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EXECUTIVE SUMMARY

This CommenResponse Document (CRD) contains the comments receivétbtice of Foposed AmendmentNPA
201402 ublished on27 January 2014) and the responses provittethem by the European Aviation Safe#gency
(EASA

It alsocontainsthe draftresulting C&5 text.

Compared to the NPA 208P proposalseveralchanges have been made to the proposed CS/AMC 25.1309 (s
safety assessment) and CS/AMC 25.671 (flight control systems) to clarify various elements based on the ¢
received while keeping the main elements of theAproposal. Some provisions havalso been added to addres
controllability during ditching with no engine powetoncerning the changes the domain of structure, the propose|
amendmentsto CS 25.629(b), AMC 25.629 and Appendix K are withdrawn; hovibegoroposedamendmentsto
CS 8.629(d)are maintained.Finally, theproposedamendmentsconcerning reversing systems in CS/AMC 25.933
maintained.

Stakeholders are invited to review tleaft resulting text (Appendix B) and provitieeir reactiors, if any.

EASA wilhen preparethe nextamendment of C&5, taking into account the reactions receiyétany.

Action area Design andgnaintenanceimprovements

Affected rules CS25Large Aeroplanes

Affected stakeholders Manufacturers of large aeroplanes and related airborne equipment

Driver. Safety; level plaing field Rulemaking group No
Impact assessment Light RulemakingProcedure Standard
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1. Procedural informatior

Procedural information

1.1. The rule development procedure

EASAdeveloped this CRD in line with Regulation (ECR1662008 (hereinafter referred to as the
W, I AA0 wS3dz I A2y Q0 RYyR GKS wdzZ SYF{Ay3 t NEOSRG:

This rulemaking activity is included in tBASAS-year Rulemaking Programmewhich ispart of the
European Plan for Aviation Safety (EPlA62018;2022, underrulemaking taskRMT.0049. The scope
and timescaleof the task were defined in the related Terms of Reference ¢sserpage).

This draft amendment ofCS25 has been developed bEASA All interested parties were consulted
through NPA 20182*, which was published a27 January2014

The text of this CRD has been developedEABA

Please refer to the covgragefor the major milestones of this rulemaking activity.

1.2. The structure of thiCRD and related documents

This CRD provides a summarytlted comments and responses as well as the full set of individual
comments(and the responsedo them) received @ NPA 2Q4-02. Thedraft resulting text is provided
in Appendix Bo this CRD.

1.3. The nextsteps in the procedure

The ED Decision amending Decision 2003RM (C£5) will be issueat the earliest2 months after

the publication of this CRD to allow for any reactions of stakeholders regarding possible
misunderstandings of the comments receivexhd the answers providedto them by EASA

This exceptional reaction period was decided by EASA becatise loihng delay since the publication

of NPA 20142, the substantial nature of thproposedamendments toCS25, and the nature of the
comments reca’ed showing a need to improve various elements of the proposal.

Stakeholdersre requested tesubmit theirreactions if any,not later than5 November2018using the
automatedCommentResponse TodICRT)which is availablat http://hub.easa.europa.eu/crt®.

Regulation (EC) No 216/2008 of the European Parliament and the Council of 20 February e608nom rules in the field of civil
aviation and establishing a European Aviation Safety Agency, and repealing Council Directive 91/670/EEC, Regulation (EC) N
1592/2002 and Directive ~ 2004/36/EC (0J L 79 19.3.2008, p. Titp://éur -lex.europa.eu/legal
content/EN/TXT/?qid=1467719701894&uri=CELEX:32008[R0216

The Agency is bound to follow a structured rulemaking process as required by Article 52(1Bakihé&egulatiorSuch a process
KFda 6SSy FR2LIISR o6& GKS 9! {! alylF3aSySyd .2FNR déa.0 FYyR A&
2015 of 15 December 20¥Bplacing Decision 01/201&@ncerning the procedure to be applied by EA&Ahe issuing of opinions,
certification specifications and guidance mater{aitp://www.easa.europa.eu/theagency/managemenboard/decisions/easa
mb-decision18-2015rulemakingprocedurg.

https://www.easa.europa.eu/documenlibrary/rulemakingprogrammes
https://www.easa.europa.eu/documenlibrary/noticesof-proposedamendments/npa201402

In case of technical problems, please contact the CRT webn{edi@easa.europa.gu

**x
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2. Summay of theoutcome of the consultatior

2.  Summay of the outcome of the consultation

EASA receive®23 comments from 24takeholders, distributed as indicated below.

S Page Description Comments
0 - (General Comments) 12
1 1 Executive Summary 1
2 5-6 2. Explanatory Note (Paragraph 2.2, 2.2, 2.3) 2
3 6-11 2. Explanatory Note (Paragraph 2.4) 2
4 12 3. Proposed amendments 1
5 12 3. Proposed amendments€CS25 - Book 1- CS 25.629 10
6 12-14 3. Proposed amendment€CS25 - Book 1- CS 25.671 36
7 14 3. Proposed amendmentsCS25 - Book 1- CS 25.933 1
8 14-15 3. Proposed amendment€CS25 - Book1 - CS 25.1309 26
9 1516 3. Proposed amendmentsCS25- Book 1- APPENDIX K 7
10 17 3. Proposed amendmentsCS25 - Book 2 2
11 17 3. Proposed amendmentdCS25 - Book 2- AMC 25.629 9
12 18 3. Proposed amendmentsCS25 - Book 2- AMC25.671(c)(1) 1
13 1832 3. Proposed amendment€CS25- Book 2- AMC 25.671 81
14 33 3. Proposed amendmentsCS25 - Book 2- AMC 25.933(a)(1) 3
15 3347 3. Proposed amendment€CS25- Book 2- AMC 25.1309 115
16 4750 3. Proposed amendmentd€CS25 - Book 2- AMC 25.1309 new Appendix 5 9
17 51-58 4. Regulatory Impact Assessment (RKAL-4.5 6
2.1. Commentators
Stakeholdersvho commented on NPA 2040R comprised:
T large aeroplane manufacturers (Airbus, Boeing, Bombardier, Das&aulbyaer, Gulfstream
Textron);
T aircraft systems or equipment manufacturersGgrmin International, Lockheed Martin
Aeronautics, Rockwell Collins, Thales Avionics, Universal Avionics Systems Cojporation
T engine manufacturers (GE Aviation, SaffaallsRoyce);
national aviation authoritiesGAA Netherlands, CAA United Kingdom, DGAC France, FAA United
States, LBA Germany, TCCA Canada
T INTA National Institute of Aerospace Technolo&pain)
T andtwo individuals
2.2 General
Somecomments reflected former dissenting opinions stated witttie reports issued by thélight
Controls Harmonisation Working Group (FCHWG) anditptanelevel Safety Analysis Working Group
(ASAWG various comments showed a need to improve the text twoa confusion and provide
clarification.
2.3. Ditching with no engine power
After the NPA consultationEASA decided tanake changes to the proposed amendmento
CS 25.671(d) and the new AMC 25.671, in order to addhesscenario of ditching with nengine
power. Investigations or studies related to ditching accidents rexktiat the most frequent factor
**x TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
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2. Summay of theoutcome of the consultatior

requiring a ditching is engine power loss, andhia majority of the cases a total engine power loss.
Refer for instanceto:

T NTSB accident ingggation report NTSB/AARD/03, adopted on 4 May 2010, Loss of Thrust in
Both Engines After Encountering a Flock of Birds and Subsequent Ditching on the Hudsen River
US Airways Flight 1549Airbus A32214, N106US Weehawken, New Jersey on 15 January
2009 and

T DOT/FAA/TQ4/8 Review and Assessment of Transport Category Airplane Ditching Standards
and Requirements, Final report dated May 2015

Such scenario should therefore be considered tfeg certification of large aeroplanes in order to
ensure thatthey are controllable and that the ditching configuration and parameters can be attained in
the event of a total power loss.

After the Hudson River accident, the NTSB addressed the following safety recommendation to EASA:

UNST2010091: Require applicantdor aircraft certification to demonstrate that their ditching
parameters can be attained without engine power by pilots without the use of exceptional skill or
strength (A-10-91)Q

In NPA 20106 Regular update of C&H® the proposed amendment of CS.&81(d) and the
corresponding material in the proposed new AMC 25.671 addressed the scenario of emergency landing
following the loss of all engine power.

Because of the similaritiei;m terms of design requirements and operational procedures required to
enaure the controllability of the aeroplane after the failure of all engines to perform an emergency
landing on ground and on water, EAB&s amended CS 25.671(d) and AMC 25.671 to include the
ditching scenario. This should not create new system design eimistrcompared to the NPA
proposal, because the flight control system power requirements are consideree similar for the
ditching case compared to the landing case. However, this will ensure that adeaprajganeflight
manual AFM procedures are povided YR S@I f dzr SR (2 Syadz2NB GKI
Sy3aAyScasa ¢ SND

2.4. Harmonisation withthe FAA and TCCA

A wish to ensure harmosation with the Federal Aviation Administration of the United StatEaA

and Transport Canada Civil AviatighCCAhas beenexpressed EASA agrees with this gaalthis is

the reason why the publication of this CRD has been delayed since 2014. EASA has indeed been waitir
for the publication of arequivalentFAANotice of ProposedRulenaking (NPRMand draft Advisory
Circularsin view of harmorsing the certification specificationand acceptable means of compliance.
Because othe recurrent postponement of the publication of érequivalentNPRM, EASA decided to
proceedwith the rulemaking taskand publish this CRBhouldthe FAA publish an NPRMtire coming
months EASA will take it into account when preparing takted ED Decisiothat will amend C25

and will seelharmonisation as far as possible.

6

https://www.easa.europa.eu/documenlibrary/noticesof-proposedamendments/npa201406
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2.5. Summary of the mai changes made to the proposetmendments toCS25

The main changes made compared to the proposal contained in NPAQO204ade summarigd as
follows:

a) CS/AMC 25.629 and Appendix K (Structure)

The proposed change to CS 25.629(b) was mainly driven by examples of changes in aerodynami

coefficients and redistribution of air loads due to structural and control deflections at higher load
factors, which caused aeroelastic stability issues that werepnedicted analytically but were
discovered by flight test. However, it is recognised that this proposed change is not directly related
to the main issues addressed by NPA 2024and henceboth this proposal as well as the
proposed change to AMC 25.628e withdrawn The proposed change to Appendix K is also
withdrawn asaccording tothe commentsreceivedit goes beyond the initial scopaf interaction

of systens and structure, and further discussions between authorities and the indusiey
suitable befoe making such change. Finally, the proposed change to CS 25.628(bgen
maintained.

b) CS/AMC 25.67(Flight control systems)

The text of the rulehas been clarified while maintaining its intenin CS 25.671(d), the ditching
case has been added.

The AMChas been clarified, and new definitionshave beenadded.In Chapter 8, changes have
been made to reflect the introduction of the ditching case in CS 25.671(d).

Chapter 12has beeradded at the endof the AMCto address the specificities of flyy-wire flight
control systems. The text has been derived from two generic Certification Review lteras (CRI

SyGaAGt SR W/ 2y aGaNRt {A3ylf LyGdSaNrRiGeQ IyR wC2

acceptable means of compliance and interpretative miallethat support compliance with
CS 25.671 for flpy-wire flight control systems itarge aeroplanes.

c) CS/AMC 25.933 (Reversing systems)

The proposedimendmentshave beermaintained.

d) CS/AMC 25.1308ystem safety assessment)

The text of the rulehasbeenclarified while maintaining its intent; in particulahe specifications
related to catastrophic failure conditions involving latent failures’e beenimproved based on
the comments received. In the AMC, various improvements of the woltiag beenmade new
definitionshave beeradded and more notably, the 1/1000 criterion associated to the compliance
with CS 25.1309(b)(4)as been withdrawn; the new text reflects the objective of 1) eliminate
significant latent failures to the extent practicablend 2) limit the latency of the remaining
significant latent failures.

e) General

Other changeshave beenmade to reflect the evolution of G& that took place since the
publication of NPA 20182. The changes show the status relative te?68mendment21.
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3. Individual commentand responses

3. Individual commentsand responses

In responding to comments, a standard terminology has been applied to &#SI® position This

terminology is as follows:

(@) Accepted T EASAagrees with the comment and any proposed amendment is wholly
transferred to the revised text.

(b) Partially acceptedt EASAeither agrees parally with the commentor agrees with it but the
proposedamendment is only partially transferred to the revised text.

(c) Noted1 EASAacknowledges the comment but no change to the existing text is considered
necessary.

(d) Not acceptedt The comment or proposed amendment is not sharedEBEA

(Generalcomments) -

comment | 6 comment by Luftfahrt-Bundesami
The LBA has no comments on NPA 2024

response| Noted.

comment |7 comment by:CAANL

We have no specific comments to this NPA, the proposals seems to be quite wel harm
with the FAA.

response| Noted.

comment | 8 comment by DGAC Franc
DGAC France has no specific comments on this NPA.

response| Noted.

comment | 183 comment by AIRBUS

PROPOSED TEXT / COMMENT:

Airbus note that the changes proposed to the Structures paragraphs in this NPA ha
been discussed with the appropriate Structure Regulatory and Industry represents
more specifically the L&DHWG. Therefore, Airbus strongly recommends to invah
appropriate Industry and Regulatory representatives from the Structure community b
expanding appendix K and CS25.629.

In this respect, Airbus does not choose to make many detailed comments to the pro
made in Appendix K and CS25.629, althougimy comments exist and need to be made
the changes. Airbus proposes to discuss these comments and recommendations
appropriate context of the above mentioned Industry and Regulatory representatives
the Structure community.

**x
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3. Individual commentand responses

response

comment

response

comment

response
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RATIONALE / REASOJJSTIFICATION:

Appendix K and CS25.629 have been created/ revised during a harmonization activity
lw!/ [2FR& FYR 58YylFYAOa | FNXY2YAAlGA2Y
Structure representatives both from Industry and Authorities need to besulted and
review any proposed changes to Appendix K and CS25.629 in the correct context.
The proposal also leads to a -darmonisation with the FAR25, and therefore need to
well evaluated and coordinated with the relevant appropriate Industry &ebulatory
representatives from the Structure community before accepting such-aatimonisation.
Therefore, Airbus proposes to involve the L&DHWG to consider any update to the Ap
K and CS25.629 coming from CS25.671 changes.

Noted.
Please refer tahe responses to commentgl88 and#92.

184 comment by AIRBUS

Airbus consider that on this flight control topic, EASA/FAA harmonised requirement anq
is of the upmost importance.

As such, Airbus kindly request EASA to sepaesentive panel from the authorities and tl
industry to review and finalise the comments during a specific comment review meeting

Partially accepted.

EASAhas beenseeking harmonisation witthe FAA and TCCA. This is why this rulems
task has been delayed after the publication of the NRvaiting the publication ofan
equivalentFAA NPRMDue tosignificant delays experienced by the FAA, it has been de:
to proceedwith the EASAulemaking taskShouldthe FAA publistan NPRM in 2018, EA!
will take it into account when preparing thelated ED Decisiotthat will amend C25 and
will seek harmonisation as far as possilitds not planned te@stablisha working group with
the industry.

198 comment by:Boeing

GENERAL COMMENT
Page: 1, 3,5

¢ KS (cHtiWarsysiemé Aad dzaSR aSOSNI € GAYSa Ay
LINE OSRdzNI f Ay F2NXIGA2yT FyR SELX FyYyLFG2N
which systems must comply with this rigeidance? Regulation and guidance describe |
0KS afFdSyd FFAfdz2NBeg LIRNIAZ2Y gAff | LI
defined clearly enough? What about an FHA item that involves multiple systems, neit
which by themselves cadilnot cause the top level event? Would this new requirement a|
to these systems?

REQUESTED CHANGE

Review and make sure intended scope is properly reflected in the explanatory and gu
material.

JUSTIFICATIONClarification is needed on this important issue to ensure consis
interpretation and application.

Noted.
The term‘€ritical system&as used in the titlein the explanatory note andn the RIA is noi
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comment

response

comment

response

comment
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defined.We agree there is a potential lack of clarity about which systems are concefhex
certification gecifications and acceptable means of compliance hmvever, considered
clear enough.

CS 25.1309(b)(4) applies to any significant latent failure. Sigrifatent failure is defined ir
AMC 25.1309 as a latent failure that would, in combination with one or more specific fe
or events, result in &azardous ocatastrophicfailure condition.

CS 25.1309(b)(5) applies to any catastrophic failure condigenlting from two failures
either of which is latent for more than one flight.

269 comment by Transport Canada Standards Brar

General

Note: TCCA has been engaged in harmonization discussions with EASA and the FAA
CS25.671subsequent to this NPA being posted for public comments. Proposed change
result of these discussions are not reflected in the comments below.

Noted.

289 comment by:Poonam Richarde
#1

Dear EASA:

tftSrasS FTAYR GGl OKSR ¢SEGNRY ! Al GA2Y Qi

LINR LJ2 &ASR NPARO14n HY W{ LISOATFTAO NRal FyR ai

aeroplanef S@St al ¥FSGe FraasSaavySyda 2F ONRGAO

Please contact us in case of any questiens

Thank you for giving us the opportunity to respond to this NPA.
Poonam Richarde

Analyst Engrg Procedures, International Certification
Regulatory Affairs

Textron Aviation

316.517.5395 (Office)

316.218.8638 (Cell)

PRichardet@txtav.com

Noted.

The comments of the attached letter have been extracted and inserted in the rel
sections of Gapter 3 of the CRD. Please refer to the releva#ctionswhich contain the
EASA responses.

290 comment by:Rockwell Collins, In

¢tKS O2yOSLIi 2F W{LISOATAO wAialQ oSAy3a |
architecture decisions. Will EASA include criteria by which the avionics industry will
WgKSY YR 6KSYy y230Q SEA&GAY3I olb@plaged i aev
airframes without a Specific Risk Assessment? In other words, will EASA publish crite
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3. Individual commentand responses

describe when existing certificated avionic architectures/designs will be allowed 1
GANF YRFIGKSNBR 2yiG2¢ + ySg FANFNFIYS RS:
Please povide text regarding timeline for cah dates of this specific risk assessm
requirement.

response| Noted.
The type certification basis provides the applicable amendment of the certifice
specificatiors (refer to Part21). The specific risk assessment will therefore be requioec
certification projects that includethe correspondingamendment of CS25 in their
certification basis

comment | 309 comment by Thales AvioniedD Chauve

THALES Avionics is concerned by the amendment-@6@&8d associated AMC regardi
specific risk and standardized criteria for conducting safety assessments of critical syst
In particular, the proposed amendment introduces :

- new requirements into 85.1309 about System Design and Analysis ((b)(4) and (
whereas there is no equivalent ones into CFR PART 25.

- new Mean of Compliances for existing requirements such as §25.1309(c) or new on¢
as §25.1309(b)(4), whereas FAA AC 25.4133not eleased since 1988.

Due to the potential negative impact on industry that could have any additional differe
between the EASA rules and FAA ones, THALES Avionics is very keen that EAS/
succeed in achieving a full harmonization on such quest&forb proceeding to CRD al
final rules.

response| Noted.

comment | 311 comment by:Gulfstream Aerospace Corporati

#2

Gulfstream appreciates thepportunity to review this Notice of Proposed Amendm
concerning certification specifications of large aircraft. EASA has encouraged comm
improve and support this NPA. Gulfstream is pleased to support EASA in this effort ant
the following pecific comments and recommendations attached in the summary letter

Individual comment responses will also be included throughout the CRT for each parac

response| Noted.
Individual comments are addressedGhapter 3 othe CRD.

comment | 341 commentby: GE Aviatior

GE Aviation supports the objective of standardization so that an applicant can unde
compliance requirements in advance. However, the proposed rule and advisory m
introduces significant new ambiguities, and has limgedcess in achieving the objective.

The NPA expresses concern over increased complexity of aircraft systems, ar
requirements and policy are introduced to address this

However, the accident data does not support the fear of increased complexity; raceat
(and complex) aircraft have better safety records than older products.

New interpretations are introduced by this NPA which could not be met by many or all

existing fleet, without any safety benefit. For example, the new requirement to latahty

**x
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3. Individual commentand responses

to 1/1000 effectively drives twhengine airplanes out of service. (Engines are compt
mostly of mechanical systems without monitoring, an overall engine failure rate m:
typically 2/million hours, this implies a maximum tirae-wing of 500 hots to meet the new
requirement. The customer expectation is at least 10x that time on wing.)

Noted.
The 1/1000 criterion is withdrawn frodMAMC 25.1309 with regard teompliance with
CS 25.1309(b)(4), bataintainedfor compliance with CS 25.1309(b)(5).

Executive Summary p.1

80 FAA

28 GKEYy1l 9! {! F2N adl dAy3a AARhoigK Baing Baséd lo
the recommendations from both FCHWG and ASAWG reports, harmonis@hoRAA has
Ffaz2z 06SSy O2yaARSNBR 2F LI NI Y2dzyi A VAide
FAA is considering similar rulemaking, we look forward to working with EASA to harr
our respective regulations and guidance materials.

Noted.
Support bythe FAA is noted with appreciation.

2. Explanatory Note (Paragraph 2.2, 2.2, 2.3) p. 56

264 AIRBUS

This objective is partially achieved as some specific control systems remain with thei
stringent criteriafor double failures.

Rational:

- Thrust reverser specific regulation prohibit latent failure

Noted.

Design configurations in paragraph 8.b.(2) and 8.b.(3) of AMC 25.933(a)(1) have tradi
been considered practical and deemead be acceptable toEASA hence the wording
W is impractical to provide additional fault tolerar@e CS 25.1309(b)(5)(i).

343 GE Aviatior
¢KS GSNXY 4/ NARGAOFE SNRLIXIYS aeaisSvas
FGGSYLWGSR G2 RAAONAYAYLF(GS o06SGsSSy aol
consensus; on close review, it was evident that very few airplane systems cot

confidently agreed to not be Critical. The NPA greatlu underetimates the increas in dc
safety assessment that the proposed rule /AMC will introduce.

Noted.
Please refer tahe response to commen#198.

2. Explanatory Note (Paragraph 2.4) p. 611
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comment

response

comment

response
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199 comment by:Boeing

Page:7
Paragraph2.4.1.

The proposed texstates
GXKIENY2yAT FGA2Yy gAGK C!'! KFa Ffa2 oS
RN} FiAYy3a (KS LINRlatah SodrdinatiBnOwith FRA/ (from Xwhikh th

A X 4 A x

O2NNBaLRYRAYI btwa Aad SELSOGSR Ay (KS

(0]

COMMENTSome important details in this NPA disagree with currently stated FAA pos
[e.g., acceptance (and in fact, codification) 0f150% of §25.143 force levels for jams). !
anxious to see the ydb-be-released corresponding FAA NPRM to see if thismdeed
harmonized.

We ask that EASA be cognizant of the fact that if these requirements are, in facl
KFENXY2yAT SR ¢6AGK GKS Ccl!!1 Qas GKSy GKS 02
higher and those risks need to be considered in the oVexalluation of this NPA.

Noted.
EASA intends thaisewith the FAA once the NPRM is publishadd seek harmonisation ¢
far as possible

318 comment by:Boeing

Page: 7

Paragraph2.4. Overview of the proposed amendments
2.4.2. Control systems

2.4.2.()

The proposed text states

G6F0 /{ HpPcTMORO Aa LINRLRASR (-8utfight had
be considered at any point in the flight. It also should require the approach, flare to a I¢
and stopping capability of the aeroplane. Hereby it should be assumed that a st
NHzy 61 & Aa | @FAflofSde

REQUESTED CHANGE

G6F0 [/ { HpPcTMOROD A& LINRLRASR (-8utfight had o
be considered at any point in thiéght. It also should requiraeroplanecontrollability while
inflight, and during the approach, flare to a landing andghile decelerating to a stor
stopping-capability-of-the—aeroplandlereby it should be assumed that a suitable runw
defined as ahard surface runway or equivalent for which the distance available followi
touchdown is consistent with the available aeroplane ground deceleration capability t
stop with all engines failedA & | @F Af | 0f Sdé

JUSTIFICATIONhe primary intent of draft € 25.671(d) is to ensure that adequ
aeroplane controllability is available following failure of all engines. To avoid an in
openrSYRSR NBIdZANBYSyd 2y ad2LILAyYy3I LISNF2!
defined as one having a hard surfacaddor which the landing distance available follow
touchdown is consistent with the available aeroplane deceleration capability with all er
failed.

Partially accepted.
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The definition of Wuitable runwaghas beenaddedin AMC 25.671Chapter 10. However
EASA desnot wish to define a stopping performance requirement.

3. Proposed amendments p. 12

comment

response

**x
* *
* *
*

*
* ok

An agency of the

European Union

267 comment by Transport Canada Standards Brar

p.12, CS25.629(b)

TCCA questions the inclusion/addition of CS 25.333 t@5&29(b) without any previou
reference or explanation in the NPA. If redistribution of airloads is the impetus fol
change, TCCA strongly recommends that wording similar to that of 25.301(c) be incorf
instead. This would directly address thedistribution of loads (both airloads and interr
loads) due to structural and control deflections and would limit the analytic workload t
specific areas of concern. The advisory material (AMC 25.629) and practice by certi
authorities alreadyprovides for a wide range of variables to be considered for analysis.
p.12, CS25.629(d)(10)

TCCA have no objection to include the proposed dual system failure combinatic
25.629(d). TCCA prefers that determinate failure cases take priority in 25)628{d
suggests these preferably should be introduced as CS25.629(d)(9); and ¢
CS25.629(d)(9) be-tdled as CS25.629(d)(10).

CS25.629(d)(9)

The existing CS25.629(d)(9) addresses the probabilistic failure states, which for str
would involve25.302. Currently, there is no obvious link between 25.629 and 25.302 e
through Appendix K. Therefore, TCCA preference would be to provide a direct refere
CS25.629, would be wording of the following nature:

G !'ye& RIEYIF3SsS Tl Ksingfalk CR2 281631 26.6782250672 any 251
Ydzal 06S O2yaARSNBR dzyRSNI up®onH Ay || 00;

Firstparagraph Accepted.
The proposed change to paragraph (b) of CS 25.629 was mainly driven by examr

changes inaerodynamic coefficients and redistribution of air loads due to structural
control deflections at higher load factors, which caused aeroelastic stability issues tha
not predicted analytically but were discovered by flight test. However, thisqeeg change
is not directly related to the main issues addressed by the,MR& hence this proposal
withdrawn. It may be reinstated as part of a more general update of CS 25.629.

Secondbaragraph Accepted.

The existing CS 25.629(d)(9) becomes C22&IK10), and the existing CS 25.629(d)

becomes CS 25.629(d)(11). The proposed CS 25.629(d)(10) becomes CS 25.62€

follows:

(d) Failures, malfunctions, and adverse conditions. The failures, malfunctions, and a
conditions which must beomsidered in showing compliance with this paragraph ar

0 X0
(9) Any of the following failure combinations
(i)  any dual hydraulic system failure;
(i)  any dual electrical system failure; and

(i) any single failure in combination with any probable hydraulic or elect

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Pagel3of 226



European Aviation Safety Agency CRD to NP201402

3. Individual commentand responses

system failure.

{9Y(10) Any damage, failure or malfunction, considered under CS 25.631, CS ~
CS 25.672, and CS 25.1309.

£0)11) Any other combination of failures, malfunctions, or adverse conditions not sk
to be extremely improbable.

Thirdparagraph Not accepted.
CS 25.629(b)(2)nd (3) already refetio CS 25.302 and Appendix K.

3. Proposed amendmentsCS25 - Book 1- CS25.629 p. 12

comment

response

comment

response

comment

**x
* *
* *
*

*
* ok

An agency of the

European Union

81 comment by FAA

In general, we believe the proposed changes to CS 25.629, 25.933, 25.1309, and as
guidance materials are consistent with the ASAWG recommendations and the positiol
we expressed to the WG.

WewillO2yaARSNI 9! {! Qa LINRLRalfa Ay (GdKS RS

Noted.
Support bythe FAA is noted with appreciation.

83 comment by Dassault Aviatior

DassauKlAviation comment page #12

Extract:

CS 25.629(b)

Aeroelastic stability envelopes. The aeroplane must be designed to be free from aerg
instability fer—all—configurations—and—design—conditiongithin the aeroelastic stabilit)
envelopesas—feliowsdescribed below, for all configurations and desigmditions, and for
the load factors specified in CS 25.333

Comment:

Load factors being defined in 25.337, the reference should be 25.337 instead of Z
Furthermore, the combined probability of system failure and limit load factor applicati
extremely improbable. So DassafWiation think that the load factors of 25.337 apply
nominal conditions only without system failure.

Requested Change:

The following redaction is suggested:

G! SN2StIFauA0 adloAfAle Sy 2 foddiseifom aefdast
instability within the aeroelastic stability envelopes described below, for all configura
YR RSaA3dy O2yRAGAZ2Y &S FYyR F2NJ GKS 21 |

Please refer to the firgtart ofthe response to commer#267.

84 comment by:Dassault Aviatior

DassauHlAviation comment page #12
Extract:
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response

comment
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CS 25.629(d)

(10) Any of the following failure combinations:

(i) Any dual hydraulic system failure;

(i) Any dual electricaystem failure; and

(iif) Any single failure in combination with any probable hydraulic or electrical failure.
@oy1)! ye 2GKSNJ O2YoAylFdA2y 2F FFAfdNBa o
Comment:

DassauKlAviation thinks that only foreseeable (e.g. not shown to be extremely improb.
dual hydraulic or dual electrical system failures need to be addressed. Suppress
paragraphs (i) and (ii) is suggested.

About the requirement (iii), DassauMviation interpretation is that only probable syste
hydraulic (or electricaljurnishinglosshas to be considered but not all elementary hydra
(or electrical) item failures. Dassa#iviation propose to modify "hydraulic or electric
failure" by "hydraulic or electrical furnishing loss".

Requested Change:

DassauKlAviation suggest that£25.629(d)(10) only addresses single failures in combin
GAUK LINRPOIFOES LI26SNI FTdNYyAAKAY3I f2aay
LINPOFO6fS KERNIdzZ AO 2NJ St SOGNROFTE TFdzNY A
by CS 25.638)(11).

First part ofthe comment Not accepted.

As reflected in AMC 25.629, certain combinations of failures are not normally cons
extremely improbable regardless of probability calculations. Due to the proposed chan
CS 25.671his approach needs to be elevated to the level of a requirement.

Second part ofhe comment Not accepted.

Not only furnishing loss, but also other failure cases need to be considered.

116 comment by:Garmin Internationa

Section 3.1. C3.629 (d) (10)

The proposed new CS 25.629 (d) (10) rule is redundant to the renumbered rule CS 25
(11). Additionally, requirements CS 25.629 (d) (10) (i) & (ii) are redundant to the NP,
material stated in section 3.2 page 17. There is no alsvisenefit or need for stating th
requirements more than once in the regulations and in the associated advisory ma
Remove CS 25.629 (d) (10) and retain the AMC guidance.

Please refer to the first part ahe response to commen#84.

117 comment by:Garmin Internationa

Section 3.1. CS 25.629 (d) (10) (iii)

The ARAC ASAWG recommended to delete an identical statement now proposed as
CS 25.629 (d) (10) (iii) from the applicable AMC. It is not consistent with Bexdierical
criterion associated with the term Extremely Improbable as stated in the AMC text inc
as part of this NPA (AMC 25.629 4.3, page 17). As written, CS 25.629 (d) (10) (iii) coy
failures with joint probabilities of less than -BE A moe appropriate statement would b
any single latent failure in combination with any probable hydraulic or electrical failure.

Please refer to the first part ahe response to commen#84.
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comment | 170 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:

CS25.629b.

PROPOSED TEXT / COMMENT:

Delete the proposed text changes in CS25.629b.

RATIONALE / REASON / JUSTIFICATION:

It is difficult to understand the link with the NPA20@2 subject of change and th
particular change to CS25.629b. Airbus opinion is that the 2 are completely not rela
each other. It is difficult to understand the reason for addition of the structural requirer
CS25.333 to CS25.629 in the context of an update to a system regmr&$.671. Curren
form of CS25.629b has been introduced with FAR25 am 77 in 1992 and CS25 am 1, i
a need for change to CS25.629b this needs to be prepared, discussed and agreec
appropriate Industry and Regulatory representatives from 8taucture community befori
proposing incorporating in CS25. The proposal also leads to- aatimonisation with the
FAR25.629b, and therefore need to be well evaluated and coordinated with the rel
appropriate Industry and Regulatory representatifiesm the Structure community befor
accepting such a disarmonisation.

response| Please refer to the first part dhe response to comment267.

Comment from Textron Aviation (extracted from the letter attached to comme#289):
Page/ParagraphC5.629

Commenty ¢KS LINRLR2ASR I YS
/I { HpPoooéd ¢KS NIGA2YL
LINELI2ZASR ' YSYRYSyiGac¢
Suggested change NB LJ12 &S RSt SiA2y 2F I dalyR FT2N 0KS f 2F
EASAeasponsePlease refer to the first part diie response to commen#267.

Q.)(

yr? Syd Aa
T

RRAY
2 NJ a R

I
KA

[entN

comment| 171 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:
CS25.629d)10/AMC25.629 §4.3

PROPOSED TEXT / COMMENT:

Delete the proposed text changes in CS25.629(d)10, restore the original AMC25.€
text, and discuss first in Group of appropriate Industry and Regulatory representatives
the Structure community .

RATONALE / REASON / JUSTIFICATION:

It is difficult to understand what the system community really need. Today there are 3
or less conflicting requirements proposed in CS25.629(d)10, AMC25.629 84.:
AMC25.67189, which need to be streamlined to undammst what the structure
demonstration need to provide w.r.t flutter aspects. The conditions proposec
CS25.629(d)10 seem already included in the existing AMC25.629 84.3 as acceptable
Airbus do not see the need to transfer this MoC into the requigat CS25.629(d)10.

If there is a need for change to CS25.629(d)10 or AMC25.62984.3 this needs to be pr
discussed and agreed by the appropriate Industry and Regulatory representatives frc
Structure community before proposing incorporating i825. The proposal also leads t
diss harmonisation with the FAR25.629b, and therefore need to be well evaluatec
coordinated with the relevant appropriate Industry and Regulatory representatives fror

*
*

*
* ok

**
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Structure community before accepting such afismonisation.

Please refer to the first part afe response to commer#84.

185 comment by Embraer Indlstria Brasileira de Aeronautie&.A.

CS 25.629(d)(10):

The proposed CS 25.629(d)(10) calls out specific faslomgbinations to be considered
addition to the combinations not shown to be extremely improbable that are require
(d)(11). The justification for this is that has been the standard practice to consider
failure combinations regardless of probatyl However, the ARAC ASAWG Re|
recommends the removal of the condition: any single failure in combination with
probable electric or hydraulic system failure from the AC/AMC 2516829 and alsc
recommends no changes to FAR/CS 25.629, with théFjusOF G A2y G KIF G ¢
that the guidance for validating failure rates and other assumptions in the AC/AMC 2=
Ad adzZFFAOASYG F2N) Syadza2NAy3a | RSljdzr S NB
is not necessary to include the spicfailure combinations of CS 25.629(d)(10).

Please refer to the first part @he response to commen#84.

200 comment by:Boeing

Page:12
ParagraphCS 25.629 (d) (10Aeroelastic stability requirements

The proposed text states

aomny !tye 2F GKS F2tft26Ay3 FlFAfdzNE O2Y«
(i) Any dual hydraulic system failure;

(i) Any dual electrical system failure; and

OAAAD lye aAAYy3IES FLAfdzINE Ay O2YoAyl (A2
REQUESTED CHANGE

aomny !ye 2F (GKS T2 fuliledsshoyirbto bE exkrdmenNiiprodab ¥ «
(i) Any dual hydraulic system failure;

(i) Any dual electrical system failure; and

(iii) Any single failure in combination with any probable hydraulic or ele€tricaF | A £ dz

JUSTIFICATIORequiring substantiation for any dual failure regardless of probability is
justified, as is consistent with AMC 25.629 guidance.

Please refer to the first part @he response to commen#84.

283 commentby: Bombardier Aerospac

Bombardier does not agree with the changes proposed fe2%&9(b), specifically the ne
requirement to use the load factors from @25.333. EASA has not offered any justificatiol
to why the current practice of performinfjutter analysis in 4 level flight conditions is n
longer acceptable, nor why the load factors 0ofZ5S333 would be more suitable.

Please refer to the first part dhe response to commenr#267.
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Comment from Textron Aviation (extracteftom the letter attached to comment289):

Page/ParagrapghCS 25.629 (d)(10)(iii)

CommenY ¢KA& bt! YIFI{1Sa OKIFIy3dSa (G2 NBLIIFOS daairydtsS b
GaAy3It SbLINROFOESE Ayildz /{ HYDckPR2 CKIAS G2r2NHFIEF GF
that would impose a significant burden on the small transport aircraft manufacturer without a commensurate
Al FSGekoSYySTAG 6KAETS NBOFAYAYy3a aaAayatS b LINROIOES

Suggested chang®ropose delehg CS 25.629 (d) (10) (iii). The average risk implementation of 25.1309 should
be sufficient, unless the aircraft falls under the umbrella of 14 CFR 26.11.

EASAesponsePlease refer to the first part dhe response to commer#34.

3. Proposed amendmes - CS25- Book 1- CS 25.671 p. 1214

comment | 44 comment by:UK CA/

Page NoMultiple, but commences on page 13

Paragraph No:Multiple, but commences in CS25.671(c)(2); see also 25,671(c)(3)(ii
25.1309(b) para 6(ii) on page 41.

Comment:The 1/1000 probability value associated with latent failures does not appear
presented consistently and there is ambiguity in how this is to be applied, and variab
description which does not support a consistent approach to dealing with this
Justification: The value is not clearly explained; but it is implied as not the same-ap&E
flight hour. It is stated to be a probability (e.g. 25.671(c)(3)(iii) but the type of probabi
not clear. When this is presented in the new text for.&@8L(c)(2)(ii) on page 13 there is
suggestion that a latent failure of 1/1000 the probability of all other subsequent fai
must be less than 1k As presented, this implies that an overall rate of8lEight be
acceptable for a catastrophic failurend this is not thought to be the intent. In lat
examples, such as in the section covering compliance with 25.1309(b) para (6)(ii) at
of page 41, the example used adds more clearly to an overall extremely improbable ta
1E9, with referenceo appendix 5 as examples. But overall the value remains ambiguot
Proposed TextA clarification of the 1/1000 value is needed throughout the NPA.

response| Accepted
It is understood that confusioarosebetween probability angbrobability per FH.
Please note that CS 25.671(c)(2des notreplaceCS 25.309 which must be applied a
well.
Nevertheless, CS 25.671(c)(2)(ii) has been reviewed and clarified.

comment | 85 comment by:Dassault Aviatior

DassauHAviation comment pages #12 and #13

Extract:

CS 25.671(b)

Each element of each flight control system must be desigrexd;distinctively—anc
permanently-markedto minimise the probability of incorrect assembly that could resu
the failure—of-the system-to—perform-its—intended—functionafunctioning of the system
Distinctive and permanent marking may be used only where design means are impri
(See AMC 25.671 (b))

Comment:

**x
*
*

*
* ok
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Associated AMC 25.671(b) seems to alleviate the CS 25.671(b) requirement. Inde
stated that "For minorfailure or No Safety Effect: Marking alone is generally consid
sufficient to prevent incorrect assembly." To be consistent and to give full credit to this
deemed acceptable by Dassadliation, the text of CS 25.671(b) should be adapte(
confirmthe possibility of distinctive and permanent marking alone on elements leading
to minor or no safety effects.

Requested Change:

The following redaction is proposed: "Each element of each flight control system mi
designed to minimise the probaly of incorrect assembly that could result in t
malfunctioning of the system. Distinctive and permanent marking may be used: (i) \
design means are impractical; or (ii) For elements whose failure occurrence can only
minor or no safety effect"

Partially accepted.
The proposal is accepted in principle, but with sazhanges to thavording.

Comment from Textron Aviation (extracted from the letter attached to comment# 289):
Page/ParagraphCS 25.671(c)

Comment Change removes the | y3dzt 38 | 62dzi aSEOSLIIA2Yy It LAf20AY =
F LILISE NB Ay 2GKSNJ NB3IdzA | iA2yad G9EOSLIIA2YIE LML 20
Section 9 2 paragraphs. However, NPA AMC 25.671 Section 9&lpatagraph does state that CSFL
procedures should not require exceptional piloting skill or strength.

Suggestedchanye t NR L2 &S G(KId (GKS g2NRa GSEOSLIIA2YLFE LT 2
EASAeasponseNot acceptedThis is considerededundant as it is included in the definition of CSFL.

86 Dassault Aviatior

DassauHlAviation comment page #13

Extract:

CS 25.671(c)(2)

For combinations of failures, excluding failures of the type defined in (c)(3):

(i) Anycombination of failures not shown to be extremely improbable.

(i) Given any single latent failure has occurred, the average probability per flight hour
failure condition preventing continued safe flight and landing, due to the sum c
subsequentsingle failures, must be less than-3Fand the combined probability of t-
latent failures must be 1/1000 or less.

Comment:

25.671(c)(2)(ii) proposal is not consistent with the criteria defined in 25.1309(b)(5).

rules towards the specific riskseanot homogenized between 25.671 and 25.1309, it ma
source of errors and complications when processing the analyses due to dif
computation rules.

a2NB2@0SN) GKS GSNY daO2YO0AYSR LINRBOIFOATLA

probability? t would be more suitable to adopt one unique set of criteria common to 25
and 25.1309. Thus DA suggest 25.671(c)(2)(ii) to refer directly to 25.1309(b)(5) criteria
Requested Change:

The following redaction is proposed accordingly: "For combinationfaitfres, excluding
failures of the type defined in (c)(3): (i) Any combination of failures not shown t
extremely improbable. (ii) Compliance with CS 25.1309(b)(5) should be considered 1
combination of failures preventing continued safe flightddanding should comply."

**x
*
*

*
* ok
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response

comment

response

comment

Not accepted.
EASA considers it necessary to have the requirements of CS 25.671 in addit®R2%0130¢
C25.671(c)(2)(ii) has been clarified.

87 comment by:Dassault Aviatior

DassauHlAviation commenpages #13

Extract:

CS 25.671(c)(3)(ii)

The causal failure or failures must be assumed to occur anywhere within the normal
envelope.

Comment:

This paragraph is not consistent with the results of ARAC FCHWG. Indeed, it was cc
that jams thatoccur just prior to landing have not to be addressed by 25.671(c)(3)
rationale for such a position is reminded below (issued from ARAC FCHWG report).
025.671(c)(3) requires that the airplane be capable of landing with a flight control jan
that the airplane be evaluated for jams in the landing configuration. However, fol
evaluation of jams which occur just prior to landing, proximity to the ground need n
considered for the transient condition. Given that some amount of time and altitu
necessary in order to recover from any significant flight control jam, there is no pr:
means by which such a recovery could be demonstrated all the way to touchdow
potential delay in accomplishing a recovery could be on the order of 5 secddsaibed il
section 9.e. For a jam at a control deflection corresponding to .8g, a recovery may
L2aaAroftsS o0St2¢ FLIWINRPEAYIFIGSte wnnQ S@Sy
recognized that this means that a specific hazard is noemded (a control jam that occul
or is recognized, just before landing), this hazard is mitigated for the following reasons
the landing phase represents a limited exposure window in which a jam could occur. ¢
successful operation of the dools throughout the flight minimizes the likelihood of a ji
suddenly appearing during the landing phase. Third, a certain level of recovery capabi
be ensured through compliance with this AC such that if a jam does occur during land|
crewwill have a reasonable chance of landing safely.

Requested Change:

DassauKlAviation suggests to take credit from the ARAC FCHWG results and chan
paragraph as follows:

G¢CKS OFdzalt FFAfdzZNE 2N FlF Af dzZNBa Y dedalifligha
envelope except during the time immediately before landing where recovery may n
I OKAS@OlI 0fS ¢6KSy O2yaARSNAYy3I GAYS RSt &
D-05).

Not accepted.
Since theend of the ARAC activity mentioned, experienrem in-service aeroplanefas
shown the need to consider the case of jamming before landing.

88 comment by :Dassault Aviatior

DassauHlAviation comment page #13

Extract:

CS 25.671(c)(3)(iii)

In the presence of a jam considered under this subparagraph, any additional failure
that could prevent continued safe flight and landing shall have a combined probabi
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1/1000.

Comment:

In term of probability, this requirement should specifynaximum value not to exceed, ar
not a probability to reach.

Requested Change:

Specify "probability of less than 1/1000" instead of "probability of 1/1000".

response| Accepted.

Comment from Textron Aviation (extracted from the letter attached to commer89):

Page/ParagraphCS 25.671(c)(2)(ii), CS 25.671(c)(3)(iii), CS 25.1309(b)(5), AMC 25.671 Section 9a, 3r
paragraph, AMC 25.671 Section 9d, 1st paragraph, AMC 25.1309 Section 9b6i, AMC 25.1309 Section 9b€
AMC 25.1309 Appendix 5

CommentY bWANYOQE SYSyidlGA2Yy 2F aGmkmnnné ¢g2dZ R LI | OS |
small transport category aircraft manufacturers, without a commensurate safety/benefit, in order to show
O2YLIX Al yOSed /Sadaylk. SSOKQa Rthasédeils, Ahich cofld e ¥ Aighificanti 2
percentage of the overall development costs for small transport category aircraft.

Suggestedchanye LYy f ASdz 2F GKS amkmnnn &LISOAFAO NR &€ 2
that aircraft whch do not meet the criteria of 14 CFR 26.11 (i.e., passenger capacity of 30 or more, or
YIEAYdzY LI ef2FR OFLIOAGE 2F 71pnn 0 2NI-NIRANBO HoR21dF
NPA 20142. For aircraft which do not meet the criteria of CFR 26.11, the averagsk methods of present

Mn / Cw Hp®mond O66KAOK g2df R +faz2 FLJXe d2 /{ wup
SEGNBYSte& AYLINROIOESe0 g2dd R 0SS adzFFAOASYd FT2N) O2
EASAesponseNot accepted.

CS 25.671 is appiible to allCS25large aeroplanes

comment | 89 comment by:Dassault Aviatior

DassauHlAviation comment page #13

Extract:

CS 25.671(c)(4)

Any runway of a flight control to an adverse position that is caused by an external sour:
Comment:

For a bettercomprehension, Dassat#tviation suggest to replace "that is caused" by "if
caused".

Requested Change:

Change as follows: "Any runway of a flight control to an adverse poshagrif it is causec
by an external source."

response Not accepted.
Theoriginal wording is deemetib be clear enough.

comment | 90 comment by Dassault Aviatior

DassauKlAviation comment page #14

Extract:

CS 25.671(e)

The flight control system must be designed to ensure that the flight crew is aware whe
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3. Individual commentand responses

response

the primarycontrol means is approaching the limit of control authority.

Comment:

Annunciating that primary control means is approaching the limit of control authority is
profitable when it requires a specific crew action. The other cases requiring no speaai
action should be out of the scope of this requirement, particularly when approachini
limit of control authority is a normal response consecutive to a commanded crew actior
consideration is well translated through the CROZB(F7X/F5X) whosedaction for this
topic could be reused. It is also consistent with the ARAC FCHWG report.

Requested Change:

The following redaction issued from CRO3B (F7X/F5X) is proposed: "When a flight ¢
exists where, without being commanded by the crew, corgrofaces are coming so close
their limits that return to normal flight condition and (or) continuing of safe flight nee
specific crew action, a suitable flight control position annunciation shall be provided t
crew, unless other existing indiiens are found adequate or sufficient to prompt th
action.”

Not accepted.

The aim of the specification is to ensure the awareness of the flight crew the limit of ¢
authority is being approached. Then ittige flight crewQ decision to ake any action base
on this awareness. EASA cons@dtiat in some cases it may be difficult to decigketheror
not flight crew action is required andherefore, whether or not a means of indication mu
be provided based on the proposed conditionglecification.

Experience gaed from inservice aeroplane occurrences has shown the benefit of
proposed specification.

Comment from Textron Aviation (extracted from the letter attached to comme#89):
Page/Paragrapl 3.1 CS25.671(e)

Comment Thel
ONBg A a

RRSR NBIdZANBYSyid GKFd a¢KS FfAIKID 2y
FgF NB 6KSYS@SN) G§KS LINRYIl NEB ozyusz Y

restrictive for a purely mechanical system where theitiof control authority is defined by 25.143

Suggested chanye OKl y3S HpdcTmMOSO (G2 ! LRSNBR FfAIAKIDA

Tt AIKIG

0 NE f
Shya

oF

ONBg A& 6 NB gKSYSOSNI 6KS LINARYINEB O2y NPt
EASAesponsePartially accepted.

EASA agrexin principle with the comment. We prefer to cover this point in AMC 25.671 rather than changing
the rule. A new subparagraph has been created in paragraph 11 of the AMC.

comment

*

*
* ok
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119 comment by:Garmininternational

Section 3.1. CS 25.671(c)(2)(ii)

It was the objective of the ASAWG to have a consistent criteria and methodology for s
risk evaluations. The current CS 25.671 (c) (2) (ii) rule recommendation deviates frc
objective since the definition of the term continued safe flight anddiag in AMC 25.67
section 5 item c of this NPA does not correlate to the CS 25.1309 definition of Catast
This is evident since AMC 25.671 section 5 item b of this NPA references AMC 25.!
the definition of a Catastrophic failure conditiorhuk there is potential for change in tt
scope and application of specific risk beyond what the ASAWG deemed as warrante
history of FAA CFR 25.671 (c) (2) resulted in many different compliance methodolog
this lesson learned should be appliedhen considering this new regulation. It
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response

comment
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recommended that CS 25.671 (c) (2) (ii) be deleted since CS 25.1309 will apply.

Noted.

W/ 2y GAYydyR andl HafdhqQ (ESFL) is deliberately defined differently fr
Zatastrophi 6 RS T A y S2R.130R)y as theré are failureonditions other thar
catastrophichat can prevent CSFL.

We have defined spdt criteria for CSFL, whereaatastrophicis more simply defined &
loss of theaeroplane(see AMC 25.1309).

A catastrophic failure would not beconsidered as meetingESFQ However, a failure
preverting CSFL is not automaticalBtastrophic.

120 comment by:Garmin Internationa

Section 3.1. CS 25.671(c)(2)(ii)

The current CS 25.671 (c) (2) (ii) rule recommendation deviatesth@ ASAWG proposal.
is unclear what is meant by Xnd the combined probability of the latent failures must
MkMann 2NJ f Saadé ¢KS 1jd2iSR LIKNIasS Aa

I OO2NRAY3 (2 GKAA bt! Q& 0S¥ wHlDaY/ aHKSM oRd
contain a primary event that is latent for more than one flight are then identified from
list in Table A2. The probability of each of these latent events should be less than bxd
There is an implication dfvo different methods of calculation between the two rules. i
thought that the ASAWG objective was to provide one standard method for addre
latent failures. This illustrates the ASAWG concern for the potential for discrepanc
occur if multipe specific risk criteria are present in multiple different rules. I
recommended that the NPA resolve this difference.

Please refer tahe response to commer#8e.

121 comment by:Garmin Internationa

Section 3.1. CS 25.671(c)(3)

The existing CS 25.671 (c) (3) rule allows applicants to address Part 25 airplanes tt
flight controls that cannot be split. For example, the Beechjet Model 400A is a pe
airplane does not have the ability to split flight controls allowing iretefent operation.
Under the current rule the applicant can show that a mechanical servo jam is Extr
Improbable. It is not clear how an avionics manufacturer wishing to perform an autopilc
that interfaces with the 400A flight controls would be @lib address the inability to spl
flight controls under the new rule since the premise of the rule implies the ability to
controls allowing independent pilot/copilot control. Please provide NPA guidance for |
airplanes without the ability togdit flight controls.

Not accepted.

The proposed specification will applicable to newdesigns Modern designarchitectures
are generallygplittand would need to be designed to meet thigecification

ThePart21 Changed Product Rule applies to legaesoplanes
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Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/Paragraph©S25.671(c)(3), AMC 25.671 Section 9b 2nd paragraph, AMC 25.671 Section 9c

Comment With regard to asingle mechanical disconnect failures or jam, it should be acknowledged that there

is some point in the approach, past which if the failure were introduced with the other criteria established in
the AMC, recovery may not be able to be demonstrated withantime delays stated. Currently CS25.671(c)

(3) allows an applicant to consider a jam is Extremely Improbable during any flight phase. The proposed
CS25.671 (c) (3) removes this allowance, but specifically includes it in the jam evaluation for just befor
landing. However, it states that the use of a risk time in determining Extremely Improbable is not acceptable.
bbt! la/ HpdcTm {SOGA2Y pOQa 2LISYAy3I LI NI INF LK | i
the landing phase without giving mincadditional information on what makes jams in the landing phase
problematic from a compliance standpoint (namely, the time delays imposed by the AMC). Given a finite time
(hence altitude) to recover from a jam (esp. given the delay times stated in the),AM&Ze is no practical
means by which recovery could be demonstrated for compliance all the way to touchdown, for a jam occurring
just prior to touchdown. There is some point in the approach past which a compliance demonstration of
recovery could not bassured when delays are considered. AMC 25.671 Section 9c¢ does state two conditions
where jams in the landing phase may be shown to be Extremely Improbable, however one will be impossible
to comply with, and the other will become a source of inconsistdratween certification agencies and ACO's.

In the first condition in AMC 25.671 Section 9c, states jams in the landing phase should be shown to be
extremely improbably using relevant reliability data fromairS NA OS SELISNASYyOS: 4Al
timSé¢ Ay (GKAA&d RSGSNNYAYIGAHZYPAGKE dB| V2§ G A RENA Y @& G N $
be impossible to comply with. Even during the FCHWG deliberatiagritice data showed a jam probability

of approximately 10& (FCHWG Sectiomp@ragraph 6). Furthermore, no OEM has sufficient service history to
justify a 10€9 jam probability. In the second condition in AMC 25.671 Section 9¢2, jams in the landing phase
should be shown to be extremely improbably by a qualitative assessment ogvire design features
intended to prevent jams, and a description of the means by which a jam could be alleviated. Unfortunately,
the AMC provides no guidance on what types of design features would be considered adequate. Further, how
does this qualitatie assessment and description differ from that already required for compliance with the
GLINB@Sy A2y 2F 2FYaé¢ fly3ada3S 2F /{ HpdcypoOl 0K |
inconsistency between certification agencies and ACOs. It isvedlighat the failure rate of a single
mechanical disconnect in a primary flight control system is similar to that of a flight control jam. Consistency
would require that both be excluded from showing CSFL in this small exposure time. Yet, the proposed
AMCZ.671(c) (I) does not allow a probability assessment to exclude this disconnect condition or a specific
exclusion as in proposed FAR 25.671 (c) (3) (ii) for jams. Applicants have historically not been required tc
evaluate this type of disconnect failuresjubefore touchdown for FAA certification. Current JAA 25.671(c)(l)
would allow an applicant to consider a mechanical disconnect in this small time exposure Extremely
Improbable.

Suggested changePropose that the single mechanical disconnects and jamsldhme reevaluated and
allowance given for the small time exposure immediately before landing. There is sufficient experience to
allow single mechanical disconnects and jams occurring immediately before landing to be allowed to be
considered extremely Impbable based on the small exposure time immediately before landing.

l R2LIG GKS C/ 12D HpdcTmMoOUO G6AAL fly3da 3S 6KAOK SE
where recovery may not be achievable when considering time delays in initiatingergc In addition, adopt

the language of FCHWG AC 25.671 Section 9b 2nd paragraph, which provides the rationale for the exclusion
the regulation.

Remove the language of AMC 25.671 Section 9c which excludes consideration for a jam on landing only if i
can be shown to be extremely improbable without considering the limited risk time of the landing phase.
Alternately, any such extremely improbable determination should inherently include the limited risk time of
the landing phase.

*
*

**

*
* ok
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Remove the language of ABA25.671 Section 9¢c2 which excludes consideration for a jam on landing following
a qualitative assessment of the design features intended to prevent jams as it is redundant with CS 25.685(a)
Alternately, provide objective guidance on what types of feasuage considered adequate to exercise this
exclusion.

EASAesponseNot accepted.

The consideration not to allow risk time has been addressed in other comments, due to the possibility of a
single event leading to a jam, for which EASA has evidencesgorite experience. The adequacy of a design
will depend on the design selected by the applicant.

Typical features could include lefiniction materials, dual rotation bearings, clearance, jack catchers.

A quantitative assessment is a check of a good desmwgfrthe starting point.

comment | 122 comment by:Garmin Internationa

Section 3.1. CS 25.671(d)(5)

The function to decelerate an airplane to rest does not seem to be a flight control fun
The scope of this rule seems to expand into dflight control functions, e.g. on groun
deceleration devices. The safety criterion (defined by AMC 25.1309 via the FH
evaluating the ability to stop the airplane has traditionally been addressed under CS 2
not CS 25.671. It is recommended that CS62b.(d) (5) be deleted or modified
characterize more clearly what flight control aspect is being addressed.

response| Not accepted.
The scope of the current CS 25.671(d) specification is already not limited to the flight ¢
system. It isappropriate to have this bespoke specification covering all system aspe
engineoff landing.
Note that the proposed amendment does not require a stopping performance assessm

comment | 173 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:

CS 25.671(d) page 13

PROPOSED TEXT / COMMENT:

Airbus propose to keep the current applicable text

RATIONALE / REASON / JUSTIFICATION:

Airbus consider that the new requirement goes beyond the ARR&dG@nmendations.

response| Noted.
The requirement is consideretb be appropriate, even if it goes beyond the AR
recommendations.

Comment from Textron Aviation (extracted from the letter attached to comme#289):
Page/Paragrapl?5.671d

Comment The aircraft brake and nose wheel steering systems are designed to meet the specific certification
requirements under CS25.735 and CS25.745, respectively. CS25.671 is a control system specific paragraph &
should not be expanded to include aircraft legalfety requirements. The aircraft level safety requirements

are already adequately defined under CS25.1309.

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

*

o 3 Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page25of 226

*
* ok

An agency of the European Union



European Aviation Safety Agency CRD to NP201402
3. Individual commentand responses

EASAeasponseNot accepted.

The existing CS 25.671 alreadgkes references beyorttie flight control system. It is appropriate to consider
all systems for an engireff landing in this paragraph.

Comment from Textron Aviation (extracted from the letter attached to comme#289):
Page/Paragrapl?5.671d

Comment ltemsd () thrud (5R2 y 284 Ay Of dzRS dzaS 2F GKS 62NR afly
l'a &adzOK AG A& dzyRSNRG22R GKFG GKS ALISOATAO RSTA
requirements above the system specific requirements of CS25.735 and CSabd 4brcraft level safety
requirements of CS25.1309.

Suggested chang€onfirmation in discussion published with this rule that it is not the intent to levy additional
requirements in place of system specific rules, but to require that dual engine faibege not disable both
primary and emergency means of aircraft directional control.

EASAesponsePartially accepted.

This rule does not replace CS 25.735 or CS 25.745. Please note that CS 25.735 and CS 25.745 do not deal
engineoff landings.

comment | 186 comment by:Embraer Indlstria Brasileira de Aeronautie&.A.

CS 25.671(c)(1):

LG Aa y20 OftSIFENI gKIFEG GKS YSFEyAy3a 2N gt
LIKNF &8 adlkNIa a!ye aAiy3at StheTilstiplirasNgg deleted ah
a0 NI &dzo LI NI} NI LK 6000omM0O GAGK a!ye &A)

response Accepted.

comment | 196 comment by Embraer IndUstria Brasileira de Aeronautie&.A.

CS 25.671(c)(2):

It is not clear what the meaning or valueads¥ (G KS AYAGAFf &aC2N
LIKN} 882 aAyO0OS (KS ySEG LKNIasS Ay 6006+
ddza3Sada GKIG GKS FANRG LIKNFXrasS oS RS
combination of failures not showto be extremely improbable, excluding failures of the ty
RSFTAYSR AY 0006003 ® @& o¢f

To make the residual risk requirement of 25.671(c)(2) more clear, Embraer suggests
0S NBGA&ASR (2 A& lofthe grdbabilityofall Subdz8quehtsingleKafures, dn
belessthanlp 2 & & P¢

response| Partially &cepted.
The first proposed change is not accepted because it would change the applicability
second specification (ii) to combinations of failures that are stwbwn to be improbable
only, although the intent is to encompass all combinations of failures.
The second proposed change is accepted.

comment | 197 comment by Embraer Indastria Brasileira de Aeronautie&.A.
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response

comment

response

comment

CS 25.671(d):

Since the existence ofsaitable runway is relevant only for the requirement for flare, con
during the ground phase, and the capability to stop, the proposed paragraph 25.¢
would more logically be presented as:

(d) The airplane must be designed so that, if all enginésifany point of the flight it mus
be controllable in flight, on approach and if a suitable runway is available, it mu
controllable during flare to a landing, during the ground phase and the airplane mt
stopped.

In addition, it would behelpful if EASA would add AMC to make clear that it is not nece
to consider adverse environmental conditions such as wet runway or tailwind conditic
showing compliance with the ground and braking phase.

Partially accepted.
The commentg agreed in principle. Detailed wording may vanyime with other similar
comments received.

201 comment by:Boeing

Page:12
ParagraphCS25.671(kx Control SystemsGENERAL

The proposed text states
Goo0 91 O0OK StSYSyid 27F SIOK Tt ioBdsiinct@B \aac
permanentlymarkedto minimise the probability of incorrect assembly that could resu

the fw#u#e—o#the—system—te—pe#e#m—ﬁs-mﬁended—tuneﬂonalfunctlonlng of he system.
5Aa0AYO0GADBS YR LISNXIYSYyd YEFENJAY3I Y&

REQUESTED CHANGE
G600 91 0OK StSYSyid 2F SI OK ¥t rnadsilncti@g v
permanently marked to minimise the probability oincorrect assembly that could result

the faﬂwe—eﬁhe—system%—pe#eﬁm-us—m%ended—tunenonalfunctlonlng of thesystem

a Q nnn--

JUSTIFICATIORetain the phrasé 2RW & (i
last sentencegd 5A AGA YOG A GBS |

A YLINI GUKASO FGESANEY G A YLINF OGAOIf ¢ A& adzomaSoi
defines when marking acceptable.

& |y Bnd dafbteane
ySyid YI N Ay

Partially accepted.
The specification has beeewritten taking into account this and other similar comme
received.

202 comment by Boeing

Page:13
Paragraph25.671(c)(2)(ii§; Control SystemsGENERAL

Theproposed text states
G6HUV DAGSY |ye &aAay3atsS tFiSyd FIFAfdNBE K
any failure condition preventing continued safe flight and landing, due to the sum
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subsequent single failures, must be less thar51lEnd the combined probability of th
latent failures must be 1/1000 or less.

REQUESTED CHANGE

4 0 Biven-any-singlets -t - Vers obabili

latentfailures - must be 1/1000orlesSingle latent failure combinations that do not meg¢
GKS ONARGSNRALI 2F /{HpDdPMONGOo0OpPUL PE

JUSTIFICATIONirst, CS 25.671(c) is for those failures that the airplane must be shown
capable of continued $a flight and landing. Second, proposed paragraph 25.671(c)(2)
for failure combinations preventing continued safe flight and landing. CS 25.130¢
should be the single location for significant latent criteria.

Please refer tahe response to commer#86.

203 comment by:Boeing

Page:13
Paragraph25.671(c)(3% Control SystemsGENERAL

The proposed text states
Goo0 !'ye TFlLFAfdz2NE 2N S@Syd i
fixedAy LI2aAGA2Y RdzS (2 | LIKeéa

KI G NBadz §a
AOILt Ayl SNF
REQUESTED CHANGE

G6o0 lye FlFAfdNBE 2N SOSyl( Usistenn ordufadedetpiot
controli K G Ada FAESR AYy LRAaAAGAZ2Y RdzS G2 |

JUSTIFICATIONhe proposed wording only specifically identifies the surface and
controls for jamming, when (we believe) the intent is that jamming anywhere in the
control system must be considered.

Not accepted.
The proposed wording comes frorheg ARAC proposals and there is no adverse experi
that would require a change.

204 comment by Boeing

Page:13
Paragraph25.671(c)(3)(ii§; Control SystemsGENERAL

The proposed text states
GOAAL ¢KS Ol dzal f  FassurhedzRccd Ndywhérel ViithizNtEednorn
FEAIAKG Sy@gSt 2LIS ¢

REQUESTED CHANGIEe terma y 2 N | £ T { AsBEoKldi to Beytl€lifed. 2ZThdgefor
we suggest addingiThe material in AC 28, Appendix 7, should be used as the definitit
2T AYV2NBYOPSTEABRE
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comment

response

comment

response

comment

JUSTIFICATIONVithout this definition clearly articulated, finding compliance will
impossible, as would be defining the benefit to safety.

Not accepted.
Appendix 7 of AC 2B is not related to the flight envelope. Comment ntderstood.

205 comment by:Boeing

Page:13
Paragraph25.671(c)(3)(iiif, Control SystemsGENERAL

The proposed text states

GOAAAD LYy GKS LINBaSyoS 2F | 2FY O2yaa
states that could preventontinued safe flight and landing shall have a combined probal
2T MkmMnannog

REQUESTED CHAND#ete this entire suiparagraph.

JUSTIFICATION O ensure consistent probabilistic criteria, this should be covered
revised in CS 25.1309(b)(5). CS 25.671(c) is for those failures that the airplane must b
to be capable of continued safe flight and landing. The proposed paragraph (c)aduie
combinations preventing continued safe flight and landing. The proposed text is in the |
regulation and the intent is covered in CS 25.1309(b)(5). A jam plus an additional failur
should not be treated any differently than any other tfalure catastrophic condition.

Not accepted.

A jam is consideretb be an event, not a failure. Thu# is treated in its own dedicate
subparagraph. However, the same rule is applied to-@leviation means.

EASA intends to keep CS 25.671 independent from CS 25.1309, in case of any future
to either specification

206 comment by:Boeing

Page:13
Paragraph25.671(c)(4¥, Control SystemsGENERAL

The proposed text states:

aonu !y eof alight lcantroBto an adverse position that is caused by an exte
a2dNDS oe

REQUESTED CHANGE:

"(4) Any runaway of a flight contrglystem or surfacdo an adverse position that is caus
o0& |y SEGSNYLIf &azdNDSoé

JUSTIFICATIOWIarifies the proposed wording.

Accepted.

262 comment by Embraer IndUstria Brasileira de Aeronautie&.A.

CS 25.671(c)(2)(ii):
The proposed CS 25.671(c)(2)(ii) establishes anotherstammtardised criterion to limi
friSyoOe o6e& adldAy3da GKIFIG aO02Y0AYSR LINROI
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does really differ from that one proposed for the CS 25.1309(b){5Miliich presumabl
applies across all critical systems. Similar to thrust reverser, it looks that 25.1309(b)
not be good enough to regulate the safety of the flight control system yet each c:
applicable to different systems with the same critita

Noted.

270 comment by Transport Canada Standards Brar

p.13, CS25.671(c)(3)(iii)

t N2PLI2ZaSR NHzZ S Odz2NNBydafte NBIFRayY aLy
subparagraph, any additional failure states that could prevemtinued safe flight ani
flyRAY3 akKltt KIS I O2Y0AYSR LINROFOGAT;
LG A& NBO2YYSYRSR (KIFG 62NRAY3I 0S OmHdsy
to better reflect the intent. This wording is already reflected in the correspondiMgC
paragraph.

Accepted.

297 comment by:Rockwell Collins, In

(c).(2).(ii) 5
For the statementg X | Y R
or lesshb¢ ¥ GKS | aL
GKSNE tFa4Syd TFI
latent failures.

Please consider deleting this CS 25.671 paragraph, since CS 25.1309 will now cc
regulation.

KS O2YO0AYSR LINRBoOolFOoAT A
0 27 eam® BYanfigh8hRCS LZBBB@! (9. ¢
fdzZNBa NS O2yaAiARSNBR 2

Please refer tahe response to commer#86.

305 comment byHélio A. Loureirt

My proposed changes convention:

- deletion in ;

- insertion in blue;

- reallocation by deletion and insertion there.

ChangeY 5 St S FordinglSfailirésEd &

1)

Any single failure, excluding failures of the type defined in (c)(3).

Comment 1 No content change, just a writing suggestion to improve clarity. Ratio
¢ KS NBIjdZANBYSyYy G Ay ahyloNie ToNivihdailubeSXd T |itEiasb be
followed by a list of failures!¢ KS FANRG FlI Af dzyNB AWK ydgS

i S Edrsimgle failurés A& YSIyAy3fS&8a | yR &aK2dzZ R o

Change ® 5 St S ForiedmBinatibSstoiifailaest y R NB I f £ 2 @kcliidihg
failures of the type defined in (c)¢3)p

(2)

(DAny combination of failures not shown to be extremely improbableluding failures of
the type defined in (c)(3)
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Comment 2 No content change, just a writing suggestito improve clarity. Rationale
¢KS NBIdZANBYSY (i Ay daf dihediolbwide failar€soT It AnAsK b
followed by a list of failures!¢ KS a4 SO02y R Tl Af dzhNd comlyinationKct
T AL dzviB & KKotcontbiBafionsiof failureés A a YSIF yAy3at Saa |

Change 3Reallocate paragraph (c)(3)(ii) to new dedicated paragraph (g), and impleme
following changes:

a) A y a Exelidings failures of the type defined in (ci3): I (epliGag th&ldkontex
applicable to (c)(3)(ii);

b)NB LI | OS théi % of 88S Eolie  al e ™ 2INYRR &

)RSt SG S @dnBined ZNR ¢

(g) Excluding failures of the type defined in (c)(3):

Given any single latent failure has occurred, the averageghitity per flight hour of an
failure condition preventing continued safe flight and landing, duanpsubsequent singl
failure, must be less than & and the probability of the latent failure must be 1/1000
less.

Comment 3 Reallocation plus coant change. Rationale:

i) Reallocation: The sebJ- NI ANJ LIK 6 AA 0 A& | nba fefinktioiRia
type of failuresé ay 2 aK2gy X&eé0d LG A& O2y FdzA Ay
list of failures to which the requirement in paragraph (c) applies. For clarity it is propos
reallocate this requirement in a new dedicated paragraph (g);

i) ContextreplichA A 2y Y ¢ KS 2 NRoAcbrybindtion @RfailureS, excluding failal
of the defined in (c)(8)® ¢ KS @a@npikafion affajlured A a I NBI RE
NBIjdANBYSYGT &2 NBYlFAya fdlures 6f thad Wiaaléfisem
(©)EE @

i) Writing: the text the sum of all subsequent single faillremay be read asthe
combination of all subsequent single faildreshile it intends to refer, | presume, to th
occurrence of the failure condition as a result of the occocee of the given latent failur,
combined with the subsequent occurrence of *any* single failure. So it is propos:
replace the text the sum of all by the word ‘any’;

iv) Content change: The worddmbined, as used in the ARAC 25.671, refersthe "sum of
the probabilities, which is not harmonized with, and much more restrictive than, the N
addiction to 25.1309, paragraph (b)(5)(iii). It is proposed to remove the waothBined.
b2GS (KIFG GKS 20K EShMbine#® a theéipdotiustof tiéSproyabilfies >2 |
this is meaningless, and in practice, not restrictive at all.

Change 4Reallocate the jam evaluation criteria to the AMC.
(3) Any failure or event that results in a jam of a flight control surface or pilot contabligl
fixed in position due to a physical interference.

Comment 4 It is suggested that this text (deleted above) be reallocated to the AMC, si
is more a guidance for compliance than a requirement.

Change 5Reallocate the paragraph (c)(3)(iii) to a new dedicated paragraph (h).

(h) In the presence of a jam considered under this subparagraph, any additional failure
that could prevent continued safe flight and landing shall have a combined probabi
1/1000.

Comment 5 No content change, just a reallocation suggestion to improve clar
Rationale:
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response

comment

response

comment

The subLJF N} ANJ LK OAAAO ORSEt SGSR I 0 2n6t% definitian
of atype of failuresd d G K G NB adz (a xvéarmequiteinentirdthe dldleT
the list of failures to which the requirement in paragraph (c) applies. For clarity it is proj
to reallocate this requirement in a new dedicated paragraph (h).

Change 6Reallocate the paragrape)(5) to anew dedicated paragraph (i)

(i) Probable failures must be capable of being readily counteracted by the pilot.
Comment 6 No content change, just a reallocation suggestion to improve clar
Rationale:

The subparagraph (5) (deleted above) is a requirg@ 6 & Y dz& riot acd&figition df g
type of failureso ¢ I y& NHzyl ¢l & Xéod LG Aa O2y Fdzah
list of failures to which the requirement in paragraph (c) applies. For clarity it is propos
reallocate this requiment in a new dedicated paragraph (i).

Partially accepted.

Comments 1 and 2 are accepted.

The dgher comments are not fully understood by EASA. No change has beenfallaséng
these comments, buplease not that the text of CS 25.671(c)(ii) has been further clarifief

312 comment by :Gulfstream Aerospace Corporati

CS 25.671 (a)
G9FOK O2yiNRf IyR O2y(iNRf aeaidsSy Ydzai
appropriate to its function(See-AMC-25-671 (alhe flight control system shall be desigr
to continue to operate in any attitude and must not hinder aircraftaeery from any
FGGAGdzRS ¢

1 GAC Response:
The added text constitutes a new and unrelated requirement.
The current wording may lead some to interpret the rule as a compound requirement fc
flight control system, where smoothness and positiveness mussHmevn in any attitude
This would be difficult to demonstrate in unusual attitudes.
Recommended:
Good requirement management practice would indicate the new text should be addec
separate lettered item and not within 25.671(a).

Accepted.
Thesecond sentence has been clearly separated from the first sentence.

313 comment by :Gulfstream Aerospace Corporati

CS 25.671 (b)

G9FOK StSYSyid 27F Sk OK Tt A3KI3IorOisinblivehR dnc

permanently-markedto minimise the probability of incorrect assembly that could regu

the-failure-of the-system-to-perform-itsintendedfunctidhl f T dzy OG A 2y A y 3
1 GAC Response:

Common usage of the term "malfunction” in the industry is related to unintended fmi

operation, not loss of function.

With the elimination of the word “failure”, it can be interpreted that a potential

assembly resulting in a loss of function is not subject to this rule.

A potential misassembly resulting in a latent loss of functisould, therefore, likely be

considered acceptable under some interpretations of this proposed rule.
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response| Accepted.
The principle of this comment is accepted. CS 25.671(b) has been rewritten in the ligr
the comments received.

comment | 314 comment by:Gulfstream Aerospace Corporati

CS 25.671 (c)

G¢KS FTSNRBLXFYS Ydzad 0S aK2¢gy oe& | ylfes

flight and landing after any of the following failures includingiammingA y (G KS ®®
1 GAC Response:

¢KS 62NRAY3I aAyOfdzZRAY3I 2FYYAYyIE A& & dzL)

response| Not accepted.
la  warYQ YIF& NBadzZ G FNRY tolbgl SUFSYAGE daNKS
better to maintain this reference in the introduatpsentence.

comment | 315 comment by:Gulfstream Aerospace Corporati

CS 25.671 (c)(2)(ii)

0Given any single latent failure has occurred, the average probability per flight hour
failure condition preventing continued safe flight and landing, due to the surall¢
subsequent single failures, must be less tha#® 1&nd the combined probability of the late
failures must be 1/1000 or less.

1 GAC Response:
The wording of this item does not fit the paragraph.
Also, the text does not make sense. The 1/1000 condition does not rel&ggvien any single
latent failure has occurred".

response| Noted.
This subparagraph has been rewritten.

comment | 316 comment by:Gulfstream Aerospace Corporati

CS 25.671 (c)(4)

0GAny runaway of a flight control to an adverse position that is causeuh lexternal sourcé.
1 GAC Response:

"Adverse position” and "external source" are vague.

Recommended:

"(c)(4) Any flight control system condition resulting from a single particular risk occur

maintenance error, or other foreseeable external event.”

response| Partially &cepted.
The first part of the sentence is maintained with a change to glatithe second part it
changedas proposed.

comment | 317 comment by Gulfstream Aerospace Corporati

**x
* *
* *
*

*
* ok
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comment

CS 25.671 (c)(5)

oProbable failures must be capalaebeing readily counteracted by the pitot.
1 GAC Response:

The wording of this item does not fit the paragraph.

Accepted.
The sentence has been rewritten.

319 comment by:Boeing

Page:13

ParagraphCONTROL SYSTEMS
CS 25.671 General

25.671(d)

The proposed text states

G¢KS I SNRLXIYS YdaAald 0SS RS&aA3IySR az GKI
suitable runway is available, then it is controllable: if all engines fail.

(1) In flight;

(2) On approach;

(3) During thédflare to a landing;

(4) During the ground phase; and

Op0 ¢KS FTSNRLXFYS OlFly 6S aili2z2LILISROE
REQUESTED CHANGE

G6RUV ¢KS FSNRLXFYS Ydzad oS RSaA3aySR &2
suitable hard surfacerunway or_equivalentis availablefor which the distance availabl¢
following the flare to landing is consistent with the available aeroplane decelerati
capability with all engines failedthen it is controllable: if all engines fail.

(2) In flight;

(2) On approach;

(3) Durirg the flare to a landingand

(4) Duringthe-ground-phaserandround deceleration to a stop.

(5) The-aeroplane-can-be-stoppéd.

JUSTIFICATION

Draft CS 25.671(d) requirepntrollability of the airplane after failure of all engines. It
NBlaz2ylrofS G2 ARSYOGATFe TFEAIKG LKIASE g
flightz ¢ ©nHapprogch T | yRiring theflaré to a landig I LILISF NJ { 2
with past practiceand appropriate to include in this requirement.

Specifying subparagraph (4)5 dzNA y 3 (G KS i8R omfiRic sidéelthierd és

RSTAYAGAZ2Y LINE @A RS Rand& #h Ndct,I the &alietizhetdrdoshovs thal
dadzAi Gl 60f S Namyngd inbgerativé ddHd eVen lie a river.

However, of particular concern, subparagraph 25.671(d}(3) KS | SNR LJX | y §
does not refer to controllability or control systems. This subparagraph would appe
introduce a new implied airplangerformance requirement related to stopping performan
with all engines inoperativelhe calculated stopping distance for anaibinesout landing
at an unplanned destination that might not even resemble a kandace runway woulc
involve too many faors to drive a meaningful design criterion. Conversely, ©
simplification of the situation would provide no benefit, or could drive system de
changes that actually make the airplane less safe.

Boeing suggests that our concerns with subparagraphsuid (5) can be rectified by fir
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response

comment

response

defining ad & dzA G | 0 f t& hawtryiasd sarface as well as a distance available follc
flare to landing that is consistent with the available airplane deceleration capability o
ground with all engines failedAdditionally, we recommend revising subparagre
25.671(d)(4) to refer toa ANR dzy R RS OSft S NlaidAtBeyl subiparagrap
25.671(d)(5), which has nothing to do with controllability, would become redundant
could be eliminated.

Additionally, theproposed requirement (as stated in the NPA) could create a significar
KENY2YyATIFGAZY 6AGK GKS ! of{f o C!! Qa NI 3dz
magnitude should only be undertaken as part of a regulatory harmonization activity
includes participation by all the affected disciplinesirplane performance and handlir
qualities specialists, as well as systems and flight control specialists.

Partially accepted.

Some aspects of this comment have been accepted. The promysexification has bee
discussed with the FAA.

Both EASA anithe FAA prefer to keep some deceleration function as part of this paragre

320 comment by:Gulfstream Aerospace Corporati

CS 25.671 (c)

To make 25.671(c) clear and to resoalethe individual issues noted, Gulfstream propo
the following wording:

a/ { HpPcTM™

(c) The aeroplane must be shown by analysis, test, or both, to meet the following condi
(1) To be capable of continued safe flight and landing after any of tlwvial failures in the
flight control system within the normal flight envelope:

(i) Any single failure, excluding failures of the type defined in (c)(1)(iii).

(i) Any combination of failures not shown to be extremely improbable, excluding failui
the type defined in (c)(1)(iii).

(iif) Any failure or event that results in a jam of a flight control surface or pilot control tt
fixed in position due to a physical interference.

(iv) Any flight control system condition resulting from a singgeticular risk occurrence
maintenance error, or other foreseeable external event.

(2) Given any single failure, including failures of the type defined in (c)(1)(iii), the con
probability of all the subsequent failure states that could prevent camthsafe flight anc
landing must be less than 1/1000.

(3) Given any single latent failure has occurred, the combined average probability of
subsequent single failures preventing continued safe flight and landing must be less th
5 per flight haur.

(4) The jam defined in (c)(1)(iii) must be evaluated as follows:

(i) The jam must be considered at any normally encountered position of the control st
or pilot controls.

(i) The causal failure or failures must be assumed to occur anywherenligainormal flight
envelope.

Op0O tNBOFOES FlFAfdzZNB& Ydzad 6S OF LI ot S i

Not accepted.
The proposed wording missed some pointg.(¢gam) and does not seem to be clearer th
the proposed wording in th&IPA An event leading to a jam notnecessarilya failure.
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321 comment by Gulfstream Aerospace Corporati

CS 25.671 (d)
G¢KS | SNRLX I yS Y dzifiall engnesRai atiamd/ ypSniR of the flighk rid
suitable runway iswvailable, therit is controllable f-al-engines-fail
(2) In flight;
(2) On approach;
(3) During the flare to a landing;
(4) During the ground phase; and
(5) The aeroplane can be stopped.
1 GAC Response:
The last item does not fit the paragraph.
Recommended:
"(d) The aeroplane must be designed so that, if all engines fail at any point of the flight
suitable runway is available, then:
(2) Itis controllable:
() In flight;
(i) On approach;
(i) During the flare to a landing;
(iv) Duringthe ground phase
(2) The aeroplane can be stopped.”

Noted.
The comment is agreed in principle, but CS 25.671(d) has been changed in a way !
recommended change does not apply anymore.

346 comment by:Universal Avionics Systei@srporation

Page 13, section (c)(2)(ii). Meaning is unclear for "sum of single failures". Clarify in
method of analysis.

Accepted.
The text has been revised to refer to the sum of probabilities of all subsecgiagte
failures

362 comment byHélio A. Loureirt

Alternative Proposal to 25.671(c)(2) & (3)

MO ¢KS bt ! Q&-296REc)B(iH barid foF EENLBOB(H)(5)(ii) and (iii) seems
F2ft2¢6 GKS ! {! 2D !w!/ G{LSOAFTAO MmWa] ¢ |
HO . dzi 0KA & KENY2YATFGA2Y LINRBLRAL § S
HPpPPCTMOOUVOOUVAOAAALDSY GgKAOK YIFAYUOlFAya (KS
3) My comments #305 and #342 follows the NPA closely.

4) Nevertheless, | would like also to presemy preferred alternative bold proposals to tt
25.671(c)(2) and 25.671(c)(3), which resembles the FCHWG ARAC proposals, but w
slightly different:

For 25.671(c)(2):

0Given any single failure has occurred, the conditional probability of occuwénog failure
condition during any flight which could prevent continued safe flight and landing shall t
than 1/1000¢

For 25.671(c)(3):
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response

0Given a jam of the type defined in (c)(3) has occurred, the conditional probabi
occurrence of any failaercondition during any flight which could prevent continued safe f
and landing shall be less than 1/109€0.

5) The comparison between these proposals vs. the FCHWG ARAC proposals must
two cases:

0 GKS &3A oS jaterd theyAd eguivalents dndizNB ¢ A &

00 GKS a3A S yevidert thayta® diffeterk, fsidebl B ése proposals requires
least one failure to occuafter t KS & 3IA GBSy aAiAy3atS T Af dzNJ
ARAC text does not require this.

6) These alternati proposals have the following advantages:

a) they do not distinguish between evident or latent failures when imposing the ¢
GNBaARdzZf NR&A1E fTAYALD F2NIO620KT

b) they do not exclude any cutsets;

It seems to me that, for each catastrophic failure conditimhat matters is, at first, it
probability of occurrence during a flight, any flight!

And at second, it is itsonditional probability of occurrence, given any single failure
occurred. Latent or evident, it does not matter; the result agastrophe!

This conditional probability is the sum of probabilities of occurremtging the flight of
SIFOK aAy3atsS FlLAEfdz2NBEZ 2N O2YoAyl GAz2y 27
to result in the occurrence of the failure conditidaring the flight

b23dS GKIFIGd GKS aO2YoAylGaAz2y 2F  FlF At dzN
O2YoAYylFdA2y 2F (g2 tFGSyd FlLAfdNBaz AT
In this case, for the combination to occur during the flight consideredaet lone of the twc
latent failures must occur during such flight (supposing the worst case where the given
failure has occurred just at the start of the flight).

Note that the FCHWG ARAC text does not impose this restriction.

So these alternativerpposals donot treat the same way failures which dwt contribute
the same way to the occurrence of the failure condition, given a single failure has occu
For instance: a failure condition has two (minimum) cutsets only:

(R:R)

(RiRsiFR)

Per ourproposal, givenFhas occurred:

p(R) + p(E;~) < 1/1000, or

p(R) + p(B)*p(F:) < 1/1000 , assuming &nd F are independent.

That is, the restriction applied on B tighter than the restriction applied ta Br F.
Concerning cutsets with orderapter than 2, one may say that they are less significant |
R dzl f OdziaSdasx odzi GKFGQa y20 Ftglea
including them under the limit; on the other hand, if they are relevant, then they shoul
included.

Not accepted.

The proposal for CS 25.671(c)(2) is not accepted as it would be less stringent than CS
(which will also apply).

Thg propvosaI, for CS 25.671(c)(3) does not fylgiﬂhe initi'sll wprding, anql defining
WO2YRAUAZ2Y T LINRPOIFIOATAUEQ R2Sa y2u LINR(Y
EvidentEvidentfailures are not consideretb be a specific risk of concerfvidentEvident
cutsets may be excluded from specific risk.

EASA wiststo distinguish between evident and latent failures.

The greatest concern is with failures where the aircraft is one failure away frc
catastrophic event.
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3. Proposed amendmentsCS25- Book 1- CS 25.933 p. 14

comment

response

45 comment by UK CA/

Page NoPage 14 and page 33

Paragraph NoSubpart E PowerplagtCS 25.933 Reversing Systems

Comment:

1. CS25.933 has been changed to include the requirement to directly comply
25.1309(b).

2. The new wording in AMC 25.933 is contradictory.

Justification:

1. It is not apparent that the AMC 25.933 has been changed to be consistent wif
proposed 25.933, in particular related to the latent failure requirements in 1309(b)(5)
example the 1/1000 value is not included in the AMC 25.933thgeAMC provides guidanc
on addressing latent failures in thrust reverser systems.

H® la/ wHpdphoo aldliSa GKIFG tFaGSyd Tl AL
FANIKSNI aidl 6Sa GKIFGSEYSARNKINIDTLE AL dZNB Y
Proposed TextAmerd AMC 25.933 to be consistent and match the intent of 25.1309.

Not accepted.

AMC 25.933 is considered consistent and masthe intent of CS 25.1309. AMC 25.933
been changed as followskatent failures involved in unwanted -flight thrust reversal
should be avoided whenever practicable. The design configurations in paragraphs 8.b.
8.b.(3) have traditionally been considered practicable and deemwedhe acceptable to
EASAT his change supports compliance with CS 25.1309(b).

Indeed, cafigurations described in 8.b.(2) have traditally been consideredo be
practicable and as such ensure compliance with CS 25.1309(b)(4). No dual
combination, either of which is latent for more than one flight, leading to a catastrc
unwantedin-flight thrust reversal, should then remain in the thrust reverser system de
As such, CS 25.1309(b)(5) is not applicable. Therefore, the 1/1000 value introdu
CS 25.1309(b)(5)(iii) is not included in AMC 25.933 section 8.b.(2).

Comment fromTextron Aviation (extracted from the letter attached to commew289):
Page/ParagraplCS 25.933

Comment This NPA seems to be codifying into the EASA CS 25.933 regulation the same requirements that th
FAA has been enforcing through issue papers and Ef8A was providing guidance through the AMC for
thrust reversers certified by reliability. As the regulation still allows for compliance by controllability as an

alternate means, those aspects do not seem to be affected by this NPA.

Suggested chang&lone

EASAesponseNoted.

It is confirmed that the regulation still allows for compliance by controllability.

3. Proposed amendmentsCS25- Book 1- CS 25.1309 p. 1415

**x
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* *
*

*
* ok

An agency of the
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comment | 46 comment by UK CA/

Page NoMultiple, but evident on page 15 and subsequent

Paragraph NoCS25.1309(b)(4), (b)(5) and many subsequent paragraphs of CS and AN
Comment:A new term has been introduced into the requirements and AMC by this NP/
62NR SyO2YLIl aarya@ EKIAOAVMOGLINIG Oii AOY 62 R
be applied. It is unclear whether the term should actually be Practicable rather than Pr.
to define the extent by which something can be done. However it is perceived
Gt NI OGAOIt ¢eA0yR @KRWNIROG6 S NBLX I OSR ¢
awSlkazylrofé LYLINIOGAOIoGE Se ®

Justification:Many cases of usage now exist, an example is used to illustrate the issue:
CS25.1309(b)(4) Any significant latent failure is minimised to the extentip@dét € T |

CS25.1309(b) (5)(i) it is impractical to provide additional fault tolerance.

By requiring minimisation to the extent practical makes no allowance for tech
O2YLX SEAGE 2N 0238 Ay | OKASOAYy3 K&KNA&E T
0S R2YySX NB3IFINRfSaa 2F O02aid 2N oSySTAd

majority of failure conditions to be considered.

Consideration should possibly be given to the approach that considers the reasonable
further safety mitigation so that risks/hazards are reduced So Far As Is Reas
Practicable (SFAIRP), a term used in H&S legislation.

A means of compliance with SFAIRP is the techniques used to reduce risks to a level t
Low As Reasonably Practicablé [ | wt 0 3 GKS AYLRNIIFYyd | aL
LY Mondoo0OMOOHOO00 6S KIFE@S ljdzt t AdGF GAE
Sy2dzaké Ay (GSNya 2F alFfSte 202S0GADS3
practicable, but we do not emlaty the spirit of ALARP, because to do so would mean
the objectives are not really good enough and more should be done if it were reasc
practicable to do so.

However, to minimise significant latent failures to the extent practical wasddentially
require a demonstration of their minimisation essentially to the point of zero unless it
be shown that this is not technologically possible. Cost and benefit in this minimisatic
irrelevant.

If the requirement was to minimise the si§jpant latent failures to the extent reasonak
practicable, then the process would be to minimise the risks to the point whereby
continued minimisation is no longer beneficial, where continued effort expended w
outweigh any additional benefitomsidering factors such as technological development
O2aiGX FYyR Ll2aarotée O2YLX SEAGE | yR 6SA3

to minimisation, aIIowmg englneerlng Judgement and mdustry experlence to be use
maintain arequiremett 2 F a2 GKS SEGSyd LINIT OGAOI ¢

LY FTRRAGAZ2Y [/ {Hp®MonpODdPOHDU Ay iNRRdzOS &
GSO2y2YAOI (e LINI OGAOFf¢>X GKAOK | LIS

practicable, implying thethe concept is plausible.

Finally, the last statement on page 41 against 25.1309c.(6) refers to what can be feasi
practical changing with time and circumstances. This is one of the aspects of the
principle used in many industries, wherelyetdeveloping organisation is responsible
maintaining the risks of or to their product as low as reasonably practicable for the life |
product, including the monitoring of new technologies that could improve safety.
logistics of this clearlyequires a posteliverysupport contract, but it is a concept already
place.

Proposed Text/ KIFy3S 6t NI OQGAOFfté |yR GLYLINI O
awSlFazylrofeée LYLINIOGAOIoGE S ®
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response| Partially accepted.
The resulting text has been amerti¢o read Practicabl€and Ympracticabl€instead of
Practicaland YmpracticaR ensuring consistency with other @5 requirements. In order t
address the concept of technologically feasible and economically priletjghe resulting
text refers to AMC 2519 paragraph 8Pesign considerations related to significant lats
failure<¥and indirectly to Appendix Bupplemental guidance fdne use ofCMRS.

comment | 59 comment by Thales AvioniedD Chauve

CS 25.1309

section (4): theapplicability of the "significant latent failure" in regard to failure condit
severity class is unclear comparing to the definition made in AMC25.1309 5.v. and d
made in 9b.(6) which associate it to hazardous and catastrophic FCs

==> directly cldfy in (4) that it applies to hazardous and catastrophic FCs

response| Not accepted.
CS 25.1304(b)(4) is applicable to any significant latent failure. The Wigmificant latent
failureQis defined in AMC 25.1309 sectionBefinition€as H latent failure that would, in
combination with one or more specific failures or events, result in a Hazardol
Catastrophic Failure Conditiot is then considered that there is no ambiguity about
failure condition classification related to significartelat failures.

Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/ParagraphCS 25.1309 Additional requirement (b) (4).

Commen¥Y S5AFFAOAA G (2 aKz2g O2YLX Al yOS G2 dofdingis Yague SR
GAGK NBFSNByOSa (2 LI &ad SELISNASYOS | yR az2dzyR Sy:
situations where it is not practical to meet the 1/1000 criterion. For example, if meeting this criterion would
result in performing compbe or invasive maintenance tasks on the flight line, thereby increasing the risk of
AYO2NNBOG YIAYGSylEyOsot

The AMC states that it is not expected to see a demonstration of compliance but that the minimization of
significant latent failures is rather exp&fR G2 0SS |y Ay GSaANFXft LI NI 2F SI O
LG Aa y20 OfSIN K2g O2YLX AlLYyOS OlFy 0SS &aK26Yy GAi
2dzZRAYSYy (¢ @

Suggested changéropose deleting this requirement because it would puteatra burden on the applicant

when it only amounts to being a verification of the applicants normal design practices.

EASAesponseNot accepted.

The approach proposed BASAN the NPA (introducing CS 25.1309(b)(4) and CS 25.1309(b)(5)(i)) addresses
the EASA dissenting opinion and the FAA dissenting opinion #2, submitted to the ASAWG and recorded in th
report.

comment | 61 comment by Thales AvioniesID Chauve

CS25.1309 (5)(iii): use of "maximum time" is inconsistent with average probi
computation detailed in AMC25.1309 11.e. and Appendix3
==> replace "maximum time" per "average time"
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response

comment

response

comment

Partially accepted.

¢KS GSN)Y WYIFIEAYdzy SELR&dINBE (GAYSQ aK2dA

at the top event level (failurecondition) for demonstrating compliance with the safe
objectives.

Distinct formulas for latent failures may be used to compute the woaste flight probability
2NJ GKS | SN IS LINRPOGFOAfAGE LISNI FfAIKGO
GAYSQ F2NJ GKS fF4Syd FrAfdzNBa Aa dzaSR |
EASAecogniseshowever, that the NPA text for CS 25.1309(b)(5)(iii) may force the appl
to compute the worstcase flight probability. This text has been revised to réddl) the
occurrerce probability of the latent failure does not exceed 1/1A00.

The NPA text for AMC 25.1309 section 9.bi{(B)¢i modified in accordance with the updat
CS 25.1309(b)(5)(iii)). Thimllowing text is added at the end of this subparagra
Whe occurrencerobability of the significant latent failure for the 1/1000 criterion may
computed asither the worstcase flight probability or the average probability per flight. °
applicant is not expected to run two different types afngputation for compliancewith

I { HpOPMOEN POOUVLD WXB

The NPA text for AMC 25.1309 section 9.b.(6)(ii) is also modified in accordance w
updated CS 25.1309(b)(5)(iii). The resulting text redbl% 8 ¢ KA a A& | Ghat
the occurrence probability of the latentfaf dzNB R2 S48 y2iQ SEOSSR

Following the same rationale, the NPA text for AMC 25.1309 section 11.e.(1)(v) is mc
The termveragéls, however, not reintroduced ast is consideredo be equally misleading
The resulting text readsfv) the averageexposure time if the failure can persist for multiy
flightsd Q

91 comment by Dassault Aviatior

DassauHlAviation comment page #15

Extract:

CS 25.1309(b)(5)(iii)

the product of the maximum time the latent failure is expected® present and its failur:
rate does not exceed 1/1000.

Comment:

DassauKlAviation position for computing the occurrence probabilities of latent failures
use the average probability, that is to say the product of the average time (and nc
maximum time) the latent failure is expected and its failure rate.

A different approach would be not consistent with ARP 4761, ARAC ASAWG an
particularly with the 25.1309 probability criteria that are defined as average probabilitie
flight hour. It ma also lead to unjustified constraints on maintenance (economic impact]
Requested Change:

a2RATE aGYIEAYdzYy GAYSE o6& aF @SNFr3IS GAYS:

Please refer tahe response to commer#6l.

123 comment by:Garmin Internationa

Section 3.1. C&.1309(b)(4)

CS 25.1309 (b) (4) was not an ASAWG recommendation. Additionally, as writte
proposed rule is a qualitative requirement, which is cause for concern because minim
2F a!ye aAIYATFAOLFYd FI At dzedsledXithoiit2a welldeSned
criterion for knowing when such a process is complete. It is recommended that CS 2
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comment

response

comment

response

(b) (4) be deleted.

Not accepted.
It is agreed the CS 25.1309(b)(4) provides a qualitative objective. How to meet this obj
isthen detailed in AMC 25.1309 section 9.b.(6)(1).

124 comment by:Garmin Internationa

Section 3.1. CS 25.1309(b)(4)

The scope of CS 25.1309 (b) (4) goes beyond what was conS|dered warranted by the |
The proposed AMC 25.1309 section5i@m RSFAYAGA 2y 2F GKS {
encompasses Hazardous failure conditions. It is acceptable for Hazardous condition
caused by single failures (the current CS 25.1309 (b) (1) rule specifies a Catastrophi
Oy ayFNBNSadzAaR y3It S FFAfdzNBEE odzi G§KSNB
for Hazardous failures; the proposed CS 25.1309 is unchanged in this regard).
therefore considered acceptable for the existing average probability calculation tondiete
exposure time (maintenance intervals) associated with failure combinations. Worst
deviation associated with latency still leaves the airplane one or more failures away f
Hazardous condition. It is recommended that CS 25.1309 (b) (4) bedlelet

Not accepted.

Addressingd @ G KS (G SNY Wa A JtifeNatent Gailuyesd invbied i6 ffazardai
failure conditionds not anew concept created with thisIPA.It is also not new thathe use
of periodic maintenance or flight crew check® detect significant latent failurg is
undesirable and should not be used in lieu of practical and reliable failure monitorin
indications.

The aim of the NPA was to reinforce the above conceptthereby the proposed
CS 25.1309(b)(4) and the associatadceptable means of compliance detailed in
AMC 25.1309 section 9.b.(6)(1). Reinforcing this concept detha of the specificatiowas
consideredo bea prerequisite for introducing the spdici risk quantitative criteria propose
by the ASAWG report.

125 comment by:Garmin Internationa

Section 3.1. CS 25.1309(b)(5)(i)

CS 25.1309 (b) (5) (i) was not an ASAWG recommendation. The associated AMC
R2Sa y2i0 REIBKNE yOBETAd i KSNETF2NEZ Ad Aa
tolerance can be defined as a system that continues its intended operation, rather
failing completely when some part of the system fails. This can apply to failures
contribute to a loss of function. However it may not be an appropriate term to use v
addressing failures that contribute to a malfunction. In such situations it may be exp
that the system is shutdown.

The ASAWG proposed AC/AMC recommended that latentdailwere to be avoided b
monitoring or that dual failure combinations were to consider the addition of redundan
reduce the effect of latency. If this is the intent it should be made clear to the reader. F
RSTAYS GKS (SNY eatdh dzisad inia2bfo&dbklsense $handenvisidne
ASAWG proposed AC/AMC guidance then it is recommended that CS 25.1309 (b) (
deleted.

Partially accepted.
Theintention wasto propose a text for CS 25.1309(b)(5)(i) in accordance with the AS
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recommendation.
¢KS USEG KIra 0SSy NBOAaASR G2 adrasS GKI
Comment from Textron Aviation (extracted from the letter attached tmmment#289):

Page/ParagraplCS 25.1309 Additional requirement (b) (5).

Comment Difficult to see how it can be shown that additional fault tolerance is impractical. Given that other
proposed changes to CS 25.1309 are attempting to remove ambiguitychiisge seems to be adding
ambiguity.

Suggested chang®ropose that this section be-mritten to remove the ambiguity.

EASAeasponseNoted.

CS 25.1309(b)(5) and the related AMC material have been revised based on the detailed changes diyggested
other comments. The resulting text should contribute to remove ambiguity.

comment | 126 comment by:Garmin Internationa

CS 25.1309 (b) (5) (ii) is a deviation from ASAWG recommended text. The proposed
be more clearly stated. Recommend the followtagt.

GC2NJ FILAfdz2NB O2YoAylGAazya GKIFG O2yial Ay
AAy3ftS FlLAftdzZNBa Aa NBY2GSoe

response| Partially accepted.
The ASAWG recommended text was not considered clear enough, therefore the prc
deviation.EASAecogniseshowever, that the NPA verbiage could be improved.

The resulting text readsfli) given that a single latent failure has occurred on a given fl
the catastrophic failure condition is remote; axid2

comment | 127 comment by:Garminlnternational

CS 25.1309 (b) (5) (iii) is a deviation from the ASAWG recommendation. The /4
recommendation for calculating probabilities of latent failures was consistent with
calculation methodology used in determining average probabilitynake use of fault tree
analyses, the applicant will have to change from an average probability calculation v
meeting the 169/FH objective.

There is no rationale for why the average probability calculation that has been the sta
calculation methdology used in showing compliance to CS 25.1309 is nho longer acce
to calculate the probability of latent failures. It is recommended that the ASAWG CS 2,
(b) (5) (iii) rule recommendation be incorporated instead of the NPA rule.

response Please refer tdhe response to commer#61.

comment | 187 comment by: Embraer IndUstria Brasileira de Aeronautie&.A.

CS 25.1309(b):

The NPA proposal was substantially changed from the ASAWG recommendation
importantly in subparagraph (b)(5)(ii) that addresses residual risk for a catastrophic |
condition after a single latent failure. The ASAWG recommendation called foothkirzed
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probability due to any subsequent single failure to be remote, while the NPA require!
the sum of all subsequent single failures be remote. It is not clear whether the NPA pr
is intended to be the same as the ASAWG recommendation. Emisa@mmends that the
recommendation of ASAWG be maintained. In addition, similar to our comment abc
25.629, the residual risk requirement in CS 25.1309(b)(5)(ii) would be more clearly wri
G & o R afShe fir@vabilitioSall subsyqug & a Ay 3t S FI Af dzNB

response| Please refer tahe response to commen#126.

Comment from Textron Aviation (extracted from the letter attached to comme#289):
Page/ParagraplCS 25.1309(b)(5), AMC 25.1309 Section 8c3

Comment NPA AMC 25.1308ection 8c3 (and NPA CS 25.1309(b) (5)) adds that for catastrophic failure
O2yRAGAZ2Yy &S NBadzZ GAy3d FNRY Gg2 FlLAfdzNBazs SAGKSNI
eitheroneispréSEA & GAYIDé {AyOS (KS SEARGBXYASHEaaNBEDNsSa pl
than 10e5 but greater than 108 = G KS FFTRRAGA2Y A& Y2NB aSOSNB |
interpretation, which only required failure rates less than 30& ¢ KS C/ 12D &2dzaAKG {2
K2 dzNEG FITYAR dzNB NI 0S¢ GSN¥a FyR NI GKSNI F20dza 2y LINZ
NI iSazX IyR FtA3IKEG RdzNF GA2y a0 @ &hich tidipriPoRetr®RA/1dhguégk S
4SS14a (2 dzyR2d 2KAfSMAKBEAYRAAFRNA ZHIS G dzA dZDENDB M RA
2F 6KAOK O2dzZ R 6S fIGSyGo O2dzZ R fSIR G2 | /1¢ S@¢
and did apply to any combination of failures.
Furthermore, NPA CS 25.1309(b) (5) (iia 4 I 4 S &
0S tSaa GKFYy wmkmnannn F2N
active.

S
C

IG AY IV? y G2
S G ¥ feo

R

0 K I RRAGA 2 ¥
i K SyiQa 2y ¢ K
Suggested chang®ropose striking the NPA language in favorofM2 F R am Ay wmnnné ONR
which would cover the underlying reason for the NPA addition, in a more straightforward manner. There

FLIJSEFNBE (2 6S y20KAy3a IFLAYSR o6& | aNBY2:GSe | a ¢St
EASAesponseNot accepted.

Two citeria are implemented in the C#mit latency and limit residual probability. Limit latency is intended to
limit the time of operating with an existing latent failure. This is achieved by requiring that the occurrence
probability of the latent failure does not exceed 1/1000. Limit reaidprobability is intended to limit the
average probability per flight hour of the failure condition given the presence of a single latent failure. This is
achieved by defining the residual probability to be remote. Residual probability is the combireaav
probability per flight hour of all the single active failures that result in ¢tagastrophicfailure condition
assuming one single latent failure has occurred.

comment | 207 comment by:Boeing

Page:15
ParagraphCS 25.1309 (b)(4) and (squipment, systems and installations

The proposed text states

dony !ye& AAIYATFAOLIYdH t1GSyd FFAfdz2NBE Aa
(5) For each catastrophic failure condition that results from two failures, etfevhich is
latent for more than one flight, it must be shown that:

(i) it is impractical to provide additional fault tolerance; and
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(if) given any single latent failure has occurred, the catastrophic failure condition due |
sum of all subsequenirgle failures is remote; and
(i) the product of the maximum time the latent failure is expected to be present an

AN ¥ A A ~

FILAfdzZNBE NI 4GS R2S&a y20 SEOSSR mMkmMnnnoé

ANGE
(4 5) For each catastrophic failure condition that results from two failures, either of whi
latent for more than one flight, it must be shown that:

cal i it Lt . and

(i#) given any single latent failure has occurred, the catastrophic failure condition due
sum of all subsequent single failures is remote; and

failure rate des not exceed 1/1000."

JUSTIFICATIONhe AirplaneLevel Safety Analysis Working Group (ASAWG) speci
NEO2YYSYRSR ¢g2NRAYy3I (GKFdG ¢l a tSaa adzde
manufacturers (OEM) had experienced these words resultingnbalanced application ¢
regulations, subject tavidely differing interpretationsof Agency specialists. This seems
have led to the AMC paragraph that statgés¢ KS | 3SyO0eé R2Sa vy
demonstration of compliance with CS 25.1309(b§(4).

Impracticality has an economic component; an OEM may conclude that eliminat
significant latent is too costly to be practical. This is a highly subjective area that woulc
result in the arbitrary application of this rule that the OEMs wereocsoned with in the
ASAWG.

The same concern applies to the showing of impracticality in CS 25.1309(b)(5)(i),
amounts to the same requirement as in proposed (b)(4).

Based on the above concerns, and since compliance will not be shown to it; it
appropriate to include proposed sphragraphs 25.1309(b)(4) and (b)(5)(i) in the rule.

response| Not accepted.
The approach proposed byEASA iIn the NPA (introducing C&.1309(b)(4) an(
CS 25.1309(b)(5)(i))) addresses the EASA dissenting opinion aRéAhdissenting opinio
#2, submitted to the ASAWG and recorded in the report.

Comment from Textron Aviation (extracted from the letter attached to commet289):

Page/ParagraplCS 25.1309

CommenY ho280d (2 donsd ! ye aBRyNBAdIKSH SEMGBSHYIG LINT A
requirement for meeting the rule is not clear and unambiguous. As a result, it is to open for interpretation by
the authorities and will create an unlevel level of safety across different aircraft OEMs.

Suggestd change Recommends that this be struck or recommends that if this proposal goes forward, it be
applied to aircraft that fall under the umbrella of 14 CFR 26.11.

EASAeasponseNot accepted.

The approach proposed ByASAN the NPA (introducing CS 25.180§4) and CS 25.1309(b)(5)(i)) addresses
the EASA dissenting opinion and the FAA dissenting opinion #2, submitted to the ASAWG and recorded in th
report. The acceptable means of compliance CS 25.1309(b)(4) and CS 25.1309(b)(5)(i) are provided in
AMC25.1309 section 9.b.(6).

*
*
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208 comment by Boeing

Page:15
Paragraph25.1309(b)(5)- Equipment, systems and installations

The proposed text states:
GoplO C2NJ SIFOK OF{GFAGNRLKAO FIFAfdNE O2ig
fFaSyd F2NJ Y2NB G(GKIFIy 2yS FtAIKGZ Al Ydz
REQUESTED CHANGE
GoplO C2NJ SI OK OFGFAaAGNRLKAO Tl A éitheNdse olnhighl
is latentformorethanonefligii A0 Ydzad o0S akKz2gy GKIFGYE

JUSTIFICATIONhe current proposed wording is overly restrictive. It disallows the us
effective frequent periodic tests with an interval greater than one flight.

Not accepted.

A failure is latent until it is made known to the flight crew or maintenareesgnnel.

The purpose of CS 25.1309(b)(5) is to apply additional safety objectives to the comb
of two failures, where one failure is latent for more than one flight. €ombination oftwo
failures, where one failure is latent for less than one Htigwas not consideredto be a
specific risk of concern. As such, the current proposed wording is consitterbd less
restrictive than the changeequestedby Boeing. The current proposed wording limits inde
the application othe additional safetyobjectives to a subset of latent failures.

209 comment by:Boeing

Page:15
Paragraph25.1309(b)(5)(ii}- Equipment, systems and installations

The proposed text states

GOAAD AAGSY |ye aray3atsS I G Sailire condition dizés the
adzy 2F Iff adzomaSldzsSyd aiayatsS FlFAfdzNBa |
REQUESTED CHANGE

a 6 A A @any-Sidg@aitya latent failure has occurred, theatastrophic-failure-condition-du
to—the—sum probability of all subsequent single failes that could create a catastrophi
failure condition2 y | 3IAGSY FEAIKG A& NBY2GST t+y

JUSTIFICATIONhe proposed language is unclear and could be interpreted tc
inconsistent with the parent paragraph. The guidance that this should be calculal
probability-per-flight-hour would be included in the AMC.

Please refer tahe response to comment#126.

210 comment by:Boeing
Page:15
ParagraphCS 25.1309(b)(5)(if) Equipment, systems and installations

The DI’ODOSGd text states R
AOAAAD GKS LINRPRdAZOG 2F G4KS YIFEAYdzY GAYS
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AN ¥ oA A ~

falureNI §S R2Sa y20 SEOSSR wmkwmnnno®é
REQUESTED CHANGE
4 & A Aploductdih8-maximum-tim@robability of occurrence ofhe latent failureceuld-is

expected-to-be present{per-occurrence)-and-its-falure dites-not-exceeds on the order
of 1/10000r lessb €

JUSTIFICATION KS LINR LJ2 8 SR (inSbnmumthid® Thé Iat@nt faulg isexpectéd
G2 06S LINBaSyilioéd ¢KAA A& LRGOGSyGaalrtte O2
are two different things. Assuming the intent is to apply the maxintinre, the wording
about expected time should be deleted. Also, clarify that this refers to the exposurepém
occurrenceof the fault, rather than, say, the maximum amount of time it could be pre:
for the life of the airplane. Further, the proposed rule does not accommodate the wa
probability is calculated by most fault tree programs which uses-é®%@and is more
I OOdzN} 6 S @SNhRdza tTr<iuvo

NOTE The proposal assumes a uniform failure rate, so it would not be suitabl
components with an aging or weaut characteristic. The discussion on page 10 does
asSsy 2 FRRNBaa GKS AaadzsSo el dl passbe faiNd
distributions, then a better way of expressing the requirement would be simply to say
the probability of the latent fault being present on any flight shall not exceed 1/1000.

response| Partially accepted.
The text has been résed to read™ii) the occurrence probability of the latent failure do
not exceed 1/100@

Comment from Textron Aviation (extracted from the letter attached to comme#89):
Page/ParagraplCS 25.1309

Comment Object to (5)(iii) because it violatese of the constraints imposed by TAEIG on the ASAWG tasking,
that average risk would not be changed as a result of this tasking(!). This iscauring theme in this
proposal, and Cessna finds this an over reach by EASA and very troubling. The p(bpésgd¢hanges the

use of average risk in the calculations to the risk on the last flight before the inspection to check against the
latent failure. This approach is not supported by SAE ARP 4761, the Arsenal Draft of AGCTH.4869 AC
23.13091E.

Suggested chang&kecommends that this be struck or recommends that if this proposal goes forward, it be
applied to aircraft that fall under the umbrella of 14 CFR 26.11.

EASAeasponsePlease refer tahe response to commer#61.

comment | 211 commentby: Boeing

Page:15
ParagraphParagraphCS 25.1309(e) Equipment, systems and installations

The proposed text states

GoO0 X [/ NBg FtftSNIAYy3I Ydzad o0S LINPOARSR
including indications and annunciatiomsust be designed to minimise crew errors, wh
could create additional hazards, consistent with CS 25.£302.

REQUESTED CHANGE
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G600 X [/ NBg FESNIAY3I Ydzad 0S LINPOARSR
including indications and annunciatis must be designed to minimise crew errors, wk
could create additional hazargdsensistent-with-CS-25-130%

JUSTIFICATION{ Hp®mMonH 61 & gNAGGSY G2 | LLX @
crew interacts with. Adding a reference to CS 25.1302 into CS 25.1309(c) would m
25.1302 applicable to all systems, which is beyond the original intent of CS 25.1302.

resporse | Partially accepted.
The change was not meant to extend the application of CS 25.1302 to all systems inst:
the aeroplane, but to direct the applicant to CS 25.1302 when addressing minimisation
crew errors within the frame of CS 25.1309(Ehe resulting text readsthstalled system:
and equipment for use by the flight crew, including flight deck controls and informe
must be designed in accordance with CS 25.1302 to minimise crew errors which coulc
additional hazard$2

Commentfrom Textron Aviation (extracted from the letter attached to comme#289):
Page/ParagraphCS 25.1309(c) Reworded requirement

Comment¥ 5SSt SiA2y 2F a6l NYAy3ad AYRAOFIGAZ2YE YR NBLX |
deprives the analysis thability to take credit for other means of indicating problems to the flight crew. It is
possible some unsafe system operating conditions may result in, for instance, severe vibration. Or another
example would be an abrupt departure from flight attitudeidslen roll or pitch). By requiring a specific crew
alerting means (visual and/or aural) for each unsafe system operating condition, additional sensors and CAS
(crew alerting) messages within the avionics system are required. These additional CAS mesdagdesef
events that are obvious to the flight crew by tactile or other means would result in issues such as

w a2NB /! { YSaal3aSa G2 OfdzidSNI §KS RAALIX I &

w LYONBlIraS ¢gSA3IKG G2 FO00O2YY2RIGS &aSyazNh

w LYONBLIF&S O2vYLX SEAGe G2 | O002YY2RIGS &aSyazNa

w ! RRA (tihg2te/ dhdw thé £AS message works as intended, and is set at a point to allow flight crew
response before the failure condition severity would increase.

w ! RRAGAZ2YIE lylFfeara (2 adzZdR2NI GKS /! { YSaal3aSo
w ! RRAGAZ2YIE | ylfeaaa nbthavSaiiedeNdSects dohe girflane. a Sy a2 NA R

Suggestedchanye t N2 LJ2&aS (KIFdG GKS LIKNI &S agl NYyAy3d AYyRAOLI
EASAesponsePartially accepted.

The concern is acknowledged. The suggested chahgening indicatiofds, however, not consideredto be
adequateto address this concern. Clarification has been made in AMC 25.1309 section 9(c).

comment | 265 comment by AIRBUS

PARAGRAPH / SECTION YOUR COMMENT IS RELATED TO:

CS 25.1309 b 4 Equipment, systems and installations

PROPOSED TEXT / COMMENT:

Replace NPA

(4) Any significant latent failure is minimised to the extent practical; and
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(5) For each catastrophic failure condition that results from two failures, either of wh
latent for more than one flight, it must be shown that:

(i) it is impractical to provide additional fault tolerance; and

(if) given any single latent failure has occurred, the catastrophic failure condition due |
sum of all subsequent single failures is remote; and

(i) the product of the maximum timehe latent failure is expected to be present and
failure rate does not exceed 1/1000.

by ASAWG recommendation

GHpPMONpoovony C2NJ S OK OFdGFadNRLKAO T
which is latent for more than one flight, itust be shown that

() Given any single latent failure has occurred, the combined probability due t
subsequent single failure is remote; and

OAALD ¢KS LINPOolIoAftAGE 2F 200dz2NNByOS 2F
RATIONALE / RBE®N / JUSTIFICATION:

To be consistent with ASAWG recommendations.

Industry was concerned about the proliferation and use of the qualitative stateme
Therefore ASAWG did not provide any qualitative recommendation for CS 25.13C
recommended to put frther qualitative criteria into the AMC by adding AMC 25.1:
Section 9.b.(6).

l{12D NBO2YYSYRSR a¢KS LINRPoloAfAlE 27F
MkMmannn 2N fSaaodés o6dzi bt! [d2diSa GdKSs
SELISOGSR G2 068 LINBaSyid FyR AilGa FrAfdz
calculation of the average probability per flight hour is excluded. Calculations 1
performed in accordance with draft NPA EASA decisions are too constraining.

Partially accepted.

The qualitative criteriaontainedin the AMC for the significant latent failures minimisati
need to beintroduced by the CS. Thisthe purpose of CS 25.1309(b)@9proposedin the
NPA.

The approach proposed byEASA iIn the NPA (introducing @5.1309(b)(4) an(
CS25.1309(b)(5)(i))pddresseghe EASA dissenting opinion and the FAA dissenting op
#2, submitted to the ASAWG and recorded in the report.

Concerninghe probability computationpleaserefer to the respanse to comment61.

284 comment by:Bombardier Aerospac

The proposed new requirement in CS 25.1309 (b)(5) for additional analysis where failu
latent for more than one flight should not be used in the specification. Duration of a
and the number of flights in a day can vary greatly, depending on both the aircraft m
and the operator. While some failures may be dependent on number of cycles, many
depend purely on number of flight hours operated. As such it is not abdeitstandard
threshold for latency detection.

Bombardier recommends retaining the more general -pabagraph (b)(4) and removir
(b)(5) to the AMC, with additional guidance added to limit its applicability only to sys
where failure probability is depelent on number of cycles. Appropriate latency threshc
could then be used for each system in the aircraft.

Not accepted.

The aim of CS 25.1309(b)(5) is to apply additional safety objectivite ttombination of
failures presenting a specific risk of concern. Concerning the specific risk related to
failures, the issue related to a given fligktthe condition where the latent failure is 1t
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conducted from one flight to the other. This conditicould leave the aeroplane one failu
away from a catastrophic failure conditiofhisis the reason why CS 25.1309(b)(5
applicable to thecombination oftwo failures, where one failure is latent for more than ol
flight.

293 comment by Rockwell Collins, In
(b).(4) 3 ) S

For the statementg o n 0 ! ye aAIyYyAFAOFIyO flL0Syu Tl
Laydd GKAA NBIAANBYSYyd @GSNE | YOoAIdz2 dza |
AyOfdzZRS | RSFAYAGAZ2Y 2F ALINI OGAOLFfEK ¢
YI1S I RAaAGAYO(GA2Y 0S(s 28y LNLINK Gcénhitdé e

under reasonable economic constraints and considerations.
tfSrasS LINPGARS GSEG GKFG Of I NAFTFASa 9! {!

Please refer tahe response to commer#46.

294 comment by:Rockwell Collins, In

(b).(5).(ii) o i

For the statementda 6 p0 OA AUV 3JIADSY |ye airAy3dats €I
FILAfdzNE O2yRAGAZ2Y RdzS (G2 GKS & dzyThig garagrapl
is not specifically dealing with or mentioning IDALg,veouldn't this paragraph be implyin
that every latent failure must be a level A so that the subsequent can be considered r
or level C?

Please provide additional clarification, especially with regard to any implications for
assignment

Noted.

CS 25.1309(b)(5)(ii) does not have any implication on the assignment of develo
assurance level§ C5! [ kL5 [ 0® | daAIYyAYy A | objeliNdSty thei
sum of all subsequent single failures does not imply assigning an ID&ler€.is no lini
between occurrence probability objectives and development assurance levdis.
assignment oFDAL/IDAL is based tire classification ofhe sizing failure conditions aritie
aeroplandsystem architecture considerations.

298 comment by:Rockwell Collins, In

(b).(5).(iii) o o o A
For the statemenf G O0AAA U0 UKS LINPRdAzOU 2F U0UKS YI E
0 S LINJHaesSngtimatch what the ASAWG discussed and concluded.

Please consider incorporating verbiage frtme ASAWG recommendation (to allow for t
average risk FTAs to be used for the Specific Risk calculations, or provide ad
O2YYSyidlNE & (2 gKé& GKS aYFEAYdzZY GAYS:

Please refer tahe response to commer#6l.

310 comment by AIRBUS
PARAGRAPH / SECTION the COMMENT IS RELATED TO: C®P&)1E0P
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response

comment

response

comment

PROPOSED TEXT / COMMENT:

Replace:

CS 25.130%b) (5) (iii)

the product of the maximum time the latent failure is expected to be present and its fe
rate does not exceed 1/1000

by

GGKS LINRPRdzOG 2F GKS YIFEAYdzy GAYS (GKS
AyahalyidlyS2dza FFEAfdz2NBE NIGS R2Sa y2i SE(
3. RATIONALE / REASON / JUSTIFICATION:

The NPA proposition works only with exponential l@@nstant failure rate). It would b
better and universal to use instantaneous failure rate.

Alaternative proposal could be:

CS251309 (M p0 O6AAAD alGKS YIFEAYdzY LINROLFOGAT A

A N oA A o~

SEOSSR MKMAnn®E

Please refeto the response to commer#210.

323 comment by:Gulfstream Aerospace Corporati

CS 25.1309 (b)(5)(1) & (i)
G6pv C2NJ SIFOK OFGFaidNRLKAO Tl AfdaNBE O2y
latent for more than one flight, it must be shown that:
(i) it is impractical to provide additional fault tolerance; and
(i) given any single latent failutgas occurred, the catastrophic failure condition due to
sum of all subsequent single failures is remote; and
(i) the product of the maximum time the latent failure is expected to be present a
FIAfdzNBE NI GS R2S& y2iG SEOSSR mMkwmnnnoé
1 GAC Response:
Recommended:
"(i) it is impractical to provide fault detection eliminating the latency; and
(i) it is impractical to provide additional fault tolerance; and (...)"

Not accepted.
The CS 25.1309(b)(5)(iat is proposed by this comment is consigd to be addressed b
the NPA proposal for CS 25.1309(b)(4) and the related guidance riegpectiveAMC.

342 comment by:Hélio A. Loureir

My proposed changes convention:

- deletion in ;

- insertion in blue;

- reallocation by deletiorand insertion there.

Change 1L y & S NI thefo&urrérSeEdlis al Yy R NB LJthé <D of @K So &
& 2 NaRyE &b

(5) For each catastrophic failure condition that results from two failures, either of wh
latent for more than ondlight, it must be shown that:

0OAU0 X

(ii) given any single latent failure has occurred, the occurrence of the catastrophic -
condition due to any subsequent single failure is remote; and

OAAAD X
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Comment 1 No content change, just a writirsgiggestion to improve clarity. Rationale:

0 2NAGAY3AY ¢KS AyasSNIAzy 27T ( §heicatadtrophié
failure conditod A a GKS 2yS aSt SOGSR 4 GKS LI N
failure condition is the2 y S R db® suinf alft subsequent single faillieE G K |
¢combination of all subsequent failukeg 6 KA OK Aa y20 (GKS 2y¢
b) Writing: the text the sum of all subsequent single faillremay be read asthe
combinatian of all subsequent single failufew/hile it intends to refer, | presume, to th
occurrence of the failure condition as a result of the occurrence of the given latent fi
combined with the subsequent occurrence of *any* single failure. So it is peapts

replace the text the sum of all by the word ‘any’;

Change 2w S LJt | O S the r8ducii & tBeimaximum time the latent failure is expec
to be present and its failure rate Gh@ prabability of occurrence, or presence, of ldtent
failure during any flight T

(5) For each catastrophic failure condition that results from two failures, either of wh
latent for more than one flight, it must be shown that:

0OAU0 X

OAAUL X

(iii) the probability of occurrence, or presence,thé latent failureduring any flighdoes not
exceed 1/1000.

Comment 2 No content change, just a writing suggestion to improve clarity. Rationale:

¢KS LINPOlIoAfAGE YI&o6S OFfOdAIGS o0& 20K!
latent failureOK SOl AYyGSNBIft o ¢KS GSEG alyeée ¥F¢

latent failure check. The exposure time for occurrence, or presence, of the latent f
during this flight is the check interval, which is the maximum exposure possiblidd
latent failure.

**x
* *
* *
*

*
* ok

An agency of the

European Union

response; Comment 1:Please refer tahe response to commentl126.
Comment 2:Please refer tdhe response to comment210.
3. Proposed amendmentsCS25- Book 1- APPENDIX K p. 1516
comment | 92 comment by:Dassault Aviatior

DassauKlAviation comment page #16

Extract:

Appendix K- K25.2 (c)

System in the failure conditiorFor any system failure conditidhat results from a singl
failure or isnot shown to be extremely improbable, the following apply:

Comment:

If a failure even single is extremely improbable (21BH), it results that the combine
probability of this failure with a limit maneuver or gust (of a probability of/E®1) is far
more improbable (less than $/FH). So Dassaw#tviation do not understand this ddional
request and ask to suppress it for load computations.

Requested Change:

Rewrite this paragraph asSystem in the failure conditiorFor any system failure conditic
not shown to be improbable or that results from a single failure for aeroelas#bility
NBljdZA NSBYSyiGaz GKS F2ft2¢Ay3a FLIWX &Y Xb
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Accepted.
The proposal is withdrawn, as single failures that are shown to be extremely imprc
(<10%FH) are not addressed in the graphs included in Appendix K.

168 comment by AIRBUS

PROPOSED TEXT / COMMENT:

Airbus note that the changes proposed to the Appendix K in this NPA have not
discussed with the appropriate Structure Regulatory and Industry representatives,
specifically the L&DHWG. Therefore, Airbus strongly recentt® to involve the appropriat
Industry and Regulatory representatives from the Structure community before expa
appendix K to other systems as the usual ones intended by the current Appendix K.

In this respect, Airbus does not choose to make detadiemments to the proposals made
Appendix K, although many comments exist and need to be made on the changes.
proposes to discuss these comments and recommendations in the appropriate context
above mentioned Industry and Regolatory repnetsgives from the Structure community.
RATIONALE / REASON / JUSTIFICATION:

Appendix K has been created during a harmonization activity by the ARAC Loa
58yl YAOA | FNXY2YyAAlLGA2Y 22NJAy3 DNRdzLJ 0|
a specific intnt linked to certain dedicated systems that interact actively with struct
loads. The appendix K followed several Special Conditions issued on programs with at
flight control systems.

Structure representatives both from Industry and Authorities need to be consulted
review any proposed changes to Appendix K in the correct context.

The proposal also leads to a-darmonisation with the FAR25 Appendix K, and there
need to be wdl evaluated and coordinated with the relevant appropriate Industry
Regulatory representatives from the Structure community before accepting such-
harmonisation.

Therefore, Airbus proposes to involve the L&DHWG to consider any update to the Ap
K coming from CS25.671 changes.

Please refer tahe responses to commentgl88 and#92.

188 comment by Embraer IndUstria Brasileira de Aeronautie&.A.

Appendix K25.1:

The ARAC proposal for interaction of system and strucliunged the applicability of the
proposed appendix to airplanes equipped with flight control systems, autopilots, stz
augmentation systems, load alleviation systems, flutter control systems, and
management systems, yet this NPA cites these asesexamples and then further exten
the applicability to conventional systems like hydraulic systems, electrical system:
mechanical systems. Extending the applicability of this rule to conventional systems is
beyond the intended scope of theegulation and adds an unreasonable burden, si
failures of these systems are already adequately covered by existing requiremer
proposed the rule would even be applicable to conventional airplanes, not equippec
active flight control systems.

Accepted.

The proposal is withdrawn.

However, please note that AMI5.671 specifies that for failure conditions
C25.671(c)(1)(2)compliance should be shown with CS 25.302, unless otherwise a
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comment

response

comment
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189 comment by Embraer Industria Brasileira de Aeronautie&.A.

Appendix K25.2(d)(1) and K25.2(d)(2):

The ARAC proposal specified that the system monitoring must check for failure conc
not extremely improbable, that degrade structural capability, yet the NPA @gaires
consideration for any single failure. Adding single failure extremely improbable wa
justified by events or any foreseen adverse trend in safety. Conditions of appendix K «
severe to be combined to extremely improbable failures. If théadures are to be
considered, milder conditions should be adopted, like those used for jamming (contint
of flight or even definition of normally encountered positions) and, according tc
K25.2(c)(3), this fits better under AMC 25.1309(10)(c). dditian, there is currently nc
safety factor associated to extremely improbable failures.

Please refer tahe response to commer#92.

212 comment by:Boeing

Page:15

ParagraphAPPENDIX K

Interactions of Systems and Structure
K25.1-- General

The proposed text states

GX ¢KSaS ONAROGSNAI Ffaz2 |LIXe G2 KeRNJI dz
X ¢

REQUESTED CHANGE

ad X ¢ KSa SiseCapdiyiaa8 bldolextendio hydraulic systems, electrical systems ¢
mechanical gstemsto the extent that they are used by the above systen$.€

JUSTIFICATIONNhis appendix does not describe how to address hydraulic, electrical
mechanical systems, as it is written to address the types previously listed. The text
accommodates this relationship while still addressing the presumed intent of the new
and avoids the unclear case of how to address such systems directly that are not suff
described in the appendix.

Please refer tahe response to commen#188.

213 comment by Boeing

Page:16
ParagraphK25.2(c}- Effects of Systems on Structures.

The proposed text states
& 6 Sybtem in the failure conditionFor any system failure condition that results fron
AAYy3tS FLAEdINB 2NJ Aa y20 akKz2gy G2 oS Si
REQUESTED CHANGE:
& 6 Sydtem in the fallure conditionFor any system failure conditighat—results—from—e
singlefailureoriy 2 0 aK2g6y (2 068 SEGNBYSte& AYLNE
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JUSTIFICATIOWNith regard to the consideration of singleltaes in Appendix K, unlike tF
material for CS 25.671 and CS 25.1309, the proposed alignment of CS 25 Appendix |
25.671 and CS 25.1309 has not been coordinated with the appropriate (govem
industry) working groups. The proposed changes areacosbmpanied by any explanato
material on how to apply the single failure consideration to a rule that is inher
probabilistic in nature. For example, how are the relationships between failure rate:
failure probabilities and safety factors to bp@ied to single failures with probabilities <1
9?

Note that the October 1993 meeting of the Loads and Dynamics Harmonization W
Group included K25.2(c)(3) to address the particular criteria of CS 25.671(c). Airplar
structural loads requiremes for single failures with CS 25.671(c) are already-defihed.

While the proposal ostensibly is aimed at reducing variability and confusion ir
OSNIATFAOIGAZ2Y | LIINRIFOKS& F2NJ O NA2dza &
Harmonization and alignment of airplane level safety criteria should be reconsidered
appropriate working group forums and thoroughly examined, including consistency
existing guidance material and certification practices.

Please refeto the response to commer#92.

344 GE Aviatior

GE Aviation is concerned that the new expectations on system failures affecting str
will drive introduction of many new and complex monitoring systems, with assoc
unreliability and complexity, and without a concommittent safety benefit. The |l@f¢
monitoring demanded by appendix K is far beyond that resulting from the-B18Bcess
and lacks a good connection to the severity of failure consequences.

Please refer tahe response to commen#188.

3. Proposed amendmentsCS25 - Book 2 p. 17

**x
*
*

*
* ok

*
*
*

An agency of the

European Union

93 Dassault Aviatior

DassauHlAviation comment page #17

Extract:

AMC 25.629(4.3)(iii)

A qualitative assessment should be conducted in addition to the quantitative assess
The latent failure criteria of CS 25.1309 (b)(4) and (b)(5) must also be consideresver,
Certain combinations of failures, such as dual electric or dual hydrayditem failures
(including loss of hydraulic fluidpr any single failure in combination with any proba
electric or hydraulic system failu@ncluding loss of hydraulic fluid),are assumed to oc
regardless of probability calculations and must baleated.

Comment:

The proposed amendment refers to a qualitative assessment. What are the exg
requirements associated to it? Also Dass#\ttation noticed that focus is made on hydrat
fluid loss although it is considered as already part of hydrasystem failure. Is there
specific reason for that?

Requested Change:

No requested change. Information request only.
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response

comment

response

Noted.

EASA has reviewed the proposed changes to AMC 25.629 containeel NP# and ha
concluded that changes to the AMC are not needed at this stage, as the current
deemedto be sufficient.

268 comment by Transport Canada Standards Brar

p.17,

AMC 25.629 paragraph 4.3(iii)

TCCA questions the rationafer including a qualitative assessment of failures in A
Hp ®cHDY 4! jdzt t AGFGAGS FraaSaavySyid akKz
FaasSaaySyaodéd LG Aa dzyOft SFNJ gKIG GKAA |«

Please refer tahe response to commer#93.

3. Proposed amendmentsCS25 - Book 2- AMC 25.629 p. 17

**x
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An agency of the

comment

response

comment

response

comment

118 comment by:Garmin Internationa

Section 3.2 AMC 25.629 section 4.3

¢KS adliSYSyd aXlyeée airay3atsS Tl Af dzNdgdrasliy
system failure (including loss of hydraulic fluid), are assumed to occur regardless of
LINPOFOAfTAGE OFftOdA FdA2ya FyR YdzalG 06S S
same criterion as that contained in CS 25.671 (c) (2).

This statement wasterpreted by regulators as a specific risk requirement for CS 25.6°
(2) and over the years resulted in multiple different methods of specific risk compliance
as limit latent and residual risk, etc. It was the objective of the ASAWG to prap
consistent methodology for addressing specific risk. The retention of this AMC text al
incorporation of this criterion as rule undermines this objective. It is recommende
remove the quoted AMC 25.629 section 4.3 statement.

Please refer tahe response to commer#93.

190 comment by Embraer Industria Brasileira de Aeronautie®.A.

AMC 25.629 (4)(4.3):

As we commented about CS 25.629(d)(10) and its requirement for consideration of s
failure combinations regardless of probability, Embraer recommends that the AS
recommendation for consideration of only combinations not shown to be extrel
AYLINROlFIOES Aa &adFFAOASYlod® Ly GKAA !al =
dual ekctric or dual hydraulic system failures (including loss of hydraulic fluid), or any
failure in combination with any probable electric or hydraulic system failure (including l¢
hydraulic fluid), are assumed to occur regardless of probabilitputaiions and must b
S@FftdzZ 6§SR¢ aK2dzZ R 0S NBY2QSRO®

Please refer tahe response to commer#93.

214 comment by :Boeing
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response

comment

response

comment

Page:17

ParagraphAMC 25.629- Aeroelastic stability requirements
4.3-- Detail Design Requirements.

Unnumbered paragraph after 4.3.(iii)

The proposed text states

G¢KS Oldzr A2y aeaidsSY YAYAYdzy NBIjdza NBY
combination of failures not shown to be extremely improbable (occurrence less thapek(
flight hour). A qualitative assessment should be conducted in addition to the quanti
assessment. The latent failure criteria of CS 25.1309 (b)(4) and (b)(5) must a
O2yaARSNBR® X¢

REQUESTED CHANGE

G¢KS Oldzr A2y aeé adisShoull alsd b amfinudliBiyj ek aftE ¢
combination of failures not shown to be extremely improbable—any—combination—nc
shown-to—haveprobability less—than—thanLperflight-hour). A qualitative assessmel
should be conducted in addition the guantitative assessmenthe-latentfailure-criteria—0

£S-25-1309 (b}{4)y-and-(b)}5)-must-also-be considXred

JUSTIFICATIONK ombinations of failures not shown to be extremely improbable ha
probability greaterthat 1E9. The definition of extremely improbable in numerical term:
covered elsewhere in AMC and is not needed h&er suggested strikethrough senten
above is not necessary here as it will be addressed under CS 25.1309 and does not ac
guid yOS dzy RSNJ GKA& !a/ ® ¢KS { SiNdgué and goasini
provide any useful guidance.

Please refer tahe response to commer#93.

215 comment by:Boeing

Page: 17

ParagraphAMC 25.629- Aeroelastic stability requirements
4.3-- Detail Design Requirements.

Unnumbered paragraph after 4.3.(iii)

The proposed text states

aX ! o ljdzZ- tAGFOAGS FaasSaayvySyid akKz2dZ R 06S
X ¢

REQUESTETIHANGHDelete or clarify this sentence.

JUSTIFICATIONG A& dzy Of SFNJ ¢KIFid A& YStyid o6& &

Please refer tahe response to commer#93.

216 comment by Boeing

Page: 17

ParagraphAMC 25.629- Aeroelastic stability requirements
4.3-- Detail Design Requirements.

Unnumbered paragraph after 4.3.(iii)

The proposed text states
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aX ¢KS fFaSyld FrAtdNBE ONRGSNRLIF 2F [/ { H|
REQUESTHEIHANGHDelete this sentence.

JUSTIFICATIONhis proposed sentence is redundant to the statement in AMC 2t
43.(i),a XFye& RIFYF3S 2NJ FlFAfdNBE O2yRAGAZ2Y A
Hp®cTMZ | Y RThé gmphasgis ®m©S12% G88)94) and CS 25.1309(b)(5) is eitl
redundant or unclear.

Please refer tahe response to commer#93.

324 comment by:Gulfstream Aerospace Corporati

AMC 25.629 (4.3)(iii)
Glye REFEYF3IS 2N FFAf dz2NB 2005V, RS 25.53aRd GS 26.67§a4d)
CS 25.1309 ¢

1 GAC Response:
As written, the system is required to provide minimum stiffness or damping without re
to probability for all CS 25.1309 conditions, including those that are Catastrophi
extremely inprobable.
Since any additional feature added to the system will also be subject to failure, anc
considered under CS 25.1309, this requirement is impossible to meet.
Recommended:
Delete highlighted text from (iii) and add:
"(iv) any failure conditionsonsidered under CS 25.1309 that are not shown to be extre
improbable."

Please refer tahe response to commer#93.

325 comment by:Gulfstream Aerospace Corporati

AMC 25.629 (4.3)(iii)
G¢KS | Oldzl GA 2 Y requitedentS ShouM &lgoAb¥ dpvitinuously met after
combination of failures not shown to be extremely improbable (occurrence less tfeapet|
FEAIKEG K2 dzZNL dé

1 GAC Response:
Redundant with the Gulfstream proposed 4.3(iv). Recommend deletion.

Please refer tahe response to commer#93.

326 comment by:Gulfstream Aerospace Corporati

AMC 25.629 (4.3)(iii)

A qualitative assessment should be conducted in addition to the quantitative assess
The latent failure criteria of C3%.1309 (b)(4) and (b)(5) must also be considered.

1 GAC Response:

It is not clear what the application of a "qualitative assessment” can add to complianct
this rule, nor how CS 25.1309(b)(4)(5) have any bearing whatsoever on the issue.
latent conditions covered by those requirements are already addressed by the ™
failure" and "not extremely improbable failure" provisions of this rule. Recommend dele

Please refer tahe response to commer#93.
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comment

327 comment by Gulfstream Aerospace Corporati

AMC 25.629 (4.3)(iii)
GXLINRPOFOES SEtSOGNRO 2NJ KERNI dzf AO aeads
to occur regardless of probability calculations and must be evaluated.(CS 25.671),
normally o©nsidered extremely improbable regardless of probability calculations.
NBfAFOATAGEX a

1 GAC Response:
Dual failures such as the ones mentioned here are not assumed to occur regard
probability in complying with any other regulations.
Since this isot a general practice, this text should be reworded accordingly.
Recommended:
"When complying with CS 25.629, the conditions described in (d)(10) should be assu
occur regardless of probability."

response| Please refer tahe response to comment93.

3. Proposed amendmentsCS25 - Book 2- AMC 25.671(c)(1) p. 18

comment

82 comment by FAA

¢KS LINRBLRASR /{ HpdcTMOOOOHUL RATFTFSNE
GFrai1SR G2 NBO2YYSYR GaLISOATAO \hhoas]ptoposal
from the FCHWG, PPIHWG, and SDAHWG. We are concerned that the propc
25.671(c)(2) would set a higher safety standard than for other systems, including prof
system.

Unless there is more background and rationale on the propodehges in general w
believe that there should be one level of safety for flight controls, systems and prop!
installations. Please provide the reasons for why the latent failure criteria for the
control systems should be at a higher standar@rthfor other systems and propulsic
installations, or we propose that the standard developed in the ASAWG be used.

response| Noted.
System architectures could be developed with a high number of failures leading to the
consequence. Using the @5.1309(b) criteria will not lead to latency times with adequ
check intervals.
3. Proposed amendmentsCS25- Book 2- AMC 25.671 p. 1832
comment | 47 comment by UK CA/

**x
* *
* *
*

*
* ok

An agency of the

Page No22

Paragraph Nop 9 @I f dzZ-QBR26y1(c T X

Comment:4™" paragraph is ambiguous and requires revision.

Justification:¢ KA & & ( £925.871(6)®R)rdguirés the evaluation of any combinatit
FILAfdzZNBE y2i akKz2gy (G2 06S SEGNBYSE dvhich ¥
inaccurate as they should pitively be shown to be extremely improbable

Proposed Text/ K y3S &S yoliCSy26.671(ai(® requires the evaluation of
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response

comment

response

comment

response
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* *
*

*
* ok
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European Union

combination of failures to show that they are extremely improbable, excluding the ty}
2l Yea X

Not accepted.

This is not correct. The purpose is dbow continued safe flight and landingpnder these
failure conditions. There is a secondary task to show that rotlenbinatiors of failures are
extremely improbable

48 comment by UK CA/

Page No24

Paragraph No(b) related to determination of control system jam positior@S 25.671(c)(3]
Comment: The AMC related to determination of control system jam positien€S
25.671(c)(3) on page 24, uses an argument that a value for 15Kts can be usedduwirmle
considering that a jam will more likely be encountered before the aircraft reaches '
opposed to between V1 and VLOF. Such an argument appears valid. Howev
subsequent paragraph suggests that the same argument can be used for the apprub
that a reasonable crosswind value during approach and landing of 15Kts can equally b
But the justification seems less valid.

Justification: For takeoff, the likelihood of encountering a control jam before V1 will be
to the greater control iput used at slower airspeed than at V1, so the likelihooc
encountering a jam reduces; for the approach, the speed will be decaying as the ap
continues, so the likelihood of encountering a jam increases as the approach and |
continue, and tts implies the opposite logic for the take off case; so the justificatior
limiting the crosswind value for calculations at 15Kts does not seem justified.

Proposed Textd ONR aa 6 Ay R @I fdzSa TFT2N fFyRAYy3I &K
definecR F2NJ GKS | ANDNI TG fAYAGEFGA2Y & D

Not accepted.

It is agreed that the evolution of the likelihood is not the same during approach and la
compared to takeoff.

The probability of jamming is in the order of magnitud&®/1.10".

Consideringthe short ime at risk,and the rate of encounter of crossinds with speeds
beyond 15«t, leads us to conclude that 34 isareasonablevalue.

For instancethe rate of encounter of crosswinds of kBis1 every 100 flights.

94 comment by Dassault Aviatior

DassauHAviation comment page #18

Extract:

AMC 25.671(3)

¢CKS F2tft2¢gAy3 FdZARFIYOS YR FROAAZ2NE YI i
Comment:

AC 257B was cancelled by AC-26 (released on October 2012).

If DO178 is referenced, mayll@0O254 and D&00 should be too.

Requested Change:

Update related documents as suggested.

Partially accepted.
Agreed for AC 23C.
DO254 and D00 are not referenced in the AM&b they do not need to appear in the |
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of standards.

comment | 95 comment by :Dassault Aviatior

DassauHlAviation comment page #19

Extract:

AMC 25.671(4)

Some parts of CS 25.671 (and the associated AMC) also apply to all control systems.
Comment:

Relevant parts of CS 25.671 (and the associated AMC) that apgllyctintrol systems ma
be not identified if their applicability is not suitably highlighted.

Requested Change:

To avoid any omission, Dassafitiation suggest to identify explicitly the relevant parts t|
apply to all control systems (in addition of theda S 2 F G O2y i NRBf &aeéa

DN

aeaidsSvas¢oo

response| Accepted.

comment | 96 comment by:Dassault Aviatior

DassauKlAviation comment page #19

Extract:

AMC 25.671(5)(c)

c. Continued Safe Flight and Landinthe capability for continuedontrolled flight and
landing at an airport without requiring exceptional pilot skill or strength.

Comment:

I RSTFAYAGAZ2Y 2F a/ 2ydAydzSR {IFS CfAIKD
oContinued Safe Flight and Landingihe capability focontinued controlled flight and sa
landing at an airport, possibly using emergency procedures, but without requiring exce|
pilot skill or strength. Some aeroplane damage may be associated with a failure cor
RAzZNAY 3 FEAIKG 2N dzZLl2y fIF yRAYy3IdDE

Reguested Change:

DassauKlAviation suggest to use the same definition as given by AMC 25.933
Reference to this AMC may be done so as to prevent from repetitions.

response| Not accepted.
The proposed definition comes from the ARAC working group, and EASA sees no re
change it. AMC 25.671 provides more guidance on the definitimomfnued safe flight and
landing.

Comment from Textron Aviation (extracted from the letter attachéd comment#289):
Page/Paragraptg3.1 C25.671(d) 83.2 AMC25.671 section 5

CommenY ¢ KS RSFAYAUGAZ2Y 2F | a&adzZAdGlFofS NYzyél &8é aK?z2dz
with loss of all engines, and thus thrust reversers, the landing distzancée expected to be increased.

Suggested chang@&dd a definition to AMC25.671:

Suitable runway a runway with the lateral dimensions, length and load bearing capability which meets the
requirements defined in the Emergency procedures of the Airplaigatfanual.
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EASAeasponseAccepted.

However please note that the assumption aifvailability ofa Wuitable runwafintends only to clarify that
continuation of flight to the destination or diversion runwenot requiredwith all engines failed.

comment

response

comment

97 comment by Dassault Aviatior

DassauHlAviation comment page #19

Extract:

AMC 25.671(5)(f)

f. Latency PeriodThe duration between actions necessary to check for the existence
failure ¢ the action may be a prélight flight crew checkperiodic maintenance check, ¢
LISNA2RAO YIAY(USYlIyOS AyalLlSOoiAirzy 6AyOf dz
Comment:

This definition (not supported by the ARAC results) is not representative of all practical
Indeed, when calculating fault tree, a latent failure may potentially be associated to
exposure time equivalent to the airplane life duration. In such cases, latency period
defined as an interval delimited by check actions and thus proposed definition i
applicable.

I O0O2NRAY3 !wtntemZ | f I GSy Gitne iniSudldgifed aslth
time between when an item was last known to be operating properly and when it w
known to be operating properly again. Proper operation may be verified dacogptance
tests, maintenance checks, monitor cycle times, pavpetests, eté ®

Requested Change:

Remove this definition or revise it in accordance with ARP4761.

Accepted.
This definition has been removed

98 comment by DassaultAviation

DassauKlAviation comment page #20

Extract:

AMC 25.671(5)(f)

|. Failure StatesAs used in CS 25.671(c), this item refers to the sum of all failures and
combinations contributing to a hazard, apart from the single failure (flight corsystem
jam) being considered.

Comment:

This definition may involve an excessive effort in demonstration because the amol
failures and failure combinations may be in some cases very important. Thus, in nur
terms, sorting them so as to be alite consider their cumulative probabilities and assess
whole residual risk due to a given jam may become a very expensive task with-
negligible economic impact on studies.

Requested Change:

DassauHlAviation suggests the revision of this definitiand of the relevant AMC on th
basis of a minimal cutset by minimal cutset analysis for each failure condition cons
individually.

response Not accepted.

**x
* *
* *
*

*
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The sum of ALL failure states must achieve 1/1000. It is not only to be considered fc
minimal cutset.

Comment from Textron Aviation (extracted from the letter attached to comme#289):
Page/ParagraplAMC 25.671 Section 5k5

Comment NPA AMC 25.671 Section 5k5 breaks runaways and handovers into two different types. The 1st
paragraph talksabout failures internal to the airplane, and states that they are handled addressed under CS
25.671(c) (1) and (c) (2). The 2nd paragraph talks about external events which may cause a runway and the
they are dealt with under CS 25.671(c) (4).

How a runaway/hardcover happens should not be cause to treat them under different paragraphs. Whether
caused internally or externally, the end effect on the airplane is the same. Hence they should be handled
under the same regulation. Splitting runaways/handoverso imvo different classes adds unnecessarily
complications and adds needless work to the OEM and certification authorities.

C/12DQ&a LINRPLRaSR C!w HpdcTmMOoOOONUVLI LINRPLRASR !/ H,
treated all runaways/handovers,hvether internal or external, the same.

Suggested chang®ropose eliminating the two classes (internal/external) of runaways from the NPA and treat
all runaways/handovers the same.

t NEL22&S RStSiAy3a aXGKFIG Aa OFdza@R o6& +y SEGSNYI ¢
t NBLI2&S OKFIy3IAy3a aXdzyRSNI /{ HpPcTmMOOUOL 6mM0O |yR 0600
I { Hp®PcTMOOO O6n0PE

Propose deleting the 2nd paragraph of AMC 25.671 Section 5k5.

t NPLI2aS FRRAY3 C/12DQa !/ Hpahddverse P&itol KARPARRRG7I(G) G f !
6nodé

EASAesponseNot accepted.

It is agreed that the end effect may be the same. However, it is quite usual to treat the internal and external
causes differently.

comment | 99 comment by Dassault Aviatior

DassauKlAviation comment pages #20 and #21
Extract:

AMC 25.671(5)(m)

Y& CtAIKG /2y GNP
60dzi I NB y2i fAY
Comment:

DassauKAviation think that, among the examples giveome are not to be considered |
system part (even if belonging to the system function) but as structure elements. It
case of control surfaces, attachment fittings and movable tracks. Such structure eleme
submitted to structure requirementas Damage Tolerance under CS 25.571(b). Inspec
are put in place to avoid their complete failure and even if cracks occur they remain
their critical length, they are detected before complete failure and the element is repair
replaced. So iis the opinion of DA that primary structural elements followed in service |
not to be submitted to the 25.671 single failure requirement, except pins or axles to

f {2adSyo o6X0 9EI YLX Sa
AGSR G20Y 6X00

*
*

**

*
* ok
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response

comment

response

comment
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any mistake in mounting during aeroplane life.

Requested Change:

DassauHAviation suggest to revise the list of examples and to add an explanatory nc
proposed below:

YO CtAIKG /2yiaNBRt {eadSyo 6X0 9EI YLX Sa
(but are not limited to):

- Linkages

- Cables

- Pulleys

- Quadrants

- Valves

- Actuators (including actuator components)

- Track rollers and movable tracks

- Bearings / Axles and Pins

NOTA: Those elements correspond to elements that may be removed in service witt
scope of maintenance actions. They are not covered by 25.50k(bould be mounted no
correctly.

Partially accepted.

The list of examples which constitute elements oflight control system was reviewel
extensively and has been updated. Please note that these are examples and are not ir
to bedefinitive.

100 comment by Dassault Aviatior

DassauHlAviation comment page #21

Extract:

AMC 25.671(5)(n)

n. Probability vs. Failure Ratdailure rate is typically expressed in terms of avel
probability of occurrence per flight hour. bases where the failure condition is associa
GAUK OX0®

Comment:

AMC 25.671 does not seem to be the most appropriated location to host such a def
which may have a large application out of 25.671.

Requested Change:

This definition is considered #8P4761 scope. Dassaditiation suggests its removing fro
AMC 25.671.

Not accepted.
This definition is considerdad be useful within AMC 25.671.

101 comment by:Dassault Aviatior

DassauHAviation comment page #22

Extract:

AMC25.671(8)(b)

The applicant should:

(i) Analyze the assembly and maintenance of the system to assess the classifice
potential failures.

(i) For Cat/Haz/Maj failures: Introduce Physical Prevention againsassambly or discus
with the Authority ifPhysical Prevention is not possible.
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(iif) For Minor Failure or No Safety Effect: Marking alone is generally considered suffic
prevent incorrect assembly

Comment:

¢CKS GSNY GFIFAfdzZNB¢ dzadz £ £ &8 NBTFSNER (wkhthe
effects of an incorrect installation, connection or adjustment of parts of the control sys
Dassaut A GA2y adzZaA3Sad G2 NBLIFOS aFlAfc
consistent with (iii).

The abbreviations Cat/Haz/Maj are notfateed in CS 25 (and the associated AMC).
According Dassaulviation, demonstrating that marking alone is only associated to par
the control system whose incorrect assembly cannot have consequences worst than
an acceptable means of compliantmvards 25.671(b). According this logic, paragraphs
and (iii) may be inverted.

Requested Change:

DassauKlAviation suggest the following wording instead of the proposed amendment:
G¢KS LI AOlI Yyl akzdzZ RY

() Analyze the assembly and maintenance of shistem to assess the severity of poten
incorrect assembly effects.

(ii) For parts of control system whose potential incorrect assembly cannot have effects
than Major: Marking alone is generally considered sufficient to prevent incorrect assem
For other parts (whose incorrect assembly may have effects worst than Major): Intre
Physical Prevention against raissembly or discuss with the Authority if Physical Prever
Aa y20 LkRraaArof So¢

response| Accepted.

comment | 102 comment by:DassaultAviation

DassauHlAviation comment page #23

Extract:

AMC 25.671(9)

a. Compliance with CS 25.671(c)(2).

0 XU

b. Determination of Control System Jam PositiQS 25.671(c)(3).

0 X0

Comment:

No dedicated paragraph is provided for 25.671(c)dassaulAviation wonder if it is al
omission?

Requested Change:

DassauKAviation suggest to address 25.671(c)(1) through a dedicated paragraph.

response Not accepted.
It has been considered that CS 25.671(c)(1) isexplanatory, especially asontinued safe
flight and landing is already defined elsewhere.

comment | 103 comment by:Dassault Aviatior

DassauKlAviation comment pages #23 and #24

Extract:

AMC 25.671(9)(a)

The following failure combinations should be assumed to occur and shouédidressed
within the scope of CS 25.629:

**x
* *
* *
*

*
* ok
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(1) Any dual power system failure (e.g. hydraulic, electrical)

(2) Any single failure in combination with any probable failure.

(3) Any single failure in combination with any power system failure.

The aeroelastistability (flutter) requirements of CS 25.629 should also be considered.
Comment:

This extract is essentially CS 25.629 oriented. If confirmed, it should be prefere
included in AMC 25.629. Also Dassd#dultation thinks that only foreseeable (e.g.trsthown
to be extremely improbable) dual power system failures need to be addressed. Fina
AGSY 0600 A& y20 O02yaraidSyid o6AGK [/ { HpOD
GAUK ye LINRPOIOES KeéRNJI dZAGAKS 20N Nt SHO.GNBRO
this AMC. See also comment on CS 25.629(d).

Requested Change:

Some clarification is requested on this extract. Inconsistency should be corrected too.

Accepted.
The list of failure combinations has been delet&@hly the reference to the CS 25.6
aeroelastic stability requirements has been maintained.

Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/ParagraplAMC 25.671 Section 9a

Comment NPA AMC 25.671 Section 9a 8@t NI INJ LIK AYRAOF(iSa GKIG aary
GXF2ft26Ay3a aK2dAZ R 0SS FaadzrSR G2 200dzNJ I yR 6S |
system failure, any single failure in combination with any probable failure, any sailyieefin combination
GAGK ye LIRgSN) aedadsSY TFlLAtdNBdé | 26SOSNE gAGK (K!
GKIFIG GK2&aS aaiay3atsS LINRPOolFof S¢ Ofeéaridsf RA6RR hiEneed yot e y S
held to the CSFL staa] of 25.671?

Suggested chanye t NRLI2 A4S Of F NAFTAOFGAZ2Y 06S LINRPGARSR GKI
be shown flutterfree under 25.629, but need not be held to the CSFL standard of 25.6717

3
R

EASAeasponse Partiallyaccepted.

The list @ failure combinations has been deleted. Only the reference to the CS 25.629 aeroelastic stability
requirements has been maintained.

104 Dassault Aviatior

DassauklAviation comment pages #23 to #27

Extract:

AMC 25.671(9)

O00OMOOAAAL CfII NBkflyRAY3IY O0X0O
O00OOHUOOAAAUL CfIlI NBkflyRAYIY O0X0O

(c) Considerations for jams just before landg@S 25.671(c)(3)(i)/(ii)

Comment:

The addition of these paragraphs is not consistent with the results of ARAC FCHWG.
it was concludedhat jams that occur just prior to landing have not to be addresse:
25.671(c)(3). The rationale for such a position is reminded below (issued from ARAC
report).

25.671(c)(3) requires that the airplane be capable of landing with a flight controhja
that the airplane be evaluated for jams in the landing configuration. However, fo
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evaluation of jams which occur just prior to landing, proximity to the ground need n
considered for the transient condition. Given that some amount of tinte atitude is
necessary in order to recover from any significant flight control jam, there is no pr:
means by which such a recovery could be demonstrated all the way to touchdow
potential delay in accomplishing a recovery could be on the ofdeseconds as described
section 9.e. For a jam at a control deflection corresponding to .8g, a recovery may
L2&aaArofS 0St26 | LIIINBEAYIGSte wnnQ S@Sy
recognized that this means that a specifichal is no addressed (a control jam that occ
or is recognized, just before landing), this hazard is mitigated for the following reasons
the landing phase represents a limited exposure window in which a jam could occur. ¢
successful operan of the controls throughout the flight minimizes the likelihood of a
suddenly appearing during the landing phase. Third, a certain level of recovery capabi
be ensured through compliance with this AC such that if a jam does occur durimg Jahd
crew will have a reasonable chance of landing safely.

Especially Dassadlt A I GA2y R2 y2i dzyRSNEGlI YR gK®&

GAYS F2N) GKA& lylLteéeara Aa y20 I OOSLIS

exposure windowis an acceptable mitigation factor when considering jams that occur
prior landing.

Requested Change:

DassauKlAviation do not concur with the several paragraphs dealing with jams occt
prior to landing and ask to suppress them. The report of ARMNDNVG provides the ratione
to support this position.

Taking credit from the limited exposure time should be accepted to show that jams
occur just prior landing are extremely improbable.

response| Not accepted.
Jams can result from single events ang not usual to consider a probability approach.

Comment from Textron Aviation (extracted from the letter attached to comme#89):
Page/ParagrapmAMC 25.671 Section 9b 6th paragraph, AMC 25.671 Section 9bliii

Comment NPA AMC 25.671 Section 9b{@ind the 6th paragraph of Section 9b) adds consideration for
2FrYYSR fF0OSNIt O2y GNPt RdZNAYy3 GKS fFyRAYy3I FflINB
gAy3da fS@Stod tAft200Qa dzaAAYy3 + alAO|l #adh, & any) dER Etardl A Y R
O2Yy NRf AyLdzi a GKS gAy3a NB 3ISYySNrftfte f S@Ss A
crosswind technique would not be maintaining widggel as that would cause the airplane to drift across the
runway. Hace, the proposed criteria is pildechnique dependent (at best). Furthermore, the deflection will

be based on the airspeed (i.e., as airspeed decreases, deflection would need to increase). Compared with the
other, objective/performancebased criteria othe AMC, this particular criterion is op@&mded, vague, and
subject to pilot technique, which will lead to differing interpretations by OEMs and certification authorities.

(Compare the proposed criteria to Section 9b1li, which also is the deflectionrigsigvel in a crossvind, but
specifies a speed of V1. In that case, the stated airspeed eliminates the variation of deflection with different
airspeeds. Furthermore, at V1 the aircraft is still on the ground, hence pilot technique is not as relevant as t
landing flare.)

Suggested chang®ropose removing AMC 25.671 Section 9b1liii.

EASAeasponseNot accepted.

The piloting technique is separate from the criteria used to define the sizing case.
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Comment from Textron Aviation (extracted from the letter athed to comment#289):
Page/ParagraplAMC 25.671 Section 9b2iii

Comment NPA AMC 25.671 Section 9b2iii adds consideration for jammed longitudinal control during the
landing flare, without providing guidance for pilot technique. (Compare this to Sect@n @here an
202SO0GAGS LAGOK NIGS Aa LINPOARSRI (KSaS YAYAYAT
aggressive flare for minimal sink rate will have a significantly different longitudinal control position than one
performing a minimal #&re with subsequent firmer touchdown. Compared with the other,
objective/performancebased criteria of the AMC, this particular criteria is opeled, vague, and subject to

pilot technique, which will lead to differing interpretations by OEMs and ceatifin authorities

Suggested chang®ropose removing AMC 25.671 Section 9b2iii.

EASAesponseNot accepted.

The standard is based on thocedure recommended by thmanufacturers in order to removthe pilot
techniquevariability from the discussion.

Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/ParagraplAMC 25.671 Section 9ba3iii

Comment NPA AMC 25.671 Section 9b3iii adds consideration for jammed directional control during the
landing flare during a 15knatrosswind, yet does not give allowance nor guidance on how the landing is to be
conducted, which will result in the surface deflection being highly #9il& OKy A [j dz§ RSLISY RSy (i d
GorxtyHsé ONRAAGAYR GSOKYAI dzS ntYirediond toft®| positioa thahyaipitoh O
dzaAy3a | a1A01l 2dzié¢ ONRaagAyR fFYyRAY3I (GSOKYyAljdzsSd
slower airspeed, untii NWS becomes effective, would result in larger deflections once on the ground.)
Compared with the other, objective/performaneeased criteria of the AMC, this particular criterion is open
ended, vague, and subject to pilot technique, which will lead to differing interpretations by OEMs and
certification authorities.

Suggested chang®opose removing AMC 25.671 Section 9ba3iii.

EASAesponseNot accepted.
The piloting technique is separate from the criteria used to define the sizing case.

comment | 105 comment by:Dassault Aviatior

DassauHlAviation comment page #25

Extract:

AMC25.671(9)(b)(2)(i)

Takeoff: Three longitudinal flight control positions should be considered:

6! 0 !ye FfAIKG O2yuUNRft LRaAdGA2y FNRY 0l
6.0 b20GSY o0X0

6/ 0 ¢KS f2y3AlddzRAY Lt FtAIKG O2yGNRE LI
650 ! aAy3d GKS YI ydzFl BRAINBERIOXNB D2 YYSYR!
Comment:

hyte  YAY2NI NBYFEN] 2y F2N¥Ye ¢KA& LI NI
L2AaAGA2YE aK2dA R 65 O2yaARSNBRE FyR Ad
may be merged as they are linked one to the othed deal with the same topic.
Requested Change:
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DassauHAviation suggest to revise the subpart numbering into (A) to (C).

response| Accepted.

comment | 106 comment by Dassault Aviatior

DassauHlAviation comment page #27

Extract:

AMC 25.671(9)(d)

InF RRAGAZ2Y G2 RSY2yadaNlraGAz2y 2F 2FYyYa |0
CS 25.671(c)(3) should include an analysis that shows that a minimum level of safet
should the jam occur. This additional analysis should show that in the pees#na jam
considered under CS 25.671(c)(3), the failure states that could prevent continued saf
and landing must have a combined probability of less than 1/1000.

Comment:

No interpretation of CS 25.671(c)(3)(iii) is provided in this paragraph.

It provides only a reminder of the requirement.

Requested Change:

DassauKlAviation suggest to suppress this paragraph which is not helpful for the CS
interpretation.

response| Not accepted.
The text provides somedditional guidance about why aminimum level of safety i
requested as well as considering the jam itself.

comment | 107 comment by:Dassault Aviatior

DassauKlAviation comment page #28
Extract:

AMC 25.671(9)(e)(1)(iii)

The following reaction times should be used:

Comment:

The pilot reaction time is considered to be dependent upon the pilot attentiveness b
upon the phase of flight and associated duties. Especially:

i lal HpDOMOHG O Fonthebfinabphase and landihg(eSga beliwk25 in
ft)), the pilotcy 6S Fa&ddzySR (2 NBIOG dzll2y NBO23
- AMC 25.101(h)(3) specifies a 2 second time reaction if a command to another crew n
to take the action is required on ground.

Requested Change:

DassauKlAviation suggests the following reactioime revision based upon AMC 25.13

and 25.101:
Flight Condition Reaction Time
On ground 1 second*
Final Phase and Landing (< 80 feet AGL) Immediate
In air (< 1,000 feet AGL) 1 second**

**x
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Manual flight (> 1,000 feet AGL) 1 second**
Automatic flight (>1,000 feet AGL) 3 seconds
* 2 seconds / ** 3 seconds if control must be transferred between pi

Not accepted.

The NPA proposedtkaction timeftable originates from the ARAC WG and is
established.

The change proposed in this comment for #leal phase and landifgromes from an AM(
chapter dealing with failure conditions tifie flight guidancesystem, such as an autopilc
The time needed to react to an autopilot disconnection npagbablybe congderedto be
lower than the reaction timesexpected following failure conditionsonsideredwithin
CS 25.671.

Furthermore, he proposeddinmediatelxase does not consider the tinmeededto transfer
the controlto the other pilot.

108 Dassault Aviatior

DassauKlAviation comment page #29

Extract:

AMC 25.671(9)(e)(1)(iv)

LFX dzaAy3d GKS YIydzFl Ol dzZNENR&E NBO2YYSYF
performed following the failure, it will generally be considered tbantinued safe flight an
landing has been shown.

(A) A steady 30° banked turn to the left or right;

6.0 ! NRff FTNRBY | adGdSFrReé& onc/ ol yql GdzNd
(C) A pustover manoeuvre to 0.8 g, and a pupp manoeuvre to 1.3 g;

(D)Awingslevél  YRAY 3 FEFNBE Ay | dnc ONRAAGAYI
090 ¢KS FANDNI TG NBYFAya 2y GKS LI @SR |
Comment:

Meeting all these criteria ensures that the continued flight and landing is shown. Howe
one of them imot met, DassawfAviation underlines that it will not systematically mean tl
the continued safe flight and landing is compromised. For example, if a runway exc
occurs, criterion (E) is not met, but it does not mean that the continued safe fligth
landing is compromised in any cases. To avoid any misinterpretation, Da&sauilon
suggests adding a note stating this below the given list.

Requested Change:

Below the given list of criteria, DassalUltdA | G A2y &ddz33Sada G2e
criteria are not met, the continued safe flight and landing may be shown on abgesase
Ol aAade

Partially accepted.

As with any AMC, applicants may consider alternativeans of compliancend make
proposals to EASA. It is not requiredsfmecificallystate this here.

Please noteéhat some authorities consider runway excursion to\Batastrophi€

109 Dassault Aviatior
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DassauHlAviation comment page #29

Extract:

AMC 25.671(9)(e)(2)(ii)

Local structural failuré¢e.g. via a mechanical fuse or shear out) that could lead to a su
departure from the aircraft should not be used as a means of jam alleviation.
Comment:

¢KS GSNY Gada2NFI OS RSLI NIldaNBE Aa y20G 685
DassauKlAviation. Does it refer to jettisonable surfaces?

Requested Change:

No requested change. Information request only.

response| Noted.
Surface departure means parts departing the aircraft as a result of failure anof design
or intent.

Commentfrom Textron Aviation (extracted from the letter attached to comme#289):
Page/ParagrapfAMC 25.671 Section 9e2if paragraph

CommenY bt! lta/ wupdctm {SOGAZ2Y HpSHAA nidK LI NI} INI LK
fuse or sheaout) that could lead to a surface departure from the aircraft should not be used as a means of
2rY IttSOAlLGA2Y dPE 2KAES Ay LINARYOALX S (GKAa asSkyvya |
aSOGA2y O2@SNRAyYy3I AXINI2GYIZNRHE ZENBHYSTI @& | BT MENBape |
be where the jams, procedures following a jam, and controllability following a jam is discussed (earlier in
Section 9).

Suggested changePropose moving to earlier in Section 9 where jampsocedures following a jam, and
controllability following a jam is discussed (i.e., not buried in a section dealing with structural strength).

EASAeasponseAccepted.

comment | 110 comment by:Dassault Aviatior

DassauKlAviation comment page #30

Extract:

AMC 25.671(9)(e)(2)(iii)(B)

(B) Vertical and lateral discrete guts corresponding to 40% of the limit gust velocity sp
at Vc in CS 25.341(a) with hiliit devices fully retracted, and a 17 fps vertical and 17
headon gust with higHift devices extended.

Comment:

Vertical and lateral gust conditions are assumed as separate conditions.

Requested Change:

DassauKlAviation propose to precise that vertical and lateral gust conditions are sep
conditions:

(B) Vertical and lateral discretd dzia O2NNBaLRYyRAYy3I O6X0X
considered as separate conditions.

response Accepted.

comment | 111 comment by:Dassault Aviatior

DassauKlAviation comment page #30
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Extract:

AMC 25.671(9)(e)(2)(iii)(B)

A flexible aircraft modedhould be used for load calculations.

Comment:

According Dassauhviation, the use of a flexible aircraft model for load calculations is
of the current state of the art. No interest is seen to precise it here. The normal w
calculating the loadsshall be used. Moreover rigid aircraft model leads generally
conservative loads.

Requested Change:

DassauKlAviation suggest to suppress this sentence or to modify it as follows:

G¢KS f2FR O2YLMziF GA2y YS{iK2R2f 23§ noaméldode
OFrasSa 2NJ I O2yaSNBIFGABS I LIINR2FOK AyaidsSl

response| Partially accepted.
A sentence has lem added to the effect that a flexible aircraft model should be used wi
the use of a flexiblaircraftmodel is significant to the loads beiagsessed.

Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/ParagraplAMC 25.671 Section 9e2iii

CommenY bt ! la/ HpodcTtm {SOGA2Yy MSHAAA | RRaA &l Ff¢
Ol t Odz Defiehdinyg éndhé aircraft, fulffexible loads models may not always be used, on all axes. Some
OEMs may use a flexible model on some axes (pitch and roll) where aeroelastic effects may be more
pronounced, but rigid models on other axes (yaw) where a@sigls are not significant. Requiring a flexible
loads model on all axes would increase the analysis burden on the OEM, likely with no increase in loads fidelity
or safety.

Suggested change t NR LI2&S NBY2@Ay3 (KS &Sy i Sy 6 Ssedafor lodds SE A
Ol £ Odzf F iA2Yy & DE

EASAesponsePartially accepted.

A sentence has le®m added to the effect that a flexible aircraft model should be used where the use of a
flexibleaircraftmodel is significant to the loads being assessed.

comment | 112 comment by:Dassault Aviatior

DassauHlAviation comment page #31

Extract:

AMC 25.671(11)(a)

a. CS 25.671(e) requires suitable annunciation to be provided to the flight crew when ¢
condition exists in which nedull flight control authority (whether or not it is pilot
O2YYlIYRSRO A& 0SAYy3 dzaSR® {dzAdGloAfAlGeE ;
Comment:

Annunciating that primary control means is approaching the limit of control authority is
profitable when it requires a specific crew action. Theestbases requiring no specific cre¢
action should be out of the scope of this requirement, particularly when approachin
limit of control authority is a normal response consecutive to a commanded crew actior
is consistent with the CRI-@® releagd in the scope of F7X and F5X and with the A
FCHWG report.

Requested Change:

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

*

o 3 Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Page72of 226

*
* ok

An agency of the European Union



European Aviation Safety Agency CRD to NP201402
3. Individual commentand responses

In accordance with the ARAC FCHWG results, Dagsaation suggest to revise th
paragraph so that it deals only with not pdobmmanded cases:

CS 25.671(e) requiresiitable annunciation to be provided to the flight crew when a fli
condition exists in which nedull flight control authority (not pilocommanded) is bein
dzZASR® {dzA Gl oAfAGEe 2F a4dzOK Iy yydzyOAl G

response| Not accepted.
Occurrences are knowwhere the pilot commanded at the limit of authority without beil
aware of this situation.

Comment from Textron Aviation (extracted from the letter attached to comme#289):

Page/ParagraplAMC 25.671 Section 11a

Comment NPA AMC 25.671 Section 11a adds K S G K S NJ 2 NO 3 2Yil yARIS Rd&é LOV/E1220D ¢ |
O2YYlIYyRSRdé bt! Iy 3dai-aiBoritg andehdatioN&/gndmichsBs wyied it Was pilot
O2YYlIYRSR® 2 2dz Ry Qi -filillsauthiorifyywizé a pildt is Cogimaddirthat &ithavidy, be
distracting?

Suggested chanye t NR LJ2 4 S NBLIX I OA y 30 XYBWKISYIRKSRE 240 fyieYil yARIS RAEIA
the FCHWG draft AC.

EASAeasponseNot accepted.

There is already guidance on avoiding nuisance warnings in thesannef the AMC.

comment | 113 comment by:Dassault Aviatior

DassauKlAviation comment page #32

Extract:

AMC 25.671(13)

OX0d {AYdzZ A2y VYSiK2RaA AK2dz R Ay Of dz
characteristics and of the pilot response, includitigne delays as specified in Secti
9.e.1.(iii).

Comment:

hyte | YAY2NI NBYFN] 2y 62NRAy3IP ¢KS
intent of this sentence is to remind that simulations methods should be representative ¢
expected A/C bleavior so as to ensure an acceptable level of confidence in the |
obtained.

Requested Change:

Dassaul @Al GA2Y &adzZaA3Sada G2 NBLX FOS al OOda

response| Partially accepted.
The principle of the comment is accepted, and is also applicable when using the
WNBfAFOf SQd ¢ KS § SthbeapprbpbaiedzNI 6 SQ Aa 02y

comment | 114 comment by:Dassault Aviatior

DassauHAviation comment page #32

Extract:

AMC25.671(13)(a)(2)

Simulation may be an acceptable alternative to flight demonstrations, especially when:
0 X0
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Comment:

According Dassauhtviation, simulation may also be an acceptable alternative to f
demonstrations for failure conditions whose probitiis shown as extremely remote.
Requested Change:

Among cases where simulation may be an acceptable alternative to flight demonstre
Dassaul @Al GA2Yy adza33asSada GKS O2yaARSNI (GAZ2
simulation is used to evadte failure conditions whose probability is shown as extren
NEY23GSpe

Not accepted.
The acceptability is based on considerations related to the severity of the failure case
the Functional Hazard Assessment (FHA) process), not gmidbability.

128 comment by:Garmin Internationa
AMC 25.671, Section 9.a A A

¢KS LIKNIaS aoAlKAY GKS &a02LS 2F /{ Hupd
0S0OldzasS G4KS GAGES 2F ! al Hp deprdve T{MDADAO2H)

wn

Partially @cepted.

It was correctly intende to refer to CS 25.629.

The list of failure combination®ginginconsistent with CS 25.629(d), has been deleted. ¢
the reference to the CS 25.629 aeroelastic stability requiremleaissbeen maintained.

129 comment by:Garmin Internationa

AMC 25.671, Section 9.a, items (2) and (3)

The assumption that these failure conditions should be assumed to exist is not con
GAOUK GKS LINBOSRAY3 LI NI ZtinbelLisquirénferntsi a safel
FylfeaAraklraasSaaySyd | O0O2NRAy3a G2 GKS O
These criteria assume dual detectable failure combinations that are extremely imprc
(less than 1B) have to be assumed to exist. For examjilam (2) assumes any single eng
failure (probable failure of the order 2B in combination with any single mechanical faill
(probability in the order of 1® to 107) has to be assumed to exist even though suc
combination would typically be coitered Extremely Improbable. The inclusion of this A
material is in conflict with proposed CS 25.672 (c) (2) (i) shown on page 13.

Using AMC 25.671 section 9.a item (1) as an example, the dual detectable failures of «
seem to be any single probaliglure in combination with any other single probable failu
This would include combinations such as dual generator failure, dual hydraulic failur
dual engine failure. Loss of all thrust is addressed by proposed CS 25.671 (d). In ad
wouldinclude any single latent failure in combination with any single probable failure. 1
addressed by CS 25.1309 (b) (5) specific risk criteria and the related AMC 25.1309 ¢
It is recommended that proposed AMC 25.671, section 9.a, items (2Bxheé deleted.

Not accepted.
The guidance in items 2 and 3 is additional to the probability assessment and is r
qualitative view of the aircraft architecture.

130 comment by:Garmin Internationa

AMC 25.671, Section 9.c
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Thisparagraph provides guidance for CS 25.671 (c) (3) (i)/(ii) jam close to the ground
the time necessary for the transfer of control might not be sufficient. Why is there no si
guidance for a disconnect that prevents the piletcommand from inpuing a command’
Would this not also warrant a transfer of control close to the ground?

If an analysis that this failure is Extremely Improbable is acceptable, this may require ti
CS 25.1309 rule retain the exception provided to CFR 25.671 (c) (f)addesssing singl
failures.

It is recommended that this AMC discuss control input disconnects and whether prob
is an acceptable method of addressing these types of failure. This may include add
single failures and result in retaining therent CS 25.671 (c) (1) exception to CS 25.130
(2) (ii) (reference section 3.1, CS 25.1309, page 14).

Partially accepted.

9 Disconnections (e.g. mechanical or electrical disconnections) are already add
through the application of CS 25.671(cbp CS 25.1309(b).

1 A probabilistic approach is not acceptable for single disconnections (i.e.
failures) leading tocatastrophic repercussions (per CS 25.1309(b)) or prevet
CSFL (per CS 25.671(c)(1)).

See NPA 20142 section9 Bvaluation of control system failuresCS 25.671(€)

ES 25.671(c)(1) requires the evaluation of any single failure, excluding the ty
jams addressed in subparagraph CS 25.671(c)(3). CS 25.671(c)(1) requires t
single failure be considered, suggesting that an alternative means of controllir
aeroplane or an alternative load path be provided in the case of a single failul
singk failures must be considered, even if they can be shown to be extre
improbableQ

I Jammings require specific guidance since they can be related to external ¢
(FOD, icinggetc.).

1 However, it is true, as suggested in this comment, that the consiidestfor the
assessment otontinued safe flight andlanding (see NP2014-02 section9.e) apply
to the whole CS 25.671(c), i.e. both failure and jamming cases, including the
times definition (for recognition, reactigre.g. transfer of control and possib
operation of a disconnect system).

131 comment by:Garmin Internationa

AMC 25.671, Section 9.c (1)

¢CKAA& LI NI} INILK adrisSa GKFG dzaS 2F al i
failure in the failure sequence leading to a jam close to the ground should not be us
calculating the probability of jam. At higher altitudes, it is assumed there is sufficient tii
transfer control and therefore the classification close to the grounddsersevere.

It is not stated why a reduced exposure time cannot be used if the system is known
working prior to the failure and that a jam that occurs during an earlier flight pha
mitigated to a lower classification. The sentence is not consisigith the normal
application of exposure times. It is recommended that this sentence is deleted.

Not accepted.
Jamming is not addressed via the normal systemtgadesessment process. EASA propt
specific dedicated criteria.
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169 comment by AIRBUS

PARAGRAPH / SECTION YOUR COMMENT IS RELATED TO:

AMC25.671 89 a (1),(2),(3).

PROPOSED TEXT / COMMENT:

Delete the mentioned failure combinations in AMC25.67189

RATIONALE / REASON / JUSTIFICATION:

If these failure combinations are twe considered within the scope of CS25.629, they sh
be mentioned in CS25.629 directly. An AMC to 25.671 should not specify ado
requirements that are to be addressed under CS25.629. Airbus well note that the 3 ex:
mentioned in AMC25.67189 diate from the proposed update to CS25.629(d)10. See
Airbus comment on CS25.629(d)10.

Accepted.
The list of failure combinations has been deleted.

172 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:

AMC25.67189%¢(2)

2. PROPOSED TEXT / COMMENT:

Airbus do not agree to use CS25.302 methodology consistently for all failures cons
under CS25.671c to demonstrate continued safe flight and landing. Discuss the approe
in Group of appropriate Indust and Regulatory representatives from the Struct
community .

3. RATIONALE / REASON / JUSTIFICATION:

Airbus has experience on a recent certification program, where EASA proposed

CS25.302 as an acceptable MoC for a dedicated system failure iscepaered undel
CS25.671c, impacting structure loads. Traditionally, Airbus has addressed this de
failure case with a MoC different as CS25.302. Argument has always been that Mo
traditional system does not need to use the principles of CE23.App K that are intende
for complicated electronic systems that actively impact the structure loads. The wa
safety factors in fig 1 and 2 are defined is such that the joint probability of structural fa
due to application of loads during ¢gm malfunctions is not greater than that found
FSNRLX ySa SldALILISR 6AGK aSFNIASN G§SOK)
Structure representatives both from Industry and Authorities need to be consulted
review any proposed changes to address CS25.671cefatlomditions in the context ¢
continued safe flight and landing by using Appendix K in the correct context.

The proposal also leads to a -dilsarmonisation with the use of FAR25 Appendix K,

therefore need to be well evaluated and coordinated with tleéevant appropriate Industn
and Regulatory representatives from the Structure community before accepting such
harmonisation.

Therefore, Airbus proposes to involve the L&DHWG to consider any update in 1
Appendix K as MoC for CS25.671c.

Partially accepted.
The commented sentence has been revistak possibilityhas been addedo agree with
EAS/An another means of compliance.

174 comment by AIRBUS
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comment

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:

AMC 25.671 84

PROPOSED TEXT / COMMENT:

Airbus propose to modify this paragraph as follows:

4. APPLICABILITY OF CS 25.671.

CS 25.671 applies to all flight control system installations (including primary, secondar
lift, drag, feel, and stability augmentation systems) regardless of implementation tech
(manual, powered, fpy-wire, or other means)

woz2y il

RATIONALE / REASON / JUSTIFICATION:

Until today and according to FCHWG ARAC report, control system is only used for |
secondary, trim, lift, drag, feel, and stability augmentation systems.

Definition of 'control systems' is not provided and must be defined in AMC 25.671 pare
5 ¢ Definitions

LY FRRAGAZ2Y I RSLISYRAY3I 2y (GKS RSTFAYAGA
Systems Design.

Partially @cepted.
The statement has been reworded as recommended by comm#&ra.

175 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:

AMC 25.671 87 b page 22

PROPOSED TEXT / COMMENT:

Airbus propose to modify this paragraph as follow:

b. Abnormal attitude.

Compliance should be shown by evaluation of the closed loop flight control systésr
evaluation is intended to ensure that there are no features or unique character
OAYOf dzZRAY 3 ydzYSNAOIt aAy3dzZ FNARGASaAL oK.
attitude. It is not the intent of this rule or Guidance Material taili the use of envelops
protection features or other systems that augment the control characteristics of the airc

RATIONALE / REASON / JUSTIFICATION

The intent of following sentences is not understood by Airbus and needs fu
Of I NA T Ogehldbp #gyiticamtrotisystems should also be evaluated. This papagis
intended to cover cases outside the protected envelope (for aircraft with flight ci
envelope protections.

Noted.
The paragraph is applicable to normal, degraded and direxde control. All modes shou
be considered.

176 comment by AIRBUS
PARAGRAPH / SECTION THE COMMENT IS RELATED TO:
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AMC 25.671 89 b 1 iii page 25

PROPOSED TEXT / COMMENT:

Airbus propose to replace this paragraph

(i) Flare/landing: The maximum lateral control position is the peak lateral cquasation to
maintain wingdevel in response to a steady crosswind of 15 knots, in manual or aut
mode.

By

(iii) Flare/landing: The lateral control position required to maintain wilegel with the
sideslip generated to decrab 15 kts steady crosswihdpproach speed and in manual a
autopilot modes."

RATIONALE / REASON / JUSTIFICATION:

From Handling Qualities point of view, Airbus consider that the peak position is nc
appropriate parameter but the sideslip value to decrab in steady croskwiinbus proposa
is to use the wording as agreed on A350 CRI

Noted.
Like with any AMC, applicants may use another proposal which is shown to be equjv
safe

177 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RECATED

AMC 25.671 89 b 3 iii page 26

PROPOSED TEXT / COMMENT:

Airbus propose to replace this paragraph

(iif) Flare/landing: the maximum directional control position is peak directional co
position commanded by the pilot, autopilot and/or stability augmation system ir
response to a steady crosswind of 15 knots

By

(i) Flare/landing: The directional control position required to maintain wiegsl with the
sideslip generated to decrab 15 kts steady crosswind at approach speed and in man
autopiot modes."

RATIONALE / REASON / JUSTIFICATION:
From Handling Qualities point of view, Airbus consider that the peak position is nc
appropriate parameter but the sideslip value to decrab in steady crosswind. Airbus pr¢
is to use the wording asgreed on A350 CRI

Noted.
Like with any AMC, applicants may use another proposal which is shown to be equiv
safe.

178 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:
AMC 25.671 89.3iic
PROPOSED TEXCOMMENT:
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RATIONALE / REASOBUSTIFICATION
Airbus do not see any additional value from conditions described in a and b of this pare

Not accepted.

Comment not understood. The sentence starts Witte greater 00

If one of the other two criteria is greater, then thisird criterion would not be needed.
EASA maintains the wording as it is.

179 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:

AMC 25.671 89.c page 27

PROPOSED TEXT / COMMENT:

Airbus propose to modify this paragraph as follow:

For these exceptional cases the jam should be shown to be extremely improbable
should be done either by

(1) A quantitative analysis using relevant reliability data frorervice experienceFhe-use

of arisk-timeforthis—analysis-isnot-acceptdthe jam itself should be demonstrated

extremely improbable, or

RATIONALE / REASON / JUSTIFICATION

During discussion for A350 TC, the FAA accepted the use of a risk time for the quar
approach. The use of the risk is not accepted by EASA suhot clearly explained in th
AMC. Justification must be given.

In addition, for (1) and (2), it is understood that on one side either quantitative or qualit
approach may be used, on the other side it is said that only qualitative approach die
used where no irservice experience. Does it mean that qualitative approach cannot be
in case of irservice experience ?

Noted.
A qualitative approach may still be used.

180 comment by AIRBUS

PARAGRAPH / SECTION THE COMMERELATED TO:

AMC 25.671 § 10 b 3 page-30

PROPOSED TEXT / COMMENT:

Airbus propose to delete the paragraph AMC 25.671 paragraph 10 b (3) ii
RATIONALE / REASON / JUSTIFICATION

Roll capability +/30° in less than 11 sec is derived from AMC 25.147(d) related to I
control with OEI.

Airbus consider this maneuvre excessive in TEFO as no asymmetry needs to be count

Not accepted.
The proposal in the AMC is leison the definition of CSFL from the ARAC WG.

182 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:
AMC 25.671 8 9 e iv B page 29
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PROPOSED TEXT / COMMENT:
Airbus propose to modify this paragraph as follow:

(iv) Manoeuvre Capability for Continued Safe Flight and Landifg>~  dza A y 3 { K
recommended procedures, the following manoeuvres can be performed following
failure, it will generally be considered that continued safe flight and landing hasdyemvn.
(A) A steady 30° banked turn to the left or right;

RATIONALE / REASON / JUSTIFICATION

Roll capability +/30° in less than 11 sec is derived from AMC 25.147(d) related to I
control with OEI.

Airbus consider this maneuvre excessive in TEFO as no asymmetry needs to be count

Not accepted.
The proposal in the AMC is leson the definition of CSFL from the ARAC WG.

191 comment by Embraer Industria Brasileira de Aeronautie®.A.

AMC 25.67% (8)(a):

The proposed AMC states that the intent is to make incorrect assembly of system ele
& A Y LJ2 aSintedtfis Siffictlt to define all the assembly errors that should be considel
2NRSN) 42 RSGSNXYAYS (GKIFG a2YSGKAy3I Aa 6
dza S¥dzZ &adl yRINR ¢2dZ R 6S aC2NJ O2y i Niefthe
OKIFyOS 2F AyO2NNBOG |aaSvyofte 2F aeadsSy
NPA unchanged.

Not accepted.
The design intent should be to makeimpossible toincorrecly assemb# the elements of
the system.

192 comment by:Embraer Indastria Brasileira de Aeronautie&.A.

AMC 25.67% (9)(a):

¢KS !ta/ OFffa F2N) O2yaARSNIGAZ2Y F2NJ a4l
HpdPcHPDPE {K2dzdZ R GKAA NBFSNBYOS 6S G2 Hj
Also, subparagraph (3) calls fie consideration of any single failure in combination w
any power system failure. As we commented about CS 25.629(d)(10) and its requirem
consideration of specific failure combinations regardless of probability, Em
recommends that the ASA®/recommendation for consideration of only combinations
shown to be extremely improbable is sufficient, and subparagraph (3) should be remov

First part of the commentiNot accepted The list of failure combinationsheinginconsistent
with CS 25.629(d), has been deleted
Second part of the commenPlease refer tahe response to commentl129.

193 comment by Embraer IndUstria Brasileira de Aeronautie&.A.

AMC 25.67% (9)(e)(2)(iii):
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Embraer suggests that the mention of the need for flexible model in loads determinati
NEZAaSR G2 alre a! FESEAGES I A ND Niheh Btructugal
deflection would significantly change loads distributivd ¢ K A Ge in @& alzfarite witl
CS 25.301(c).

response| Partially accepted.
A sentence has lem added to the effect that a flexible aircraft model should be used wil
the use of a flexiblaircraftmodel is significant to the loads being assessed.

comment | 217 comment by:Boeing

Page: 19 and 20

ParagraphAMC 25.671- Control Systems General
5. Definitions

5.k.(1) Jam

The proposed text states

a 1 WamuAifailure or event such that a control surface, pilot control, or component is |
in one position.

() If the control surface or pilot control is fixed in position due to physical interference
addressed under CS 25.671(c)(3). Causes may inohudmled bearings, interference with
foreign or loose object, control system icing, seizure of an actuator, or disconnec
results in a jam by creating interference. Jams of this type must be assumed to occ
should be evaluated at positions up &nd including the normally encountered positic
RSTAYSR Ay {SOGA2Y b6 dé

REQUESTED CHANGE

a 1 ®Jarm A failure or event such that a control surfagelet-centrol—er-compenentor

control systemis fixed in one position.

(i) If the control surface opilot control is fixed in position due to physical interference,

addressed under CS 25.671(c)(3). Causes may include corroded bearings, interferenc
foreign or loose object, control system icing, seizure of an actuator, or disconnec

reaults in a jam by creating interferencéams—oef-this-type-must-be-assumed-to-oceur

sheu@-be-evah&ated—aLpesmgn%we-and—memdmgmmmally encountered positions al
RSTAYSR Ay {SOlA2Yy (oo b

JUSTIFICATION

The entire system and surface needs to be addressed.

The (struckhrough) statement in k.(1)(i) is not a definition of a jam, but appears tc
stated as a rule. As such, this would be beyond the scope of advisory material.

response| Partially accepted.
The first suggestion is against the wording coming from the ARGCand is more specific
hence not accepted.
The second suggestion is accepted.

comment | 218 comment by Boeing

Page: 22

ParagraphAMC 25.671- Control Systems General
9. Evaluatiorof Control System Failures
(introductory section)
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The proposed text states

G¢KS FdzZARIFyOS LINPOJARSR Ay GUKAA | ROA&Z2N.
requirement errors, design errors, software errors, or implementation errors. Thest
typically managed through development processes or system architecture, ant
adequately addressed by SAE ARPA744A/JEUROCEREDOMT Y 00 | YR ! a/

REQUESTED CHANGE

G¢KS FdZARIF YOS LINPDBARSR Ay KA dntehdBRdAd adldress
requirement errors, design errors, software errors, or implementation errors. Thest
typically managed through development processes or system architecture, ant
adequately addressed by SAE ARP4744A/EUROCAIAEDGL78(YEUROCE EBEL12, DO
254/EUROCABOY | yR ! a/ Hp®PMondodé

JUSTIFICATIOMNne reference to D@78 should include the EUROCAE equivalent docur
and a reference to the hardware guidance should be included as well.

Noted.

Both DQ178 and EE12 areindeed valid and wereeferencedin Chapter 3 of the AMC
proposal This reference has been replaced by AMEL2D which is the current applicab
AMC referring to these standards.

The proposalo refer to DO254/ED80 is not deemedo be necessary in thiAMC and
therefore it isnot accepted.

219 comment by:Boeing

Page: 223

ParagraphAMC 25.671- Control Systems General
9. Evaluation of Control System Failures
(introductory section)

The proposed text states

OCS 25.671(c)(3) requirdse evaluation of any failure or event that results in a jam of a fl
control surface or control system pilot control. This subparagraph is intended to ac
FILAfdzZNBE Y2RSa GKFIG ¢62dzZ R NBadzZ i Ay (K&
the position commanded at the time of the failure due to some physical interference
position at the time of the jam should be at any normally encountered control pos
encountered during takeff, climb, cruise, normal turns, descent, and lamgdiln some
architectures, component jams within the system may result in failure modes other tt
fixed surface or control system pilot control; those types of jams (such as a jammed
I NE O2yAARSNBR dzy RSNJ &dzo LI N} INI LIK& / { 1
REQUESTED CHANGE

G/ { Hp®dcTMOOVO00 NBIldzANBAa GKS S@F f dzk GA:
control surface or control systemiet—centrel This subparagraph is intended to addr
failure modes that would result in the surface @ntrol system-JA—£—2-4-Q BeingXixed at
the position commanded at the time of the failure due to some physical interference
position at the time of the jam should be at any normally encountered control pos
encountered during takeff, climb, cruise, normal turns, descerdnd landing. In som
architectures, component jams within the system may result in failure modes other tt
fixed surface or control systemilet-contrael, those types of jams (such as a jammed va
are considered under subparagraphs CS 25.671(cf(Ra o Q0 6 H U ® ¢
JUSTIFICATIOMhe entire system and surface needs to be addressed.
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Not accepted.
The principle of the comment is agreed, but we prefer to stick to the-kvedivn ARAC
wording.

220 comment by:Boeing

Page: 23

ParagraphAMC 25.671- Control Systems General
9. Evaluation of Control System Failures
(introductory section)

The proposed text states

LY GKS LI &adzr RSGSNXYAyAy3a || O2yaraidsSyd
flight control positions has beenifficult. A review of irservice fleet experience, to dat
showed that the overall failure rate for a flight control surface jam is approximatefy to
107LISNJ FE AIKG K2 dzNIDe

REQUESTED CHANGE

LY GKS LI &adzX RSGSNXNAYAY Jitioh of AuBmAlly FericduSefel
flight control positions has been difficult. A review ofservice fleet experience, to dat
showed that the overall failure rate for a flight contmbrfacesystemjam is approximatel
10-67 to 10-#8 per flight hour.An airplane may be able to document and utilize a differe
jam rate based on service history or system architecture similarity to an airplane v
AaSNWAOS KAAU2Z2NEDE

JUSTIFICATIOWe believe that the intent of this section is to describe the history of sy
jams and not just surface jams. Boeing service history for jams is at least an or
YI3IYyAGdzRS 6SGGSNI GKIyYy 9! {1 Qa SadAYlI{iSac«

Not accepted.

These@robabilityvalues are not quoted to provide the basis of a quantitative approach.
Note thata system jam could have a different consequence and probability to a surface
Note that these estimates are coming from the ARG

221 comment by:Boeing

Page:23

ParagraphAMC 25.671- Control Systems General
9. Evaluation of Control System Failures
(introductory section)

The proposed text states

a XConsidering this kservice data, a reasonable definition of normally encounte
positions representshe range of flight control surface deflections (from neutral to |
largest deflection) expected to occur in 1 000 random operational flights, wit
O2y&aARSNAY3I 20KSNJ FFHAfdzNBaz F2N Sk OK 2°
REQUESTED CHANGE

aX /2y aiRSHviged datd, Kak easoralle definition @haximum normally
encountered positions represents thexrge average of maximum flight control surface

deflections@rom-neutral-to-the largest deflectiordxpected-to-oceur-iiseen per flightfrom

at least 1000 random operational flights, without considering other failures, for each of
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Tt AIKG aS3aySyida ARSYGAFASR Ay GKS NYzZ S«
JUSTIFICATION KS LINR2LIR2aSR adlyRIFEINR Ay GKS bt
LRaAbtAz2yé (2 0SS alyeée SyO2dzyiSNBR LRaai
maximum from 1000 flights is greater than a 3 sigma value and, thus, substantially &
the philosophy of <1® being extremely improbable. Even the average of the maxir
values will be extremely conservative compared to the exposure time at that deflection.
Using a method that is overly conservative will yield minimal improvement in safety,
preventing manufacturers from utilizing control system designs that may have other fez
with their own safety benefits.

Not accepted.

This wording was agreed within the ARMG No adverse experience has begainedsince
this was agreed.

Some maximum values are rare, hence 100 flights is not consiteesufficient.

222 comment by:Boeing

Page: 23

ParagraphAMC 25.671

9. Evaluation of Control System Failures,
a. Compliance with CS 25.671(c)(2)

The proposed text states

oa. X The following failure combinations should be assumed to occur and The foll¢
failure combinations should be assumed to occur and should be addressed, within the
of CS 25.629:

(1) Any dual power system failure (e.g. hydraulic, electrical)

(2) Any single failure in combination with any probable failure.

(3) Any single failure in combination with any power system failure.

¢CKS FSNRStFaGAO adlroAatAde oFtdzidSNDL NBI
REQUESTED CHAND#é#ete thisentire text.

JUSTIFICATION

Guidance for CS 25.629 should be contained in AMC 25.629. In addition, the guidanc
25.629 needs to be consistent with the guidance for CS 25.671(c)(2) and CS 25.1309(l
The proposed requirements stated in this paragraph are inconsistent with what is rec
by CS 25.629.

1 Item (1) covers dual electrical and hydraulic system failure.

1 Items (2) and (3) expand the scope of failures beyond what is required in CS 2¢
1 Item (2) expands the probable failure beyond electrical/hydraulic system.
1 Item (3) expands the electrical/hydraulic system failure beyond probable.

Failures should be limited to what is explicitly listed in CS 25.629 and AMC 25.629. 7
no need for ths explicit listing in AMC 25.671; the text therefore should be deleted.

Accepted.
The listof failure combinationias been deleted.
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223 comment by:Boeing

Page:24

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

b. Determination of Control System Jam Positip@s 25.671(c)(3).

The proposed text states

(5" paragraph)

G Xa reasonable crosswind level for determination of jammed lateral or directional |
control positions duringtak@ FF A a wmp (y20adé
REQUESTEIHANGE

G Xa reasonabl
elumg—takeeﬁ—ls—lé—knets and conS|stentcrOSSW|nd IeveI commensurate W|th the
probability of the jam condition should be utilized. The material in AC-25Appendix 7,
aK2dzf R 6S dzaSR AY RSFTAYAYy3d ONR&AABAYR f ¢

JUSTIFICATION KS dzaS 2F amp (y204d4¢ ONRa&AGAYF
justification.

Noted.

Thereisa humber of sources of crosswind statistical values which couigéed, and each ¢
them provides a differenicceptablevalue EASAasselected a reasonablalueto be used,
based upon these various sources.

224 comment by:Boeing

Page:24

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

b. Determination of Control System Jam Positp@$ 25.671(c)(3).

The proposed text states

(6" paragraph)

al AAYAE NI NBFaz2yAy3a |LILIXASa F2N) GKS |
reasonable crosswind level for determination @mmed lateral or directional contrc
LR2aAlGA2ya RdAdZNAY3I | LIINBFOK yR fFyRAY3 |
REQUESTED CHANGE
a! AAYAE L NI NBI azy)\ya I LJLJf AS{éeaeFE—ﬂaNdn&!eI&p@qatla
reasonable crosswind leve : atera j -
pesmens—druﬂngﬂappﬁeaeh—and—%ndmg—ls—lé—knotmmensurate Wlth the probabllltv of
the jam condition should be utilized. The material in AC-25Appendix 7, should be use
in defining crosswind levels.

JUSTIFICATION KS dzaS 2F amp (y20ad¢ ONRa&AGAYFR
justification.

Noted.

Thereisa hnumber of sources of crosswind statistical values which could be used, and ¢
them provides a differenacceptablevalue. EASAasselected a reasonablalueto be used,
based upon these various sources.
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comment | 225 comment by:Boeing

Page: 24

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

b. Determination of Control System Jam Positp@&25.671(c)(3).
[and related text in 9.b.(1)(i) and 9.b.(3)(i)]

The proposed text states

(5" paragraph)

a! t GK2dAK ™M Ay wifsiisiexpdds tlindude ofokstvindd of R5Sknots
IANBIFGSNE X / 2yaARSNAyYy3 Tddined with Bh& short@Bogsir
time between Y and Vo a reasonable crosswind level for determination of jammed lat
or directional flight control positions duringtal®@¥ ¥ A& wmp (y2i0a®é

REQUESTED CHANGE

G! fGK2dAK m Ay woffsisnexpgcteld thIndiutie2cypssivindsi of 25nots
ANBIFGSNE X /2yaARSNAYy3I GKS FfAIKG Oz2yli
time between Y and \or a reasonable crosswind level for determination of jammed lat
or directional flight catrol positions during takeffs is 15 knot$or a ~106 failure rate and
10 knots for a <1& failure rated &

JUSTIFICATIOMdjust the means of compliance to better reflect the philosophy
GSEGNBYSte AYLNRolofSé |yR R2 y20 LISy
denominator.

response| Noted.
Thereisa number of sources of crosswind statistical values whichddoellused, and each ¢

them provides a different acceptable value. EAS8selected a reasonablealueto be used,
based upon these various sources.

Comment from Textron Aviation (extracted from the letter attached to comme#89):
Page/ParagraplAMC 25.671

Commen¥ 2 KAfS LINIG 2F GKS bt! adFdS (kD) tailué kates omlx mn n
need to be for two failures leading to HAZ/CAT, the example presented in the NPA has numerous failures ir
the fault tree, not just two.

Suggsted changePlease clarify.

EASAeasponseNoted.

The example provides a fault tree with failure combinations of orders 2 and 3. The purpose of presenting this
failure combination of order 3 is to illustrate that CS 25.1309(b)(5) does not apply to failmtgnations of an
order greater than 2.
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Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/ParagraplAMC 25.671
Commeny { Ay OS

KS dawm Ay wmnnné O NA-uiinGendodd, theréforefi®amld beA G C
dza SFdz (2 LINPOARSR SEIYLX S48 2y K26 GKS ySs am Ay
LINB@SyYy G dzyAyidSy R AYGSNILINBGFOGA2yak!l LILX AOFGA2ya 2
Suggestedchanye t NR L2 4SS SEIF YLIX Sa 0SS LINBOARIRISNAK?2 & K@ 66
and applied.

EASAesponseNot accepted.

There is already a considerable amount of guidance in the AMC. Further examples could be disithssed
industry or standardisation working groups (e.g. SAE).

comment | 226 commentby: Boeing

Page: 24

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

b. Determination of Control System Jam Posit@$ 25.671(c)(3).
(1) Jammed Lateral Control Positions.

The proposed text states
a 0 A-flghbt: Theylateral control positioto sustain a 12 degree/second steady roll rate fr
1.23Vsr1 to M/MmoOr VeX & F LILINBLINR F §SX odzi y2aG 3N

REQUESTED CHANGE

a Lflight: The lateral control po&UouHa—sestam—a—LZ—deg#eeLseeend—steady—Feu—Fate—m
1 23\ t0- VMmoo Veeas—a 5
lateral control authority correspondlnq to smqle channel autopllet

a )

JUSTIFICATIORIngle channel autopilots are designed to handle the normal operatio
the airplane. A 12 degree/second roll rate is very high for a large transport aircraft ar
result would be the 50% control input. As stated before, if a very conservative assdss
dzZASR F2NJ ay2NXIFfé¢ GKS 3ILAYy F2N al FSae
may have other safety benefits.

response| Not accepted.
The authority of the autopilot will depend on the type of aeroplane.
The proposed text was agreed in the ARKG It has also been used in EASA CRIs, wil
subsequent adverse experience.

comment | 227 comment by Boeing

Page:25

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

b. Determination oControl System Jam Positian€S 25.671(c)(3).
(2) Jammed Longitudinal Control Positions
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comment

The proposed text states

& 6 A voff:¢Thrée $ongitudinal flight control positions should be considered:

(A) Any flight control position from that which tHight controls naturally assume withot
pilot input at the start of the takeff roll to that which occurs atMdza A y 3 G KS Y
recommended procedures.

(B) Note: It may not be necessary to consider this case if it can be demonstrated th
pilot is aware of the jam before reaching ¥ F2 NJ SEl YLIX ST i KN
recommended AFM procedure).

(C) The longitudinal flight control positon at & &8 SR 2y GKS Y ydzF |
procedures including consideration for any runwayndition for which the aircraft i
approved to operate.

050 !'aAy3a GKS YIydzZlI OGd2NBNRaE NBO2YYSYyR
position to achieve a steady aircraft pitch rate of the lesser of 5 deg/sec or the pitcl
necessary to adbve the speed used for ahginesoperating initial climb procedure
Wb- -0 G op Fiodé

REQUESTED CHANGE

& 6 A voff:¢Thrée $ongitudinal flight control positions should be considered:

Note: It may not be necessary to consider this case if it cardbenonstrated that the pilot
is aware of the jam before reachingiV

(A) Any flight control position from that which the flight controls naturally assume wit
pilot input at the start of the takeff roll to that which occurs at:Mising the manufacture?
recommended procedures.

(€B) The longitudinal & 3 Ki 02 Yy i NP f LR2aAridArzy |
recommended procedures including consideration for any runway condition for whic|
aircraft is approved to operate.

G !aAy3 GKS YIydzZFl Ol dzZNENRA NBO2 Y ynRdb
position to achieve a steady aircraft pitch rate of the lesser of 5 deg/sec or the pitcl
necessary to achieve the speed used forealljinesoperating initial climb procedure
(V2+XX) at 35 f."

JUSTIFICATIOMhe note appears to be equalypplicable to (A) and (C). The example is
necessary and does not add any value.

Partially accepted.

EASA agreethat the note refers to subparagraphs A to C, and it has been move
suggestedEASAlisagresto remove the examplethe means to make the pilot aware mu
be provided.

228 comment by:Boeing

Page: 25826

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

b. Determination of Control System Jam Positp8$S 25.671(c)(3).

[9.b.(2)(i1)(2)9.b.(3)(ii)(A), 9.b.(7)(i)]
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response

comment

The proposed text stateS he proposed text contains various references to gust velociti
15 fps to 20,000 ft., for example:

9.b.(2)(ii)(2): dThe peak longitudinal flight control position commanded by the autoj
and/or stability augmentation system in response to atmospheric discrete vertical
RSTAYSR o0& wmp FLA FTNRY aSk tS@St G2 wn

9.b.(3)(ii)(A): 6The peak directional flight control position commanded by the autoj
and/or stability augmentation system inesponse to atmospheric discrete lateral gi
RSTAYSR o0& mMp FLA FTNRY asSt tS@St (G2 Hwni
9.b.(7)(i): éGust Load Alleviation Systems: At any airspeed between 1.23VSR1(1.:
VMO/MMO or Vfe, as appropriate, the flight control surfaces are assumgdntoin the
maximum position commanded by the gust load alleviation system in response to a di
atmospheric gust with the following reference velocities:

(A) 15 fps (EAS) from sea level to 20 000 ft (vertical gust);

(B) 15 fps (EAS) fromsealeie wn nnn FaGd ofF GSNF f 3Idza
REQUESTED CHANG& those certifications lacking the requisiteflight data, applying
the maneuvetbased criteria can be accepted; however, care must be exercised to us
appropriate levels of atmospheric turbulence darwind values to properly reflect th
objective of achieving a 18Eoutcome.

JUSTIFICATIONhe universal 15 fps discrete turbulence level prescribed in the NI
unnecessarily conservative, since it corresponds to probabilities of occurrence betwee
4 and 10E5 from Sea Level to 20,000 ft.

For example: For a control jam probability assdsas 10E//hr, an atmospheric discret
gust probability of 10 is assigned (ranges from 9 fps at Sea Level to 4 fps at 20,00C
the jam probabilities were on the order of 1@#hr, then the turbulence level correspondir
to 10E3 (ranging from 13ps at Sea Level to 6 fps at 20,000 ft.) is appropriate.

Not accepted.

EASA proposed reasonable values which originate from the RAC

It is not possible to provide a text that fits all possible system architectures.

An applicant may proposeifferent values for their particular aeroplane project if tl
proposal providegor an equivalent level of safety.

229 comment by:Boeing

Page: 27

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

c. Considerations for janusst before landing; CS 25.671(c)(3)(i)/(ii)

The proposed text states

a 6 mgiiantitative analysis using relevant reliability data frorsé@rvice experience. The u
of a risk time for this analysis is not acceptdthe jam itself should be demonsteat as
SEGNBYSte& AYLINROIFIOESST 2N ddé

REOUESTED CHANGE
GO ; 2N i s einvice—experiepcelhe-use o

a—nslemqqe—ter—ths—aﬁwsfsls—ls—net—aeeeptahe jam |tself should be demonstrated
extremelyA YLIN2 O 6t ST 2NJ dddé

JUSTIFICATIONhe lack of consideration for using exposure time for jams very close 1
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ground is in contradiction to the allowance for a quantitative analysis as that analy
dependent upon exposure time of the failure. Itilspossible build a quantitative analy:
solely on imservice history as the required numbers of flying hours have not |
accumulated.

Not accepted.
There ign-service history for any neaeroplane typebut S3.is still performed.
The AMQGllows a qualitatie assessment in cases wheresarvicehistoryis not available.

230 comment by:Boeing

Page: 27

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

e.Assessment of Continued Safe Flight and Largi@&25.671(c).
9.e.(1)(i) second paragraph

The proposed text states

! RRAGAZ2YIf YSIya 2F O2yidNRtX &dzOK | &
shown that the systems are available and effective. Credit should not be given for
differential enginell K NHza G (2 YI y2SdzONB GKS I ANONJI ¥

REQUESTED CHANGE

! RRAGAZ2YIf YSIya 2F O2yidiNRtX &dzOK | &
shown that the systems are available and effective. Credit should not be given for
differential engine thrust to maneuver the aircrafbless it is shown as part of pilot training
X €

JUSTIFICATIOEXcluding the ability to use engine thrust for meavering is shossighted. It
is possible that training in the future could use this as mitigation.

Not accepted.

The proposed text originates from the ARAMS and there has been no subseque
negative feedback.

Pilot training should beonsidered as an additional measure, but not as an element to ju
the design.

231 comment by:Boeing

Page:28

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

e.Assessment of Continued Safe Flight and Largpi®25.671(c).

9.e.(1)(ii)(D)

The proposed text states

a 6 Tvahsient Respons&here should be no unsafe conditions during the transient cond
following a flight control system failure. The evaluation of failures, or manoeuvres lead
jamming, igntended to be initiated at 1 g wingsvel flight. For this purpose, continued s
flight and landing (within the transition phase) is generally defined as not exceeding at
of the following:
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X
650 /FGFadNRLIKAO Cft dzil 1 SNJ 2NJ GAONI GiA2YyE

REQUESTED CHANGE
a X
(D) Catastrophic Flutter—excessive-vibratign

JUSTIFICATIONNhis suggested change should be made for improved clarity. Vibrati
covered by current design practices.

Partially accepted.

Vibration is to be considered separately.

Anew subparagraph is therefore created to read:
@ X0

(D) catastrophic flutter

(E)vibration and buffeting conditions

(P bank angled X0

232 comment by:Boeing

Page:29

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

e.Assessment of Continued Safe Flight and Larg@ig 25.671(c).

9.e.(1)(iv)(E)

The proposed text states

& 0 AM&woeuvre Capability for Continued Safe Flight and Landifig using the
YIydzZFl OGdZNBENDa NBO2YYSYRSR LINE O SR gexiirber
following the failure, it will generally be considered that continued safe flight and landin
been shown.

X

(E) The aircraft remains on the paved runway surface during the landing roll, until reac
O2YLX SGS adz2Liné

REQUESTED CHANGE
a X

complete—stop. Assuming that a suitable runway is available, it should be possible
control the aeroplane until it comes to a complete stop on the runway.

JUSTIFICATIOMne flight controls that are the subject of CS 25.671 are only one contri
G2 G0KS FANLI FySQa OFLIoAtAGE (2 NBYIAY

(thrust reversers, brakes, nose wheel steering) have significamntributions. While
desirable, recent aircraft would probably not be able to remain on the paved surface |
flight control failures not shown to be extremely improbable. We suggest the criterio
similar to (proposed) AMC 25.671, paragraph 10.b.(5).

Not accepted.
The commented topic is ndihked toCS 25.671(d).
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This refers to the destination (or diversion) runwaythe aeroplanemust remain on thai
runway under the conditions defined.

233 comment by:Boeing

Page:29

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

e.Assessment of Continued Safe Flight and Larg@ig 25.671(c).
9.e.(1)(iv)

The proposed text states

& 6 AMAoeuvre Capability for Continued Safe Flight and Landlfg.using the
YIydzZFl OGdzZNBNDRa NBO2YYSYRSR LINRPOSRAz2NB&X
following the failure, it will generally be considered that continued safe flight and landin
been shown.

(A) A steady 30° banked turn to the left or right;

(B) A roll from a steady 30° banked turn through an angle of 60° so as to rever
direction of the turn in not more than 11 seconds (in this manoeuvre the rudder may be
to the extent necessary to minimise sidip, and the manoeuvre may be uretked);

(C) A pustover manoeuvre to 0.8 g, and a pupp manoeuvre to 1.3 g;

(D) A wings level landing flare in a 90° crosswind of up to 10 knots (measured at 10
above the ground).

(E) The aircraft remains on the paved runway surface duringatiding roll, until reaching
O2YLJ SGS aid2Lipe

REQUESTED CHANGE

& 0 AM&woeuvre Capability for Continued Safe Flight and Landlhg.using the
YIydzFlF OG dzZNENRa NBO2YYSYRSR LINPOSRdAz2NBa&ax
following the failure, it wilgenerally be considered that continued safe flight and landing
been shown.

(A) A steady 30° banked turn to the left or right;

(B) A roll from a steady 30° banked turn through an angle of 60° so as to rever
direction of the turn in not more thn 11 seconds (in this manoeuvre the rudder may be (
to the extent necessary to minimise sidip, and the manoeuvre may be unchecked);
(C) A pustover manoeuvre to 0.8 g, and a pupp manoeuvre to 1.3 g;

(D) A wings level landing flare in a 90°sswind of up to 10 knots (measured at 10 met
above the ground).

*(E) The aircraft remains on the paved runway surface during the landing roll, until re:
a complete stop.

Alternatively, a closedoop piloted demonstration of continued safe flightind landing car
I f&d2 06S dzaSRY Ay OfdzRAY3I GKNPRPAzZZIK &AYdz | i

[*See our separate comment to this paragraph 9.e.(1)(iv)(E)]

JUSTIFICATIONRhe conditions listed in (A) through (E) are all ofmap maneuvers. It ma
well be the case that a closddop pilotin-the-loop evaluation will demonstrate th
capability of continued safe flight and landing while not necessarily meeting all of
conditions. In addition, these do not recognize that recommended procedures may c
other conditions than these (for example limiting bank angle to less than 30 degrees).
LINPLIZASR ! al/ Hp®cTmME {SOGA2Y wmMoZI ads@id
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comment

I O0OSLIia LAE20SR aO0t2aSR f22L¥% TFtA3IKG &
performance is important. This both complements and alleviates the potentially restr
G2LSy 221k ONARGIGSNARI 2dzif Ay SR is kRppropfiae Qha
continued safe flight and landing compliance be based on more than open loop ¢
parameters.

Not accepted.
EASA preferto maintain the proposed text without supplement.
However, any applicant may propose other means of compliance for their specific desi

234 comment by:Boeing

Page: 30

ParagraphAMC 25.671

9. Evaluation of Control System Failures,

e.Assessment of Continued Safe Flight and Largi@5.671(c).

9.e.(2)(ii)(B)

The proposed text states

G6.0 +=SNIAOLKT FYyR € G4SN ¢ RAAONBGS 3dz
specified at Vc in CS 25.341(a) with Hifhdevices fully retracted, and a 17 fps vertical ¢
17 fps heaebn gust with higfk A Fi RSOA O0OSa SEGSYRSR®E
REQUESTED CHANGE

G6.0 +=SNIAOLKT FYyR € G4SN ¢ RAAONBGS 3dz
specified at Vc in CS 25.341(a) with nghdewces fuIIy retracted, and 117 10 fps vertical
and47 10fps headon gustwithhigh A Fi RS@OAO0Sa SEGSYRSR®E

JUSTIFICATIOWo be consistent with the approach used for highdevices fully retracted
use 40% of the limit gust velocities specified in CS 25.345(a)(2) and CS 25.345(b)(2) w
lift devices extended.

Not accepted.

Wt FLIAQ 41 & | d@dubng preiods hdrtnonidafidn Wdivitiéa@ongaviation
authorities It has been applied on every subsequesttificationproject

The ARA@VGconsidered itwith no further discussion or adverse experience.

Please note tha®7 fpstapplies tothe W NS (i Nebn@glurStierQ

235 comment by:Boeing

Page:32

ParagraphAMC 25.671

13. ACCEPTABLE MEANS OF COMPLIANCE DEMONSTRATION
a.Acceptable Use of Simulations

13.a.(2)(ii)

The proposed text states

GoHO {AYdzZ I A2y aNetndtivedoSlight demdn<iraiénkJédpexiall$when
X

(i) The required environmental conditions are too difficult to attain (e.g., wind shearr,
ONRa&dgAYyRAOT X¢

REQUESTED CHANGE
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(s QOXOXO
(i) The required environmental conditionst representation ofthe failure statesare too
difficult to attain (e.g. wind shear, high crosswipdgstem failure configuration”

JUSTIFICATIORometimes it becomes problematic to arrange the specific failure conc
on the test airplane where the system/architecture does not lend itself to reasonab
constructed to accurately represent the failure condition. In these cases, simulation er
the only means to evaluate controllability and the continued safe flight and landing cap:
of the airplane. Consequently, the text in paragraph 13.a.(2)(ii) should be expanc
include circumstances where it is too difficult to safely construet fililed condition on :
test airplane.

Accepted.
Please note that the applicant must propose and justify under which conditions they w
use a simulation.

260 comment by Embraer IndUstria Brasileira de Aeronautie&.A.

AMC25.671¢ (9)(c)(1):
A gquantitative analysis using relevant reliability data frorsémnvice experience-he-use-of ¢

risk—time—forthis—analysisis—not-aceceptefihe jam itself should be demonstrated

extremely improbable, or

¢KS &l G N &drentipartoRhe déiinition-of/the Xajfure condition, and, of cour
of its criticality and probability. So there is no sense in not accepting it while calculatit
LINPOFOATAGED® ¢KS ljdzSadAzy YIFe&oS K2g Al

For instance, a jam of the pilot cwhn, if occurred during flare, is potentially catastrophic
occurred during descent, it is not catastrophic. The relevant factor here is the height
aircraft when the jam occurs. During descent there is enough height to allow coordir
between the crew without hitting an obstacle; during flare, there is n
If the jam occurs during the flare, then it was not present at start of the flare. This f
relevant in determining the probability of the failure condition, and it seems strange
acepting it.

Therefore Embraer suggests the sentence "The use of a risk time for this analysis
accepted" should be excluded.

Not accepted.
Jams can be caused by a single event. Thergitdeeappropriate not to use the risk time.

263 comment by AIRBUS

PARAGRAPH / SECTION THE COMMENT IS RELATED TO:

AMC25.67189e(2)iii

PROPOSED TEXT / COMMENT:

Airbus do not agree to include the sentence: A flexible aircraft model should be us|
loads calculations, and therefore prooto delete this sentence.

3. RATIONALE / REASON / JUSTIFICATION:

A flexible aircraft model for loads analysis is used in the context of dynamic Ic
conditions or unsteady aerodynamics. Airbus do not understand why the reference
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flexible aircraftmodel is made in terms of considering the referenced failure conditions,
see no additional benefit in applying considering the additional costs made to perform
highly complicated and extensive analysis methods.

Structure representatives both fro Industry and Authorities need to be consulted &
review any proposed changes to address the loads analysis for these failure condition:
context of continued safe flight and landing.

Therefore, Airbus proposes to involve the L&DHWG to consideidhds analysis.

Partially accepted.
A sentence has lsm added to the effect that a flexible aircraft model should be used wl
the use of a flexiblaircraftmodel is significant to the loads being assessed.

271 comment by Transport Canada Standards Brar

p.20, AMC 25.671 section 5.k.(2)

Ly GKS RSTAYAGAR2Y 2F a[2aa 2F O2y(NRf
second sentence to better reflect flyy-wire designs:

a d@dodsdwbhhydraulic power, doss of control commands due to computers, data patt
I OGdzl 62NJ St SOGNRYAOE FI Af dzNBa dé

p.20, AMC 25.671 item 5.m

5STAYAGARZ2Y 2F GCftAIKG /2yiaNRE {2alGSYéy
a) a) While hinges are listed in the examples, the definition itself would exclude hing
currently written. TCCA recommend including in the definition wording along the line
what is found in FAAAC25H 6 a4SOGA2Y o®PROY dGC2NJ (GKS
the control system ends where the control surface attaches to fixed structure sutie:
gAY3 2N FdzaStl 3Sdpe ¢KAA ¢g2ddZ R AYKSNBy it
b) b) Control surfaces are included in the flight control system per current definitior
examples. However 25.671 requirements have not typically been applied to flight ¢
surfaes themselves, and it is unclear how they could be apgiedy. how would surface
be addressed under 25.671(c)(1) and (c)(2)? TCCA therefore recommends removir
control surfaces from the list of examples provided with the definition. If EASEs étekeep
control surfaces in the definition, it would be helpful to provide clarification in the AMC
whether / how each sulparagraph of CS25.671 would apply to control surfaces.

c) ¢) It is noted the examples include flaps/slats movable trackSATuld recommen
adding clarification in the AMC regarding acceptable compliance means against paragi
25.671(c)(1) for high lift systems movable tracks (slats) and carriages (flaps). This is pt
as an area where further harmonization would lizeneficial.

Partially accepted.

The proposed change fak.(2)is accepted.

The other proposed changes are not accepted. These iteree alreadydiscussed during
conference callbetween EASA anthe TCCAat the end of which the proposed textas
retained by EASA

272 comment by Transport Canada Standards Brar

p.21, AMC 25.671 item 5.0

¢CKAd AO0SY o!al/ HpdcTM pd20 | LRIBFANRFIR
Consider documenting as two separate definitionseantion 5, to improve clarity.

p.21, AMC 25.671 section 6.c.

The last sentence of this paragraph reads as follavg: ddd0 G KS NBIJjo
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CS25.671(c) are now intended to be identical with the corresponding requireme
CS25.1309 andrelyo G4 KS &l YS YS(iK2Ra 2F O2YLX Al Y
TCCA questions this statement, as the proposed CS25.671(c)(2)(ii) requirement is not
with the corresponding requirements in CS25.1309.

Accepted.
Qubparagraph 6.c has been deleted.

273 commentby: Transport Canada Standards Brar

p.12, CS25.671(a)

p.19, AMC 25.671 section 4

AMC 25.671 sections 7.a., 8.a., 8.b., 9 and 9.b.

a) a) Per section 4 of AMC 25.6%1{ 2YS LI Nlia 2F /{ HpDcTN
apply to all control systemg¢. KA & A& AYRAOIFIGSR o0& (GKS d:
WFf AIKG O2y iNRt aeadsSyQos

¢/ /! Q&8 dzyRSNARGEFYRAY3I A& GKIFG SEOSLI flighe
control systems. It is recommended to reword th¥ garagraph of AMC 2671 section 4 tc
be more specific inthisregard:2 KAt S / {HpPdcTtm I LI ASE 0
CS25.671(d) does apply to all control systems required to provide control, inc
RSOSESNIYGA2yX F2N) GKS LIKIF&dSa8 4LISOATASR
b) b) Wordingthrod K2 dzi / { Hp®PcTtm YR !al/ HpdPcTM™
O2y (NPt &de2ailiSYéx AyaidSl Rthdi$imprévidgchyYHowerd
it is noted that similar consistent wording has not been used in some instances:
-CS2567A1 0 NBFSNABR (2 aSIFOK O2yiNRf FyR 02
-la/ HpodcTtm aSOlA2y TdlFd NBFSNAE (2 a02y
-la/ HpodcTm aSOlAz2ya yodld I ydod I gd 6
TCCA believe the above cases are sismnded to apply to flight control systems only, a
GKSNBEF2NE NBO2YYSYyR GKIFG (G4KS&@ 06S OKIy3
and consistency.

Accepted.
Paragraph 4: the second statement has been amended as proposed.
The terms have been clarified as suggested in the gihetsof the AMC.

274 comment by Transport Canada Standards Brar

p.22,AMC 25.671 section 7.b.

The last sentence of this paragraph reads as follawg: K A @ LJ- NJ 3 NJ tdter
OFasSa 2dziaARS UKS LINPGSOGSR Sy@gSt2LI o°
TCCA concurs that 25.671(a) does include cases outside of the protected envelope
concerned the sentence as written could be interpreted as 25.6{plying only to thest
cases. TCCA would recommenenerding as follows:

d¢ KAA LI NI 3 NFidcedeOlad &y (25 0RSSARR S1 22 T G KS  LIN
p.22,AMC 25.671 section 8.b.

wS3IAFNRAYI GKS a0 LR2NIAZ2Y FAII &OX & 0 LI&D
including the three bullets (i), (ii) and (iii):

As written TCCA sees this guidance (i.e. different compliance means based on critic
contradicting the text of the rule, which requires that marking may be used only w
design means are impractical. While agreeing that in certain cases minor criticality cc
weighted in when assessing the overall practicality of specific design means, this
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remain subject to a case by case assessment by the certification ayth6G@CA woul
recommend removing entirely the last portion of AMC 25.671 section 8.b. and keepin
the first paragraph of this sectiod: ! RS lj dzr 6 S LINB Ol dziA2ya &K;
p.22, AMC 25.671 section 9.

TCCA concurs with the intent of thé' paragraph in section 9 on development erro
However experience suggests this paragraph (initially from the ARAC FCHWG dratft)
always been understood as intended. TCCA would suggest the followiwgrdang to
improve clarity:

oDevelopment errors (. errors in requirement, design, software, or implementati
should be considered when showing compliance with CS 25.671(c). Howeveidance
provided in this advisory material for CS 25.671(c) is not intendeddtiress means ¢

compliance relatedto development errors reguirement—errors—design—errors—softwa
errors—or—implementation—errors.These are typically managed through developm

processesand er—system architecture, and are adequately addressed by SAE
4754A/EUROCAE £#BA, DGL78) and AMC 25.1309.

p.22, AMC 25.671 section 9

In the paragraph addressing CS25.671(c)(3) (bottom of page 22), TCCA would recc
adding a clarification similar to that CS25.671(c)(1) a few paragraphs abdvé: £ a A
must be evaluated, even KtS& Ol'y 68 &K2géy (2 0S5 SEGN

Accepted.

First point:Accepted.

Second point: 8.h(iii) is deleted in order to be more consistent with the rule.

Third point:Acceptedin principle although it is generally required to raise a CRI on this 1
and the industry guidance alone is not considetedbe sufficient. It is poposed to state
Ypically addressed Xwbth additional EASA guidar@eather than\dequately addressel
Fourthpoint: Accepted

275 comment by Transport Canada Standards Brar

p.23, AMC 25.671 section 9.

TCCA questions the inclusiondofy S ya 2 F LINB @ Ssyoieityseot Y S NIy,
£t SAAI GS. Ithis uhchmf Iwibat tig reference taunaway prevention means
intended to address. Monitoring other features such are trim timers/inhibit wc
presumably be considered system deactivation. TCCA is concerned that this refere
runaway prevention means could be interpreted as an adcgptO S 27
AYLINROLFOE SE | NRAdzySyida ¢KSNB GKS Nhwfithsis
contrary to the intent of CS25.671(c)(1).

¢/ /! p2dd R GKSNBEF2NBE NBO2YYSYR NBY20AY
AMC 25.671.

Accepted.

276 comment by Transport Canada Standards Brar

p.23, AMC 25.671 section 9.

TCCA questions the following statement, in the paragraph addressing flight ¢
runaways:d 2 A 1 K2dzi &adzA dF o6t S YSIFya i anddiefseéSpdsiio
g2dzf R NBLINBaSyd lye LRaiidArazy FT2N 6KAOK
Depending on the system design and specific failure leading to runaways, the re
surface position after a runaway may not be limited to within the positionsafbich the
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surface is approved to operate. This statement is seen as too limiting. TCCA
recommend using the wording from the FCHWG recommendation which is more gen
applicability, as follows:

G/ 2yaARSNY A2y 2F I O2 yoleddh fapplidiinn Fagdl a8 gengr
interpretation of an adverse position cannot be given. Where applicable, the applic
required to assess the resulting surface position after a runaway, if the failure conditior

extremely improbable orcanoddd RdzS G2 | aAy3tS FI Af dzNE
Accepted.
277 comment by Transport Canada Standards Brar

p.23, AMC 25.671 section 9.a.

The reference to CS 25.629 near the bottom of p.23 appears to be a typo, and
LINB&adzyl 6f & NBIR AyaGCSesREds X KEA WSFEINBY O
the top of p.24 is correct.

AMC 25.671 section 9

No guidance has been providedAMC 25.671 to address means of compliance to parag
CS25.671(c)(2)(ii). As the criteria proposed by EASA in this paragraph differs frc
defined in CS 25.1309(b)(5), the addition of guidance material in AMC 25.671 wo
beneficial.

Accepted.
The reference to CS 25.629 is correlsbwever, the list of failure combinations we
inconsistent with CS 25.629(d) and has been deleted.

278 comment by Transport Canada Standards Brar

p.24, AMC 25.671 section 9.b.

Near the middle of p.241 ¢ KS YI y2SdzONBEa | yR O2yRAGAZ2
provide the flight control surface deflection to evaluate continued safe flight and la
OFLIOoAfAGE OPDPDB DE

As CS 25.671(c)(3) addresses jams of flight costndhce or pilot control, TCCA wol
recommend revising the wording as follows:

GThe manoeuvres and conditions described in this section are only to provide the
control surfaceand pilot control deflectionso evaluate continued safe flight and kding
OF LI oAt AGE wWPDPDPB P&

Accepted.

279 comment by Transport Canada Standards Brar

p.25, AMC 25.671 section 9.b.(2)(i)(B)
The note currently written as item 9.b.(2)(i)(B) pertains to item 9.b.(2)(i)(A); document
as a separatéullet (B) may result in confusion.

Accepted.

280 comment by Transport Canada Standards Brar

p.27, AMC 25.671 section 9.c. (1) and (2)
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As written, the AMC text indicates that a quantitative analysis per (1) or qualitative ar
LISNJ 6HO @g2dAZ R 0SS Sldatte FOOSLIWlIotS
AYLINROLFOES | NBdzySyideés F2NJ 21y OFasSa ad
landing cannot otherwise be shown.

This does not appear consistent with material agglon recent certification programs. TC
would recommend revising this section of the AMC to align with the expected gr
approach to compliance means in such cases, i.e.

1. Demonstrate continued safe flight and landing with a jam occurring just trimding
(already well addressed in current text).

2. If CSF&L cannont be shown, perform a qualitative assessment of the design, rel:
jam prevention features and jam alleviation means.

3. As a last resort, with concurrence by the certificationhatity, use inservice data tc
support an extremely improbable argument (without use ofiak time).

response| Accepted.

comment | 281 comment by Transport Canada Standards Brar

p.27, AMC 25.671 section 10.a.

G/ { HpPcTMORLD &ofdbad ivithdBy ppweddj digicthoBiciflight cont
systems to have a source for emergency power, such as-drivan generator, windmilling
engines, batteries, or other power source capable of providing adequate power to the
control systerd €

TCCA understand paragraph CS 25.671(d) applies to the aeroplane as a whole, and t
also to systems other than flight controls. Given this, the paragraph quoted above af
too specific to flight controls. It is expected, for example, that poseirces would also b
adequate to allow deceleration to a stop on the ground (e.g. in the case of electric b
electrical power should be sufficient to allow both control in flight, and braking once o
ground). It is recommended to +word this semtence along the foIIowmg Ilnes

G/ { HpPdPcTMORUL ST7TS Outhidigpos : -c8nb
systemdo have a source for emergency power, such as adrmen generator wmdmllllm
engines, batteries, or other power wsoe capable of providing adequate power tie
systems necessary for control as specified under paragraph 25.8#j{dsontrol-systerd €

response| Accepted.

comment | 282 comment by Transport Canada Standards Brar

p.27, AMC 25.671 sectidi©0.b.(5)

Controllability on ground and deceleration capability are currently addressed sepa
under bullet (5). TCCA recommends either adding considerations of controllability on ¢
and deceleration capability under bullet (2), or expanding bybBgtto more clearly captur
the applicable consideration in these phases (sufficient power, transients in critical p
demonstration means).

response Not accepted.
Point 2 deals with how to perform the demonstration. Points 3amd 5 follow this
sequentially. EASAherefore, prefers to keep it ass.

comment | 299 comment by:Rockwell Collins, In
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response

comment

response

comment

response

comment

4.

For the statementd { 2 YS LI Nlia 2F /{ wHpdcTtm O6F YR

control systems. This is indicated by ttiva S 2 F (G KS G(GSNY¥Y woO2y
O2y i NRTt |zl nodflight canttof specific risk items should be moved to A
25.13009.

For consistency of coverage, please consider concentrating all specific risk items tl
applicable to all sstems in the AMC 25.1309.

Partially accepted.
Except CS 25.671(d), CS 25.671 applies tdlitiie control system only. The statement hz
been reworded.

300 comment by Rockwell Collins, In

9.

For the statementd ¢ K S 3 gwbvRledyinQlfs advisory material for CS 25.671(c) is |
intended to address requirement errors, design errors, software errors, or implementat
errors. These are typically managed through development processes or sy
architecture, and are adequatgladdressed by SAE ARP 4754A/EUROCABAEIDQGL78()
FyR | al/ piepEASAIndipatidg that FDAL and IDAL = A is sufficient alone to ¢
GSNNENEEK LT GKFEG Aa y20 GKS AyaSyid i
GGBLIAOKTEtE&éd KSNBK

Pleaseadd more clarifying statements as to the intent of this paragraph.

Not accepted.

This is not the intent of the statement

Dewlopmenterrors are addressed lyS25.1309.

CS 2%71(c) does not applyo developmenterrors.

The termWypically¢has been deletetb avoid any confusian

301 comment by:Rockwell Collins, In

9.a 3rd paragraph

For the statementg ¢ KS T2t f 2gAy 3 FlLAfdz2NE O2YoAyl!
should be addressed, within the scope of CS 25.629A1y dual power system failure (e.(
hydraulic, electrical) (2) Any single failure in combination with any probable faily@. Any
AAYy3AES FLEAGANE Ay 0O2Y0Ayl (Xhisgeemsitdigs belyoyidt
2 0 KSNJ W{ LIS OA Tandof asgutninganyGdgledateRt $alirethds occurred.

did EASA add these new combinations to address?

Please provide justification for this addition.

Noted.

The intent is to indicate that EASA would expect CSFL to be shoveaggt with these
combinations.The list of failure combinations was inconsistent with CS 25.629(d) an
been deleted Only the reference to the aeroelastic stability requirements of CS 25.62
been maintained.

322 comment by Boeing

Page:30
ParagraphAMC 25.671 Control Systems General
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response

10. EVALUATION OF ALL ENGINES FAILED COND&T26/871(d).
10.a. and b.

REQUESTED CHAN®E request this section be revised as follows:
a. Explanation.

CS 25.671(d) states that,

(d) The aeroplane must be designed so that, if all engines fail at any point of the flight
suitable hard surfacerunway or_equivalentis availablefor which the distance availabl¢
following the flare to landing is consistent with the available aer@ple deceleration
capability with all engines failedthen it is controllable: if all engines fail.

(1) In flight;

(2) On approach;

(3) During the flare to a landingnd

(4) Duringthe-ground-phaserandround deceleration to a stop
ErTheceranane cdmpe ctonned,

The intent of CS 25.671(d) is to assure that in the event of failure of all engines and gi\
availability ofa suitable ar—adeguaterunway, the aeroplane will be controllableflight
during—an approach and flare to a landipand during ground deceleration to a stops
pess@e—and—the—ae#eplane—ean—be—st@ppedLy KA & OZYuSEuZ d
GAYS dzyGAf (2dzOKR2gy® ! f iK2dAK (GKS NXz
being on a runway, it icognised that with all engines inoperative it may not be possib
reach an adequate runway or landing surface; in this case the aircraft must still be &
make a flare to landing attitude. CS 25.671(d) effectively requires aeroplanes witt
powered or electronic flight control systems to have a source for emergency power, sl
an airdriven generator, windmilling engines, batteries, or other power source capak
providing adequate power to the flight control system.

Analysis, simulation,raany combination thereof may be used to show compliance where
methods are shown to be reliable.

b. Procedures.

X

(5) Finally, assuming that a suitable runway is available, it should be possible to coni

aeroplane until it comes to a complete gton the runwayA-means-of positive-deceleratic
should-be provided.

JUSTIFICATIONDuUr suggested revisions reflect and are consistent with our sep:
NBEO2YYSYRSR OKIFIy3aSa (2 (GKS bt! Qi LINELI:
Additionally, the last sentence (%), which appears to be an inappropriate and unneces
regulation placed within the AMC, becomes redundant if the change we have recomm
G2 G0KS RSTFAYAGAZ2Y 2F dadaAildlofS NYzysl &é

Partially accepted
The first paragraph quotintpe rule has been deleted.
DdzA RFyOS KFa 06SSyYy FRRSR NB3IFNRAY3IA Wadzii
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Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/ParagraphCS 25.671(d)(4p), AMC 25.671 Section 10b5

Comment NPA AMC 25.67Bection 10b5 adds the ground controllability and deceleration capability.
However, the NPA is vague in its acceptance criteria for ground control and deceleration: How much lateral

deviation is allowed for ground control and still be acceptable? How medeldration is needed to be

FOOSLIiFoft SK bt! ta/ wHwpdcTm {SOGA2Y wmnop adlasSa
deceleration was only 5% of normal braking deceleration, would that be acceptable?

Suggested chang®ropose removal of grourmbntrollability and deceleration capability from the effect of all

Syarysa

2dzi 2y GKS FfAIKG O2yGNRE aeaidisSvya I|yR

t St

flLYyRAY3I FEFENBeéd wSAyadlrasS GKS ai2FARRS7IGRanyRCHRFACH 2
25.671 Section 10a and Section 18b1

EASAesponseNot accepted.

Setting performance objectives for such a case is not considerdae appropriate. The demonstration of

compliance is expected to be performed via a qualitatagsessment of the system architecture and the
system availability following total engine loss.

comment | 328 comment by:Gulfstream Aerospace Corporati

**x
* *
* *
*

*
* ok

An agency of the

European Union

8. EVALUATION OF CONTROL SYSTEM ASKENBI5(671 (b).
GoX0lFd C2N) O2y(NRf &aéadasSvyazr GKS RSaidy
elements of the system so as to prevent its intended function. Examples of the conseq!
of incorrect assembly include the following:
(1) an outof-phase action, or
(2) reversal in the sense of the control, or
(3) interconnection of the controls between two systems where this is not intended, or
ono f2aa 2F Fdzy Ol A2y dé

1 GAC Response:
CS 25.671(b) applies to flight control systems, traes scope should be preserved here.
This section should clarify that the intent of the rule is to prevent-assembly from
affecting the safety of flight. It may be possible to incorrectly assemble a system in ¢
way that the resulting installation isvidently nonfunctional. Aircraft with such conditior
would never plausibly be dispatched.
The current text does not make it clear that the listed consequences are not acceptable
Recommended:
a. For flight control systems, the design intent shouldHz it is impossible to assemk
elements of the system such that the aircraft could be dispatched in a condition whe
system is not capable of performing its function as intended.
b. Examples of unacceptable consequences for incorrect assembly itngudllowing:
(1) an outof-phase action, or
(2) reversal in the sense of the control, or
(3) interconnection of the controls between two systems where this is not intended, or
(4) uncommanded motion, or
(5) loss of function or redundancy.
c. Where tle effects of incorrect assembly would be unmistakably evident during norme
flight procedures, it may be considered that the aircraft would not be dispatched ir
condition.
d. Examples of unmistakably evident effects include the following:

TE.RPRO.068-004 © European Aviation Safety Agency. All rights reserved. ISO 9001 certified.
Proprietarydocument. Copies are not controlled. Confirm revision status through the EASA intranet/internet. Pagel02o0f 226



European Aviation Safety Agency CRD to NP201402

3. Individual commentand responses

response

comment
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(1) Jamred cockpit controls,

(2) Severely off center cockpit controls,

(3) Conditions resulting in caution or warning alerts that cannot be circumvented by r
operating procedures.

Partially accepted.

There hae been occurrencewhere conditions consideretb be Whviou<or Wnmistakablé:
were not identified.

We agree to make it clear that the list of examples arlnacceptable consequenc@s

329 comment by:Gulfstream Aerospace Corporati

CS 25.671 (b)
God® O0X0 ¢KS I LIJX AOFylG akKzdzZ RY
(i) Analyse the assembly and maintenance of the system to assess the classifici
potential failures.
(i) For Cat/Haz/Maj failures: Introduce Physical Prevention againsasagmbly or discus
with the Authority if Piisical Prevention is not possible.
(iif) For Minor failure or No Safety Effect: Marking alone is generally considered suffic
LINE@SyYyiG AYO2NNBOG aasSyof e dg

1 GAC Response:
The current text equivocates between the assembly or maintenance error anthilluee
condition resulting from the error.
Recommended:
The applicant should:
(i) Analyze the system to assess the failure conditions that could be caused by ir
assembly or maintenance.
(i) For assembly or maintenance errors resulting in Cat/Haz/Maj failures, introduce pl
prevention against miassembly, or an indication to the flight crew capable of prever
dispatch with the condition. Discuss with the Authority if neithehe$é solutions is possibl
(iif) For assembly or maintenance errors resulting in Minor or No Safety Effect
conditions marking alone is generally considered sufficient to prevent incorrect assemkt

Not accepted.

An indication to the flight crew is not considerad be acceptable.There hae been
occurrences where conditions consideréd be ‘Wbviouor Unmistakabl€®were not
identified.

330 comment by :Gulfstream Aerospace Corporati

CS 25.671 (c)
G/ { HpdPcTMOOUL NBIljdzZANBa GKFEG GKS | SNPLX
of continued safe flight and landing following failures in the flight control system withi
YV2NXIE FEtAIKEG Sy@gSt2LISs oé

1 GAC Response:
Typo
GXFEAIKEE SyoaSt 2 LIS

Accepted.
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331 Gulfstream Aerospace Corporati

10. EVALUATION OF ALL ENGINES FAILED CONIISIZNG71 (d)(b)(3)(iv)
Gb2GSY LT GKS f2aa 2F Fff Sy3aiaySa KI a
(e.g., manual controls), then the results of the basic handling qualities flight tests w
engines operating may be used to demonstrate the satisfactory handling qualities
I SNRLIX I yS gAGK | ff SyairaySa FrAitSRobé

1 GAC Response:
Note: Loss of enginesan have an effect on control authority for manually control
propeller driven aircraft.

Noted.
The wording only applies when there is NO effect. The exampl#ghanual control€has
been deleted.

3. Proposed amendmentsCS25 - Book 2- AMC25.933(a)(1) p. 33

**x
* *
* *
*

*
* ok

An agency of the

European Union

132 Garmin Internationa

AMC 25.933(a)(1), Section 8.b.(2) and 8.b.(3)

The rule recommendation proposed by the ASAWG to address specific risk had ass
guidance that latent failures were to be avoided byonitoring or that dual failure
combinations were to consider the addition of redundancy to reduce the effect of latt
Given that NPA section 2.4.3 and AMC 25.933(a)(1) section 8.b implies current practic
resulted in designs where neither of trdual failures is prexisting, it would be difficul
given this design precedence to use ASAWG recommendations to reduce the level o
below that provided by AMC 25.933(a)(1) section 8.b.(2). The argument in NPA sectic
should be modified to noimply the ASAWG proposal would allow design configurations
would be avoided by current practices.

The ASAWG limited the scope of specific risk to dual failures. It was felt by many mem
the ASAWG working group that average risk adequatelytdedh specific risk wher
considering multiple failure combinations. Given that the ASAWG rule proposal di
include multiple failure combinations, it would be possible for individual system regule
to retain guidance such as AMC 25.933(a)(1) sedit.(3) as it is legacy guidance tha
outside the scope of the ASAWG proposed rule.

However, on page 15, this NPA introduces CS 25.1309 (b) (4) and associated AMC
New CS 25.1309 (b) (4) does address multiple failure combinations. It wastene of
ASAWG to have one methodology for addressing specific risk to ensure consistency
simplify certification. If CS 25.1309 (b) (4) is retained then it is recommended that
25.933(a)(1) section 8.b.(3) be removed since it involves a ditfemethodology.

Not accepted.

The NPASction 2.4.3 is part of the explanatory note and will not be republished, s
change is foreseen to beadeto this section.

It is nevertheless agreed that there was no intent ie MPA to use the ASAWG proposa
order to allow design configurations that have been avoided by current prac
This approach is reflected in the changes that have been proposed in the text of the ¢
AMC of the NPA.

Design configurations in paragph 8.b.(2) and 8.b.(3) of AMC 25.933(a)(1) have traditiol
been consideredo be practicable and acceptable EASAThis position is clearly reminde
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**x
* *
* *
*

*
* ok

An agency of the

European Union

in paragraph 8.b. of AMC 25.933(a)(1). These design configurations are not consid
involve a diferent methodology from the specific risk laid down in the NPA text
CS 25.13009.

Design configurations in paragraph 8.b.(2) and 8.b.(3) provide acceptable mes
complianceto CS 25.1309(b)(4). No dual failure combination, either of which is ldber
more than one flight, leading to a catastrophic unwantedflight thrust reversal, shouls
then remain in the thrust reverser system design. As such, CS 25.1309(b)(5) is not apg

194 comment by Embraer Industria Brasileira déeronautica S.A.

AMC 25.933(a)(1):

As discussed during the deliberations of the ASAWG, Embraer believes that there
technical or safety justification for the safety requirements for the thrust reversers t
more conservative than that applied to other equally critical systems. Emibegemmends
that the acceptable means of compliance for CS 25.1309(b) be used for compliance
25.933(a)(1)(ii).

Not accepted.

The NPA proposal states for CS 25.933(a)(1Y{iigan be demonstrated that any -ftight
thrust reversaktomplies with CS 25.1309(@Q).

It is not intended to assign to the thrust reverser system more conservative ¢
requirements than the ones applied to other equally critical systems. Howeve
accordance with the dissenting opinioim EASA andhe FAAexpressed in the ASAW
report, the NPA did not make use of the ASAWG proposal to allow design configuratior
have been avoided by current practices. Hence, the AMC 25.933 sections 8.b.(2) anc
are maintained, describing design configurationsclithave traditionally been consideré¢al
be practicable and deemetb be acceptabldo EASA

266 comment by AIRBUS

PARAGRAPH / SECTION YOUR COMMENT IS RELATED TO:

AMC 25.933(a)(1) Unwanted-light thrust reversal of turbojet thrusteversers
PROPOSED TEXT / COMMENT:

Replace Sections 8.b.2 and 8.b.3 of the attached with a Section 8.b.2 as follows:
whenever practical, latent failures should be avoided. It has traditionally been de
practical to avoid catastrophic Hitight thrust NB @S NE I f  FI A f dzZNB 02
fradSyld LXdza aAay3atsS | OGAGSeE ol o] ®F af k4
RATIONALE / REASON / JUSTIFICATION:

To be consistent with ASAWG recommendations.

Rationale from ASAWG Report:

QUOTE

A change to FAR/C¥.933(a)(1)(ii) was recommended because the rule combined
recent policy implies latent specific risk criteria should be applied to thrust reversers
policy is based on earlier ARAC recommendations currently being used and requil
review of latent related specific risk. Therefore, the introduction of the ARAC PPI
version of AC/ACJ 25.933 with the deletion of Sections 8.b.2 and 8.b.3 was provi
ensure consistency across the Industry and systems.

ASAWG Recommends adoption of the relatelRAC PPIHWG and SDAH
Recommendations as modified by the ASAWG recommendations made elsewhere
report. Adoption of the ASAWG recommendations regarding FAR/CS 25.1309 would r
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a level of safety for powerplant systems at least equivalenthit provided by the curren
interpretation of FAR/CS 25.933(a)(1)(ii) while facilitating a more consistent and obj
YSIya 2F RSY2YyaildNIdAy3a O2YLAE AL yOSeo C2NJ
be covered by the revision to FAR/CS 25.180pfoposed by ARAC SDAHWG and clarifie
l{12D NBO2YYSYyRIGA2yad ¢KS | @2ARI yOS 2
covered by the ASAWG recommendation to eliminate significant latent failures whe
practical. In addition the ASAWG recommdation would provide a more objective al
hence consistent maximum acceptable residual risk when operating one failure away
catastrophe.

UNQUOTE

response| Not accepted.

The NPA states for CS 25.933(a)(1)¢f)can be demonstrated that any -flight thrust
reversal complies with CS 25.1309(b).

In accordance with the dissenting opinioaE EASA anthe FAA expressed in the ASAV
report, the NPA did not make use of the ASAWG proposal to allow design configuratior
have been avoided by current practices. Hence, the AMC 25.933 sections 8.b.(2) anc
are maintained, describing design configurations which have traditionally been eoedid
be practical and deemetb be acceptabldo EASA

Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/ParagraplAMC Subpart E Powerplant

Commen¥ aw9[ L!.L[L¢, htc¢LhbéyY t whHANBING BY PREVENT|NG BNY{IN C
FLIGHT THRUST REVERSAL, It should be pointed out that no credit is given for the consideration of fusel:
mounted engines and the moments that they can produce compared to wing mounted engines. In our recent
certification actvity dealing with thrust reversers, the reliability option was not allowed, and Cessna had to
demonstrate an in flight deployment. The effect on the aircraft and crew was not worse than minor for some
flight phases, but we were not allowed to change theduonal failure condition to agree with the results
FNRBY FfAIKG GSad Oo0HuU® ¢KAa Aa yz24a | O2yaradaSyda |
F2tt26Ay3 OKFy3aS a[ | GSy G-light thdstdaNdsal shoyldbavaided whenkwér  dzy «
practical. The design configurations in paragraphs 8.b. (2) and 8.b. (3) have traditionally been considered
LIN} OGAOFE IyYyR RSSYSR | O0O0SLXilFoftS G2 GKS ! 3Syo0e o¢
unambiguous. As a resuhis will introduce more inconsistency from aircraft OEM to OEM and not increase
the overall level of safety.

Suggested chang&kecommends that this be struck or recommends that if this proposal goes forward, it be
applied to aircraft that fall under the uomella of 14 CFR 26.11.

EASAesponseNot accepted.

The NPA did not introduce any noveltgregards the four different means or methods regarding the specific
aspects of compliance with CS 25.933(a). The changes in paragraph 8.b. only reflect that, in accordance wit
the dissenting opinionsf EASA anthe FAA expressed in the ASAWG reporg, NiPA didhot make use of the
ASAWG proposal to allow design configurations that have been avoided by current practices.

3. Proposed amendmentsCS25- Book 2- AMC 25.1309 p. 3347

comment | 2 comment by:Lockheed Martin Aeronautic

6. b (1) (ii) Fail safgesign concept

*
*

**

*
* ok
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response

comment

response

comment

The changes to the wording of Paragraph 6.b (i) on page 37S&&l Design Conce
appears to be missing text, specificafly{ dzo a S1j dzSy & FF Af dzNBa& R
detected or latent, and combinations thereof, should alscassumedgnlessandtheir joint
probability with the first failure is shown to be extremely improbable. The effec
O2YoAyl GA2ya 2F FlLAfdNBa GKIG NS y2dhis
last sentence contains a double negative ampears to be redundant since catastrop
failures are required to be extremely improbable.

Noted.
This last sentence has been deleted.

3 comment by Duane Kritzinge

Page 35 of 60: In para 4h | would caution against the use FBeNR G NR &1 ¢ @
x Severity. Furthermore, the severity criteria in 25.1309 does not cater for various deg
occupational hazards

t-3S nn 2F cnY tI NI 67\7\0 ONRAYy3I& AY GdKS
severityandtINRP o 0o Af AGe@od L &adAaA3sSai WSaARdzlf
t NBEOlFOoAfAGRE OADPSO GKS F @SN} IS LINBOI OA

single latent failure).

t-3S nm 2F cnY tI NI O6HisaMajor failSra coddiich.a &in
S aKz2dzZ R fa2 RAaOdzaa GKS Y2NB aSOSNB
the combination of misleading is CAT, then what should the single failure severity be?
this para should maybe referenoeit to AC2511 for more examples)

t - 3S nuw 2F cnY tFEN} 66n0® L GKAY]l Ad &)
not an FHA , but probably an FMEA.

Page 42 of 60: Para (c)(2)(||) Different phases of fllght will most probably remilwedual
Cl! tAyS SYyiNASa o0So3d asSS S@Ftdz dAy3
as part of changes to CS 25.671)

t-3S no 2F cnY tIFN} MmMoOlFl06nod L ¢g2dz R |

Partially acceptd.

Page 35 of 6@ Para 4h:Accepted. The wor8lsk(ls not appropriateand has been replace
by Wffectd

Page 40 of 6@ Para (ii):Accepted.

Page 41 of 6@ Para c(2)Noted. The rpose of the change is actually to highlight to 1
applicants that in such dual functional failure combination, the failure conditibss of
annunciatiorflis expected to be classifidd a aj#Qand not'Ho safety effed®@(as it has
alreadybeendeteded during certification reviews

Page 42 of 6@ Para b(4):Noted. The purpose of the change reflects the current situa
where increasing integrated system architectures hiagapplicants to perform SFHAS |
shared data and resources systems, aiigdata system,flight/ground status information.

Page 42 of 6@ Para (c)(2)(ii)Noted.

Page 43 of 6@ Para 11(a)(4)The termWemQs used here in accordance with EURO
ED79A/SAE ARPA4754A.

50 comment by:UK CA/
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Page No35

ParagraphNo: 4h

Comment: ¢ K N2 dz3 K 2 dzi 0§KS R2O0dzYSyias f 201
GF SNRLX I ySé¢ g2ddZ R 06S FLILINBLINARFGS® a! A
encompasses more than just fixed wing aeroplanes which CS25 focuses.
Justification: As a NPA for CS 25, the terminology related to Large Aeroplanes sho
used. Airplane is an American term used within the FARSs.

Proposed Textw S LJ  OS S| OK AyadlyOoS 2F a&! ANLIX |

response| Accepted.

Comment from Textron Aviatiorfextracted from the letter attached to commer#289):
Page/ParagraplAMC 25.1309 Section 4h

Comment Does the addition of NPA AMC 25.1309 Section 4h mean that the airplane OEM now has to
consider means within the airplane/systems to prevent such extdrazards? If so, does that mean some sort
2F aSyaz2N) F2NBINR 2F GKS yIlIO0StftS 6KAOK g2dzZ R 0S8
potentially address the risk to ground crew, it may increase the risks to the airplane/occupants by yielding
additional failure modes which could shutdown an engindlight. This seems to overreach the control that an
OEM would have on such ground operations.

Suggested changePropose removing external ground operations hazards to persons other than the
occupants/cew. Ground operational procedures (i.e., beacons on when engines running, ground crews
clearing the area around the nacelle prior to engine start, ramp markings for engine ingestion zones) are
better suited to such hazards than additional airplane systems.

EASAeasponseNoted.

The purpose of the change is not to address workplace safety or assess ground operational procedures
The aim ofparagraph 4.his to not disregard, on a systematic basis, the effects on persons other than
aeroplane occupants during ground operations, when assessing the failure conditions of the aeroplane and its
systems identified in the AFHA/SFHASs.

comment | 51 comment by UK CA/

Page No36

Paragraph No5f

Comment: AMC25.1309 Definitions on page 36 has seen the deletion of the definitic
| 2YLX SE 6AGK y2 ARSYGATASR FfGSNYyIGA@S
but complexity is only a means of measuring hemmnplex something is.
Justification:2 A § K2dzi GKS RSTAYAGAZ2Y F2N 6K
0SS aO02YLX SE¢ Ylyeée 2GKSNJ FaLlsSoda 27F
a frequently used term which now lacks a defniti

G/ 2YLX SE¢ A& y2i RSTAYSR A y79MERPA7IMA Becalisy
is/was defined within the AMC. Its removal will be problematic, we do not believe tf
aK2dZ R KFI@S 06SSy RStSGSRO® ¢KS | PR Ahdi at 2hy
expense of losing the definition for complex.

o U

)/Aé
KS

alye SyGNARSE FITNB adAfft YIRS gAGKAY (K
definition is lost, these lose their meaning.
Proposed TextRetain the definition for Complex; include thewa definition for complexity
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as a measure of how complex a function, system or item is.

Accepted.

WomplexXdefinition deleted in the NPAA system is complewhen its operation, failure
modes, or failure effects are difficult to comprehewithout the aid of analytical methods
WomplexitgXdefinition added in the NPA): An attribute of functions, systems or itevhgh
makes their operation, failure modes, or failure effects difficult to comprehend without
aid of analytical methods

Snce many entries related to the terromplexdin the existing AMC 25.1309 were n
addressedn the NPAjt has beerdecidedto retain both definitions in the resulting text.

52 comment by:UK CA/

Page No37

Paragraph No8 c. (3)

Comment:The NPA introduces new text for para c. Item (3) deals with the latency aspe
is difficult to understand as written because in total it implies that the subject (i
OFGlFradNRPLKAO FIAfdz2NE O2yRAUGAZ2Y 0 A drobdhR.Y ;
Justification: As presented, the text allows a catastrophic condition arising through
failures, one of which is latent, to only be remote rather than extremely improbable, &
does not specify that it is the ndatent failure that must beemote and the two togethe
extremely improbable.

Proposed Textd 2 KSy | OF Gl aGNRPLIKAO FIAfdz2NE O2y
which is latent for more than one flight, the remaining failure is remote when either o
preSEA&GAYIDE

Not accepted.
The proposed text does not cover the case where LAT-@xisss (ref. Table AR of the NPA
example). When LAT pre-exisk, the catastrophic failure condition is actually not compli
with the residual probability criterion. Theon-compliance would not be identified with th
proposed text.

53 comment by UK CA/

Page No40

Paragraph No(6) compliance with CS 25.1309(b)(4) and (5)

Comment:¢ KS GKANR LJ N} INF LK GKFEG o60S3aAya a
aX Ad Yre y2i 06S Ay (KS Lzt AO0 AydSNB:z
that compliance is unnecessary and this does not seem to be valid AMC material.

The fourth paragraph then states that a demonstration of compliance is not expectec
that if the Agency identifies a significant latent failure of concern the applicant will ne|
provide evidence of impracticality. This is difficult because it pugséisponsibility of finding
compliance on the Agency, whereas the applicant should normally demonstrate comg
for the Agency to accept.

Noting the point raised in b above, where responsibility for determination of signif
latent failures is put o the Agency, the paragraph that deals with CS 25.1309(
compliance states that significant latent failures of concern should be highlighted t
agency as early as possible. This would seem a valid statement, but does it not mean '
statementin the previous paragraphs dealing with 1309(b)(4) are now contradicted?
Justification: The means by which latent failures are to be identified within the paragr:
addressing compliance with CS 25.1309(b)(4) and (5) are contradictory.
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Proposed TextRevse text such that compliance is shown by the applicant

Partially accepted.

Third andfourth paragraphentirely deleted.

The paragraph that deals witompliance withCS 25.1309(b)(%3 specific to the 1 active
1 latent combinations leading to @tastrophicfailure condition. These combinations, whe
existing, are requested to be highlighted EASAor acceptance early in the developme
and the rationale for acceptance is requested to be recorded in $ystem safety
assessment.

54 comment by UK CA/

Page No41

Paragraph Noc (2) Compliance with CS 25.1309(c)
Comment: The paragraph suggests that the loss of annunciation should be conside
Major failure condition, whereas it should be assessed in its own right in accordanc
25.1309b but in recognition of the associated failure condition that it is responsiil
annunciating.

Justification: The failure of an indication system is similar to the failure of a protec
system; whilst the loss of the system in conjunction with the failure that it is suppos
annunciate could be significant (or catastrophicsome cases for protection systems), t
loss of the indication or indication system alone should be assessed in its own ri
accordance with 1309b. To state categorically that it is major would be an unneci
burden if the 1309b assessment showeattthe loss of the indication was simply dealt w
YR NBadzZ 6SR Ay | &afA3IKG NBRAZOGAZ2Y AY
when it would normally be Minor. In other cases, the loss of indication might be more
Major. This is noto be confused with the assignment of the FDAL pei7&® Section 5.2.
that might assign a minimum FDAL of C for a protection system associated \
catastrophic failure. Clarification of the desired intent in this approach is there
requested.

Proposed Textd [ 244 2F [ yydzyOAl A2y akKz2dzZ R
2y NRARIKG FYyR Ay O2YoAylGAz2y gAGK

0S
KS
Partially accepted.
Failure conditions related to loss of protem, loss of crew alerting, or loss of systems ¢
used as mitigations to other failure conditions or events, are on a regularly basis claas
W IngrQor Wo safety effectQ The rationale useds that there is no reduction in th
performance of tle aeroplane (e.g. reduction in thrust), increased crew workloac
reduction in safety margins (e.g. reduction in control authority, increased loads).
While EASAagrees with the UK CAA comment, the intent of the proposed approach w
challenge the above rationale, particularly when the system failure/eveWe@astrophi€if
not annunciated/mitigated.
The resulting text readséh X 8 C2 NJ S E | Y Liif Ba¥ing & $ysteamiflureSamdn
annunciating that system failure atMatastrophi® the combination of the system failui
with the failure of its annunciation must B&&emelyimprobableQ The loss of annunciatic
should be consideretb be a failure condition initself, and particular attention should b
paid to the impact on the ability of the crew to cope with the subject system failur
I RRAGAZ2YS dzy gl yGSR 2LISNI GA2Y 6SoQd ydzi

55 comment by:UKCAA
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Page No42

Paragraph Noc. (2)(ii)

CommentbSé6 GSEG NBTSNE (2 O2yaARSNIGA2Y A
considered that it is important if they affect the functional failure condition classificatio
be more specific.

Justification:Output of FHA here would be the FFCC

Proposed Text/ Kl y3S G(G2Y aX 2NJ RAGSNEAZ2Y GAYS
O2yRAGAZ2Y OflaaArAFAOIGAZY S Xé

Partially accepted.
The resulting text read$Where flight duration, flight phase, or diversion time can adver
affect thed aflure conditione classification, they must be considered as intensifying faci

56 comment by:UK CA/

Page No44

Paragraph Noil g

Comment: The second paragraph, having stated that extremely remote operation:
environmental conditions might be considered, it states that in such cases it is accept:
classify the single failure as at least major to ensure adequate development assarah
reliability. It is not clear why this is suggested because the severity of the failure can
O2yaARSNBR la abid €tSIrad YlFI22NEZ AG KI a
the operational or environmental conditions.

Justification: Section 5.2.4 of ED9A clearly identifies that this can then be used to ens
that adequate development assurance and reliability are assigned to the system. Thi
with protection systems, but applies here equally. The text as presented wouldriieg,
that agreed methodology and we would like to understand the rationale for its sugg:
inclusion.

The intent is to ensure adequate development assurance, and thus 5.2.4 -GBA
addresses this by allowing nothing lower than FDAL C; this is aosaime as a FFCC
Major.

Proposed Textt LY G KS&S ftAYAGSR OFrasSaz Al Aa
level of B or C to ensure adequate development assurance and a commensurate re
for the systems that provide protection against the events.

Partially accepted.

The wording was added to the original ASAWG sentence in order to prevent applicant
taking credit of thextremely remot&operational event/environmental condition fc
alleviating to the maximum extent the reliability requirements on the protectigstem.

The concern is actually similar to the one expressed in com#teht

The referenced sentence is consideredbe inadequate in the context gbaragraphll.g,
andistherefore deleted in the resulting text.

57 comment by UK CA/

Page No45

Paragraph Noi2 a

Comment:Final sentence of paragraph at top of page 45 suggests that the AFM will ¢
all the expected crew actions. This is not practical.

Justification: The AFM will contain all the necessary procedures that the crew sholdef
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A % 4 A x

odzi AG OFryy2id O22yiGlAy |ff SELSOGSR ON
actually dictate what should be done.

Proposed Textd ¢ KS | LILJX AOFyi &K2dzZ R LINROARS |
NBIljdzi NER ONBXg | OlA2yadé

Partially accepted.

The resulting text read$¥he applicant should provide a means to ensure that the AFNM
O2yidl Ay (KS&aS NBIjdZONBER ONBg | OldAa2ya GKI

58 comment by:Alvaro Estebat

"OA Q0 GKS NBfSOIyld WlelevaNBusng tertainkliynSphdsds; |y
This should be based on the probability per flight, rather than per flight hour, for f
conditions that have a very short exposure window

Related to the new text added in paragraph (iv) it is not clear eneugbh is the purpose ¢
the remark:

it FNFANFLK O0AG0 Aa (G2 adlrasS GKIEG | O2I

calculation.Why the remark is about probability™ a remark is needed, this remark shot
0SS NBfIGSR (2 $SIKIS2 dddaNBR 2T/ Ra (yA2viS 2 1ihe
GLINPOLOAfAGERE 2F I+ o0F&aA0 S@Syi A& ol &S
GiAYS SELR&dINBE Oy ySOSNIo6S o6lasSR 2y i
. Maybe the purpose of the remark is to establithat i KS LINP o6 6 A f A(
NEf SPFyid RdNAy3I OSNIIFAY FfAIKEG HeJasadSanc
expressedA Y G LINPOLF OoAfAGE ISNJ FfAIKGE . Ahisaid if
accordance with former AMJ 25.1309 ésparagraph 10.b) and actual AC 25.1309.1A
paragraph 10.b)ls this the intention of the remark for new NPA 201R7? If answer is
affirmative, s KA OK &aK2dzZ R 06S GKS ljdzZ yiAdlGAgs
only relevant during certain fl K G LIJKI 4 S& ¢ K

| CKA& flad ljdSaadgazy Aa Fftaz Ay fAYyS

conclusions in paragraph 6.3.4.3.3), where it should be determine if AC 25123068teria
should be used or other criteria developed for latent aactive failures (see paragraj
chPodPndPpPoud LG Aa {AYyRfte& NBI|jdzSaddSR dvents
only relevant during certain flight phasesy

1.LG A& o0SGGSNI G2 SELINBAaA& LINPOoJogAf AGE A\
2.1tha o0SGGESNI (12 SELINB&E LINRPOI 0Af A (despitd tifese
types of events do not depend on the duration of the flight).

With these comments, it is considered that actual NPA 20245 not clear enough regardit
cevents onlyrelevant during certain flight phasés® ! RSlj dzt G S dzLJRI {
Calculation of Average Probability per Flight Hour (Quantitative Anadysis)l y
a! tt 9 bGALGULATION OF THE AVERAGE PROBABILITY PER FLEGHT HOBR
in order to claify quantitative safety objective.

Partially accepted.

a) Accepted. Thidt risktime is not based on probability. The remaas written in the NPA
does not clearly convey the concern.

b) Correct. This was the intent of the remark. For these cases where the probability pe
was requested, quantitative safety objectives were expected to be aligned with the ¢
AC 25.13049A, as currently applied per Issue Pap®guipment, Sysims, and Installatiol
Requirements: Use of ARAC Recommenda@ofifiese Issue Papers recognise

AC 25.1309 Arsenal with a reservation on the probability calculation where the f
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repercussions are different over the entire flight profile (i.e. lte extent that distinct failure
conditionst with different classifications are identified for specific flight phases).

¢) The Systems Design and Analysis Harmonization Working Group (SDAHWG) phas
on 25.1309, dated June 2002, mentioBhe SDAWG recognized that the currel
AC25.1309.A section 10.b could be interpreted as quantitatively considering specifit
during specific flight operations such as takeoff, landing, etc. The interpretation
application of this paragraph by industry arejulators has been inconsistent. Further, t
interpretation of the paragraph was deemed to be more conservative than necess:
meet 25.1309(b) as it used the same probability criteria for specific risk and average ri
working group agreed it shuld be reviewed in Phase 2 as a€uB@ LA O 2 F a |l
I SNF X5 NR & €

In Appendix C, the SDAHWG report details the rationale for postponing the rulen
activity to phase Il, when addressidgviation fromaveragerisk concerns:

Whe sentenceighlighted by the FAA has been interpreted in different ways. The me
outlined in the ARAC diamond AC is consistent with the accepted method used by
manufacturers today and is also presented in ARP 4761. Basically the probability calcl
at FC level is made to show compliance with the guantitative objectives associated !
classification of the concerned FC.

In the proposed regulation (AC/AMJ) these quantitative requirements are express
"average probability per flight hour" (ex: Extrety Improbable Failure Conditions are thc
having an Average Probability Per Flight Hour of the order of 19 B0 less. Catastroph
Failure Conditions must be Extremely Improbable).

The existing AC allows an interpretation that specific migthodologies should be applie
It is believed that this is too conservative for a specific operation when compared t
average probability calculation for a n@pecific phase of operation.

This normalisation of the average probability calculatiom fight hour allows a commo
base for comparison between FC, it allows also to sum the FC expected probabil
system and at aircraft level. It shows that the quantitative requirements are met, on ave
during the fleet life. The use of 1x &0 per flight hour is derived from historical basis.
probability was expressed per flight or per flight phase, another number would have
determined as 1x 149 has no basis when quoted as a per flight probability.

Nevertheless while meeting the avem per flight hour probability, one can argue that t
kind of calculation is hiding the risk taken during specific flight operations likeofdlend
landing. This is typically a problem of specific risk calculation and limitation like th
associatd with latent failure, dispatch under MMEL conditions, Consideration of maxi
flight time instead of average flight time.

It is agreed that the removal of the sentence from the AC may have removed the abil
0KS GalLISOATAO NI ased It is ggie&dNAaiNBsinkellsit@ he retrigtec
phase 2 with all the other issues associated with Deviation from Average Risk c@ncern

As reminded in this commen{#58), the ASAWG Specific Risk Tasking report, 0
April 2010,whose aim wago address theigsues associated with Deviation from Aver:
Risk concemindicates irfection 6.3.4.5.3. Risk during actualrek time versusiormalising
by flight length (AC 25.13@PA v AC 25.1309 Arsenal Versiotfhe recommendation f
resolve tre third fundamental issue is to use AC 25.1309 Arsenal Version paragraph 1
for average risk. For specific risk, determine if AC 25-1308@riteria should be used or oth
criteria developed for latent and active failures.
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For the time being, withot any additional material to substantiate a change back
WHrobability per flighQ EASAaccepts not to modify the current calculation of avere
probability per flight hour, i.e. as introduced by the AC 25.1309 Diamond version.

62 comment by Thales AvioniedD Chauve

AMC25.1309 4.g. "CS 25.1309 is always applicable to flight conditions, but only applic
ground conditions when the airplane is in service": this sentence is unclear, should thi
"only" term be replaced by "also"?

==> clarify the sentence

Noted.
CS 25.1309 is proposed to be applicable to ground conditions only when the aeroplal
service.

63 comment by Thales AvioniedD Chauve

AMC25.1304.h. to avoid confusion, avoid the term "thraatlich is now a term dedicated t
security domain
==> replace "threat" for example by "fear"

Not accepted.
The termY&arQls not consideredo be adequate.

64 comment by Thales AvioniedD Chauve

CS25.13094.h. considering tH#treats to people on the ground or adjacent to the airple
during ground operations" can induce that "designs may be consideredompliant”, it is
unacceptable for industrials to let this section with such uncertainty within the
acceptability leel.

==> clarify the acceptability level or remove the section

Please refer tahe response to commer#l51.

65 comment by Thales AvioniedD Chauve

6. b. (ii) "The effect of combinations of failures that are not extrenmafyrobable should no
be catastrophic": such demonstration is industrially not feasible in term of work
considering that "failures" can be understood at any design level (equipment, b

electronic component, gate, etc.), that each probability comalion would have to be
evaluated in term of exposure time and dormancies, €
==> remove this sentenc

Partially accepted.
EASAagrees with the concerrPlease efer to the response to commer#2 for the resulting
text.

66 comment byLaurent Lalaqug

Proposed change
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In the top of page 37 of 60, paragraph 6. b. (1) (ii), we strongly disagree with the pra
text and we propose to remove the last sentence which is a trap:

"The effect of combinations of failures that are not extrdynémprobable should not b
catastrophic."

Justification

Indeed, in order to verify this requirement on the analyzed system, a new "botton
activity will be required. This will consist in combining all the potential failures of the sy
evaluatingthe effects of this double failure state of the system and, in case of catastr
effect, checking that the quantitative combination is extremely improbable. Imagine
number of combinations to be analyzed for a system with only 1000 failure mod
Practically not feasible.

Partially accepted.
EASAagrees with the concerrPlease efer to the response to commer#2 for the resulting
text.

67 comment by Thales AvioniedD Chauve

8. (3) "when either one is prexisting": bydefinition, for scenarios including latent failure
the latent failures shall always occur before the none latent failures. This part o
sentence may be confusing for the reader.
==> remove "when either one is pexisting"

Partiallyaccepted.

The phrase When either one is prexistingQwas consideredto be adequate for that
sentence. However, CS 25.1309(b)(5)(ii) being revised as a result of other commel
sentence of concern in section 8.c.(@)the AMOs modified accorihgly.

The resulting text read$B8) Given that a single latent failure has occurred on a given f
eachcatastrophicfailure condition, resulting from two failures, either of which is latent 1
more than one flight, is remot&

68 comment byLaurent Lalaqu¢

Proposed change

In addition to the pages 39, 40 and 41, in the paragraph (6) Significant Latent Fail
guidance should be defined for the particular case of the power plant system. Shou
engine manufacturer during engine ceitttion define the list, details, and justification of
latent failures that could be involved in a CAT aircraft level FC
Note that CSE does not consider, at present time, any CAT failure condition.
Justification

When analyzing the power plant systeofi a twinengine aircraft, a case of CAT faill
condition, in particular flight phases, is the complete loss of one engine (due to a
failure) combined with a latent failure that leads to a rawvailability of the maximum powe
on the remaining enge on request. The presence of latent failures is a particular cor
for engines for which the maximum rating power cannot be directly tested in se
(example: OEI ratings, the worst case being 30 second OEI ratings) and remains a col
enginesperiodically tested at that maximum power. Note that the list of possible la
failures precipitated during the usage of the maximum power could be quite significant
complete engine. The justification of the acceptability for each one at airenadt Authority,
should require early coordination between Aircraft level Authority, Engine level Auth
Aircraft manufacturer and Engine manufacturer. Note that a case by case combi
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analysis of all the combinations is probably a heavy activity td the number of possibl
combinations of failures between both engines (the number of order 2 minimal cut s
largely higher than one hundred for above mentioned FC). Note that the latent fa
precipitated during a maximum power rating usagelldobe caused by a significant list
parts from various engine modules or accessories : compressors, combustion ch
turbines, sensors, actuators, ....

response| Not accepted.
The NPA does not introduce any new approach/concept when certifying an aero
against C&5. The aeroplane manufacturer remains responsiliég demonstrating
compliance with CS 25.1309.
The aeroplane manufacturanay issueadditional specificationgo the engine manufacture
to address significant latent failures, particularly for compliance
CS 25.1309(b)(5).

comment | 69 comment byThales AvioniedD Chauve

8.b.(6)(i): according to definition 4.v. "significant latent failure" concept appliéapardous
and catastrophic FCs. Considering that 9.b.(6)(ii) addresses catstrophic FCs, it r
clarified that 9.b.(6)(i) applies to hazardous FCs.

==> at the begining of 9.b.(6)(i) clarify that it applies to hazardous FCs

response| Not accepted.
It is agreed that according to definition 4.v., thignificant latent failur€oncept is limitec
to latent failures involved ilazardous andatastrophicfailure conditions
However, sction 9.b.(6)(i) applies to any significant latent failure, noty to hazardous
failure conditions

comment |70 comment by Laurent Lalaque

Proposed change

At the bottom of page 43, paragraph e. (1) (v) Calculation of average probability per
hour (Quantitative Analysis), we strongly disagree and we profiolave "average" instea
of "maximum" in the sentence "the maximum exposure time if the failure can persis
multiple flights."

In the page 56, in the paragraph 4.5.4, the assessment of the economic impact for opt
2 and 3 does not reflect theavy significant additional costs of dividing by 2 the periodicit
preventive maintenance inspections, induced by replacing "average" by "maximum” (s
justification hereatfter).

Justification.

1 - As mentioned in another Turbomeca comment on pages 39, 40 and 41, the num
latent failures is significant, and the dormancies are not all the same due to differen
and different periodicity of preventive maintenance actions that are requestelimit at a
certain level the noravailability of the maximum rating power when requested. It is

realistic to consider that, simultaneously on the same engine, all latent failures are

same engine, the same flight, at their maximum of dormaribgt is to say just the fligh
before the maintenance actior
2 - Even for just one order two minimum cut set leading to a CAT FC, using the "ma
exposure time" is not consistent with the spirit of computing an "average probabi
3 - With this rew practice, taking into account the maximum exposure time into the
would lead to divide by 2 the periodicity of most of the periodic preventive mainten
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inspections. This would lead to a serious impact at operators level, organize
maintenancecosts ...and then a significant economic impact has to be taken into acco
the paragraph 4.5.4 economic impact.

Please refer tahe response to commer#61l.

71 comment by Laurent Lalaque

Proposed change

Page 46, in thappendix 3 paragraph b (1), the added text underlined in grey shoul
removed, or completed by developing more accurately what is recommanded fol
constant failure rates in the cases of a simple failure, a combination of failures, ..., c
aircraftcomputation risk, for the fleet risk, etc

Justification

Considering the failure rates after infant mortality and prior to weat supports the
modelling of a constant and mature failure rate, which simplifies a lot the comput
specially when the F@sults from combinations of failures. This modelling fits relatively
the field data for electronic components.

But for nonelectronic components/parts/equipment/accessories, for a particular fai
mode of a part, this modelling is a simplification. Most mechanical components cun
damage via different and concurring failure mechanisms up to one failure. Onea
aircraft, a combination of noglectronic component failures is quite difficult to compute
the computation should consider the history of each component. And as a part of this I
is often common to all components, due to the fact that they as@osed to the sam
ageing conditions (same environmental conditions, stresses, cycling, etc)

ageing/wearing processes are stochastically dependent. The computation is not simg
can be approached by different methods, assumptions, conditiaies lfeyou open the doo
to such more realistic estimation, you should better define the related conditions and ci
of acceptability. For instance, in this case, is the general failure rate traditional apf
(with the 1.0 109 per flight hour critea for CAT events) appropriate and sufficie
Concerning the wording "average probability per flight hour", is it for the last flight of
aircraft before the inspection (repair)? In which configuration are the aged parts fo
particular aircraft?ls it for the whole fleet and at which age (age distribution?)? A Ic
questions arise
Note that as far as we know, integrating wearing into the SSA computation is, at p
time, not the intent of the current draft of the ARP4761A, nor an industiryent practice.
But it seems obvious that any intent to harmonize methods, conditions, assumptions, ¢
would be appreciated.

Partially accepted.

As discussed in the ASAWG report, the first paragraph of Appendix 3.b.(1) along w
NPA proposed text intends to convey thainductingan analysis using a tirgependent
failure rate is not required if the applicant has established life limits oemthstrictions to
ensure that the failure rate is constant.

The Weibull analysis is an example of reliability analysis as meant in that paragrap
analysis is added as an example in the resulting text.

72 comment by Thales AvioniesDChauvet

8.b.(6)(i): according to definition 4.v. "significant latent failure” concept applies :
1) to hazardous and catastrophic FCs. Considering that 9.b.(6)(ii) addresses catastroy
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it must be clarified that 9.b.(6)(i) applies to hazardous FCs.

2) to dual failure scenarios. This cutset order is not clearly recall in 9.b.(6)(i)

==> at the begining of 9.b.(6)(i) clarify that it applies to hazardous FCs and dual
scenarios

Please refer tahe response to commer#69.

73 comment by Thales AvioniesD Chauve

8.b.(6)(i): use of "maximum time" is inconsistent with average probability comput:
detailed in AMC25.1309 11.e. and Appendix3
==> replace "maximum time" per "average time"

Please refer tahe response to commer#6l.

74 comment by Thales AvioniesD Chauve

8.b.(6)(ii): use of "maximum time" is inconsistent with average probability computi
detailed in AMC25.1309 11.e. and Appendix3
==> replace "maximum time" per "averageme"

Please refer tahe response to commer#6l.

75 comment by Thales AvioniesD Chauve

11.e.(iv) "This should be based on the probability per flight, rather than per flight hou
failure conditions that have a very short exposure window.": this approach is in comn
contradiction with the quantitative safety objective definition anduadjons established i
Appendix3 c. and d.

==> remove the sentence

Please refer tahe response to commer#s8.

76 comment by Thales AvioniedD Chauve

11.e.(v) removal of "average" and replacement by "maximum®” this approdccassistent
with average probability computation detailed in AMC25.1309 11.e. and Appendix3
==> come back to previous sentence

Please refer tahe response to commer#6l.

77 comment by Thales AvioniesD Chauve

11.g. "Singldailures ...provide protection against the events." too constraining comparir
current architectures and unrealistic considering that some failures of the protection sy
may be annunciated to flight crew who may limit aircraft exposure to assoc
environmental conditions or apply specific procedures

==> remove the sentence.

Partially accepted.
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For the reasons detailed in the response to commefi6, the referenced sentence
consideredto be inadequate in the context oparagraphll.g, and therefore it has bee
deleted in the resulting text.

comment | 78 comment by Thales AvioniedD Chauve

Appendix 3 b.(1) "For components whose probability of failure may be associated wil
constant failure rates within the operationdife of the aircraft, reliability analysis may |
used to determine component replacement times. and In either case, the failure rate
unrealistic to generalize the principle of replacement time to all failures without
restriction to their contrbution to catastrophic or hazardous FC and when contributing
first or second order cutset

==>remove the sentence

response| Not accepted.
The first paragraph of Appendix 3.b.(1) is of general nature, applicable to any !
condition for which ajuantitative analysis is performed.

comment | 133 comment by:Garmin Internationa

AMC 25.1309, Section 4.b

The changes to AMC 25.1309 section 4.b are not part of the ASAWG recommendatic
particular concern with these changes relates to deletidriext referencing CS 25.571. It
assumed that the reference to CS 25.571 is used to justify that certain failure modes ¢
credible. For example, a longitudinal concentric crack of a ball screw nut that would
the nut to move independently ahe actuator screw. However, without a rationale for t
proposed change the impact of this change cannot be fully assessed. It is recommend
this change is not made without justification.

response| Noted.
The aboveeferenced change to AMC 25.1309 reflects the NPA changes2b.€8.(c) anc
AMC 25.671(c)(1).

comment | 134 comment by:Garmin Internationa

AMC 25.1309, Section 6.b.(1)(ii)

The changes to AMC 25.1309 section 6.b.(1)(ii) are not part of the A
NBEO2YYSYRIGAZ2Yad ¢KS LI NIGAOdz I NJ O2y OSN.
GAGK GKS g2NR alyRéd ¢KS 2NAIAYLE GSE
advisory material for a considerable period of time. It is not clear why a ehangecessary
The proposed change implies that subsequent failures should be assumed and be st
be extremely improbable even if the failure effect is not catastrophic. It is recomme
GKFEG GKS 2NAIAYIE GSEG 0APSHOT dal YyRED 0!

response| Partially accepted.
Some applicants have used the original text as rationale for not performing FH.
combinations of related systems. The sentemcas proposed in the current AMC 25.130¢
is then consideredb be misleading. It is agreed that the curtePAtext needs clarification
The original text willhowever, not be reinstated.
Please refer tahe response to commer#2 for the resulting text.

**x
* *
* *
*

*
* ok
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Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/Paragraptg AMC 25.1309 6.b.(1)(ii)

CommentY &{ dzoaSljdzSyid FrAfd2NBEE Rdz2NAYy3a GKS &lFYS FfA3
thereof, should also be assumedplessand their joint probability with the first failure is shown to be
SEGNBYSte AYLNROGIOE Soé

The wording of this sentence seems awkward as indicated by the-upark could be read to imply that all
subsequent failures, regardless of probability, must be assumed to happen on the same flight. This would be
an unbounded requirement with no real v& to the safety process so we assume this is a wrong reading of it
and request that it be clarified.

Suggested chang€orrect and/or clarify requirement

EASAesponsePartially accepted.
Please refer tdhe response to commer#2 for the resulting text.

comment | 135 comment by:Garmin Internationa

AMC 25.1309, Section 6.c.(1)

The changes to AMC 25.1309 section 6.c.(1) are not part of the ASAWG recommen
¢KS LI NIAOdzZ I NI O2y OSNYy NBft | (5@2 YiRt S 2
AYGSaNIGSRéS YR aO02YLX SEé¢ 6AGK aAyidsS
aspects of a design. Although integration and complexity show a level of correlatiot
inappropriate to equate the two as the same. It is quite possible fooraintegrated systen
to be complex and integrated system to be roomplex. For example, deterministic ri
assessment can still be applied to integrated systems which involve analog and d
signals. The limitations of deterministic risk assessmamd application of assuranc
techniques depends more on whether the system contains complex components rathe
the level of integration. The effects of integration are more relevant to independ:
between functions. It is recommended that the originalS E (i 6 AOlRSvb.E S ¢
a02YLX SEE0 68 NBilGlIAYSRO®

response| Partially accepted.

The resulting text reads:

W concern arose regarding the efficiency and coverage of the techniques used for as
safety aspects of aeroplane and system functions implemetitamligh the use of electroni
technology and softwarbased techniques.The concern is that design andhaysis
techniques traditionally applied to deterministic risks or to conventional, -oomplex
systems may not provide adequate safety coverage for these aeroplane and ¢
functions. Thus, other assurance techniques, such as development assuransiagutl
combination of integral processes (e.g. process assurance, configuration manag
requirement validation and implementation verification), ostructured analysis o
assessment techniques applied at the aeroplane level and across integrateceiactirtg
systems, have been requested. Their systematic use increases confidence that devel
errors, and integration or interaction effects, have been adequately identified

correctedQ
comment | 136 comment by:Garmin Internationa
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response

comment

response
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**x
* *
* *
*

*
* ok

An agency of the

European Union

AMC 25.1309Section 9.b (1)(vii)

The change to AMC 25.1309 section 9.b (1)(vii) is not part of the ASAWG recommen
This paragraph seems to be related to FHA failure effects. What is meant by the
G2LISNY GAZ2Y L § 4S1jdzSy0Sa¢ I RRBdRcoréctive ackoh are
mentioned in the preceding paragraph so it does not seem to be related to the
response to failures. If this text is not in reference to crew procedures then this shot
clarified.

Partially accepted.

It is correct that the texddoes notrefer to crew procedures. The aim of the change is
address the sequences of events/failures when relevant.

E.g.System failure A occurs before system failure-B this sequence leads to one failt
condition \ersus system failure B occurs before system failure-Athis sequence leads |
another failure condition since here the consequences can be mitigated by crew ¢
thanks to a specific flight deck effect displayed when system failoexrsfirst.

The resllting text is clarified and readss follows ii) The resulting effects on the aeroplal
and occupants, considering the stage of flighe sequence of events/failures occurren
when relevantand operating and environmental conditiofs.

137 comment by:Garmin Internationa

AMC 25.1309, Section 9.b (4)

The changes to AMC 25.1309 section 9.b (4) are not part of the ASAWG recommen
¢ KS LI NIAOdzZ I NJ O2yOSNYy NBtliSa G2 RSt S
definition, complexity is an attribute of system which makes failure modes difficu
identify, which therefore makes it difficult to determine all system states, etc.
NEO2YYSYRSR GKFG GKS 2NRAIAYIE GSEG 6A D¢

Accepted.
The original text is retained.

138 comment by:Garmin Internationa

AMC 25.1309, Section 9.b (6)(i)

The AMC established hierarchy of safety objectives for managing exposure time a
definition of significant latent failure does not accouior the number of failures in thi
failure sequence leading to the failure condition. The scope of AMC 25.1309 section 9.
Aada y20 02dzyRSR® &G ¢gKIFG LRAyG Aa |t
recommended that if the associatedile is retained, that this AMC provide additior
guidance regarding what latent failures are significant.

Not accepted.
A latent failure is considereib be significant as soon as it contributes to a failure condi
the classification of which is more severe th#majorQ

139 comment by:Garmin Internationa

AMC 25.1309, Section 9.b (6)(i)

¢tKS !ta/ HpodPmond aSOGA2Yy pdd RSFAYAGAZ
Hazardous and Catastrophic failure conditions and the number of failures in a f
sequence is not restricted when determining that a latent failure is significaig.cbivers al
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latent failures. Is the AMC 25.1309 section 9.b (6)(i) 1/1000 criteria associated
maintenance intervals required to be tracked as certification maintenance requiren
(CMRs)? This is a method of compliance to a new rule.

It is recommended that if the associated rule is retained that this AMC provide guid
whether or not the maintenance intervals associated with the 1/1000 criteria are fti
tracked as CMRs.

Not accepted.

¢tKS &aOKSRdzZ SR YIAyuSylyOS GFrala RSNAO
section 9.b (6)(i) are required to be tracked @ndidatesfor certification maintenance
requirements (CCMRs).

140 comment by:Garmin Internationa

AMC25.1309, Section 9.b (6)(i) & (6)(ii)

AMC 25.1309 section 9.b (6)(ii) guidance has been modified from the ASAWG recomr
guidance. It is the method of calculation associated with latent failures that detern
whether a fault tree analyses top eventgimability represents average probability. Both Al
25.1309 section 9.b (6)(i) and (6)(ii) change this method of calculation when perfo
specific risk. The analysis of specific risk criteria will likely be based on the data outpt
fault tree analyss. Since an applicant is not going to go back and forth changing how
probabilities are calculated, from a practical implementation perspective, AMC 25
section 9.b (6)(i) and (6)(ii) are forcing a change in the method of calculation in m&e®)
10-7. This proposed change is not necessary to control deviation and, therefore,
recommended.

Please refer tahe response to commer#6l.

141 comment by:Garmin Internationa

AMC 25.1309, Section 9.c

The change to AM@5.1309 section 9.c is not part of the ASAWG recommendations. °
are failure conditions where there is no dedicated warning (e.g. misleading navigatic
such situations, indications (e.g., course deviation) or the system operating conditior
blank display) are used by the crew to recognize an unsafe condition. Such failur
considered inherently detectable by the crew.

The current discussion is limited to airplane responses such as control loads, aerod
response and aircraft noise, ettt is recommended that AMC 25.1309 section 9.c sh
expand on inherent detection. For example:

The required information can be provided by annunciation or be inherently detect
Annunciations are defined as any crew alerting mechanism (e.g., acouiial or feel
purposely included in the design of the aircraft to inform the crew of an existin
impending problem. Inherent detection is defined as determinations that the crew
make of the status of the aircraft from instrument crosscheck i@l loss of equipment, ¢
cues that result from the process of flying the aircraft, such as visual references, ¢
loads, aerodynamic response, and aircraft noise.

Partially accepted.

Using the term‘dleroplane responséavas not meant to be limited to responses such
control loads, aerodynamic response and aircraft noise, etc. The text is amended so |
ambiguity is removed.
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The resulting text read$Phe required information may be provided by dedicated indica
and/or annunciation or made apparent to the crew by the inherent aeroplane/sys
responses2

comment | 142 comment by:Garmin Internationa

AMC 25.1309, Section 9.c (2)

The change to AMC 25.1309 section 9.c (2) is not an ASAWG recommendatidajdin
Classification requirement for loss of annunciation is not consistent with the AFHA anc
process or the AMC 25.1309 classification definitions.

The assessment of the loss of annunciation by itself would not necessarily be cons
Major. This $ because the failure of annunciation does not necessarily create a |
condition because here has been no system failure; therefore, there is no reducti
capability of the airplane (e.g. reduction in thrust), increased crew workload or reducti
safety margins (e.g. reduction in control authority, increased loads).

Differences in classification can occur such as when considering loss of annunciati
systems that can increase situational awareness to crew error, terrain or proximity to g
since these situational awareness problems are not necessarily associated with |
functional failures. However these cases would be identified and addressed durir
AFHA/SFHA process. Each failure condition effect and applicable classificatidressed
on its own merit.

More severe probability requirements are allocated based on the combined failure con
in a similar manner to how AFHA requirements are allocated to the systems that cont
to a specific airplane level function. The S88cess will ensure both the individual a
combined failure condition requirements are met. Therefore, the requirement for
annunciation system to meet Major for a Catastrophic failure condition that includes Ic
annunciation is arbitrary and outi® the AMC 25.1309 process and thus should be delett

response| Please refer tahe response to commentb4.

Comment from Textron Aviation (extracted from the letter attached to comme#289):

Page/Paragrapt§ AMC 25.1309 9(c)

Commeny & ¢ KS infaBriptixA MR Be provided by dedicated indication and/or annunciation or made

F LI NByld o0& GKS AYKSNBY(d FANLI yS NBalLRyaSaoe

This is a reasonable statement but it directly conflicts the proposed language of the rule which does not allow
F2N) aAYyKSNBSY NBlarLR@MaSaséd 2SS g2dA R a4dzZa33Sald OKIy3aAAy
providing information to the flight crew.

Suggested chanye a2 RAFT& HpdPmMonpo OO G2 Fft2g ONBRAG F2NI O
d2a0SY&a¢ LISNI HpPMOHH

EASAesponseAccepted.

CS 25.1309(c) has beamendedto include: When flight crew alerting is required, it must be provided in
accordance with CS 25.1322.

Comment from Textron Aviation (extracted from the letter attached to commet289):
Page/Paragph: 8§ AMC 25.1309 9(c)
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Commeny d!yeé aeaidsSy 2LISNIiGAy3 O2yRAGAZ2Y B6KAOKI AF

FOGA2YY ¢62dZ R O2yGNRO6dziS G2 2N OFdzAS 2yS 2NJ Y2NB
2LISNI GAy3 O2yRAGAZYy QdE

This would seem to require yet another system of classification for the hazards to the aircraft. Is there a
compelling safety case for not aligning this requirement with established hazard classifications under 25.1309?

Suggested changdlign unsafe systemwperation condition effects with other 25.1309 criteria.

EASAesponsePlease refer tdhe response to commer#251.

Comment from Textron Aviation (extracted from the letter attached to comme#89):
Page/Paragrapl§ AMC 25.1309 9(c)(2)
CommenY GioKd&l f 2aa 2F FyydzyOAlLGA2y aK2dAZ R 6S 02y aiARSH

The NPA provides no real justification for this requirement. There are many cases where the best design
solution is a robust means of providing a function (like-ID&nd then a sirlg path warning system (108

for the rare3 time that robust solution fails. How is this less safe (note that the example actually medis 10E

if adequately independent) than a 1@Esolution with a 1065 annunciation?

Suggested chang®emove added requNB YSy (i 2F | yydzyOAl GA2Yy 6SAy3 avYl
EASAeasponsePlease refer tahe response to comments4.

comment | 143 comment by:Garmin Internationa

AMC 25.1309, Section 10.b (4)

The change to AMC 25.1309 section 10.b (4) is not an ASAWG recommendat
recommended that the new sentence be removed based on the following discussion.
The FHA is a tegown thought process that starts with the description of the aircraft/syst
functions. One interpretation or application of the new sentence would beuta the FHA
into a bottomup FMEA type activity. If functions are expressed at too detailed a leve
would increase the FHA development process significantly. The objective of the FHA i
describe detailed aspects of the design. The new statenemiore relevant to Commo
Cause Analysis.

CCA addresses the following type of failures, errors or external events:

- A cause that can trigger several failures occurring (almost) simultaneously

- A cause that can lead to cascading unit or system failures

- A cause in which several units fail in the same way.

The CCA analysis can identify failure conditions in addition to those previously ide
during the FHA process since the CCA methodologies can trace failure mode effects
multiple systemboundaries where the interactions between functions, system and item:
complex. The CCA validates that the common cause failure, error or event is with
assigned probabilities objective and, is minimized or precluded in accordance wii
relevant regulatory guidance. Typical CCA activities include common connector ar
common sensor analysis, rotorburst, etc.

response| Partially accepted.
EASAecognises that the termottom-upQmay be misleading when used in the contexi
functionalhazardassessment.
As described above, new failure conditions may be identified due to the implement;
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These failure conditions need to be assessed and classified in accordance with CS 25.
The resulting text readsklowever, with the increasingtegrated system architectures, th
traditional top-down approach should be performed in conjunction with comnroanse
considerations (e.g. common resources) in order to properly address where one ¢
contributes to several aeropladevel functionsQ

This text is consistent with the draft ARP4761A Appendix B PASA.

144 comment by:Garmin Internationa

AMC 25.1309 section 10.c. (2)(ii) includes proposed text that was not part of the A
NBO2YYSYRIGAZ2yad {LISOORPNDEBT T & S w3 G &Sk
requirements in CS 25.1309(c), consider the case of the crew taking action and a
effects if they do not. If their inability to take action results in an unsafe system opel
condition, crew annunciations anelaluation of crew responses should be considered.
CS 25.1309(c) and paragraph 9c of this AMC for more detailed guidance on
O2yaARSNI A2yadé

These sentences are included under a discussion related to FHA effects and as¢
classifications. yipically, when assessing flight crew actions in the FHA it is normal prac
assume that credit can be taken for crew corrective action (e.g. follow the AFM proced
the crew is not under excessive workload and the actions are not consideredicatag!
The unrannunciated failure condition addresses the scenario when corrective crew act
not performed in a timely manner or not at all.

The location of the quoted proposed text in this section is potentially contradictory. The
aSydSy@SNNB2F S 6AGK GKS ONBgQa | yydzy OA
GKS OFrasS 2F (GKS ONBg GFr1Ay3a FOGA2Y YR
for the annunciated failure conditions, no alleviation can be provided for ecen.

The proposed text is more relevant to the CS 25.1309 (c) discussions and should be
AMC 25.1309 section 9.c. Additionally, it is recommended that the proposed text be cl
to indicate that the crew taking action corresponds to the amciated failure conditions an
the crew not taking corrective action refers to the-annunciated failure conditions.

Please refer tahe response to commer#255.

145 comment by:Garmin Internationa

AMC 25.1309 section 11.e (1)(v)y Of dzRS& LINRLIZaSR ySé Stk
based on the probability per flight, rather than per flight hour, for failure conditions
KIS | @GSNE &aK2NI SELRAadINB 6AYR26DE

The proposed new text reverses a SDAHWG change to the AC/AMBD2Mdlvisory
circular, which related to when and when not to normalize the average probability per 1
For a system, a 8Bour flight will always provide a worse probability per flight thanlaolr
flight, assuming the same operational conditions. TheJS NJ ¥t A 3K K2 dzNJ
more accurate apple®-apples comparison of aircraft design across different model ty
When addressing average probability there are typically multiple failures making up
failure sequence. A failure that ogrs during a short exposure window weights less w
considering an airplane model with a long average flight duration versus another ail
model with a shorter average flight duration. However, the longer flight time increase
probability of failue per flight.

The AMC 25.1309 section 11.e (1)(iv) change to how average probability is expressi
not fall within the NPA section 2.2 objectives and it is recommended that it be deleted.
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comment
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Please refer tahe response to commer#s8.

146 comment by:Garmin Internationa

AMC 25.1309, Section 11.e (1)(v)

¢tKS OKIFIy3aS G2 !al/ wuwupdmondg &aSOGA2Yy MmO
NBLX I OSa Al 6AGK aYFEAYdzré SELRAadzNBE (A
average probability per flight hour calculation. If this change is made then all referen:
average probability will have to be removed from this AMC since average probability
longer being calculated. The NPA section 2.2 objectives do not inciydigcing averag
probability as a means of showing compliance te©1Q07, etc. Therefore, the AMC 25.13|
section 11.e (1)(v) change is not recommended.

Please refer tahe response to commer#61l.

Comment from Textron Aviation (extracteftom the letter attached to comment289):
Page/Paragrapt§ AMC 25.1309 11e.(1)(v)

Comment

GKIEG A&

Suggested chanye wSY2 @3S OKIy3aS (2 aYFEAYdzYé SELR&AINBE GAYS

G§KS 2dzaGATFTAOI GA2Yyorka@ithidzas® Y3 & Y| EA YdzYé

EASAeasponsePlease refer tahe response to commer#61l.

comment

response

comment
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147 comment by:Garmin Internationa

The AMC 25.1309 section 11.g changes include a change that was not part of the .
recommendations. Specifically th@ Sy 6§ Sy 0S aLy GKSasS €tAY:
classify the single failure as at least major, to ensure adequate developmenaassuand
NEtAFOAEAGE F2NJ GKS aedadSvya GKIG LINROJAI
It should be noted that most individual avionics units do not have a MTBF>100,000 |
5). Further, the Major classification would actually be correlated to a functionhahi@uld
be implemented by multiple components whose sum would have to be5THis new
Major classification requirement basically prohibits single failures in combination
operational or environmental conditions and is not consistent with AS/
reconmendations. How would existing systems such as loss of stick pusher me:
requirement? Typically loss of stick pusher isAlfhen in combination with entry into ste
(Remote). It is recommended that the quoted text be deleted.

Partially acepted.

For the reasons detailed in the response to commefi6, the referenced sentence
consideredo beinadequate in the context giaragraphll.g, and is therefore deleted in tt
resulting text.

148 comment by:Garmin Internationa

AMC25.1309, Section 11.g9
HIRF and lightning should not be considered as one of the environmental conditions re
to be met in combination with a single point failure. While the NPA has removed HIFR
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lightning from the Appendix 4 list, it may not be aleonce the final guidance is publish

that HIRF and lightning was considered and removed since it is not intended to apply t

To address this issue, it is recommended that a new sentence be added as follows (t

sentence is in red):

G ! LILIS ysRpkotidedi for fuidance and is not intended to be exhaustive or prescri|

HIRF and lightning does not need to be considered in combination with a single fdikire.

Concerns related to the need to meet single failure in combination with HIRIg&ning

include:

The assessment required in determining the single point failures under HIRF & lightn|

endless due to humerous protections that the aircraft and equipment have. The require

for Level A systems is to have an integrated test,hiows compliance, that often includes
significant number of LRUs with complex architectures. It would be very difficult to qu
single point failures for assessment for a LRU and is further complicated by inte
systems. For any single point fadggrthat can be identified, the assessment is difficul
analyze and would most likely force additional testing with simulated failures. This eff

testing for single point failures would lead to high cost and the time to do the testing v

be impractical to support Certifications given the typical long times it takes to run tes

Garmin does not believe that the benefit of meeting such a requirement warrants the

and complexity with which the systems would need to be designed, tested anifieciert

Some examples of consideration for single point failure that is considered to be impri

include:

1. Does the loss of shielding on wire cause it to be susceptible? Which wire or wi
it at the unit connector, at the interposing connector (whicne if more than one)’
etc.

Degraded or loss of electrical bonding (within LRU and on aircraft).

3. Does the failure of any filtering component on the 1/O cause the unit to
function? If so, which component? Note in many cases it is unknown whethd©t
protection (EMI filtering, lightning suppressors, etc.) is helping or whether some
further downstream is preventing the upset. Often these protection devices
inherently incorporated as good design practices. The only true way to know i
help is to test with and without this I/O protection.

4. lIs there anything downstream of the I/O protection that can lead to the
upsetting?

5. Aircraft level HIRF and lightning testing that determines equipment and wiring
level will need to take into aoctint single failures at the installation level that m
lead to higher threats on the aircraft.

N

response Not accepted.

**x
* *
* *
*

*
* ok

An agency of the

European Union

The concern is acknowledged, but the proposed change is not accepted. Indeed, al
the ASAWG deliberated on the exception of HIRE amghtning from CS 25.1309,
consensus was not achieved due to dissension from all the involved certification auth
(ANAC, EASA, FAA, and TCCA).

The conclusion from the ASAWG report on the related Garmin dissenting opinion (5)
With the exce@tion of removing HIRF and Lightning from the Appendix 4 table for re¢
noted above, status quo for H/L considerations should be maintained until that proy
future committee addresses them.

Because the failures of HIRF and Lightning protection featware often latent, clea
guidance should be provided as to whether qualitative evaluation of failure condi
involving protection features is adequate, and if so, how should such qualitative evali
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**x
* *
* *
*

*
* ok

An agency of the

be performed. Establish a basis for a qualita@gsessment of the architecture to confir
GKFG AG A& NRodzald YR AG Oly gAldKadl yR

151 Dassault Aviatior

DassauKlAviation comment page #35

Extract:

AMC 25.1309(4) Applicability of CS 25.1309.

(9 CS25.1309list g @& | LJIJ AOFo6fS (2 FtAIKG O2y*F
(h) Risks to persons other than airplane occupants should be taken into account
assessing failure conditions in compliance with CS 25.1309. Such risks include thi
people on the ground or adjacemd the airplane during ground operations, electric she
threats to mechanics, and other similar situations. Because such risks are usua
significant in comparison with the risk to the airplane and its occupants, applicants ha
typically addresed these risks in demonstrating compliance with CS 25.1309. Hov
designs may be considered noompliant due to an unacceptable potential threat
persons outside the airplane or to line mechanics.

Comment:

DassauHAviation do not concur with thiamended text. It is not consistent with the curre
criteria established for determining the failure condition severity based exclusively upc
effects on the aeroplane and its occupants (passengers and flight crew).

Such a proposition would require rising deeply AMC 25.1309. Particularly it would mea
revise all the severity definitions to be consistent with the consideration of the effec
ground people.

Requested Change:

Remove these paragraphs. Note that design rules basically take into aqemantial threat
to persons outside the airplane. So it does not bring any significant gap in
improvement. Also such an amendment would lead to multiple inconsistencies in
25.13009.

Not accepted.

As explained in the FAA NPRM d@ftamble from 2002, there has long been a questiol
to whether risks to persons other than aeroplane occupants should be taken into ac
when assessing compliance with F8825.1309.

Without being prescriptive on the failure condition classificatidche AMC25.1309
paragraph 4.h. is meant to request the applicants twignore the effects on persons othe
than aeroplane occupants, particularly when these effects are significantly more sever
the ones on the aeroplane and its occupants.

152 Dassault Aviatior

DassauKlAviation comment page #36

Extract:

AMC 25.1329(4)(r)

r. Latent FallureA fallure is Iatent untll it is made known to the fllght crew or maintena
personnel.
spee%ums%#@%@&%m%a%&@@%#@a&a&ﬁe%&%%@endmon
Comment:

DassaulAviation suggests distinguishing shtetm latent failures from longerm ones that
may help the safetpractitioners when applying the specific risks criteria.
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