

Proposed Resolution

There should be a
clear and
unambiguous
indication as to the
meaning of the
feedback
indications. For
example, if the intent
of the feedback is to
indicate a

Additional text to helf commanded event v:

clarify (2)

system

state. Addionally,
provide feedback
when a crew input is
not accepted or not
followed by the
system
(27.1302(b)(1)). This
feedback can be
visual, auditory, or
tactile.

Either replace (2) wit
(6), rewrite (2) to
include parts of (6)
and delete (6), or
delete (6).

**
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inform the
crew that

Recommend:
4.2(9)(2): "To meet
the requirements of
CS 27.1302, the
applicant should
show thatfeedback ir
all forms is obvious
and unambiguous to
the crew in their
performance of the
tasks associated witt
the intended functior
of the

equipment. Feedbacl
, in an appropriate
form, should be
provided to inform
the crew that:"

Retain 4.2(g)(2) jv)

Delete 4.2(g)(6).

when a contro This is

is used to
move an
actuator
through its

confusing."Actuators
" normally relates to
flight control
acuators. Does this

range of travel mean that when the
the equipment cyclic is moved there

should

needs to be an

provide, within indicator in the

the time
required for
the relevant

cockpit showing the
position of the
pitch/roll actuators

task, and the swash
91 4.2(9)(2)(in o_per_gtionally plate? The example i Clarify or delete

) significant not clear. How does
feedback of an actuator's range ¢
4 KS | Oitravel coincide with
position witin "target speed"
its range. (presuming target
Examples of speed =
information  airspeed/ground
that could speed). Also, the
appear relative rationale for including
to an "the valves of various
I OG dzI { 2 systems" in the
range of travel sentence seems to
include the indicate actuator
target speed, valves?
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respons( Accepted

and the state

of the valves @

various
systems

The texthas beeramendedaccordingly

comment | 192

Page

Number Number
92 4.2(9)(3)
92 4.2(g)(4)

**
* *
* *

*
* ok

An agency of the European Union

Paragrapl Referenced Comment/Rationale

Text

As an
example, the
switch
position alone
is insufficient
feedback if
awareness of
the actual
system
response or
the state of
the system as
aresult of an
action is
required as
per CS
27.1302(b)(3)

Controls that
may be used
while the use
is looking
outside or at
unrelated
displays
should
provide
tactile
feedback.
Keypads
should
provide
tactile
feedback for
any key

comment by FAA

or Question Proposed Resolution

This is confusing as

worded. Is or is not

switch position alone
sufficient? Currently
switch position is
referenced in 27.132
and 1335. Is the
intent to broaden the
concept of switch
position alone is
insufficient to other
systems?

Clarify

Suggest:

Controls should
include tactile
feedback.Keypads
should provide tactile
feedback for any key
depression. In cases
when this is omitted,
it should be replaced
with appropriate
visual or other
feedback indicating
that the system has
received the inputs
and is responding as
expected. Tactile
feedback in the form

Majority of the
paragraph
information is in the
second paragraph
relating to keypadsl
think the topic is
tactile
feedback.There
seems to be two sep
topics though;
controls for use while
not looking at the
control or display anc
keyboards.Is the
topic tactile feedback
or type of control?
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depression. I of control

cases when identification and use
this is should be included fo
omitted, it controls that may be
should be used while the user is

replaced with
appropriate

looking outside or at
unrelated displays.

visual or

other

feedback

indicating

that the

system has

received the

inputs and is

responding a:

expected.
Either replace (2) witt
(6), rewrite (2) to
include parts of (6)
and delete (6), or

To meet the delete (6).

requirements Recommend:

of CS 27.130Q. 4.2(9)(2): "To meet th

the applicant

requirements of CS

should show 27.1302, the applicar
that feedback Same should show that
in all forms is recommendation as feedback in all forms

obvious and 4.2(g)(2) obvious and

unambiguous unambiguous to the
92 4.2(g)(6) tothe crew in As written (6) isa  crew in their

their generalization performance of the

performance compared to the (1) . tasks associated with
of the tasks . .(5). Looks like an a the intended function

associated expansion of (2) of the

with the equipment. Feedback
intended in an appropriate
function of form, should be

the provided to inform the
equipment crew that:"

Retaind.2(g)(2) (iv)

Delete 4.2(g)(6).

Applicants

should use  UnnecessaryThe
this AMC to AMC is a means of
show that the compliance by
information  definition.
displayed in

92 4.3 (a)(1) Delete sentence

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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the proposed
design
complies with
CS
27.1302(b).

4.3 (a)(1)

92 2

Al

**
* *
* *
* *

* oy

An agency of the

European Union

(2) is more general
and broader than (1)

Swap (1) with (2)

"(1) The presentation
of information to the
crew can be visual (fc
instance, on a display
I dzZRA G2 NB ¢
checklist) or tactile
(for example, control
feel). The presntation
of information in the
integrated cockpit,
regardless of the
medium used, should
meet all of the
requirements bulletec
above. The following
provides compliance
considerations for the
requirements found ir
CS 27.1301(a), CS
27.1301(b), CS
27.1302, ad CS
27.1543(b).

(2) Show, in sufficient
detail, that the
function, method of
control operation, anc
results of information
presentation comply
with the requirements
in CS 27.1301 and
27.771(a) and that the
results of the
presented informatior
are:

T clear,

T unambiguous,

T appropriate in
resolution and
precision,

T accessible,

T usable, and

T able to provide
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adequate feedback fc
crew awareness.

The proposec
means shoulc

be of
sufficient Suggest:
detail to show 99 L -
that the Show, in sufficient

. detail, that the
function, .

function, method of
method of control operation, anc
control Add 771(a) P )
) resuts of information

operation,

92 4.3 (a)(1) presentation comply
with the requirements

in CS 27.1301 and

and results  See previous
comply with  comment

the - 27.771(a) and that thi
requirements results of the
in CS 27.130:

presented informatior
are:

and that the
results of the
presented
information
are:

The use of
"quantitative" and
"qualitative" is
confusing. These are
design
strategies. The end
result is that the
information is
presented in such a
manner that the
pilots can access,
read, interpret, and
act on the

4.3 (b)(1), .. information

2) entire (b) presented with the
timeliness and
precision
required. How the
applicant does that is
their responsibility.
The section title is
"Presentation of
Information" and is
agnostic to how that
presentation is
presented. Yet (1),
(2) are display (visua
mode of

Not sure how to
revise. However
should be agnostic as
to how information is
presented to the pilot

92
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presentation)
centric. For example
an applicant could
choose to provide an
aural "overtorque" or
"torque" alert
(qualitative) driving
the pilot to look at
the TQ gauge
(quantitative) or
lower the

torque commanded.

response| Partially accepted

Please sethe response ® comment #160.

comment | 193 comment by FAA

Page Paragrapl Comment/Rationale Proposed
Number Number Referenced Text or Question Resolution

Characters, fonts,

lines and scale

markings (CS

27.1301(b) and C.

27.1543(b))

Crew members,

seated at their

stations and usinc The text targets
normal head readability of the
movement, shoulc display from both

be able to see anc pilot positions. The Change title to

"Display

read display :['Itle topic, readability”. The
format features Characters, fonts .

93 4.3 (c) " last sentence of
such as fonts, " is part of L

. - the existing text
symbols, icons an readability. If the
. A ) covers characters
markings. In some title is the topic you
. fonts, etc.
cases, Cross should include
cockpit readability effects d parallax,
may be required etc.
to meet the
intended function
that both pilots
must be able to
access and read
the display.
Examples of
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situations where
this might be
needed are cases
of display failures
or when cross
checking flight
instruments.
Readability must
be maintained in
sunlight viewing
conditions (per C¢
27.773(a)) and
under other
adverse condition
such as vibration.
Figures and letter:
should subtend
not less than the
visual angles
defined in SAE AF
41027 at the
design eye
position of the
crew member whc
normally uses the

information.
Suggest Delete
(2), change (3) to
(2) with revision
(3) can be (i) The meaning
(2) Different interpreted as of the color
systems inthe  contradicting should be

cockpit should use¢ (2). Additionally, for consistent within
the same colour postTC mods, the the cockpit and

coordinates. color coordinates  consistent with
(3) Applicants between OEM 27.1322.

should show that installedv. STC hous (ii) Color

the chosen colour installed can be combinations, like
set is not different if there are blue on black or
susceptible to different TSOA'd red on black,
confusion or equipment installed. should be readily
misinterpretation The important seen and readabl
due to differences takeaway is that in all

in colour usage there is no confusior environmental
between displays. regarding what color lighting and
. is what (think NVIS ; foreseeable
Red v. amber). display
illumination
levels.
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Move the
following to (1):
Improper colour
coding increases
the response
times for display
item recognition
and selection, an
increases the
likelihood of
errors, which is
particularly true ir
situations where
the speed of
performing atask
is more important
than the
accuracy,The use
of the red and
amber colours for
other than
alerting functions
or potentially
unsafe conditions
is discouraged.
Such use
diminishes the
attention-getting
characteristics of
true warnings anc

cautions
" . Has EASA acceptec Change to AMC
93 4.3 (d) (3) "AMC 2511 . . . change 72 7.2 MG19
response| Partially accepted
Please sethe response ® comment #18.
comment | 194 comment by FAA

Page Paragrapl Referenced Comment/Rationale Proposed Resolutio

Number Number Text or Question
(1) Designs cat Both these are Combine (1), (5):
base many general, introductory (1) Relaying
4.3 (e) ) . .
94 1), (5) elements of  and generically information to the
' electronic performance crew via symbols,

display formats based. Although (5) text, auditory cues
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on established references text and or combinations of

standards and auditory, the
performance
meanings. For requirements apply
example, ICAC to symbology

also. The last two
sentences are
abbreviations, agnostic as to the
type of "message”

conventional

Doc 8400
provides

and is one
standard that
could be
applied to
cockpit text.
SAE ARP4162
Appendices A
to C, and SAE
ARP5289A are
acceptable
standards for
avionics displa’
symbols.

(5) The
applicant
should show
that displayed
text and
auditory
messages are
distinct and
meaningful or
the information
presented. CS
27.1302
requires
information
intended for
use by the crev
to be provided
in a clear and
unambiguous
format in a
resolution and
precision
appropriate to
the task, and
the information
to convey the
intended
meaning.

the three should be
distinct and the
information they are
intended to convey
should be easily
recognized and
understood by the
crew. Equipment
should present
standard and/or
unambiguous
abbreviations,
nomenclature,
symbols, and
auditory cues
consistent within a
function and across
the cockpit Industry
documents such as
ICAO Doc 8400, SA
ARP 4107, and SAl
ARP 5289A are
acceptable standarc
for symbols and
text. Additionally,
industry standards
and accompanying
TSOs provide
acceptable means ¢
using symboals,
audio, and textual
messages.

(2) Symbols and
Icons should be
easily identifiable as
to their meaning
with little or no
familiarization. Use
of text or
abbreviations to
label icons is
acceptable as long i
the abbreviation is
common. (i) Symbol
with the highest
priority should
remain inview if
there are multiple
symbols displayed
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Equipment
should display
standard
and/or
unambiguous
abbreviations
and
nomenclature,
consistent
within a
function and
across the
cockpit

(2)-(4) bastally

simultaneously. (ii)
New symbols not
traditionally used in
the cockpit should
be assessed for the
distinguishability an:
for crew
understanding and
retention. This is
particularly
important if the new
symbolrepresents
information or a
function that
historically used
another symbol. (iii)
Symbols and icons
not related to
moving maps or gec
reference displays
should be displayed
in the same area of
display to enable
pilots to easily locat:
them consistently.

(3) Text messages
(if) Auditory
messages or cueing
should be distinct
and easily
recognizable.The
number of tone only
(nonrvocal) cues
should be limited to
ensure distinction
and recognition of
meaning.

(2) Symbols and
Icons should be
easily identifiable as
to their meaning

43 (0)(2) discussing _ With_ I_ittl_e or no
94 3). (4) ' See text symbology.Combine familiarization. Use
' into new (2) with sub of text or
paragraphs. abbreviations to
label icons is
acceptable as long i
the abbeviation is
e TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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94 4.3 (e) Add new (3)
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common and easily
interpreted.

(i) Symbols with the
highest priority
should remain in
view if there are
multiple symbols
displayed
simultaneously.

(i) New symbols no
traditionally used in
the cockpit should
be assessed for the
distinguishability and
for crew
understanding and
retention. This is
particularly
important if the new
symbol represents
information or a
function that
historically used
another symbol.

(iif) Symbols and
icons not related to
moving maps or gec
reference displays
should be displayed
in the same area of
display to enable
pilots to easily locat
them.

(3) Ensure auditory
message are
prioritized

correctly. Messages
of lower priority
should not interefere
with higher priority
messages.

(i) Auditory
messages using
tones should be
distinct and the
number limited per
technical standards.
(i) Tones shoald be
loud enough for
pilots' perception

. *x TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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but not so loudto
cause a startle
response in the
pilot. Additionally,
depending on the
priority of the tone
alert, it should not
be squelched by
intercom
communications or
other less important
messages.

(iii) Woice messages
should meet the
performance targets
of tone messages.
(iv) A means shoulc
be provided for the
pilots to mute
messages or,
depending on the
priority, inhibit
messages to keep
clutter

Add new (4)

It is unclear whether Depending on the
the term"text" in (e) intent of "text" in
title refers to text the title (e), provide
messages like those a set of performanct

94 4.3 (e) found on cell phones measures expected
or relates to the text in system
labels of icons, integration, either
symbols, or other  pre or post TC.
alerts.
Information Suggest revisiofi)
intended for Recitirg the rule The applicant shdd
the crew must . . show that any
: requirement is . : .
be accessible information required
redundant. The flow .
and useable by for continued safe
: of the paragraph : .
the crew in a . flight and landing is
places important S
manner . S accessible in the
consistent with information in the relevant degraded
94 4.3(h () middle and end.The ' 9
the urgency, display modes
performance ; .
frequency, and : following failures as
) requirement should )
duration of be first in the defined by CS
their tasks, per 27.1309.The
paragraph and the .
S other information applicant should
27.1302(b)(2). . specifically assess
after it. . T
The crew may, what information is
at certain necessary in those
.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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times, need
some
information
immediately,
while other
information
may not be
necessary
during all
phases of flight
The applicant
should show
that the crew
can access an(
manage
(configure) all
the necessary
information on
the dedicated
and
multifunction
disphys for the
phase of flight.
The applicant
should show
that any
information
required for
continued safe
flight and
landing is
accessible in
the relevant
degraded
display modes
following
failures as
defined by CS
27.1309. The
applicant
should
specifically
assess what
information is
necessary in
those
conditions, and
how such
information will
be

conditions, and how
such information wil
be simultaneously
displayed. The
applicant should als
show that
supplemental
information does no
displace or
otherwise interfere
with the required
information. The
crew may, at certair
times, need some
information
immediately, while
other information
may not be
necessary during all
phases of flight. The
applicant should
show that the crew
can access and
manage (configure)
all the necessary
information on the
dedicated and
multifunction
displays for the
phase of fight.
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response| Partially accepted

comment | 195
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Number Number

4.3 (H(2) (i)
(i), and (iv)

simultaneously
displayed. The
applicant
should also
show that
supplemental
information
does not
displace or
otherwise
interfere with
the required
information.

Please sethe response ® comment #18.

Paragraph Referenced Comment/Rationale
or Question

Text

Visual or
auditory
clutter is
undesirable.
To reduce the
crew

YSYd SN
interpretation
time,
equipment
should
present
information

a welk
ordered way.
Applicants
should show
that an
information
delivery
method
(whether
visual or
auditory)

Should be
performance
oriented. Explanaton pilot, applicants
simply and in text should be at the should show that
end of the paragraph information is

comment by FAA

Proposed Resolutic

Revise (2) as
follows. Leave (jii)
as writtnen

(2) If there are
displays or
presentation
methods in the
cockpit that have
mulitple layers of
information
available to the

presented in a well
ordered way.The
mechanisms and
logic to selecting
and deselecting,
"decluttering",
information should
be easily
understood and
performed.
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presents the
information
that the crew
member
actually
requires to
perform the
task at hand.
The crew can
use their own
discretion to
limit the
amount of
information
that needs to
be presented
at any point ir
time. For
instance, a
design might
allow the
crew to
program a
system so the
it displays the
most
important
information
all the time,
and less
important
information
on request.
When a
design allows
the crew to
select
additional
information,
the basic
display mode:
should remair
uncluttered.

(i) Pilot selectable
declutter modes
should ensure that
information
required by
regulation is either
not deselectable or
a means provides
the pilot with an
equivalent level of
awareness of the
information if it is
deselected.
Normally,
information
required by
CS27.1303 is hot
allowed to be
deselected.Waiting
until aparameter
reaches a cautional
or warning
boundary to alert
the pilot to a non
standard condition
or status is
unacceptable. The
use of paritime
displays depends
not only on the
removal of clutter
from the
information, but
also on the
availability and
criticality of the
display.

(i) Automatic
decluttering that
deselects
information for the
purpose of reducing
visual clutter shoulc
not hide needed
information from
the crew member. |
equipment uses
automatic
deselection of data
to enhance the crev
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YSYOoSNR
performance in
certain emergency
conditions, the
applicant must
show, per CS
27.1302(a), that it
provides the
information the
crew member
needs.

(iii) Information
layering should be
prioritised according
to the criticality of
the task. Lower
priority information
should not mask
higherpriority
information, and
higherpriority
information should
be available, readily
detectable, easily
distinguishable and
usable.

(iv) Auditory
information
decluttering througt
mute or inhibit
features should
ensure thathigh
priority auditory
information is
presented as
needed. When
audio inhibit
functions are active
their inhibit status
should be presente
to the pilots. If the
auditory
information is high
priority and can be
inhibited, the visual
indication of inhibt
status should be in
the pilot's primary
field of view.
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95

95

The paragrap

reads
Therefore,
when

(2) Clutter designing

(CS29.130: such features
(i) the applicant
should follow
the guidance
in AMC 2511,

Chapter 6.

43 () Title

The FAA AC 2HL is
equilevent to AMC
2511 and it would
not be used for the
Part 27 and Part 29
guidance to show
compliance

Needs a title.

Consider moving to
new subparagraph
in 4.2(g)

Control Initiation
and Response

The applicant shoul
showthat the
response to a
control input, such
as setting values,
displaying
parameters, or

Content seems bette moving a cursor
suited to 4.2 Controls symbol on a

(g) Adequacy of
Feedback.

Recommend writing
so the performance
target is first,
explanatory at the
end.

graphical display, is
fast enough to allov
the crew to
complete the task a
an acceptable level
of performance. Fol
actions that require
anoticeable system
processing time,
equipment should
indicate that the
system response is
pending. Long or
variable response
times between a
control input and
the system respons
can adversely affec
the usability of the
system.
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response| Partially accepted

Please sethe response ® comment #18.

comment | 196 comment by FAA

Page Paragrapl Referenced  Comment/Rationale

Number Number Text or Question Proposed Resolutiol

Is the intent of this
AMC to replace
MOC's in the
referenced CS's#

This paragraph
provides mean

for no, then ths is an
demonstrating ina’ccurate
compliance

statement. If yes,
then we should go
back and reference

with the design
considerations

for the : :
96 4.4 (a) requirements gtztgt]ﬂf(illaffl\jtgd Chrify intent.
found in CS o

27.771(a):For MOC
see AMC 27.1302
sections X, Y, Z.)
As written this

27.1302(c), CS
27.1301(a), C<
27.1309(c), or

any other .

relevant appears to override
MOC's in section

paragraphs of

CS27 27.1301, 1309, 771,
etc.

The

requirement

for

Revise one or both
sentences.Suggest:
"The requirement fo

operationally These two sentence
relevant systen appear to contradict
behaviour to be one another when onerationall
predictable anc the words ". . .and P y

) " . . relevant system
unambiguous why." are in the first

will enable the sentence.The "why" behqwour to be
predictable and

96 4.4 (a)(2) crew to know a system is behavin( . :
o unambiguous will
what the the way itisis a
. , enable the crew to
system is doin¢ result of the systems
. " knowwhat the
and why. functional logic . .
. ... system is doing and
particularly when it it .
AND interacting with othel what they did to
9 enable/disable the
systems. behaviour."
This '
distinguishes
system
e TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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behaviour from
the functional
logicwithin the
system design,
much of which
the crew does
not know or
does not need
to know.

Examples

include flyby-

wire systems

and full Examples of FBW is
authority digital misleading, pilot
engine controls awareness of FBW

(FADECS). status should still bg Remove FBW as an

96 4.4 (a)(5) Detailed needed particularly i
. example
specific the system changes
guidance for  control law modes
automatic based on aircraft
systems can b¢ parameters.
found in the
relevant parts
of CS27

response| Accepted

1. Accepted This AMC does not replace theferencedones. The quoted sentenc
has been deleted

2. Accepted The text has beeramended accordingly

3. Accepted The ekamplehas beerdeleted.

comment | 197 comment by FAA
Page Paragrapl Referenced Comment/Rationale or Proposed
Number Number Text Question Resolution
the crew is
able to "assigned" is wrong Change
97 4.4 (b)(1) perform all the word. Task allocationis  "assigned" to
tasks assignec more accurate. "allocated"
to them,;
" and the Not clear on tasks allocate change to ". .
97 4.4(b)(3) r&)io.rcraft . tothe rotorcraft unless it is .and the syster
""" asemiautonomous desigr or systems. . ."
97 4.4 (c) :['I'[le _ ) l"rhe ruI(_e states Sugge_st _
functional operationally changing title
. *x TE.RPRO.0608-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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97 4.4 (©)0)
4.4 (c)(1),

97 )

97 4.4 (c)(3)

**
* *
* *

*
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relevant". 4.4(a)(2) cites to "The
"operationally relevant behaviour of a
system system" to

behaviour". 4.4.(c)(3) cites make it more

"operationally general and
relevant”. There is no discuss
direct tie in the rule "functional" in
language to "functional" (1). Or

behaviour. There is also n
disagreement that the
functional behaviour of a
system or systas relative
to HMI is important for HF
and error
management.However,
the terminology should be
consistent or not as
definitive

"automated system"
narrows the applicability tc
automation. Other

". . .automated systems, "manually" Delete
system..."  controlled" by the pilots  "automated"
have behavior patterns als
and can have bad design
interfaces
Are these two paragraphs
intended to be introducton .If they are
intended to be
or explanatory text?
explanatory or
They are written as Lirlltgo(tl(;)(t’ the
explanatory text or “ntroduction”
all description of functional (or similar) and
behaviour and has no MO move
descriptors. They explain
how the behaviour is pzar?grapbhs (1)
determined rather than (a)rao rs: hs
provide guidance on hoto Bnde% ngw 1)
show compliance.
Applicants
should Suggest:
propose the focus appears to be on  "Applicants
means they  "should propose the should show
will use to means". The AMC is a that the

showthat the means. The applicant has behaviour of

behaviour of

the system or of the system . .etc

the system
mode in the

to show that the behavioul the system. . ."
or delete the
sentence
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proposed
design is
predictable
and
unambiguous
to the crew

Is (3)(i) needed?t is

4.4

M ©e)0)

introductory and
explanatory regarding
system behaviorWhat

consider
deleting.

does it add?

response| Partially accepted

Please sethe response ® comment #16.

comment | 198

Page

comment by FAA

Paragraph Referenced Comment/Rationale ol Proposed
Numbe : ;
; Number Text Question Resolution
As written, appears to
dictate design.Should
target the HMI.
In complex systems  Suggest:
The design  developing a "simple" "The humanr
should be user interface can driv machine
simple (for the underlying design interface
98 4.4.(c)3)(ii) (A) example, the to be should be easil
o number of complex. Depending understood
modes, or on intended function and, if
mode and the interface with required, easily
transitions).  other aircraft systems, controlled by
a "simple" design may pilots."
not be attainable.
However, a "simple"
HMI may be.
The term
"uncommanded"
should be defined ,
. . Define
. "Uncommande elthgr here or in the "uncommande
98 4.4.(c)(3)(ii) (D) q. section 1.3.Does d" here or in

"uncommanded" mear 13
the pilot did not o
command the change
but the automation did

**
*
*

*
* gk
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98  4.4.(c)(3)(iii)

98  4.4.(c)(4)),(i)
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as part of its normal
operation or does it
mean there was a
malfunction (failire) in
the system resulting in
a mode change?
Past discussions with
applicants revealed
different
definitions. Some
described it as if the
pilot did not initiate the
action it was
"uncommanded".Othe
rs defined any change
to a mode as
"commanded" unless
the result of a system
malfunction regardless
of pilot or automation
initiation.
Note that
formal
descriptions of
modes
typically define
them as
mutually
exclusive, so
that a system

This does not seem

necessary, unsure wh.
this adds. Additionally,
based on the example

) this seems a narrow o
cannot be in o this is
description of

more than one modes. In AECS mode important and

mode at a “how an
one can couple to a V!

Either delete ol
expand to
explain why

partlcular mode while still in applicant could
time. For S show
. maintaining a .
instance, a . compliance to
: horizontal nav mode o .
display can be . :
Ay Wpaa the roll axis dependinc
“on the AFCS system?
mode or
Wi NdzLaQ
mode, but not
both at the
same time

(i) Applicants Suggested

should There is information in revision:
propose the (i) applicable to (i) (ii)
means that  reads as an exception (i) Applicants

they will use tc statement. | think,
show that the depending o the
behaviour of complexity and

should propose
the means that
they will use to
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the systems in integration of the show that the
the proposed system, that analysis behaviour of
design allows alone is the systems in
the crewto  insufficient. The first the proposed
intervene in  paragraph, with design allows
the operation revision, could be the crew to

of the systems sufficient intervene in the
without guidance.Are there  operation of

compromising issues in the past that the systems
safety. This  triggered the need to without
shauld include specifically call out ~ compromising

**
* *
* *
* *

* oy

An agency of the

European Union

descriptions ol "analysis" in (ii)? safety. The
how they will methods
determine that (5)(ii) "manually proposed by
the functions intervene .. ."is also applicants
and conditions appropriate to the should show
in which intervention how they will
intervention  paragraph. determine that
should be each means of
possible have intervention is
been appropriate to
addressed. the task. The
(ii) If the methods
means of should also
demonstrating take into
compliance is consideration
by analysis, th the level of
applicant integration
should with other
describe it systems as
thoroughly. h appropriate.
addition, the (i) Applicants
methods should show
proposed by that the crew
applicants can intervene
should in any system
describe how function, as
they would required by the
determine that operational

each means o
intervention is
appropriate to
the task

conditions. Pilo
t intervention
resuting in a
change to
manual from
automatic
control should
be safe, be
accomplished
in a timely
manner, and
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98

Automated
systems can
perform
various tasks
selected by
and under the
supervision of
the crew.
Contmols
should be

4.4.(c)(5)(i),(ii),( provided for

)

managing the
functionality of
such a system
or set of
systems. The
design of such
Wi dzii 2 Y I
ALISOA T
controls
should enable
the crew to:

not result in a
state requiring
exceptional
pilot skill or
knowledge to
manage.

Applicants
should show
that controls
for automated
systems with
tasks that are
commanded
and supervisec
by the pilots:
(i) Clearly
indicate the
system mode
the pilot is
selecting.If the
mode has a
preparatory or
"armed" phase,
the "armed"
mode

| think the paragraph indication

could be more succinc should be

and direct. Also this  distinct from

section may be more the "active"

appropriate moved to mode.

4.2 controls (i) that allow
for selection of
multiple
submodes, like
a vertical path
vs. a vertical
speed mode,
clearly indicate
the selected
submode such
that the pilot
can easily
discern vhich
mode is active.
(iiif) Used to
deactivate
automatic
systems shoulc
provide
protection
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against
inadvertant
actuation by
the pilots.

Consider
moving to
section 4.2
Controls

respons( Partially accepted

Please sethe response to comment #166

comment | 199 comment by FAA

Page Paragraph Referenced Tex Comment/Rationale ¢ Proposed
Number Number Question Resolution

As written, appears tc
dictate design.Should
target the HMI.

In complex systems

developing a "simple" Suggest
The design user interface can Jgfh?nueman
should be simpl drive the underlying .
. . interface should
4.4.(c)(3)(ii (for example, design to be .
98 . be easily
(A) the number of complex. Depending understood and
modes, or mode on intended function . . .
" ) ... if required, easily
transitions). and the interface with
: controlled by
other aircraft systems . ;
. - pilots.
a "simple"design may
not be attainable.
However, a "simple"
HMI may be.
.. Define
98 Elbd)f.(c)(S)(u Urlcommanded aq "uncommanded"
T here or inl.3.

response| Partially accepted
1. Accepted pleasesee the response to comment #166
2.Partially @&cepted the paragraph has been clarifieda definition for
Wdzy 92 YYI YRSRQ A& y2d FRRSRO®
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comment 200 comment by FAA

Page
Numbe
r

Paragrap Referenced Comment/Rationale or

h Number Text Question Proposed Resolution

a) Demonstrating
compliance with CS
27.1302(d)
(1) CS27.1302(d)
recognizes that
regardless of how we
trained, experienced,
how well rested the
crew, or how well
designed the sytem is
crews will make error:
when interacting with
the
equipment. Therefoe
, the applicant should
show that their systen
design and installatior
enables the crew to
detect and recover
The proposed from errors that are
resolultion is a revision reasonably expected
4.5(a)(1) of the two service in addition to
99-100 through Entire paragraphs.The the systems' design
3) rational is provided in and engineered error
the three following prevention and
comments mitigation features.

(2) To comply with C:
27.1302(d), the desig
and installation
should:

(i) enable the crew to
detect (see 4.5(b)) an
recover from errors
(see 4.5(c));

(i) ensure that the
effects of crew errors
on the rotorcraft
functions or
capabilities are evider
to the crew, and
continued safe flight
and landing is possibl
(see 4.5(d));

(ii) discourage crew

.t TE.RPRO.068-006 © EuropeanUnionAviation Safety Agency. All rights reserved. ISO 9001 certified.
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errors by using switch
guards, interlocks,
confirmation actions,
or similar means;

(iv) preclude the
effects of errors
through system logic
and/or redundarn,
robust, or fault
tolerant system desig|
(see 4.5(e))).

(3) These above
objectives:

(i) recognise and
assume that crew
errors cannot be
entirely prevented,
and that no validated
methods exist to
reliably predict either
their probability or all
the squences of
events with which the
may be associated;
(i) call for means of
compliance that are
methodical and
complementary to,
and separate and
distinct from,
rotorcraft system
analysis methods suc
as system safety
assessments.

(iii) CS 27.1302(d)
addresses errors that
are design related. Iti
not intended to
require consideration
of errors resulting
from acts of violence,
sabotage or threats o

violence
"This Unclear as to what IF interpretation is
addresses "This" references that crews will make
the fact that particularly as it relates errors regardless,
99 4-5(2)(1) crews will to"...using well suggest:
make errors designed systems." "(1) CS27.1302(d)

even when Does the "This" in the recognizes that
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EuropeanUnion Aviation Safety Agency

they are sentence relate to the regardless of how we
well trained, previous sentence trained, experienced,
experienced starting with "This how well rested the

, rested, anc subparagraph . . ." or crew, or how well

are using does it relate to the fac designed the sytem is

well- regardless of how well crews will make error:
designed designed a system is, when interacting with
systems." the crew will make the

errors when using

equipment. Therefore

it? This seems to be th, the applicant shold
more logical show that their systen
interpretation. Howeve design and installatiot
ritis not clear. enables the crew to
detect and recover
from errors that are
reasonably expected
service in addition to
the systems' design
and engineered error
prevention and
mitigation features."

IF interpretation is
that the last sentence
containing "well
designed
systems'"relates to
errors associated witt
manual control of the
aircraft:

Change last sentence
to read: "

"This addresses the
fact that crews will
make errors manually
controlling the aircraft
even whenthey are
well trained,
experienced, rested,
and are using well
designed systems."

respons( Partially accepted

Please sethe response to comment #167

comment | 201 comment by FAA
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Page Paragraph Referenced Comment/Rationale

Number Number  Text or Question Proposed Resolutio

To comply  Looks as if this is a

with CS cut/paste from AMC Revise:
27.1302(d), 25. Listing "options" To comply with CS
the design  raises the question ol 27.1302(d), the
should meet hierardy. Is (i) more design and

one of the "desirable" than (iv) a installation should:
following specifically stated in (i) enable the crew
criteria. It 4.5(a)?Will EASA  to detect (see
should: (i) accept a system that 4.5(b)) and recover
enable the  only has (i) as an errc from errors (see
crew to management 4.5(c));

detect (see strategy? Reliance on (ii) ensure that the
4.5(b)) and the human for the firs effects of crew
recover from gate of error errors on the
errors (see  management is rotorcraft functions
4.5(c)); or(ii) contrary to HF desigr or capabilities are
ensure that In this sectionmy first evident to the crew,
the effects of impression is thata and continued safe

crew errors  flight manual flight and landing is
on the procedure or reliance possible (see 4.5(d]
rotorcraft on training is (iii) discourage crew
functions or adequate error errors by using

capabilities management. For switch guards
4.5(a)(2)() are evident to example, If | meet (i), interlocks,

100 (iv) the crew, and I'm good because confirmation
continued these are "or" actions, or similar
safe flight anc statements.| don't  means;
landing is have to have as robu: (iv) preclude the
possible (see a design because | effects of errors
4.5(d)); or (iii) have a good alerting through system logi
discourage sytstem and the pilots and/or redundant,
crew errors b can undo whatever robust, or fault
using switch they did wrong. tolerant system
guards, design (see 4.5(¢e)))
interlocks, There may be a subtl
confirmation point where it is Or,
actions, or inferred and expectec
similar means that adequate design To comply with CS
or (iv) and engineering errot 27.1302(d), even
preclude the management controls though adequate
effects of are present and this error managenent
errors section is addressing controls are presen
through the "regardless of in the design and
system logic design and engineering of the
and/or engineering controls, systems, errors can
redundant, pilots will still make still occur. The
robust, or errors. If this isthe  applicanr should
fault-tolerant case, then clarifying show that the desig
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system desigi sections 4.5(a)(1) anc and installation
(see 4.5(e))). (2) will help. (see enables the crew to

comment for 4.5(a)(1 detect (see 4.5(b))

above) and recover from
errors (see 4.5(c))

When designing for that escape the

human factors, designand

reliance on the huma engineering

is not controls.

#1. AC25.1302ists

these & "and"

statements which Or copy AC 25.130.
decreases the wording:

relevance of order.

4.5(a)(3) indicates the Applicants should
the preference is that show the design
crew detection and enable the crew to
error recoveryisthe a Yl yI 38 §
preferred design the extent

criteria for managing practicable.The
error. This does not installed equipment
correlate to designing design should meet
for HF. By definition the

crew based error following criteria:
detection and

recovery increases (i) Enable the

crew workload flightcrew to deect

depending on (see 4.5(b), and/or

procedures and recover from

system integration  errors (see 4.5(c));

complexity. (ii) Ensure effects o
flightcrew errors on
the airplane

functions or
capabilities are
evident to the
flightcrew and
continued safe fligh
and landing is
possible (see 4.5(d)
(i) Discourage
flightcrew errors by
using switch guards
interlocks,
confirmation
actions, or similar
means, and

(iv) Preclude the
effects of errors
through system logi
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