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EXECUTIVE SUMMARY

This commentesponse document (CRD) contains the comments received on notice of pro|

amendment (NPA) 2@&L02 (published or27.07.2015) and the responses, or a summary thereof, provic

thereto by the Agency.

The proposed amendments revises theEISO in order to:

(@) modify a number of ETSOs in order to harmonise them with the corresponding FAA TSOs;

(b) introduce new ETSOs (Index 1) which are, where possible, technically similar to existing FA
and

(c) introduce a new ETSO (Index 2), not existing in the FAA TSO series (i.2CETS@ircraft
halocarbon Clean Agemt Handheld fire extinguisher).

The proposed changes are expected to redube regulatory burden for validation of FAA T¢
authorisations by EASA and vice versa, increaseeffesttiveness, and align &3S0 to the state of th
art.

Based on the comments on NPA 812 and the respnses theretoDecision 2018J13 Rwas developed.

Applicability Process map
Affected ED Decision 2003/010/RM (EFS0O) Concept Paper: No
regulations Terms ofReference: 26.06.2013
and decisions: Rulemaking group: No
Affected Certification  authorities, Equipment RIA tyF’e: . Light
stakeholders: ~ manufacturers Technical consultation
during NPA drafting: No
Driver/origin: Efficiency/Proportionality Publication date of the NPA: 27.02.2015
) ) Duration of NPA consultation: 3 months
Reference: Article 5.6(b) of Regulation (EC) No Review group: No
216/2008
Focussed consultation: No
Publication date of the Opinion: ~ N/A
Publication date of the Decision: 2016 Q3
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1. Procedural informatior

Proceduralinformation

1.1. The rule development procedure

The European Aviation Safety Agency (mref 6 SNJ NBFSNNBR G2 |a (G(KS
CommentResponse Document (CRD) in line with Regulation (EC) No 216(Re@snafter referred

G2 +a GKS W.aA0 wS3dAIGia2yQu FyYyR GKS wdz SYI A
¢CKAa NMz SYF{1Ay3 | OlA @A Ruemakidy Prhogfahmended RMTO296 TheK S !
scope and timscaleof the task were defined in the relateerms of ReferencE oR)see process map

on the title page).

The draftCSETSO Amdt 14as been develogd by the Agency based on the utpf the RMT0206 Al
interested parties were consulted througdPA 20%5-02, which waspublished or27/02/2015

79 comments were received frormterested parties, including industry, national aviation authorities
(NAAs)

The text of this CRD has been developed by the Agency

The process map on the title page contains the major milestones of this rulemaking activity.

1.2. The structure othis CRDand related documents

This CRD providea summary of comments and responses as well as the full set of individual
comments (and responseghereto) received onNPA 2015-02. An overview of the resulting rule
showing deleted, new and amended text is providtednnex 1 of this CRD.

The final text is provided in the Annex to the ED Decision amendia €.

Regulation (EC) No 216/2008 of the European Parliament and the Council of 20 February 2008 on common rules in theilfield of ci
aviation and establishing a European Aviation Safety Agency, and repealing Council DdYEGRFEEC, Regulation (EC) No
1592/2002 and Directive 2004/36/EC (OJ L 79, 19.3.2008, p. 1

The Agency is bound to follow a structured rulemaking process as required by Article 52(1) of the Basic Regulation.eSach proc
has been adopted by the Agghd@a al yIF ASYSyd . 2FNR YR A& NBFSNNBR (2 lFa GK
Decision concerning the procedure to be applied by the Agency for the issuing of Opinions, Certification Specifications and
Guidance Material (Rulemaking ProcedyeASA MB Decision No-2012 of 13 March 2012.

*
*
*

*

* ok

*
*
*
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Summary of comments and responses

79 comments were received froi24 commentators.

The majority of the comments were received from the following stakeholders:
T Boeing(14 comments)

T Airbus Helicoptef1l1l comments)

T Airbus(8 comments)

T Thaleg8 comments)

The following Table 1 provida summay of the comments received from stakeholders.

CRD to NPA 23-02
2. Summary of comments anelsponses

16
Comments received during NPA consultation
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2. Summary of comments anelsponses

The majority of the comments submitted were either accepted or partially accepted as shown in the
following table 2:

ACCEPTE Zé?:TEIQTLEE NOTED ACNC(;-II:;TED 1
occurrences 19 14 24 22 79
% 24 18 30 28 100
Table 2

Some of the comments are interconnected; therefore, the responses provided thereto may include
references to responses provided to other comments.

The nature of the comments received ranges from specific technical commemtsséovationsaimed
to improve the wording.

The subjects which received tmaore significant commentare listedhereafter.

T ETSAC167 Personnel Carrying Device Systems (PCDS), also known as Human Harnesses
Five stakeholders made observaticaggainstthe proposalto introduce this TSO in 5 SO.
The wellestablished certificatiompractisein Europebased on STC procdsas been considered
to be an adequate and safe process producing equal or better results than it would have been
achieved byransposition of FAA TSOL67.

The Certification Memorandum (ref. CI@S005 Issue 01, dated 08/12/2014)arifies the
9dzN2 LISFY ! @AFGA2Y { I FSG& | 3Spedie dficaiGhyienNl f O
The Agency decided to accept these ooemts and decided not to publish EFS067.

T ETS@G15Aircraft Halocarbon Clean Agent Haddld Fire Extinguisher
With publication of ETS@C515 the first step is done to achieve the replacement of the Ozone
depleting Halon gas from the aircraft and ¢omply with Regulation (EC)No 1005/2008 and
subsequent amendments
Eight comments have been received froffive different stakeholders addressing technical
specific issuesr asking for text redraftingAll comments have been answered individually and
the proposed texhas beeramendedaccordingly

T ETS@C116aCrewmember Portable Protective Breathing Equipment
TheAgency receivedew comments after publication of Draft ET®Q16a with the intention to
not adopt FAA TSO116a. This was also based onridwgonale that the presenarticles which
had received ETSO/TS®16 authodations are safe and meet the intended purpose.
Additionally it was argued that there was so far no FAA-C$ST authosation grantedby FAA.
However, for the sake of harmaaition of rules between ETSO and FAA TSO the Agency decided
to publish ETS@116a. To clarify the concerns Industry was advised to liais¢heittelated
SAE Working Group responsible for Mamimum OperationaPerformance Standards (MOPS)
and, if consensussireachedETSO/TSQ116a may be revised accordingly.

3

Regulation (EC) No 1005/2009 of the European Parliament and of the Council of 16 September 2009 on substances thaédeplete th
ozone layer OJ L 286, 31.10.2009,q30L

*
*
*

* ok

*
*

*
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2. Summary of comments anelsponses

*
*
*

* ok

*
*

*

T Definition of Failure Conditions
Three commentersisked toclarify that the failure condition classification generally pertains to
the installation on aircraftThe Agency position is thdhe ETSO articlenanufactuer has to
define assumptions regarding the installation thie aircraft and come up with failure condition
classifications while specifying the equipment.

ETSAC3e, ETSO5f, ETS@88b, ETSO112e, ETSO159b, ETSO166b, and ETSCL19d have
been modified to explicitly address the loss and erroneous aspects of the failure conditions.

T References to DQ60/ED14
Several commenters asked to amend ETSO articles in order to refer to the latest revision of
160/ED14.
Where approprate, references to dedicated revisions of B60/ED14 have been replaced by a
reference to CETSO, Subpart A, paragraph 2.1

T Appendix 1 oETS@C70bLife Rafts
Based on a post NPA comment received from industry the Agency decided to amend the
Appendix 1 oETSEC70bin order to accommodate partial ETSO autkations for liferaft to be
integrated in rotorcratft installations.
In these specific casescertain ETSQunctions are provided through the aircraft installation
process by the TC/STC holder.

The above comments do not constitute an exhaustive list of the topics addressed, as various other
changes were made. The full list of comments and responses is pdaviBaragraphi.

A summary of the changes made compared to the text proposed in NPAG20&5rovided in the
ExplanatoryNote of theDS OA & A 2-FTS@ yf YS&/V{RYSY (i MmMQ®

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/Inteegg6 of 284

An agency of the European Union



CRD td\NPA 20182

European Aviation Safety Agency
4. Individual comments (and response

3. Draft CSETSO Amendment 11
The ETSO articlamodified as pertHccepteddand Partially accepte@comments received during
consultation of NPA 20162 are provided in Annex I.

The text of the amendment is arranged to show deleted text, new or amended text as shown below:

(a) deleted text is marked witbtrike-through

(b) new or amended text is highlightedgrey;
600 +y SttALAAA 6X0 AYRAddged id fiontdffor falloming the red@&ted A y .

amendment.

Thefinal resulting text is provided in the Annex to the ED Decision amendiilSS.
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4. Individual comments (and response

4, Individual commentgand responses

LYy NBaLRyRAy3d G2 O2YYSydaz I adlyRINR poSify Ay 2 f

This terminology is as follows:

(@) Acceptedt The Agency agrees with the comment and any proposed amendment is wholly
transferred to the revised text.

(b) Partidly acceptedt The Agency either agrees pafty with the commentor agrees with it but
the proposed amendment is only partially transferred to the revised text.

(c) Noted Tt The Agency acknowledges the comment but no change to the existing text is
consider@ necessary.

(d) Not acceptedt The comment or proposed amendment is not shared by the Agency.

(Generalcomments) -

comment

response

comment

response

comment

*
*
*

* ok

*
*

*
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22 comment by:Boeing

COMMENT APPLIES: TTroughout the NPA, specifically portions addressing £1190b
(Rotorcraft, Transport Aeroplane, and Small Aeroplane Seating Systems), whenever a
Certification Specification is called out.

CONCERNwWherever compliance with a CS section is requested, the amendment le
the requirement is not included.

REQUESTED CHAN®E recgmmend adding the appropriate amendment level to sec
call2 dzi & T ¥ 2 8% 25.B93(¥) L4im&.No. 2561 2

JUSTIFICATIOMarmonization with FAA TST127b.

Not tying the appropriate regulation amendment to an ETSO revision will lead to con
and extraneous workThis begs the question, however:

La A4 GKS F3SyoeqQa AydaSyd GkKrG GKS tF G
regulation may hae considerable effect to an ETSO article?

Not accepted.
The currentETS@olicy is not to reference the CS amendment level.

36 comment by THALES AVIONI(

Thales Avionics thanks EASA for such transposition of existing FAA TSO standards
and appliances into EASA ETSOs, allowing to ensure equivalence between the T
ETSOs listed within this NPA.

Noted

37 comment by THALEBVIONICS

Though such transposition is really appreciated, time to achieve this transposition is d¢
too long (greater than 2 years) and therefore is penalizing EU applicants. Moreover

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
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4. Individual comments (and response

*
*
*
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*
*

*

response

comment

response

comment

response

comment

meantime several FAA TSOs have been updated and now reetbdle transposed.
Thales do expect that a new NPA shortened process will be put in place by EASA for |
TSO transposition with an overall cycle around 6 months up to a final EASA decision |
to get the next transposition by end 2015.

Partially accepted.

The Agency established a revised process for future updates-BTSS, which includes
generic ToR, without the need to consult a list of ETSO candidates. FurthethmomePA
comment period will be shortened from 3 to 2 méntonsultation.

38 comment by THALES AVIONI(

If the mutual acceptance process is put in force by EASA and FAA in the BASA TII
would recommend that Part 21 or CS be changed to allow EU applicant to apply in |
with EASA for a FAA TSO standdtdwill provide a consequent optimization &ASA an
FAA resources in preventing that each regulatory system has to copy the regulation n
standards of the others, and in preventing thegtch regulatory system has to ensure at
time full compliance of the RTCA and EUROCAE standards refetinede TSOs / ETSOs.

Partially accepted

The TIP Rev. 5 includes a provision to allow, for the case where EASA has no ETSO
the use of Part 21.A.305. The FAA TSO standard could, in the individual cesesidered
an equivalent specification.

39 comment by THALES AVIONI(

Though CETSO Subpart A is not addressed within this NPA, Thales would like to rece
that referring to Certification memorandum, as for example for AEH, has been reco
inappropriate in a GETSO. Therefore Thales is requesting its removal @s &® possible
Moreover, it introduce additional differences with FAA which should be prevented i
scope of the envisaged mutual recognition and acceptance.

Noted.

CSETSO is referring to EASA Certification Memorandum AEH as a gurddadal and NO™
as a requirement.

The reference to EASA Certification Memorandum AEH willsensidered when AMC 2(
152 (within RMT.0643) will be available, as mentioned to industry.

44 comment by:Austro Control

page248: Appendix 1. This Appendix prescribes the Minimum Performance Standards
for aircraft handheld fire extinguishers. The applicable standard is SAE AS6271 'Hal
Clean Agent HanHleld Fire Extinguisher’, issued in January 2013.

Comment / Qestion: Has thismentioned MPS ( Minimum Performance Standar@ny
relationship to the MPS mentioned in CS25, AMC 25.851 c) Alternative fire extingt
agents . If not, what is the consequence ?

General comment : If this proposed ET8C515 hasm equivalent in the FAA TSO Serjas
is expected that this will not be accepted for import into thkS ( Eg for export )2what will
be the consequence ?

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
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4. Individual comments (and response

response

comment

response

comment

*
*
*

* ok
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Noted.

The MPS required in this ETSO and the MPS mentioned2b,@3/C 25.851c the same
document.

The U.S. system currently relies on the UL qualification process and hence FAA sees
to issue a corresponding TSO standard. However, since the technical requiremel
similar (UL 711, UL 2129, MPS) the FAA may accept Europeartinguishers with ETS!
2C515 authosation under the provisions of TIP Rev. 5 of theBUBbilateral agreement.

45 comment by:Airbus Helicopters

<Major comment>

CSETSO Subpart A paragraph 2.1 states about acceptability-66D8D14 from revision C
change 3 to revision G (the current one).

The current revision is generally the one selected for new TC/STC and possibly for si¢
changes.

Accepting previous revisions for newly developed ETSO articles may make it impractic
install such articles in new aircrafts or aircraft changes.

Recommendation
Amend CETSO Subpart A paragraph 2.1, in order to make revision G applicable fro
on for all new ETSO articles.

Not accepted.

It is recogrsed that the latest reision of EBL4/DO-160 may be required at installation lev
and we encourage ETSO applicants to go that path. However, old equipment going thi
major change are required to use the applicable standard. If the environmental sta
becomes the latesED14/DO160 release, significant cost will be added for no added sa
as an example, a transponder being upgraded (most generally a software change) to
the ADSB out mandate would have to be environmentally requalified whereas rema
installed on aircraft on which the former release was acceptable.

48 comment by:Airbus Helicopters

<Major comment>

In several proposed ETSOs, the wording quoted below is found in section 3.2.1
GThere is no standard minimum failure conditickassification for this ETSO. The falil
condition classification appropriate for the equipment will depend on the intended use
equipment in a specific aircraft. The loss of function and malfunction failure con
classification for which the @gpment is designed shall be documerted

The concerned ETSOs are listed below:
ETSEC70Db,

ETSEC76b,

ETSEC89a,

ETSEC99a,

ETSEC100c,

ETS@C113a,

ETSEC139a,

= =4 -8 —a —a 2 9
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4. Individual comments (and response

response

comment

*
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1 ETSEC173a.

This calls the following comments:

1 When an equipment supplier develops afi-the-shelf article, he does not know ¢
installation situations. Especially, failures may be mitigated by redundant
L2aaAaof e RAAAAYAL L NI AyalThé ffdiluier 2oylciticr
classification appropriate for the equipment will dedeon the intended use of tf
equipment in a specificaircréft A4 2F y2 dzaS:

9 Failure condition classification belongs to the world of the installer. A 1
appropriate wording is expected to state that the supplier of the article shall prc
information about the failure modes, their expected probability of occurrence a
or the design assurance level to which each function / item has been developec

Recommendation

Recommendation is to replace the presently proposed wording by the following one:
GThee is no standard minimum failure condition classification for this ETSO. The
modes, their expected probability of occurrence and / or the design assurance level tc
each function / item has been developed shall be documented for use byt &

NOTE The wording might need adaptation depending on the type of article (espe
GRSA&AAIY | dadzN)I yOS tS@Ste¢ YlLe y24 0SS Ol

Partially accepted

It is recogreed that the failure condition classification generally pertains to the installe
on aircraft. Nevertheless, the objective of most ETSO equipment is to design articles v
a specific installation being defined. They will becometludfshelf equipmen and will
subsequently be installed on many different aircraft types. The ETSO article desigr
therefore to define assumptions regarding the installation on aircraft and come up
failure condition classifications while specifying the equipmertitesE assumptions an
related classifications are then used to define the Development Assurance
(FDAL/IDAL) and safety objectives commensurate with the classification as per the gt
addressed in GBETSO subpart A section 2.4. If failure condgicare not defined ani
classified, the equipment design falls short of this guidance, as no classification \
defined, except solutiofbased requirement such as defining FDAL/IDAL and failure rat
initio. This is particularly iuited for compl& equipment which mixes several DAL anc
OKIFIyyStaz a ¢Sftf Ia FT2NJ IFNIAOfSa O2VYL
Agency expects that installation requirements are listed in the article installation m;
when meeting ETSO safety jettives require specific installation architecture (such
installation of redundant equipment).

It should be noted that these ETSO requirements are minimum requirements anc
additional requirements may apply when installing the article in speosiallation.

Aside from this position, we recogaithat the generic text present in section 3.2.1 of e
ETSO can be replaced by a direct reference to the subpart A when no specific classifi
provided.

49 comment by:Airbus Helicopters

<Major comment>

Several proposed ETSOs use in section 3.2.1 (Failure Condition Classification) the 1
wording:

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
N Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/Inteeggtl 1 of 284
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4. Individual comments (and response
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CHAfdNB 2F G(KS TdzyOirzy RSTAYSR Ay OB N

The concerned ETSOs are listed below:

1 ETSEC3e,

1 ETSECHf,

1 ETSEC88Db,

1 ETSEC1l12e,

1 ETSEC119d,

1 ETS@C126b (although distinction is made between malfunction and loss),

1 ETS@C151c (although distinction is made between several types of failures),

1 ETSE@C166b (although distinction is made between fuattion and loss),

1 ETSEC515.

This calls the following comments:

1 CFailure of the functioh A& | 3ISYSNARO GSNY FyR R
types of failures (especially loss of function or malfunction and, in that case, ty
malfunction).

1 The failure classification concept applies to a function, not to a article, and
depend on the type of aircraft. Failure condition classification belongs to the v
of installers. A more appropriate wording is expected in the world of equipr
supplers.

71 Failures at equipment level may be mitigated by the architecture (espe
redundant and possibly dissimilar installations).

Recommendation
The following is suggested:
1 Make a clear distinction between loss of function and malfunction (and, w
necessary, several types of malfunctions),
1 Specify in terms of probability of occurrence of events (loss, malfunctions) and,
relevant, in terms of design assurance levels,
1 Clearly indicate that the specified levels are minimum expectations andthiea
actual performances shall be documented for use by the installer.

response| Partially accepted
Seethe responsdo comment 48.
ETSEC3e, ETSO5f, ETSQ88b, ETSO112e, ETSO159b, ETSO166b, and ETSOL19d
have been modified to explicitly addresse loss and erroneous aspects of the faill
conditions.
Note that ETS@126b and ETSZL515 are not expected to exhibit erroneous behaviou
the case of ETSOL151c, the erroneous behaviour is already present in the NPA text.
Documenting the design as@nce level is already addressed by the AMC to 21.A.608.

comment | 50 comment by:Airbus Helicopters

<Major comment>

The following proposed ETSOs are referencing specific revisionsi8®O
1 ETSEC76b referencing DO6OE (page 38),
1 ETSE&Clléaeferencing DEL60F (page 99, 4 occurrences),
1 ETSEC515 referencing DO60G (page 249).

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
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4. Individual comments (and response

**
*
*
*

* ok

*

*

response

comment

response

comment

response

comment

The current revision of DO60/ED14 is G. This revision is generally the one selected for
TC/STC.

Accepting previous revisions for newly developed Edifi€fles may make it impracticable |
install such articles in new aircrafts or aircraft changes without compleme;
environmental qualification testing and possibly changes in the design.

Moreover, as far as a specific paragraph has beemugéh CETSO Subpart A, referring
this paragraph makes €E5'SO more easily maintainable.

Recommendation
Recommendation is to refer to €SO Subpart A paragraph 2.1 for the applicable rev
of DO160/ED14, instead of referencing specific revisions invittial ETSO specifications.

(see also comment #45)

Accepted.
The reference to dedicated revisions of REO/ED14 is replaced in ETSCY6b,-C116a,-
2C515 by a reference to EE3 SO, Subpart A, paragraph 2.1

64 comment by:Luftfahrt-Bundesamt
The LBA has no comments on NPA 2025
Noted.

67 comment by:UK CAA

Thank you for the opportunity to comment on NPA 2@I5 'Systematic Review ar
Transposition of existing FAA TSO Standards for Parts Appliances into EAS
ETSOs'Please be advised that there are no comments from the UK Civil Aviation Authc

Noted.

68 comment byICAR International Commission for Alpine Res

#1

EASA CommeiResponse Tool (CRT)
http://hub.easa.europa.eu/crt/

ZurichAirport / May 23, 2015
Regarding: NPA 20132 Systematic review and transposition ekisting FAA TSO

standards for parts and appliances into EASA ETSOs

The C 167 is a USSO which does not yet exist within EASA (see draft NPACG2)138ny
DO/PO can apply it and it is also quoted under the name of TSO C 167 in the EAS,
005.
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4. Individual comments (and response

response
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The implementation of C 167 as an ETSO might be problematic: due to its many refere
US organisations and authorities, C 167 cannot be transferred to the Europear
governed by EASA. PPE Personal Protective Equipment) against fall, are simple
conformity with the harmonised EN standards, have been used for decades in the field
and alpine rescue and occupational health and safety.

Every single day, members of technical crews, task specialists, HHOs, loadmasters an
alpine reguers use such PCDS for both onshore and offshore applications. The re
SELISNASYOS 46AlGK (KSaS RSOAOSa Aa Yd# GA
for an obsolete TSO, which is moreover clearly meant for the US, should be transfe
the European judicial area.

Often enough it happens that C 1@@rtified products, such as a securing belt for hi
operators, contradict anything we have learned in the past 10 years about ergonc
current safety standards and statd-the-art manufacturing. One of the reasons for tt
might be that it is the helicopter manufacturer (TC holder) who is dealing with issues b
its core competencies.

Due to the above mentioned reasons, the implementation of TSO C 167 as an ETS(
representa step backwards. In other words: the implementation of an ETSO C 167
have no noticeable impact on safety.

Moreover, we wonder why should EASA accept the TSO C 167 and, even worse, wh
the Agency be ready to implement it as an ETSO when t8eidJnot prepared t
acknowledge our EN standards?

This is protectionism. All complex PCDS (cages, baskets, rescue nets, fixed ropes
more individuals, etc.) must be certified in accordance witlRZ&9. and hence underg
the STC procedure.

sign.
Patrick Fauchére
President of the ICAR
Air Rescue Commission

sign,
Franz Stampfli
ICAR President

ICAR; International Commission for Alpine Rescugww.alpinerescue.org

Office + c/o Swiss Alpine Rescue SAR, Regpter,P.O. box 1414 8058 Zuich-Airport
Switzerland

phone +4144-6543554 + fax +4144-6543842+ mobile +4179-9574169+ office@alpine

rescue.org

Accepted.
Based on the comments received, EA8#ognsesthat the present practice for certificatio
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comment

response

comment

response

comment

response

comment

response

of PCDS, provides an adequate level of safety and that the publication ofEB3Qvoulc
haveany added value.
As a consequenc&ASA will not publisie proposed ETSO167.

70 comment by:CarlNorgren, Swiss Int Air Line
SWISS takes note of the contents of NPA WA Bithout further comment.

Noted.

73 comment by DGAC Franct
DGAC France has no specific comment on this NPA.

Noted.

74 comment by:Garmin International

General Comment coverifgTSOs C3e/C5f/C88b/C112e/C119d/C126b/C151c/C159b/(
A 2/2C515

ETSOs should not specify the failure condition classification of the function provided
ETSO.Failure conditions and their effects ocrew/aircraft are specific to aircraft an
installations and therefore require a safety analysis to determine the classification.

Suggest using text similar to that found in EXSMb for Section 3.2 AFailure Conditior
Classification:

& ¢ KS NS taridérd myirdmund failure condition classification for this ETSO. The fe
condition classification appropriate for the equipment will depend on the intended us
the equipment in a specific aircraft. The loss of function and malfunction failure com
classification for which the equipment is designed shall be documented.

Not accepted; See answer to comment 48.

76 comment by:Garmin International

General Comment

Suggest remaining consistent with references to RI@Aments. Some references appei
& awe/-1-ké5 hl YIRa 2 d W ENE SiBghest keeping the forward slash as |
is consistent with industry standard reference and the equivalent TSOs which refe
these documents.

Not accepted.
Y iks €eserved for separation between the EUROCAE and RTCA documents.

2. Explanatory Note p. 411

comment

*

* *
* *
*opk

An agency of the European Union

1 comment by:Prof. Filippo Tomasell
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response

comment

response

comment

response

comment

*
*
*

* ok

An agency of the European Union

Multipurpose Electronic Displays can also be installed at the level of Remote Pilot ¢
(RPS) whichaccording to Article 3 of Basic Regulation, is i@elparts” of the Remotel
Piloted Aircraft System (RPAS). The Agency should envisage one or more ETSOsa&@l
RPS station.

Noted.
Thank you for this recommendation for thislemaking activity, EASA considers this CRD
being the appropriate means to questiamew rulemaking activity.

2 comment byProf. Filippo Tomasell

"Detect and Avoid" (DAA) is an essential part of a Remotely Piloted Aircraft System
According to ICAO Doc 10019 DAA can executer one or more functions. According
"roadmap” delivered by the European RPAS Steering Group toi the EC in Juneh2(
Agency should publish two ETSOs for DAA, one covering the airborne part and one ¢
the ground part (functionality and environmental qualification criteria may well be differ:
When does the Agency intend to execute its task?

Noted.
Thank you for this recommendation for thislemakingactivity, EASA considers this CRD |
being the appropriate means to questiamew rulemakingactivity.

3 comment byProf. Filippo Tomasells

ETSE@C173a covers Nick€admium and Leadcid batteries. Experiece so far has howe
deomstrated that, for electrically powered RPAS, one of the most critical parts is the Li
Polymer (LiPo) battery pack. Does the Agency plan to issue an ETSQ foattéRes as
well?

Noted.

Thank you for this recommendation for thislemakingactivity, EASA considers this CRD
being the appropriate means to questiamnew rulemakingactivity. There are standar
development activities at RTCA.

9 comment by:Christophe BESSET INTERTECHN

In page 10 :
Typo, the ETSO116ashould be based on the FAA FSOL6a.The current wording refer
to FAA TSQ16. The last version dated 30.7.2009 is the-C3@6a

Accepted.
Referencewill be made to TS@116a instead of TSOL16.

12 comment by AmSafe Bridport

The equivalent ETSO to FAA T&D3 Fire Containment Covers has not been listed in
NPAFAA TS@203 was published in July 2014 as a part of an urgent need for F(
improve fire safety on board freighter aircraft (main decklass E) with the expetion for
the equivalent ETSO to soon follow. A lot of airlines and freighter companies have
great interest in the product and are particularly keen on the TSO/ETSO status
LINP RdzOG® DNJI YyGSR GKIF G Llzof A&aKSRong TIOEDSK
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response

comment

*
*
*

* ok

An agency of the European Union

provide operators with the required endorsement from authorities that the produc
standardised and is considered important to the industry. This is especially import:
operators as confirmation that the TSO/ETSO approved product méetsminimum
performance required and the necessary evidence has been assessed by the reg
authorities.FCCs are a huge improvement to aircraft fire safety and a TSO/ETSO wol
considerable amount to assert that.

Noted.
ProposedETSEC203 will be part of the next update of€$S0O.

18 comment by:Airbus

Pages 7, 15, and 889:

Delete change of ETS@.06 to C116a

RATIONALE / REASON / JUSTIFICATION:

TSO/ETSO-116 is based on Aerospace Standard SAE AS 8047TSBedll1l6a has
introduced a number of changed and additional requirements. TSI16& has beel
effective since 2009, but currently no TSELXBa equipment is available. All approv
Protective Breathing Equipment are still only TSOLE certified and mosbf them will not
meet the new requirements. Consequently the requirement change will lead to addi
work for approval of deviations. It is not known how the new requirements will signific
enhance the safety.

Not accepted.
Seethe resporseto comment 71.

59 comment by:new European Helicopter Association (Et

The C 167 is a USSO which does not yet exist within EASA (see draft NPAG2)1Bny
DO/PO can apply it and it is also quoted under the name of TSO C 167 in thEEAS,
005.

The implementation of C 167 as an ETSO might be problematic: due to its many refere
US organisations and authorities, C 167 cannot be transferred to the Europear
governed by EASA. PPE Personal Protective Equipment) againstefalimple PCDS,
conformity with the harmonised EN standards, have been used for decades in the field
and alpine rescue and occupational health and safety.

Every single day, members of technical crews, task specialists, HHOs, loadmastersiadh
alpine rescuers use such PCDS for both onshore and offshore appllcatlons The r
experience with these devices is multiple and extremely broadés®s R2y Qi & ¢
for an obsolete TSO, which is moreover clearly meant for the US, sheul@nsferred to

the European judicial area.

Often enough it happens that C 1-8@rtified products, such as a securing belt for hi
operators, contradict anything we have learned in the past 10 years about ergonc
current safety standards and stabf-the-art manufacturing. One of the reasons for tl
might be that it is the helicopter manufacturer (TC holder) who is dealing with issues b
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response

comment

response

comment

response
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An agency of the European Union

its core competencies.

Due to the above mentioned reasons, the implementation of TSO C 167 as an EII8(
represent a step backwards. In other words: the implementation of an ETSO C 167
have no noticeable impact on safety.

Moreover, we wonder why should EASA accept the TSO C 167 and, even worse, wh
the Agency be ready to implement it as anSPET when the US is not prepared
acknowledge our EN standards?

This is protectionism. All complex PCDS (cages, baskets, rescue nets, fixed ropes
more individuals, etc.) must be certified in accordance witlRC&9. andhence undergc
the STC procedure.

Accepted.
Seethe responsdo comment 68.

61 comment by:CAA CZ
2.3 (RIA)

Option 1 is probably the most acceptable.

Noted.

62 comment by:CAA CZ

2.1 (Overview)

The documentdoes not clearly define the answer to the following fundamental quest
which is:

Is it true that in case of harmonized TT&DSO it will not be necessary to perform Equipn
Qualification for TSO, although regulation Patt point 21.A.303 b) refers 6TSO only?

Noted.
With Revision 5 of the Technical Implementation Procedures (TIP) of the EU/ US k
agreement a reciprocal acceptance for ETSO/TSO articles was introduced.

63 comment by:CAA CZ

2.2 (Objectives)

ETSO and TSO harmonization and validation is good way in reduction of certificatior
.dzi AyadSIFIR 2F LINRLRAaSR NRaAy3d al ¥Sde

Oz2y Gt Ay tAyla G2 LIAR {!9 R2O0dzyS ymsorieted
to MIL standards or other public accessible documents). This may lead to practical fa
safety (practical using of unamended and/or unofficial copies) and cultureless environ
Safety requirements addressed in E/TSO requirements|dhoel accessible and should

open-source.

CAA CZ has access to SAE docungdmisonly limited.

Noted.
Neither EASA nor FAA have the resources to write and coordinate technical star
Therefore EASA and FAA do task recsgdistandardsation bodies (SAE, EUROCAE, R

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
. Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/Inteeet18 of 284



European Aviation Safety Agency CRD td\PA 201852

4. Individual comments (and response

comment

*
*
*

* ok

An agency of the European Union

ISO etc.) to perform this work.

71 comment by B/E Aerospace Systems / Office of Airworthin
#2

Ref.

NPA 20182

Systematic review and transposition of existing FAA TSO standards for parts and ap|
into EASA ETSOs, here EC306

Dear Sirs,
we have reviewed the a.m. NPA and with respect to the planned adaptation eCTE6x
we would like to stee the following:

Generally, B/E Aerospace Systems supports the harmonisation of regulations betwee
and the FAA; nevertheless, the regulations adapted must be mature and consistent i
and must promote the increase in safety and reliabilityhef equipment described within.

TSGC116a in general adapts SAE Standard AS 8047, Performance Standard for Ca
Portable Protective Breathing Equipment for Use During Aircraft Emergencies, but in
multiple FAA modifications or aeltths.

Per sethis proceeding deviates from the common practice of using available SAE sta
to define minimum performance standards as a part of technical standard orders
standards are prepared by the SAE A10 committee, which is a group of representathe:
aviation industry and includes authorities and user representatives. SAE standards rej
state of the art and accordingly may be used as reference documents without fu
modifications.

The actual TSG@116a has been reviewed against EC3@6and acomparison including fu
ASy nnt KlFa o6SSy SaidlrofAdKSR 64SS |Gl
Standards of ETSOL16and TS& mmMmc F QX RFGSR HT ®dnp dmMp L @

As major key points to disapprove the adaptation of T3@6a we identified the followg
FAA add ons

§2.1 Applicable Documents

Reference to OEM specific documents, here Airbus ATS 1000.001 (which also not vali
anymore). Authority documents should not refer to OEM documents, unless they are di
facto industry standardand publicly available.

§ 3.1.4 (FAA modified)

Failure of the unit to operate or to cease operation must be apparent to the user. This r
be accomplished with aural and/or visual warning that also must activate at gas supply
exhaustion.

Enforcement othis requirement would exclude specific established design solutions fro
dza ST F2NJ SEFYLX ST t.9Q4 6AlGK 2E§ T8skhermita
is extremely sensitive to humidity and accordingly must be packed in a manner to previ
ingress of humidity (here a vacuum packaging).
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A potential realisation of an optical and acoustical warning could be the use of an LED
flashlight and a buzzer driven by a battery. Besides the fact that additional electronic
components already would have ampact on the overall reliability of the entire equipmer
vacuum packaging of batteries is a controversial approach.

Furthermore, the use of batteries on board of aircraft has been identified as a critica
and it should not be mandated by a minimymerformance standard without an essent
need.

¢C@LIAOIEtes GKS dzaS¥dzZ tATFS 2F t.9Qa A
visual inspection. Equipment on the market in various configurations is in service sin
SYR 27F (KS s shgwnitrdiability dRring(dtorage, as well as operation, ove
years to date.

Accordingly, the inclusion of new design features is not considered to promote the inc
of safety of passenger, crew or aircraft and should not be adapted.

§3.2.1 (FAA modified)

Average inspiratory limits must be within the following:

Detailing an average also must include a time or other basis for the average. Without tl
requirement is ambiguous and of limited value.

8§6.3 Environnental Qualification

(FAA added)

The environmental requirements have been formulated in more detail by the FAA, wt
generally to be welcomed, but some of the temperature tests seem to follow OEM sg
scenarios and not the requirements as detailedRTCA DQ@60.

The test scenarios should be harmonised with RTGAGDO

FAR 25.1439 Protective breathing equipment

FAR 25.1441 Oxygen equipment and supply.

FAR 121,337 Protective breathing equipment

Reference to aircraft certification requiments within a ETSO/TSO is quite unusual.
requirements listed include installation and operation requirements, which should nc
part of a minimum performance standard.

Typically, the use of ETSO / TSO approved equipment is used as means of cermipl
demonstrate compliance with certification requirements. Accordingly including these al
in the ETSO/TSO would lead to an infinite lodxcordingly these references must
deleted.

Based on the rationale above, B/E Aerospace Systems doesnmitiepthat this adaptatior
of

TSGC11l6a to ETSOl116a is mature enough foromote increase of safety of passeng
crew or aircraft.

Accordingly, we request EASA not to adafilGC116a to ETSO116a before the presente
concerns have been addressed.

B/E Aerospace Systems GmbH B/E Aerospace Systems GmbH
Sonke Semmelhaack Harald Friedrichs
Director of Engineering Office of Airworthiness

Not accepted.

The comment goes beyond the intent of NPA 2025which aims at harmonisintpe FAA
and EASA regulations. The content of both TSO C116a and ETSO C116a may hi
revisedin the future, on the initiative of an appropriate working group, but this is not
subject of the NPA 20162.
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3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decision),
SUBPART B LIST OF ETSOs (INDEX 1 AND INDEXNDEX 1

p. 1317

comment

response

comment

response

comment

*
*
*
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An agency of the European Union

11 comment by:AmSafe Bridport

The equivalent ETSO to FAA T&D3 Fire Containment Covers has not been listed in
NPAFAA TS@203 was published in July 2014 as a part of an urgent need for F(
improve fire safety orboard freighter aircraft (main deakClass E) with the expectation f
the equivalent ETSO to soon follow. A lot of airlines and freighter companies have
great interest in the product and are particularly keen on the TSO/ETSO status
product DN} y 4 SR (KF{G LldzofAadKSR ¢{hk9¢{ha R
provide operators with the required endorsement from authorities that the produc
standardised and is considered important to the industry. This is especially import:
operaors as confirmation that the TSO/ETSO approved product meets the min
performance required and the necessary evidence has been assessed by the reg
authorities.FCCs are a huge improvement to aircraft fire safety and a TSO/ETSO wol
consideable amount to assert that.

Noted.
Seethe responsdo comment 12

18 comment by:Airbus

Pages 7, 15, and 889:

Delete change of ETSE@L.06 to C116a

RATIONALE / REASON / JUSTIFICATION:

TSO/ETSO-116 is based on Aerospacetandard SAE AS 8047. The TSTO16a has
introduced a number of changed and additional requirements. TSI16& has beel
effective since 2009, but currently no TSE@X6a equipment is available. All approv
Protective Breathing Equipment are still onlyOT€116 certified and most of them will nc
meet the new requirements. Consequently the requirement change will lead to addi
work for approval of deviations. It is not known how the new requirements will signific
enhance the safety.

Not accepted.
Seethe responsdo comment 71.

43 comment by THALES AVIONI(

Several FAA TSOs have evolved after the start of this rulemaking task (June 2013
resulted in this NPA. therefore it would be desirable to address in the short
transposition oif the following FAA TSOs in EASA ETSOs

TSGC1le Cargo Compartment Fif@etection Instruments 08/19/2014
TSG

C123c Cockpit Voice Recorder Equipment 12/19/2013
TSO Flight Data Recorder Systems 12/19/2013
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Cl24c

TSO
C145d

TSO
C146d

TSO
Cl47a

TSO
Cl76a

TSO
Cl77a

TSG
C195b

TSO
C196b

TSO
C199

TSG
C203

TSO
C204

TSG
C205

TSG
C206

TSO
C207

Airborne Navigation Sensors Using the Global Positioning Syste
Augmented by the Satellite Bas@édigmentation System 12/20/2013
StandAlone Airborne Navigation Equipment Using The Global

Positioning System Augmented By The 12/20/2013
TRAFFIC ADVISORY SYSTEM (TAS) AIRBORNE EQUIPMEN" 09/05/2014
Cockpit Image Record&mquipment 12/19/2013
Data Link Recorder Equipment 12/19/2013
Avionics Supporting Automatic Dependent SurveillanBeoadcast

(ADSB) Aircraft Surveillance 09/29/2014
Airborne Supplemental Navigation Sensors for Gl&lsitioning

System Equipment using 12/20/2013
Traffic Awareness Beacon System (TABS) 10/10/2014
Fire Containment Covers (FCC) 07/01/2014
Circuit Card Assembly Functional Sensors using SaRdiged

Augmentation System (SBA&) 12/20/2013
Circuit Card Assembly Functional Class Delta Equipment Using
SatelliteBased Augmentation 12/20/2013
Circuit Card Assembly Functional Sensors using Aiigastd

Augmentation for Navigation and 12/20/2013

Aeronautical Mobile Airport Communication System (AeroMACS 05/13/2014

Partially accepted.
The mentioned ETSO standards are considered with theangsmdment of CETSO.

46

comment by:Airbus Helicopters

The following ETS@srrespond to obsolete equipment:

f

f

ETSAC65a, Airborne Doppler Radar Ground Speed and/or Drift Angle Mea:
Equipment (for Air Carrier Aircraft)

ETSE@C68a, Airborne Automatic Dead Reckoning Computer Equipment Ut
Aircraft Heading and Doppler Grour8peed and Drift Angle Data (for Air Car|
Aircraft)

The corresponding FAA TSOs have been cancelled, as being obsolete (see Federal

Vol. 77

, No. 171 / Tuesday, September 4, 2012).
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comment

response

Recommendation
Cancel ETSO65a and ETSC68a.

Noted.
Based on the cancellation of the FAA TSOs, EASA may consider cancelling thefor BHES
nextamendment ofCSETSO.

a7 comment by:Airbus Helicopters

<Major comment>

2 KSNBFa NB3IdZA I GA2Y TnykHAMH BIr8d aulddrisations i
APU, CETSO is missing an ETSO for APU.

Recommendation
Transpose FAA TSI 7b (Gas Turbine Auxiliary Power Units)

Not accepted
The EASA requirements for APU are laid down iAR3% Due to this difference in regulato
structure, the Agency will not transpose FAA TSUb.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©

C89a 'CREW MEMBER OXYGEN REGULATOR, DEMAND' p. 4647

comment | 15 comment by:Airbus
The TSO refers to AS 8027 with a number of changes as stated in Appendix 1 (M
Performance Standard). EASA and FAA should initiate at SAE changes of the AS
MPS, as the involved SAEB® Committee may be not aware about necessary revisioh®
document.
Lack of harmonization and communication in particular between EASA, FAA ar
complicates equipment qualification and lead to confusion.

response| Not accepted
SAE A0 Committee is an industry body providing technical standardsefpripment
qualification. Generally the FAA and EASA are involved in the creation of the standa
not all comments from the regulatory bodies are considered by the SAE Comn
Therefore it is sometimes considered necessary to delete or modify requents from the
SAE standards.

comment | 16 comment by:Airbus
Sl units, which are internationally agreed, shoud be used.

response| Noted.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©
C99a 'FlighDeck (Sedentary) Crew Member Protective Breathing Equipment'

p. 5657

*
*
*

* ok

An agency of the European Union
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comment

response

20

comment by-Airbus

The TSO refers to AS 8031A with a number of changes as stated in Appendix 1 (M
Performance Standard). EASA and FAA should initiate at SAE changes of the AS
MPS, as the involved SAEB@& Committee may be not aware about necessary revisidhe
document.

Lack of harmonization and communication in particular between EASA, FAA ar
complicates equipment qualification and lead to confusion.

Not accepted
Refer tothe response taomment No. 15

3. Proposed amendments 3.1. DraftCertification Specifications (Draft EASA DecisionTS©
C99a 'Flight Deck (Sedentary) Crew Member Protective Breathing EquipmeAPPENDIX 1.: p. 5859
MPS FOR FLIGHT DECK (SEDENTARY) CREWMEMBER PROTECTIVE BREATHING EQ!

comment

10

comment by:Christophe BESSET INTERTECHN

Page 59

Last line of the matrix , the proposed revision of the §10.1 of the AS8031A mention
"The microphone must meet the requirements of ETEI39"

f

f

We should add “or any further revision" . Indeed th&aTSEC139a is part of thi
present NPA

We should add : " or any microphone already mounted intcals@ady approvec
crewmember  protective  breathing equipmenOn legacy aircraf)\/C
manufacturers and operatomsould like to replace their old PBE by a neme ETSC
C99a agreed, without changing the type of microphone : the original microp
fitting well with the legacy A/C communication system. In addition, the2D@
(Tech. spec of the ET$I239a) is based on ertype of communication circuit (th
one used on Boeing and Airbus AMU), which is very different from
communication circuit used onto Falcon or Gulfstream legacy A/C : a-ETS@
microphone could not operate properly.

response Partially accepted
The remarks are relevant. The retained wordindgPise microphone must be approved
meet the requirements of ETSCL39a or late®

comment

*
*
*

* ok

An agency of the European Union

52

comment by:Airbus Helicopters

The proposed text revising AS8031A section 10.1 refers to a micropmaeting the
requirements of ETS0O139.

As a matter of fact, the present NPA also amends ETED to ETS0139a, supersedin

ETSEC139 (see paragraph 1 of ETSTB9a).

Recommendation
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Recommendation is to reference EFS089a instead of ETSI1.39.

Partially accepted.
Refer tothe response taaomment No. 10.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©
C112e 'Secondary Surveillance Radar Mode S Transponder’

p. 7778

69 EUROCONTRC

ETSEC112e Page 77
EUROCONTROL makes a supportive comment:

The proposed ETS€112e text is in line with what exists in the original TT80L2e and with
the proposed modifications to ICAO Annex-Mblume 4 concerning the management of t
CommB broadcast in order to avoid problems with ACID in Europe. This change is the
fully supported by EUROCONTROL as it ensures good operation of ELS in Europe.

EUROCONTROL raises a question followeddgommendation:

FAA TS@112e explicitly indicates that the Overlay Command Capatléitgribed in the
transponder MOPS is mandatory for Lefetransponders. Is this function still mandatc
according to ETSEL12e and ED7B? EUROCONTROL recommends to eftisair¢here is
no confusion heraince this function is required to cope with tlieansponder Register swe
(CommB Data Selector (BDS) swthat is happening in Europe.

Accepted.
A note has been added to clarify this issue.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©
C112e 'Secondary Surveillance Radar Mode S Transpond&PPENDIX 1: SECONDARY

*
* *
*
*

* ok

An agency of the European Union

SURVEILLANCE RADAR MODE S TRANSPONDER, AMENDMENT TO EIBEOCAE ED p. 7982
REQUIREMENTS
4 Jeffrey GREESC

Appendix 1, first paragraph under Note 2, 2nd sentence: Is "...by transmitting RR=16 w
or 7..". There should be a not equals sign between the DI and the 3.

Accepted
TheETSO has been updated accordingly.

5 Jeffrey GREESC

On page 80, 5.5.8.23.1, a(3j:the intention is to match the D@B1E text for this itentl do
not have access to EIB), the phrase "for all integrators" should be added to the end of
last sentence.
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4. Individual comments (and response

response

Not accepted.

It is recogrsed that requirements are sometimes phrased differently betweerIBOE anc
ED73E. However, it is ndhe intent of the transposition of the FAA TSO to address all t
differences. The text introduced in ETSM®12e regarding section 5.5.8.23.1 is unchar
from the EDB73E, except for adding the reference of the procedure to keep a consi
document.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©

C113a 'Airborne Multipurpose Electronic Displays' p- 8384
comment | 75 comment by:Garmin International
ETSEC113a
Section 3.1.1
Page 84
Suggest removing thiellowing requirement:
a¢2 oS StATAo0tS G2 GKAA 9¢{h adlyRINR:
LINE GARAY A GKS @GAadzZ ftAaliAzy FdzyOlA2y dé
SAE AS 8034B allows for ratigplay units which would be specifically excluded from E
C113a (lom SAE AS 8034B section 1 Scope):
G9f SOGNRYAO 5AaL}lea OFy AyOfdzRS 2yS 2
Other configurations are possible.
w {eéeyYoz2t DSYSNI 2Nkt N2OS&aaz2NJ | yAd o{ |
generation processing and symbol generation capability, power supplies, inte
logic/buffer circuits and Display Unit interface capability. The SG receives data from €|
sources, produces symbols as electronic signals, and transmits the symbols to the
lyAGaocan pé
It is not clear what ETSO would be claimed for a Symbol Generator/Processor Unit as
in SAE AS 8034B if they are specifically excluded fromETEa applicability.
Additionally, it appears that this ETSO is not functionally edgi to FAA TSG113a with
this exclusion statement and would need to be placed in the Index 2 asEITHGa.
response| Partially accepted

*
*
*

* ok

An agency of the European Union

It is recogrsed that AS 8034B section 1 specifically includes the Symbol Genel
However, the standard AS 8@4loes not provide requirements permitting to assess
minimum performance of such equipment.

The ETS@113a is referring to 'Airborne Multipurpose Electronic Displays'. As such
Cl13a is applicable for equipment presenting a Display function, aisdaitcepted tha
AS8034B describes the requirements fordisplay function. Hence, EASA excluded
equipment being onlysymbol generatorgprocessing unit to correspond to the scope
ETSEC113a.

There are no differencén technical requirements for TSCL13a, therefore the ETSO
maintained as ETSOL113a. The comment is related on the applicability and the applica
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4. Individual comments (and response

is clarified by this EASA remark in this standard ETHQGa.

3. Proposed amendments 3.1. Drdt Certification Specifications (Draft EASA DecisionETS©O

C113a 'Airborne Multipurpose Electronic Displays'Appendix 1: Colour P 85

comment | 6 comment by:Jeffrey GREESC
In Table Al, there is a "Note 1" listed next to Amber/Yellow for the tivemh. Instead the
"Note 1" should be listed next to "Red" for the second item.

response| Accepted.
The €xt has been modified accordingly.

comment | 40 comment by THALES AVIONI(
TSGC113A is referingo AS8034B in which it is stated that Head Up Displays are ¢
scope, and that minimum performance standards for Head Up Displays are provit
AS8055.
Since there are no specific TSO / ETSO to address Head Up Displays on the basis of |
isa pity that Head Up Displays are excluded of C113A conversely to C113.

response| Noted.
EASA will consider the industry request for HejmlDisplay.

comment | 41 comment by THALES AVIONI(
ETSO C113a Appendix 1 is not equivalent for the "titéon as a result of an improper coj
& paste from TSO C113A. As aresult :
- Reference to Note 1 should be corrected in table ARlight Enveloppe and system lim
could be red coloucoded but also Amber/Yellow colour coded as defined in TSO C113i
- Note 1 reference should also be removed for Scales and associated figures colour co

response| Accepted.
Seethe responsdo comment 6.

comment | 77 comment by:Garmin International
ETSEC113a
Table A1
Page 85
Suggest consistency WitRSGC113. In ETSOmMmmo | ! LIJSYRAE ! X ¢
nony 2 NJ I a2dzNOS&a¢ ¢KS ab2dS wm¢é  &dzLISNA |
Sy@St21S yR adeaiSYy ftAYAGaAEdd ¢KAA y203S
the TSO.

response, Aaccepted.

*
*
*

* ok

An agency of the European Union

Seethe responsdo comment 6.
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4. Individual comments (and response

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©

Cl16a 'Crewmember Portable Protective Breathing Equipment’ p. 8687
comment | 17 comment by:Airbus
The TSO refers to AS 8047 with a number of changes as stated in Appendix 1 (M
Performance Standard). EASA and FAA should initiate at SAE changes of the AS
MPS, as the involved SAEB @ Committee may be not aware about necessary revisioh®
document.
Lack of harmonization and communication in particular between EASA, FAA ar
complicates equipment qualification and lead to confusion.
response| Not accepted.
Seethe responsdo comment 15.
comment | 18 comment by:Airbus
Pages 715, and 8699:
Delete change of ETSEAL.06 to C116a
RATIONALE / REASON / JUSTIFICATION:
TSO/ETSO-116 is based on Aerospace Standard SAE AS 8047. The-Il%a RKas
introduced a number of changed and additional requirements. TSI16& has beel
effective since 2009, but currently no TSELXBa equipment is available. All approv
Protective Breathing Equipment are still only TSOLE certified and most of them will nc
meet the new requirements. Consequently the requirement change will leadiditianal
work for approval of deviations. It is not known how the new requirements will signific
enhance the safety.
response| Not accepted.
Seethe responsdo comment 71.
comment | 72 comment by B/E Aerospace Systems / Office of Airworthin
#3
Ref. NPA 20152

*
*
*

* ok

*
*

*

Systematic review and transposition of existing FAA TSO standards for parts and ap|
into EASA ETSOs, h&ESAC116
Dear Sirs,

we have reviewed the a.m. NPA and with respect to the planned adaptation eCT 562
we would like to state the following:

Generally, B/E Aerospace Systems supports the harmonisation of regulations betwee
and the FAA; nevenkless, the regulations adapted must be mature and consistent in
and must promote the increase in safety and reliability of the equipment described with
TSGC116a in general adapts SAE Standard AS 8047, Performance Standard for Ca
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4. Individual comments (and response

*
*
*

* ok

An agency of the European Union

Portabke Protective Breathing Equipment for Use During Aircraft Emergencies, but in
multiple FAA modifications or aelshs.

Per se this proceeding deviates from the common practice of using available SAE st:
to define minimum performance standards aspart of technical standard orders. S,
standards are prepared by the SAE A10 committee, which is a group of representative:
aviation industry and includes authorities and user representatives. SAE standards rej
state of the art and accordinglmay be used as reference documents without furt
modifications.

The actual TSG@116a has been reviewed against EC3M6 and @omparison including fu
ASy nnrt KIFd 0SSy SailotAakKSR 6aSS | ail(
Standards of ETSC116and TS@ Mmmc | QX RIFI GSR HT ®Pnp dmp O @
As major key points to disapprove the adaptation of T3@6a we identified the followin
FAA add ons

§2.1 Applicable Documents

Reference to OEM specific documents, here Airbus ATS 1000.001 (whichoalsalid
anymore). Authority documents should not refer to OEM documents, unless they a
facto industry standards and publicly available.

§ 3.1.4 (FAA modified)

Failure of the unit to operate or to cease operation must be apparent to the usernitss
be accomplished with aural and/or visual warning that also must activate at gas ¢
exhaustion.

Enforcement of this requirement would exclude specific established design solutions
dza ST F2NJ SEI YLX S5 t. 9Qa& 6 A pefoxide (K& .TBis/chetiBe
is extremely sensitive to humidity and accordingly must be packed in a manner to pl
ingress of humidity (here a vacuum packaging).

A potential realisation of an optical and acoustical warning could be the use of a
flashlight and a buzzer driven by a battery. Besides the fact that additional elec
components already would have an impact on the overall reliability of the entire equipr
vacuum packaging of batteries is a controversial approach.

Furthermore, theuse of batteries on board of aircraft has been identified as a critical
and it should not be mandated by a minimum performance standard without an ess
need.

Ce@LIAOFHffes GKS dzaSTFdZ fAFS 2F t.9Qa W
visual inspection. Equipment on the market in various configurations is in service sin
SYR 2F (GKS wmpynQa FyR KIFIa akKz2gy Ada NB
years to date.

Accordingly, the inclusion of new design featuresiot considered to promote the increa
of safety of passenger, crew or aircraft and should not be adapted.

§3.21 (FAA modified)

Average inspiratory limits must be within the following:

Detailing an average also must include a time or othesis for the average. Without this tt
requirement is ambiguous and of limited value.

8§6.3 Environmental Qualification

(FAA added)

The environmental requirements have been formulated in more detail by the FAA, wk
generally to bewelcomed, but some of the temperature tests seem to follow OEM spe
scenarios and not the requirements as detailed in RTCA -14DC
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4. Individual comments (and response

response

The test scenarios should be harmonised with RTGAGDO

FAR 25.1439 Protective breathing equipment

FAR 25.1441 Oxygen equipment and supply.

FAR 121,337 Protective breathing equipment

Reference to aircraft certification requirements within a ETSO/TSO is quite unusue
requirements listed include installation and operation requirements, which should nc
part of a minimum performance standard.

Typically, the use of ETSO / TSO approved equipment is used as means of compl
demonstrate compliance with certification requirements. Accordingly including these al
in the ETSO/TSO would lead to an itdimbop.

Accordingly these references must be deleted.

Based on the rationale above, B/E Aerospace Systems does not consider that this ads
of

TSGC1ll6a to ETSOl16a is mature enough faromote increase of safety of passeng
crew or aircraft.

Acordingly, we request EASA not to ada@GC116a to ETSO116a before the presente
concerns have been addressed.

B/E Aerospace Systems GmbH B/E Aerospace Systems GmbH
Sonke Semmelhaack Harald Friedrichs
Director of Engineering Office of Airworthiness

Not accepted.
Seethe responsdo comment 71.

3. Proposechmendmentst 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©
C1l16a 'Crewmember Portable Protective Breathing EquipmentAppendix 1: MPS FOR p. 9299
CREWMEMBER PORTABLE PBE

comment

*
*
*

* ok

An agency of the European Union

19 comment by:Airbus

Page 94 ETSO Cl1Ré&ragraph 3.1.4:

The requirement for a visual or aural warning to the user in case of PBE failure s
deleted.

Currently, there is no redundancy for a PBE required (the combination of a fire event
PBE failure is already a double failure)nsgmuently there is no procedure for the case ¢
PBE failure and such warning is not necessary. A warning without a procedure com|
the equipment, leads to due to potential wrong warnings to delays and does not impro\
safety. Currently availale PBEs do not meet this requirement and no unsafe situatior
been reported.

Implementation of a reasonable visual/aural warning significantly complicates
equipment design and introduces additional fire risk. The implementation of batteries
electrical circuit for such function is a potential ignition source.
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4. Individual comments (and response

response

Not accepted.
Seethe responsdo comment 71.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decision)

ETSGC119d 'AIRBORNE COLLISNVRIDANCE SYSTEM Il (ACAS 1) Version 7.1 p. 100101

comment |7 comment by:Jeffrey GREESC
3.1.1, 2nd paragraph: The latest TS@119d requires that Hybrid Surveillance
implemented, it is ho longer optional.

response| Accepted.
The Agency concurgith the remark and modified the wording accordingly.

comment | 53 comment by:Airbus Helicopters
<Major comment>
§3.2.1:
OFailure of the function defined in paragraph 3.1.1 of this ETSO is a hazardous
conditiord €
In line with comment #49such a specification does not give any precision concerning
unexpected events and does not take any consideration from the architecture (contribt
from each item of the functional chain, including position sensors, possible redul
SldZA LIYSy G Xuo
Gl FTFNR2dza Fl Af dzNB  OdinyeRsioried articlé, depénding brSathar
considered (ACAS equipment only or complete functional chain), especially if architec
simplex.
Recommendation
It should be clarified that quantitative safetesults at equipment level shall not take credi
from intruder probability which is to be considered thye aircraftmanufacturer.

response| Partially accepted.
Seethe responsdo comment 49.

comment | 78 comment by:Garmin International
ETSE@C119d
Section 3.1.1
Page 100

*
*
*

* ok

An agency of the European Union

ETS@C119d, Section 3.1.1 states:

GCKS 2LIWGA2Y It Fdzy OlA2y Il f A GR21AimunT Pefdintanc
Standards for Traffic Alert and Collision Avoidance System Il (TCAS Il) Hybrid Sun
dated 2006 April @13, Sections 2 and 3, as modified by Appendix 2 to this ETSO n
Ay Of dZRSR®¢
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4. Individual comments (and response

response

This is inconsistent with FAA TS m pR G KF G adradSa GKFG y!
qualifications and documentation requirements in these RTCA, Inc. documents: RF(
ly p. andRXTCA/D@ n n! EmpXasisadded).

The quoted TS@119d text makes it clear that both the requirements of RTCA/BEB anc
the requirements of RTCA/B&DOA are expected to be met in order to obtain FST1L9d.

In order to maintain éharmonized ETS0119d / TS@€119d, suggest changing ETGE19d
to require EUROCAE DocumentZDd, Minimum Operational Performance Standards
Traffic Alert and Collision Avoidance System Il (TCAS Il) Hybrid Surveillance, dated A}
Sections 2 an8, as modified by Appendix 2.

Otherwise, suggest that ET$X219d should be published as ET2%219d.

Accepted.
Seethe responsdo comment 7.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decision)
ETSA@C127bROTORCRAFT, TRANSPORT AEROPLANE, AND SMALL AEROPLANE SEA p. 115118

SYSTEMS'

comment | 23 comment by:Boeing
Page:118 of 254
Paragraph:n/a
CONCERNSuidance on endiser data package content is not provided.
REQUESTED CHAN®Ee recommendhat a paragraph similar to TSCQL27b, Section 7,
included.
JUSTIFICATIOMarmonization with FAA TSC127b.
Paragraph & of the FAA TSO defines the content of data package that must be submit
regulators and the article endser.
Of interesi G2 GKS AyadlrffSN Aa GKS RFEGF LI
holder should be obligated to providelnclusion of this requirement will eliminal
unnecessary communication and coordination between the installer and ETSO holder.

response Noted.

*
*
*

* ok

Part 21, subpart O does specify the type of documents to be provided to EASA for re
an ETSO authestion.

However, futurechanges to Part 21 will mandate for ETSO applications a dedi
certification plan in which all required documentsll have to be agreed between th
applicant and EASA. Guidanoaterial will also be published to specify the content of
certification plan.
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4. Individual comments (and response

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decision)
ETSEGC127bROTORCRAFT, TRANSPORT AEROPLANE, AND SMALL AEROPLANE SEA
SYSTEMS$' APPENDIX 1: MPS FOR ROTORCRAFT, TRANSPORT AEROPLANE, AND S
AEROPLANE SEATING SYSTEMS

p. 123140

comment

response

comment

response

*
*
*

* ok

An agency of the European Union

21 comment by RECARO Aircraft Seatil

On 20 March 2015 the SAddblished draft AS8049C Performance Standard for Seats it
Rotorcraft, Transport Aircraft, and General Aviation Aircraft for ballot. This draft AS¢
contains the following wording:

Magnesium alloys may be used in aircraft seat construction peovilley are tested to ani
meet the flammability performance requirements in the FAA Fire Safety Branch docu
Aircraft Materials Fire Test Handbook DOT/FAA/ARO0/12, Chapter 25, Oil Burn
Flammability Test for Magnesium Alloy Seat Structure.

The daft ETSE@C127b that is here under discussion contains the following wording:

Magnesium alloys shall not be used unless they are tested to and meet the flamm
performance requirements in the FAA Fire Safety Branch document: Aircraft Materia
Test Handbook DOT/FAA/ARO0/12 or equivalent.

The intend to both is assumed to be equivalent. Consequently it is recommended thai
follows the letters choosen during the SAE consultations after it will have been |
published.

Not acepted.
However, ETSO127 be will be revised to align it with the FAA TEQ27.

24 comment by:Boeing

Page:124 of 254
Paragraph:3.2.18

The proposed text states

GodHdmy 5SaAidy aSrkd adz2e¢l3S 02 YLl NMizdShy
shifting under the load conditions identified in Table 4 and subsection 5Spécify the
YFEEAYdzZY 6SA3IKG 2F (GKS O2yiSyia ftft26S8R

REQUESTED CHAN®Evise the text as follows:

dodundmy 5SaAA3Ty arentsito pietiedtdhe Bdbtentd Dechdingld hazarc
shifting under the load conditions identified in Table 4 and subsection 5Spécify the
maximum weight of the contents allowed in each stowage compartrapdtreport it in the
document containing instHation instructions and limitationse

JUSTIFICATIOMarmonization with FAA TSC1L27b.

Noted.
Seethe responsdo comment 23.
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4. Individual comments (and response

**
*
*
*

* ok

*

*

comment

response

comment

response

comment

response

25 comment by:Boeing

Page: 127 of 254
Paragraph:Note (2) in Table 4

The proposed text states
G6HU 9 tDedmentdhs credsed load factofBhey must also be marked on the E°
LI I OF NR 04888 | LIISYRAE HODE

REQUESTED CHAN®Evise this text as follows:

GoHO 9f Havinferd $h¥ inckeased load factoamd report it in the documen:
containing installation instructions and limitations.They must also be marked on the E”
LX I OF NR 648S ! LWSYRAE HO ®E

JUSTIFICATIOMarmonization with FAA TSTL27b.

Noted.
Seethe responsdéo comment 23.

26 comment by:Boeing

Page: 128 of 254
Paragraph:Subsection 5.1.9

The proposed text states
b h ¢ 9 Mowver, the retention of items of mass for the sidpand aft static condition:
Ydzald aidAftf 0SS RSY2yadN) G§SRoé

REQUESTED CHAN®E recommend removing up loads frahis requirement.

JUSTIFICATIOMarmonization with FAA TST127b.

Not accepted.
The Agency believes that the requirement sho@ndhainas is.

27 comment by:Boeing

Page: 128 of 254
Paragraph:Subsection 5.2.2

The proposed texktates
a b h ¢X9Hbwever, the retention of items of mass for the sigigand aft static condition:
Ydza G atAfft 0SS RSY2yailiNr G§SRdE

REQUESTED CHAN®E recommend removing up loads from this requirement.

JUSTIFICATIOMarmonization with FAASGC127b.

Not accepted.
Seethe responsdo comment 26.
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4. Individual comments (and response

comment

response

comment

response

28 comment by:Boeing

Page: 133 of 254
Paragraph:Subsection 5.3.9.9

The proposed text states:

1* paragraph, last sentence:
Gpdodpdd CSYdzNJ [ 2| Rowaver, &dpjopridte lifnifatiods d must |
R20dzYSy i SRo¢

2" paragraph, last sentence:
a XHowever, the rational analysis must show that the testing applies to the seat desig
Ydza G Ay Of dzRS | LILINBLINAIF GS fAYAGFGA2Yya ¢

REQUESTEDHANGE We recommend the following text be added to the end of eacl
those sentences:
X Gl yR NBLR2NI AG Ay GKS R20dzYSyid O2yil

JUSTIFICATIOMarmonization with FAA TST127b.

Noted.
Seethe responsdéo comment 23.

29 comment by:Boeing

Page: 134 of 254
Paragraph:5.3.10.1.1.f.

CONCERNThe text of paragraph 5.3.10.1.1.f of AS8049B is crossed out in the NP,
proposed deletion of it).

REQUESTED CHAN®E recommend reinstating that paragraph.

JUSTIFICATIOMarmonization with FAA TST127b.

If the rationale for removing that paragraph is that all deviations are addressed by a se
document (EU 748/2012), then a supplementary note referencingdtiument should be
added here.

Not accepted.

Therequirementsof Part 21, subpart O describe the general process how deviations h¢
be addressed. Consequently all deviation related requirements are removed from in
standards andndividual ETSOs.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©
C127b 'ROTORCRAFT, TRANSPORT AEROPLANE, AND SMALL AEROPLANE SEATING
APPENDIX 2: ELECTIVE MPS FOR ROTORCRAFT, TRANSPORT ARRCBNMANE,
AEROPLANE SEATING SYSTEMS

p. 141

*
*
*

* ok

*
*

*
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4. Individual comments (and response

comment

response

comment

response

30 comment by:Boeing
Page: 141 of 254
Paragraph:Appendix 2

CONCERNReporting of meeting the elective MPS in Furnished Data is missing froi
proposed text.

REQUESTED CHANGHe recommend adding the following to this section:
Al Adld GKS 31LSOATAO StSOGAGS at{ O2YLX A
ddzlJL) ASR (2 (KS dzaSNJ 602LIJSNJ (G2NJ 2NJ NBLJ ;

JUSTIFICATIOMarmonization with FAA TSTL27b.

This will be in line with Paragraph 5.a of T&{27b, which is a required documentation
the enduser of the article (as noted in paragraph 7, Furnished Data).

Noted.
Seethe responsd¢o comment 23.

31 comment by:Boeing

Page: 141 of 254
Paragraph:Appendix 2, paragraph e.

CONCERNWEe note that the reporting of parts meeting CS 25, Appendix F, parts IV ani
Furnished Data is missing.

REQUESTED CHAN®E recommend adding the following text to thparagraph:
GwSILI2 NI gKAOK LI NIHa YSSiG (GKS NBIdzA NBYS
R20dzYSyd LI O] 3S adzdJS ASR {12 GKS dzd SNJ «

JUSTIFICATIOMarmonization with FAA TST127b.

Noted.
Seethe responseo comment 23.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decision)

ETSAC151c 'Terrain Awareness and Warning System (TAWS)' p. 144146
comment | 8 comment byJeffrey GREESC
3.1.1: TSGC151c has aradditional phrase "This equipment is intended for fixethg
aircraft only." added at the end of the paragraph.
response| Accepted.

*
*
*

* ok

*
*

*

The proposed sentence has been added.
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3. Proposed amendments 3.1. Draft Certification Specifications (Draft EABAcision)t
ETSBC166bA2 'EXTENDED SQUITTER AUTOMATIC DEPENDENT SURBEQABRRBET
(ADSB) AND TRAFFIC INFORMATION SERBRIEEDCAST (1B EQUIPMENT OPERATING
THE RADIO FREQUENCY OF 1090 MEGAHERTZ (MHz)'

p. 230231

comment

response

54 comment by:AirbusHelicopters

<Major comment>

§3.21
oNote: The major failure condition for transmission of incorrect-BD®ssages is based
use of the data by other aircraft or Air Traffic Control for separation sefvi€es

The note does not bring any adde&edlue to an equipment supplier, who is not supposec
know what will be the future usage of the article by ATC.
The expected integrity level should be in line with SPI regulation (1207/2012) ah@NCS

Recommendation
wSY2@0S GKS y234iS IyR LINBOAaS G(KS RIFGLI
consistently with CS ACNS.D.ADSB.100 (or, alternatively, reference CS ACNS.D.ADS

Partially accepted

See answer to comment 49

The note is maintained ake failure condition classification is not derived from an airc
safety assessment (which could result in different implementations depending on the c|
aircraft), but on airspace constraint.

3. Proposed amendments 3.1. Draft CertificationSpecifications (Draft EASA Decisian)
ETSGEC167 'Personnel Carrying Device Systems (PCDS), also known as Human Harnesses

p. 232233

*
*
*

* ok

*

*

response

comment | 55 comment by:Airbus Helicopters

TS@ MmcT3> Gt SNBR2YYSt [/ FNNRBAYy3 5SIA QS NS
does not correspond to the types of harnesses typically used for human external cargo
It is only related to a type of harness manufactured by a unique US supplier, typice
military usage. Consequently, there is no need to create ET1SD

Also notice that the text should not be simply transposed, as it contains mistakes (e.(
kN and 5 Ibs are not equivalent).

Recommendation
Recommendation is not to create EFSO67.

Accepted.
Refer tothe response taomment 68

comment | 58 comment by KONG ITALY PCDS Manufactt

This ETS@167 provides requirements very similar to the ones of the-C5&Y and both
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4. Individual comments (and response

refer to two other requirements,the NFPA 1983 and the SAE AS 8043.

The recent CMCSOO5 dated 01.12.2014 drersonnel Carrying Device Systepmevides
today guidelines on how to deal with SIMPLEX and Complex Design Systems and su
mainly the compliance with a series of EN Standatoteently utilized by the most part of
the PCDS manufacturers.

The ItalianCompany KONG SRBiggests to transform these guidelines materials into
requirements, maintaining the same indications and,may be, introducing some specif
coming from the Appendices of TSO C167 (most of them are already required by the
Standards)

The main reasons to support this proposal are:

-Define an ETSO in accordance with the qualification/certification processes utilized i
past and currently in use by the most part of the PCDS's manufacturers in the countri
associated in the EASA.

-Use as requirements, the EN Standards more appropriate for European countries, a\
references to american requirements (in any case requesting almost the same type o
cpmpliances).

-Minimize the costs of qualification/certification for obtaining an 8T PCDS's
manufacturesvhich haveoften smallbusinesses and revenues digethe low number of
components annually produced.

Accepted.
Refer tothe response to commergs.

3. Proposed amendments 3.1. Draft Certification Specification®raft EASA Decisiom)
ETSAC167 'Personnel Carrying Device Systems (PCDS), also known as Human Hatnesses

*
*
*

* ok

An agency of the European Union

APPENDIX 1: MINIMUM PERFORMANCE STANDARD FOR A PERSONNEL CARRYING p. 234238
SYSTEM (PCDS), ALSO KNOWN AS A HUMAN HARNESS
14 ecms Aviation System

It seems strange that EASA considers adopting this TSO just after opening a new
CPDS approval with CEs005.

The TSO refers to NFPA1983 regulations as only accepted way to approve a P
helicopter applications. This is a standard derived from US american firefighting equi
and is not in common use in Europe. Europe has adedihed, efficient and comghensive
set of PCDS standards for harnesses, connecting elements etc., which may be introd
helicopter aviation by application of the certification memo Q8005.

- A brief market survey in europe has lead to the opinion that few (if none) ofrthpr
European PCDS manufacturers have a suitable portfolio of PCDS approved to the NF
standard required within the TSO. Most of them don’t have ANY products in this

- In order to be allowed to manufacture harnesses approved in accordantte this
standard, the manufacturer requires approval and must be regularly audited by an
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*
*
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representative. In other words: basing an ETSO on this and using this in Europe woul
that the manufacturer requires auditing by an American agency, evéreiequipment is
used in a European helicopter within the EASA domain. We have serious doubts tha
answerable to an US based entity is legally reconcilable with EU regul:

- Although the NFPA1983 is technically sometimes even more stringemt thea EN
standards, the two might be mutually exclusive in several testing aspects, thus elimi
the possibility to requalify proven EN standard equipment in accordance with NFPA

{AYyOS (KS daLXzNB¢ I @Al GA2Y Y ladiikeS ivoultl probdbs
not take the effort to recertify, and thus leave the market completely to the Ameri
OEMs. Already established and proven harnesses would suddenly be impossible

-¢KS @SNEB I NHS TFAStR 27F dRbdgk in volizmitadye resd
organisations (Mountain rescue, water rescue etc.) must not be neglected. In Ge
alone, we have tens of thousands of harnesses alone, currently qualified to EN star
used by voluntary services. Many of these (such as¢he SNH S| OK{G ¢ Y
occasionally or regularly work and train with associated HEMS operators. While #@&S(
005 offers a fantastic opportunity to integrate their equipment (which hitherto lurkes
greysemilegal corners) into this loop, the ED does not, since it is totally out of t
question that these organisations will switch to an American standard not really availal
the market, and not proven to be compliant with the personal proteticte equipn
directive of the EU (89/686/EWG)

- The NFPA1983 does not necessarily cover the full scope of equipment (karabiners, le
length adjustment devices etc.) covered by the EN standards and would therefore vast
configurations and variety. It is questionable if the full load chaimfhook to person can b
fully closed with NFPA1983 products at -aMvhich must be the ultimate goal of PC
certification.

- Some of the rescue techniques currently practiced would not be possible, as there
NFPA1983 counterpart for some of the BNproved equipment currently used. Maj
operational limitations and ngos would have to be introduced, at the possible cost of li

- From the point of view of HEC systems manufactures (such as us), we would hav
investigate our systems toward$FPA compatibility and integrate the ETSO requirem
into our documentation. That would mean (probably major) changes for a lot of STC
manuals.

- The switch from minor change to ETSO eliminates the compatibility checking step be
PCDS, conneatj elements and HEC provisions of the helicopter. This step is essen
safety and can only be performed by an entity experienced in the helicopter and PCDS
- such as a design organisation with corresponding scope of app

- The ETSO solan lacks representation of neHEC harnessased operations, such i
securing of hoist operators, opedoor camera work etc. This aspect is covered by @3y
005.

We therefore invite EASA to follow the path begun with -CBDO5 by not pursuing a
adoptionof TSO C167 into an ETSO, and by further developping the processe<&00M
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response

comment

response

Accepted.
See answer to comment 68.

57 comment by KONG ITALY PCDS Manufactt

This ETS@167 provides requirements very similar to the ones of the-T$&¥ and bott
refer to two other requirements,the NFPA 1983 and the SAE AS 8043.

The recent CMCSOOS5 dated 01.12.2014 on Personnel Carrying Device Sygpeoviles
today guidelires on how to deal with SIMPLEX and Complex Design Systems and
mainly the compliance with a series of EN Standatateently utilised by the most part o
the PCDS manufacturers.

The Italian Company KONG SRfggests to transformthis guideline material intc
requirements, maintaining the same indications and,maybe, introducing some specif
coming from the Appendices of TSO C167 (most of them are already required by !
Standards).

The main reasons to support this proposal toe

- define an ETSO in accordance with the qualification/certification processes utilized
past and currently in use by the most part of the PCDS's manufacturers in the col
associated in the EASA.

- use as requirements, the EN Standards morprapriate for European countries, avoidil
references to american requirements (in any case requesting almost the same ty
cpmpliances).

- minimize the costs of qualification/certification for obtaining an ETSO by P
manufactureswvhich have often smallbusinesses and revenues digethe low number of
components annually produced.

Accepted.
Seethe responsdo comment 68.

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decision)
ETSAC201 'Attitude andHeading Reference Systems (AHRS)'

p. 242243

comment

*
*
*

* ok

An agency of the European Union

42 comment by THALES AVIONI(

ETSO C201, § 3.1.1Minimum Performance Standard :

FAA TSO C201 equivalent paragraph gives additional requirements regarding applice
RTCA/D&34 whichcould be different depending on the capability of the AHRS
REQUIREMENTS) and applicability of the TSO depending on the type of equipmen
Functionality).

Those informations should be added in theEEISSO C201, § 3.1.1 in order to give lesd tie
interpretation and to be strictly equivalent with FAA TSO one.

More precisely :

FAA TSO C201 §8 3 REQUIREMENTS

New models of AHRS identified and manufactured on or after the effective date of th
must meet the MPS qualification and documentation requiremengections 2.1, 2.2.1, ar
2.2.20f RTCA Document No. RTCAAS3@, Minimum Operational

Performance Standards (MOPS) &mlidState StragDown Attitude and Heading Referen
Systems (AHRS), dated March 21, 2012.
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If your AHRS provides heading, turn and slip, degraded mode, uses aiding, includes &
or provides information generated lge AHRS to a starlone display, then you must al
meet the requirements as listed in the table below.

Optional Functions/Mode/Source Requirement

Heading 2.2.3
Turn and Slip 2.2.5
Degraded Mode 224
Aiding 2.2.6
Display 2.5

FAA TSO 8§ 3.a. Functionality

This TSO applies to solid state sttippgvn AHRS intended to output pitch and
attitude that does not use gimbaled sensors. It also addresses the optional functis
heading, turn, slip and the display of information provided by an AHRS.

Accepted.
TheETSO has been revised accordingly.

79 Garmin International
ETSEC201

Section 3.1.1

Page 242

FAATSO Hnm aidliadsa GKFEG abS¢g Y2RSta 2F ! 1\

effective date of this TSO must meet the MPS qualification and documentation require
in sections 2.1, 2.2.1, and 2.2.2 of RD&ument No. RTCA/B&34, Minimum Operatione
Performance Standards (MOPS) for S6ligte StrapDown Attitude and Heading Referen
{eadasSya o!'lw{o> RFGSR al NDK HMI HAMH®DE

ETS@C201, section 3.1.1 does not specify the specific sections of 2.1, 2.2.2.2adof
RTCA/DE334 as the minimum operational performanceThis makes it appear that th
optional functions; Heading, Turn and Slip, Degraded Mode, Aiding, and Display is rt
for minimum performance.

To maintain a harmonized ET8201/TSEC2A, suggest changing section 3.1.1 to ¢
include the required Sections of 2.1, 2.2.1, and 2.2.2 of RTGCA3Minimum Operatione
Performance Standards (MOPS) for S6liagte StrapDown Attitude and Heading Referen
Systems (AHRS) and listing the otherctions and associated sections as required only if
AHRS provides the functiohis is consistent with section 2.4, Overview of the propc
' YSYRYSyGasz LI3IS Ppx GKIG adlrasSa G6kKS OK
Attitude and Heathg Reference Systems must meet the requirements of Sections 2.1,
and 2.2.2 of RTCA Document No RTCAIBLH Minimum Operational Performanc
Standards (MOPS) for Sefthte Strappown Attitude and Heading Reference Syste
(AHRS), dated 21 March@® @ ¢

Partially accepted.

TheETSO has been revised to clarify the optional aspects as per comment 42, hdive\
Agency does not generally specify the applicable subparts of the MPS but refers
complete MPS.

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
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4. Individual comments (and response

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decision)
ETS@C515 'Aircraft Halocarbon Clean Agent Hardld Fire Extinguisher'

p. 246247

56 Airbus Helicopters

<Major comment>

ETSEC115 is a newly proposed ETSO rel&dahlon free portable extinguishers.

As halon free extinguishers will become the standard, we suggest that a specialised v
group be established in order to review the proposal, especially using inputs like-AZD;
and referenced documents.

Reconmendation
Our recommendation is to suspend the publication of EZS&15 until the proposal can t
reviewed by a specialised working group.

Not accepted.

Industry was widely informed that SAE International had set up a working group of dif
specialists from industry to create new AS6271. In the frame of the working grot
applicable documents have been reviewed and considered accordingly including F
20-42D.

3. Proposed amendments 3.1. Draft Certification Specifications (Dra8ASA Decisiorn) ETS©
2C515 'Aircraft Halocarbon Clean Agent Hardld Fire Extinguisher APPENDIX 1: Halocarboi  p. 248
Clean Agent HandHeld Fire Extinguisher

*
*
*

* ok

An agency of the European Union

32 Boeing

Page: 248 of 257
ParagraphAppendix 1, item 2, re: para. 4.1.1.

The proposed text states
a XA fitting factor of 1.33 as specified in C2X.561 shall be included to address wear a
through frequent removal of the fire extinguisher from its mounting bracKed.

REQUESTHEIHANGEWe recommend deleting this text.

JUSTIFICATIOMNire extinguishers only need to be removed for use in a fire, or every 6
for inspection. More frequent inspections to verify the gage reads in the green may be
without removing the fie extinguisher from the bracketThese inspections by the cak
crew are simple visual inspections of the gage and making sure the extinguisher is sec

Not accepted

The attachment of fire extinguishers in their bracket is required talésigned as a quiel
release mechanism to enable easy and quick access to the fire extinguisher if needed.
Therefore the design provides the possibility for frequent removal even if in practice the
extinguishers may not be frequently removed.

A simiér requirement for a fitting factor of 1.33 exists for the attachment fittings of seat
to aircraft floor structures. Here also a capability for frequent removal is proyidbdreas
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comment

response

in practice the seats are in most cases not frequently removed @&25.562(c)(2)
25.785(f)(3)).

65 comment by Kidde Gravinel

Section 2, referring to para 4.1.1 of SAE 6271

¢tKS NBFSNBYyOS (G2 aFNBIljdsSSyid NBY20F ¢ ys
largely left in place and not removed on a regular basis. Therefore suggest removing f
of fitting factor.

Not accepted
Seethe responsdo comment 32

3. Proposed amendments 3.1. Draft Certification Specifications (Draft EASA Decisiori TS©
2C515 'Aircraft Halocarbon Clean Agent Hardld Fire Extinguisher APPENDIX 2: Halocarboi  p. 249
Clean Agent HandHeld Fire Extinguisher

comment

response

comment

*
* *
*
*

* ok

An agency of the European Union

33 commentby: Boeing

Page:249 of 254
Paragraph:Appendix 2, Item 1 re: para. 6.8

The proposed text states
G!'y SEGAY3IdzA aKSNJ aKIF £ 2 LIS NG54°K ta+385° C\(réfed
RTCADQ@60G,ANR dzy R a dzZNDA @I £ (G SYLISNI (dzNBO d¢

REQUESTHEIHANGEWe recommend deleting this text.

JUSTIFICATIONrhe UL 2129 temperaturestO® C to 49 C are industry standard fir
extinguisher operating temperatures, not to be confused with -IBD storage
temperatures. The fire extinguishers must be shown test to operate at40° C and 49C,
per UL 2129 All U.S. fire extinguishers use the UL 2129 standard temperaturd§°of and
49° C; so, requiring different operating temperatures will cause U.S. manufacturers to
have to retest their extingshers, or not meet the ETSO.

Realistically, it is very unlikely to need the use of a fire extinguisher on board an ai
when it is cold soaked to a temperature less thdé’ C.

Accepted.

The @erational temperature range shall b40°C to 49°C as per UL21Z8e gound survival
temperature of the unit shall bés4°C up to 85°C as per 060G.

The ETSO standard has been revised accordingly.

34 comment by Boeing

Page: 249 of 254
Paragraph:Appendix 2, Item 2 regpara. 12.4

The proposed text states
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response

comment

response

comment

*
*
*

* ok
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dzNB
SR «

)

S YIFEAYdzZY AYyRAOFGSR 3FdzAS LINBa
AOFGSR OKINBAY3 LINBaadNB &aLISOATF

> A

ac
AYR

REQUESTED CHAN®@E recommend deleting this text.

JUSTIFICATIONhe UL 2129 requirement specifies the temperature @JLat which the
mark is made on the pressure gage to ensure that all gages, regardless of manufactu
accurate and read the samdf a standardemperature range is specified, then every ge
could read slightly differently, depending on the temperature used to calibrate the gage

Partially accepted.

The revised requirement for the temperature value for gauge calibration to eithe20%€
or 21°C is based on input from European industry as present extinguishers whi
qualified in accordance with EN 4649:2009 (resp. EN 3se a temperature of 20°C f
gauge calibration.

Language is revised to emphasthat the requirement is notonfused with a temperatur
range and that either 20°C or 21°C shall be used for gauge calibration.

35 comment by:Boeing

Page:249 of 254
Paragraph:Appendix 3, Item 3 re: para. 12.5

The proposed text states
¢ KS YI NJ dza SdRarging pressfing at é adh&ging térBperature as specifie
0KS YIydzFF OGdzNBENJ aKFft 6S | YAYAYdzY nd

REQUESTED CHAN®E recommend deleting this text.

JUSTIFICATION he UL 2129 requirement specifies ttemperature (21C) at which the
mark is made on the pressure gage to insure that all gages, regardless of manufactu
accurate and read the same at a standardized temperature ofC21f a standarc
temperature is not specified, then every gage lcbuead differently, depending on th
temperature used to calibrate the gagéeleting the 21T requirement could result i
inaccurate gages, and fire extinguishers with different charge pressures.

Partially accepted.

Refer also to comment 3Language will be revised to:

(The mark used to indicate the charging pressure at the charging temperature (at eithe
or at 21°C) as specified by the manufacturer shall be a minimum 0.6 mm and not mor
1.0 mm wideQ

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

At Appendix 2, item 1 states that "an extinguisher shall operate as intended at tempera
from ¢ 54 °C to + 85 °C (refer to RTCAIBOG, ground survival temperature)".

However, as stated in RTCA-D&DG section 4.4, "These are the lowest and highest grot
temperatures that equipment is normally expected to be exposed to during aircraft stor,
or exposure to climatic extremes. The equipment is not expected to operatawi
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response

comment

response

*
*
*
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specification limits at these temperatures, but is expected to survive without damage".

Equipment installed in an aircraft cabin is typically required to operate as intended at
temperatures fromg15°C to +70°C (as per RTCAIBAG, Section 4, CategoA3).
Therefore, Embraer proposes the text to bewstten as follows:

1. Page 9, replace paragraph 6.8 with:
An extinguisher shall survive without damage at temperatures fo#iC to +85°C (refer to
RTCA DQ60G, ground survival temperature).

Partially accepted.
Seethe responsdo comment 33.

66 comment by Kidde Graviner

Section 1, referring to P9 of ANSI / UL 2129:

The revised temperature usage limits suggested are not appropriate for a Cabin P«
Extinguisher.

EASA needs to clearly differentiate between storage and usage temperatures.

The current Kidde unit is qualified to the existing limits specifiedANSI /UL2129-40°Ca
+49°C)

Therefore suggest that these existing limits are retained.

Accepted
Seethe responsdo comment 33.
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Appendix A- Attachments

I C167ETSO ICAR comments.pdf
Attachment #1 to commernt68

I ETS@C116 TS@116A Comparison.pdf
Attachment #2 to commernt71

I ETSEC116 TS@116A Comparison.pdf
Attachment #3 to commer#72
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http://hub.easa.europa.eu/crt/docs/viewcrdattachment/cid_115414/aid_2586/fmd_84e2a5babb1e31d28716b5cec22d0eb1
http://hub.easa.europa.eu/crt/docs/viewcrdattachment/cid_115490/aid_2589/fmd_1fa5279c2ee300d39a7324173a89f3c0
http://hub.easa.europa.eu/crt/docs/viewcrdattachment/cid_115491/aid_2590/fmd_e1d081330a3b9c404ddefd68da1830bb
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ANNEX | to CRD 2002

INDEX 1
ETSEC1c

ETSEC2d
ETSCGC3He
ETSEC4c
ETSACHf
ETSEC6e
ETSEC7d
ETSAC8e
ETSEC10b
ETSAC13f
ETSEC14b
ETSAC15d
ETSEC16a
ETSEC20
ETS@C21b
ETSEC22g
ETSE@C23d
ETSA@C25a
ETSEC26¢
ETSEC27
ETSAC28
ETSEC30c
ETSAC39c
ETSAC42

ETSGC43c

*
*
*

* ok
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SUBPART B LIST OF ETSOs (INDEX 1 AND INDEX 2)

Cargo Compartment Fire Detection Instruments

Airspeed Instruments

Turn and Slip Instruments

Bank and Pitch Instruments

Direction Instrument, NotMagnetic (Gyroscopically Stabilized)
Direction Instrument, Magnetic (Gyroscopically Stabilized)
Direction Instrument, Magnetiblon-SabilizedType (Magnetic Compass)
Vertical Velocity Instrument (Rate-Climb)

Aircraft Altimeter, Pressure Actuated, Sensifiwgpe

Life preservers

Aircraft Fabric, Intermediate Grade; External Covering Material
Aircraft Fabric, Grade A; External Covering Material

Electrically Heated Pitot and Pit8tatic Tubes

CombustiorHeaters

Aircraft TurnbuckleAssemblies and/or Turnbuckle Safetying Devices
Safety Belts

Personal Parachute Assemblies

Aircraft Seats and Berths (Type | Transport 6g Forward Load)
Aircraft Wheels andiVheelBrake Assemblies (28, 27 and 29 aircraft)
Twin Seaplane Floats

Aircraft Skis

Aircraft Position Lights

Aircraft Seats and Berths Certified by Static Testing only

Propeller Feathering Hogessemblies

Temperature Instruments
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ETS@C44c Al
ETSEC45b Al
ETSEC46a

ETS@C47a Al

ETSEC49b
ETSEC53a
ETSEC54
ETSEC55a
ETSEC56b Al
ETSEC59
ETSEC62e

ETSEC64a

ETSEC65a

ETSEC68a

ETSA@C69c
ETSEC70b
ETSEC71
ETSEC72c
ETSEC73
ETSEC7®
ETSAEC79
ETSAC80
ETSEC85a
ETSEC87a
ETSEC8&b

ETSEC8%

*
*
*
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Fuel Flowmeters
Manifold Pressure Instruments
Maximum Allowable Airspeed Indicator System

Pressure Instrumentst Fuel, Oil, and Hydraulic (Reciprocatiimgine
Powered Aircraft)

ElectricTachometer: Magnetic Drag (Indicator a@dnerator)
Fuel and Engine Oil System Hose Assemblies

Stall Warning Instruments

Fuel and Oil Quantity Instruments

EngineDriven Direct Current Generators/Start€enerators
Airborne Selective Calling Equipment

Aircraft Tyres

Oxygen Mask Assembly, Continuous Flow, Passenger

Airborne Doppler Radar Ground Speed and/or Drift Anileasuring
Equipment (for Air Carrier Aircraft)

Airborne Automatic Dead Reckoning Computer Equipment Utilizing Air
Heading and Doppler Ground Speed and Drift Angle Data (for Air Ce
Aircraft)

Emergency Evacuation Slides, Raaps Slide/Rafts Combinations
Life Rafts
IAND2NYS {dFrGADO 6ws/ G2 5/ Q0 9f S«
Individual Flotation Devices

Static Electrical Power Inverter

Fuel Drain Valves

Fire Detectors (Radiation Sensing Types)

Flexible Fuel and Oil Cell Material

Survivor Locator Lights

AirborneLowRangeRadio Altimeter

Automatic Pressure Altitude Reporting Code Generating Equipment

Crew MembeOxygenRegulators, Demand
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ETSECO90A1
ETSEC92c
ETSEC95a
ETSAC96a
ETSEC97
ETSECO%
ETSEC10®&c¢
ETSEC101

ETSEC102

ETSEC103

ETSEC105

ETSEC106 Al

ETSEC109
ETSEC110a

ETSEC112e

ETSEC1l1a

ETSEC114 Al

ETSEC115c

ETSEC11a

ETSEC117a

ETSEC118

ETSEC11%d
ETSEC121b
ETSGC123b
ETSEC124b

ETSGC126&b

*
*
*
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Cargo Pallets, Nets and Containers

Ground Proximity Warning, Glide Slope Deviation Alerting Equipment
Mach Meters

Anticollision Light Systems

Lithium Sulphur Dioxide Batteries

Flight Deck (Sedentar@rewMemberProtective Breathing Equipment
Child-RestrainbystemAviation Child Safety Device (ACDS)
Overspeed Warning Instruments

Airborne Radar Approach amacon Systems for Helicopters

Continuous Flow Oxygen Mask Assembly (for -Wamsport Category
Aircraft)

Optional Display Equipment for Weather and Ground Mapping R
Indicators

Air Data Computer
AirborneNavigation Data Storage System

Airborne Passive Thunderstorm Detection Systems

Al

condary Surveillance Radar Mode S Transponder

Airbome Multi-purpose Electronic Displays

Torso Restraint Systems
Flight Management Systems (FMS) using Migtisor Inputs
CrewMemberPortable Protective Breathing Equipme®BE

Airborne WindShear Warning andescape Guidance Systems (Reactive T
for Transport Aeroplanes

Traffic Alert and Qollision AvoidanceSysteml (TCAS)I

FCAS Wirborne Collision Avoidance System Il (AlDAZrsion/.1with
Hybrid Surveillance

Underwater Locating Device
Cockpit Voice Recorder Systems
Flight Data Recorder Systems

406and 121.5MIHz Emergency Locator Transmitter
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ETSEC12&b

ETSE@C132

ETSEC135a
ETSEC13%
ETSEC141
ETSEC142a

ETSEC144a

ETSEC145¢c

ETSEC146¢

ETSEC147

ETSEC155c

ETSEC154c

ETSEC155a

ETSEC157a

ETSEC158

ETSAGC15%b

ETSEC160a
ETSEC161a

ETSEC162a

ETSAEC164

ETSEC165a

ETSEC166b A2

ETSEC170

*
*
*

* ok

An agency

of the European Union

Rotorcraft, Transport Aeroplane, aiNbrmal-and-UtiitySmallAeroplane
Seating Systems

Geosynchronous Orbit Aeronautical Mobile Satellite Services Aircraft
Station Equipment

Large Aeroplan®/heels andWheels and Brake Assemblies
Aircraft Audio Systems and Equipment

Aircraft Fluorescent Lighting Ballast/Fixture Equipment
Non-Rechargeable Lithium Cells and Batteries

Passive Airborne Globhvigation Satellite Syste(@NSS) Antenna

Airborne Navigation Sensors Using the Global Positioning System Augn
by the SatelliteBasedAugmentation System

StandAlone AirborneNavigation Equipment Using the Global Position
System Augmented by the SatellBasedAugmentation Sstem

Traffic Advisory System (TAS) Airborne Equipment
Terrain Awareness and Warning System (TAWS)

Universal Access Transceiver (UAT) Automatic Dependent Survell
Broadcast (ADB) Equipment

Recorderindependent Power Supply

Aircraft Flight Information Servicdroadcast (FI8) Data Link Systems al
Equipment

Aeronautical Mobile High Frequency Data Link (HFDL) Equipment

Avionics—SuppertindNext Generation Satellite Systems (NGSBjuipment
L

VDL Mode 2 CommunicatioBguipment
GroundBased Augmentation System Positioning and Navigation Equipme

GroundBased Augmentation System Very High Frequency Betadcast
Equipment

NightVision Goggles (NVG)
Electronic Map Systems for Graphical Depiction of Aircraft Position

Extended Squitter ADS and TIB Equipment Operating on the RF
1090 Megahertz (MHz)

HighFrequency (HF) Radio Communication Transceiver Equipment Ope
Within the Radidrrequency 1.5 to 30 Megahertz
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ETSEC172 Cargo Restraint Strap Assemblies
ETSEC17a NicketCadmiumNickel MetalHydride,and LeadAcid Batteries

ETSEC174 Al Battery-BasedEmergency Power Unit (BEPU)

ETSEGC175 Galley Cart, Containers and Associated Components

ETSEC176 CrashProtected—AirborneAircraft Cockpit ImadeRecorder Systeménage
Recerder

ETSEC177 CrashProtected-Airborndata LinkRecorderSystemSCSNS/ATM-Recerder

ETSEC178 Single Phase 115 VAC, 400 Hz Arc Fault Circuit Breakers

ETSAEC179a Rechargeable Lithium Cells and Lithium Batteries

ETSAC184 Galley Equipment

ETSEC190 Active AirborneGlobalNavigationSatellite System (GNS®)tenna

ETSAC194 Helicopter Terrain Awareness and Warning System (HTAWS)

ETSA@C1954 Ayionics Sup_porting Automatic Dependent SurveillaBogadcast (ADB)
Aircraft Surveillance

ETSEC196a Airbprne Suppleme_ntal Navigation Sensor_s for Global Positionirgystem
Equipment Using AircraBased Augmentation

ETSAGC198 Automatic Flight Guidance and Control System (AFGCS) Equipment

ETSEC200 LowFRequencyUnderwater Locating Device (ULD)

ETSE@C201 Attitude and Heading Reference Systems (AHRS)

ETS@C202 CargaoStopper Devices

“ Correction of typo in the title to align it with the title of the CS ~ -ETSO article
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INDEX2

ETS&Cl1le

ETS@C19b

ET®-2C34f

ETS@C35d

ETS&@C36f

ETS&@C40c

ETSe&2C41d
ETS&@C48a

ETS&C63c

ETSEC66b

EFSC70b
ETS@C75

ETSeC78

ETSEC93b

ETS&C104a

ETS@C122

ETS&2C128

ETS@C153

ETS&2C169a

ETS@C197
ETS&C500a

ETS@C501

*
*
*
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Power Plant Fire Detection Instruments (Thermal and Flame Con
Types)

Fire Extinguishers, Portable Water Type

ILS Glide Slope Receiving Equipment Operating within the R
Frequency Range of 388335.4 Megahertz (MHz)

Radar Marker Receiving Equipment

Airborne ILS Localizer Receiving Equipment Operating within the |
Frequency Rang#08¢112Megahertz

VOR Receiving Equipment Operating within the Radio Frequency |
of 108;117.95 Megahertz

Airborne Automatic Direction Finding (ADF) Equipment
Carbon Monoxide Detector Instruments
AirborneWeather and Ground Mapping Pulsed Radars

Distance Measuring Equipment (DME) Operating within the Rac
Frequency Rang@60¢1215 Megahertz

iferafts { il I ible)
Hydraulic Hose Assembly
CrewMember Oxygen Mask

Airborne Interim Standard Microwave Landing System Conve
Equipment

Microwave Landing System (MLS) Airborne Receiving Equipment

Devices That Prevent Blocked Channels Used in-Way Radio
Communications Due to Simultaneous Transmissions

Devices That Prevent Blocked Channels Used in-Wapo Radio
Communications Due to Unintentional Transmissions

Integrated Modular AvionicsNIA) Platformand Modules

VHFRadio Communications Transceiver Equipment Operating withir
Radio Frequency Randd7.975 to 137 Megahertz

Information Collection and Monitoring Systems
Combined ILS/MLS Airborne Receiving Equipment

Mode S AircrafData Link Processor
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ETS&C502

ETS&C503

ETS&C504

ETS@C505

ETS&C509
ETS&@C512

ETS&C513

ETS&@C514

ETS&C515
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Helicopter Crew and Passenger Integrated Immersion Suits

Helicopter Crew and Passenger Immersion Suits for Operations
from Helidecks Located in a Hostile Sea Area

Helicopter ConstanWear Life Jackets for Operations to or from
Helidecks Located in a Hostile Sea Area

Helicopter Life Rafts for Operations to or from Helidecks Located ir
Hostile Sea Area

Light Aviation Secondary Surveillance Transponders (LAST)
Portable Gaseous Oxygen Supply (PGOS)
Tow Release

Airborne Systems for NeRequired Telecommunication Services (in N
Aeronautical Frequency Bands) (ASNRT)

Aircraft Halocarbon Clean AgentHandHeld Fre Extinguishers
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ETSO-C3¢e
Date—24-10-03

Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technical Standard Order

Subject:TURN AND SLIP INSTRUMENT

11 Applicability
This ETS@rovidesgivesthe requirements whicmew-meodels-ofturm-and-slip-strumeniaurn And
Slip Instrumens that are designed andhanufactured on or after the date of this ETSO must meet in
order to be identified with the applicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth in th&€AE Aerospace Standa@l9-8004> Tukd and SI LJ L y & ( Neted Sy G
Septemberl 975

3.1.21 Environmental Standard

See CETSOQSubpart Aparagraph 2.1.
3.1.31 Computer Software

See CETSOQSubpart Aparagraph 2.2.
3.1.41 Electronic Hardware Qualification

See CETSQSubpart Aparagraph 2.3.

3.21 Specific
None

3.2.1t Failure Condition Classification
See CETSQSubpart Aparagraph 2.4

Failures of the function defined in paragraph 3.1.1 of this ETS@tires in misleading or loss of
information are minor failure conditions.
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ETSO-C3de

41t Marking
4.11 General
Marking as detailed in GBSTSQSubpart Aparagraph 1.2.

4.21 Specific
None

51 Availability of Referenced Document
See CETSOQSubpart Aparagraph 3.

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
; Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/Inteegs55 of 284

*
*
* *
*opk

An agency of the European Union



European Aviation Safety Agency Change Info

ETSOC5f
Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technical Standard Order

Subject:DIRECTION INSTRUMENT, IMAISNETIC (GYROSCOPICALLY STABILIZED)

11 Applicability
This ETS@rovides givesthe requirements whicharew—models—ofdDirection iinstruments, aANon-
mMagnetic §GyroscopicallysSabilized) that aredesigned andnanufactured on or after the date of
this ETSO must meet in order to be identified with the applicable ETSO marking.

21 Procdures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth in theSAE Aerospace StandafhS—decument: AS802E Dirkttion
Instrument, NonMagnetic (Gyroscopically Stabiliz€jated March 16,1981

3.1.21 Environmental Standard

See CETSOQSubpart Aparagraph 2.1.
3.1.31 Computer Software

See CE&ETSOQSubpart Aparagraph 2.2.
3.1.41 Electronic Hardware Qualification

See CETSOQSubpart A paragraph 2.3.

3.21 Specific
None

3.2.1t Failure Condition Classification
See CETSQSubpart Aparagraph 2.4

Failure of the function defined in paragraph 3.1.1 of this ETSO resultimislaading information
is a major failure condition. Failure of the function defined in paragraph 3.1.1 of this ETSO
resulting in loss of information is a minor failure condition.
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41t Marking
4.11 General
Marking as detailed in GBSTSQSubpart Aparagraph 1.2.

4.21 Specific
None

51 Availability of Referenced Document
See CETSOQSubpart Aparagraph 3.
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ETsac70p

Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technical Standard Order

Subject:LIFE RAFTS

11 Applicability
This ETS@rovidesthe requirements whichife raftsthat are designed and manufactured on or after
the date of this ETSO must meet in order to be identified with the applicable ETSO marking.

21 Procedures
2.1t General

Applicable procedures are detailed in-ESSQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth in SAE International Aerospace Standard AS1356, Life Rafts, dated July 201~
as modified by Appendix tb this ETSO.

3.1.2t Environmental Standard
Asspecified in AS1356, Life Rafts, dated July 2012, as modified by Appetidilid ETSO.
3.1.31 Computer Software

None

3.1.41 Electronic Hardware Qualification
None

3.21 Specific
None

3.2.1t Failure Condition Classification
See C&ETSQSubpart Aparagraph 2.4

41 Marking
4.11 General

Marking is detailed in GETSQSubpart Aparagraph 1.2.
4.21 Specific
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As specified in SAE AS1356bsection 7.9.

51 Availability of Referenced Document
See CETSQSubpart Aparagraph 3.

TE.RPRO.000&02© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
; Proprietary document. Copies are not controlled. Confirm revision status through the EASA intranet/Inteegs59 of 284

*
*
* *
*opk

An agency of the European Union



European Aviation Safety Agency Change Info

ETsac70b

Appendix 1
APPENDIX 1

MPS FOR LIFE RAFTS

The applicable standard is SAE AS1356, Life Rafts, dated July 2012.
It shall be modified as follows:

AS1356 section: Action:

Section 1 To bedisregarded.

Section 2 All subsections shall be applied unless disregardedodified as below

Section 2.1 To be replaced:
2.1 Applicable Documents
The following publications form a part of this document to the extent spec
herein. The applicablssue of cited publications shall be the issue in effeci
the date of the publication of this document, unless otherwise specified. Ir]
event of conflict between the text of this document and references c
herein, the text of this document takesgredence. Nothing in this documer
however, supersedes applicable laws and regulations unless a sf
exemption has been obtained.

Section 2.2 To be disregarded.

Section 2.3 Shall be applied as written, the definitisnof the following terms shall b

replaced with the following text:
APPROVED: The status of equipment thaéts EASA standards

NOMINAL OPERATING PRESSURE: The median of the Normal C
Pressure Range.

NORMAL CONDITIONS PRESSURE RANGE: Thed megsures attained
during all types of inflations conducted at Normal Temperature Conditions.

READILY ACCESSIBLE: Capable of being quickly obtained for operation
requiring removal of obstacles.

On mge 10, Section 2.3, the following definitismall be added:

PRIMARY BDYANCY CHAMBER1yY buoyancy chamber which independen
provides sufficient buoyancy (at Minimum Operating Pressure) to achievg
minimum required freeboard around the entire periphery of the life raft w
the life raft loadel at both rated and overload capacity. A minimum of t|
primary buoyancy chambers are required.

*
*
*
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Appendix 1
APPENDIX 1

MPS FOR LIFE RAFXSitinued)

AS1356 section:

Action:

Section 2.4

The definitonof Wa K2 dzf RQ aKIlI ff 6S NBLI | OSR

SHOULD: Indicates a criterion for which an alternative, including
compliance, may be applied if an equivalent level of safety is docume
justified, and approved.

Section3.1.3(a)

To be replaced by:
Type | Marking: INTENDED FOR USE IN OPERATIONS REQUIRING A L

Type Il Marking: NOT INTENDED FOR USE FOR EXTENDED OVER =
WATER OPERATIONS NOR IN TRANSPORT CATEGORY AIRCRAFT.

Section 3.2.4.2

To be replaced by:

3.2.4.2 Extended Marine Exposure

The life raft shall be demonstrated latest and/or analysis based dhe test
to meet the pressure retention requirements of 5.2.1 and the can
protection of 6.5.5.1 and 6.5.7 after exposure of the futiffated life aft to a
saltwater marine environment for at least 15 days. Installed/attached feat
such as the overpressure protection mechanism (e.g., pressure relief v
manual inflation means, boarding means, sea anchor, and lifeline attachn
shall retain heir full functionality.

Section 3.2.5

To be replaced by:

The life raft assembly shall be constructed of material meeting

requirements of C85 Appendix F, Patt Survival kit contents need not me
this requirement provided that they are fully dosed within a container tha
passes the 12 s vertical burntest in Appendix F. A listing of all the surviv
kit equipment that does not meet the requirementsof CS25

Appendix F, Parf inust be documented.

Section 4.3.2 and 4.3.3

The following noteshall be added:

Note: The deflation of each of the primary buoyancy chambers mus
evaluated with the remaining primary buoyancy chamber(s) inflated
minimum operating pressure. Secondary compartments and inflatable flo
present, are not consid&R  Wo dz2 & | y O &, théréfdreynaust HiEo ®e
deflated.

*
*
*
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Appendix 1
APPENDIX 1

MPS FOR LIFE RAFXSitinued)

AS1356 section: Action:
Section 5.1.4 Thefollowing note shall be added:
Note: This standard was developed for mechanically activated life raft infl
systems. Electric, electro/mechanical, or software based actuation systern
not adequately addressed by this standard.
Section 7.6 To be eplaced by:
The text, OPERATING INSTRUCTIONS, shall be marked, adjacent to the
instructions, in letters of 2 inches (5.1 cm) tall, followed by the below t
instructions, or their equivalent, rendered in letters at least 0.5 inches (
mm) tall:
a. ATTACH TO AIRCRAFT
b. THROW/PUSH AWAY FROM AIRCRAFT
c. PULL UNTIL INFLATION OCCURS
Comprehensibility of any variation(s) to these instructions shall
demonstrated in accordance with 2.3: Comprehensible.
Life rafts stowed remotely and deployed automatically from the rem
location are eligible fopartial approval under this ETSO
Any specific design features related to these kind of life rafts will no
covered by this ETSO approval and must be amgatet installation level
Section 7.7 To be replaced by:
7.7 ldentification in Stowage
The text, LIFE RAFT, shall be marked in block letters at leagtes(B.1 cm)
tall, and FOR EMERGENCY USE ONLY shall be marked in block letters
inch (2.54 cm) tall, on all surfaces of the Container/Valise.
Life raft assemblies intended to be stored in a dedicated compartmer
location may be marked only on the surfaces that will be visible when acc:t
if the installation instructions and limitatics provided with the life raft provids
that level of detail.

*
*
*
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MPS FOR LIFE RAFXSitinued)

AS1356 section: Action:

Section 8.8.4 To bereplaced by:
8.8.4 Lithiumcontaining batteries used in any emergency device shall mee
requirements of ETSO142a or equivalent.
Note:
An ETSO autinisation does not constitute an installation approval on
aircraft. However, special conditions ynde required to gain installatio
approval if the design includes noechargeable (i.e. primary) lithiun
batteries.

Section 9.3 The first sentence shall be replaced by:
9.3 Content
Survivalimformation should be printised and shall contain the followg, at a
minimum:

Section 10 To bedisregarded.

**
*

*
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Pate—24-10.03
Date: xx.xx.20XX
European
Aviation

Safety
Agency

EuropeanTechnical Standard Order

Subject:FUEL DRAIN VAL\E®I-Brain-alves

11 Applicability
This ETSQrovides gives the requirements whichiFuel dDrain ¥Walves that are designed and
manufactured on or after the date of this ETSO must meet in order to be identified with the
applicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth itheattachedWC SRS NI £ 1 GZA L G A2y | DYV AVAZGNI A
dated-October11962Appendix 1 MINIMUM PERFORMANCE STANDARD (MPS) FOR FUEL DRAI
VALVESdated18 april2012.

3.1.21 Environmental Standard
As specified in Section 3 of Appendix 1.
3.1.31 Computer Software

None

3.1.41 Electronic Hardware Qualification
None.

3.21 Specific
None

3.2.1t Failure Condition Classification
See CETSQSubpart Aparagraph 2.4

41 Marking

4.1t General
Marking is detailed in CETSQSubpart Aparagraph 1.2.
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4.21 Specific

None.
51 Availability of Referenced Document
See CETSOQSubpart Aparagraph 3.
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Appendix 1
Operation-ortests-during | Actuate None None
peried componentatleast
4-cyclesperday-in
a-hormalmanner.
Operation-ortests Conductleakage | (a)Actuate With-temperature
. lintoly af iod usi | for 5 hiak I
3136typeHi-fluid. | eyeles. 65° F.conduct
functionaland

*
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Appendix 1
APPENDIX 1

MINIMUM PERFORMANCE STANDARD (MPS) FOR FUEL DRAIN VALVES

1. PURPOSHhis Appendix providesthe MPS for fuel drairvalves that are intended to drain fuel or

water from low points in aircraft fuel systems. Fluid discharge from the valve is intended to be
drained into a container for inspection. Depending on the intended application and configuration

of specific equipment the performance may be enhanced, or made superior to this specificatiorlhe
number of st samples shall beompleted in accordanceith Table 1

2. SCOPEfhe MPS coves the requirements for acceptancef fuel drain valves used as a quick means of
draining fuel or water from aircraft fuel systemBhese valves are intended to be used ielftank sumps,
strainers and gascolators.

3. GENERAL REQUIREMENTS
a. Materials

(1) High-quality materials that are suitable for use with aviation fuels havingramatic content from
0¢30% shall be used

(2) Synthetic rubber parts agegated in accordance withthe { | 9 L y (i S M¥rbspake? y | ¢
Recommended Practice (ARP) 5348iGrage of Elastomer Seals and Seal Assemblies Which Include an
Elastomer Element Prior to Hardware Asser@olgted6 December2010 shall be used.

(3) The fueldrain valve shall be designed by using corrosion and galling resisting metals or metals
protected to resist corrosion and galling during the normal service life of the valve.

(4) The use of magnesium or any magnesium agyrohibited.
b. Design andConstruction.

(1) Fuel Spillage. The drain valve shall be designed to allow operation without spilling or leaking fuel
on personnel. The valve shall be desigiied |-/ fWXd 3RQ. O2Yy RAUGUAZ2Y

(2) Positionin dication.
(@) An indication for the open and closgosition of valves shall be provided.
(b) A legend for position indication marking shall be used.
(c) Detents or other suitable means to keep the valve in thedigdsed position shall be used.
(d) The valve must automatically return to the closed iioe when manuallyreleased from
the open position.

(3) Selflocking. A means to prevent accidental opening or opening of the valve due to vibration or air
loads shall be provided.

(4) Seals. The valve shall be designed so that:
(@) Theinlet fuel pressure does not open the valve, and
(b) The inlet pressure keeps the valve in the closed and sealed position.
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APPENDIX 1
MINIMUM PERFORMANCE STANDR@®PS) FOR FUEL DRAIN VAl(dEHinued

(5) Loss ofParts .

(a) Fuel drain valves shall be designed to prevent the loss of parts.

(b) The valve shall b#esigned so the main seal will remain in place to prevent fuel from leaking in
the event of possiblea@mage or loss of the valve stem from operational loads anticipated in service.
(c) If threaded fittings are used to support the valve, the fittings shall be designed to prevent
operational loads from rotating the valve body out of its boss or closed positi

(6) Screens. The valve shall be designed so that fuel tank features, such as screens or baffles, do nc
impair the valves effectiveness in draining fuel containing water and other contaminants.

c. Test Conditions.

(1) Atmospherc Conditions . Unlessotherwise specified, all tests required by this standard shall be
conducted at an atmospheric pressure of approximately 29.92 inches of metcRiriinches and an
ambient temperature ofapproximately 25C,+2°C Whentesting with atmospheric pressurer o
temperaturedifferent from these values, any variation due to the testup shall be accounted for.
The reason for varying from the specified conditions must be justified.

(2) Fluids. The type of fluid used must be specified unless commercial gradi®avuels are used for
all tests.

d. Test Methods and Performance Requirements.

*
*
*
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*
*

*

(1) Functional. The ability of the valve to meet the design requirements specified in parag.apfis
through 3.b.(6) of this Appendixshall be demonstrated.

(2)Flow Test. The drain valve shall be connected to a suitable container and theréiquared to pass
1 quart of fuel with a maximum head 6 inches of fuel shall be determined. The time to flow 1 quart
must not take longer than 1 minute.

(3) Leakage Tests.

(@) Fuel Leakage. The fuel leakage test shall be conducted at preséutesches of fuel, 1 psi
+0.1 psi, 20 psit2 psi, and 60 pst2 psi The pressure to the drain valve inlet shall be
applied with the valve in the closed position. The fuel drainezahust not leak any fuel from
discharge or outlet port. Refer feigure 1  for test profile.

(b) Air Leakage. The air leakage test shall be conducted with the valve installed in a suitable test
setup so the valve inlet port is covered by fuel. Air pressur e shall be applied
varying successively from 0.0 to 5.0 psi, with a toleranceof £ 10% in each applied
pressure, to the valve outlet port with the valve in the closed position. The fuel drain valve
must not leak any air into the valve inlet. RefelRigue 2for test profile.

(4) Fuel Resistance and Extreme Temperature. The fuel resistance and extreme temperature tests shall
be conducted as specified irable 2 .
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MINIMUM PERFORMANCE STANDR@®PS) FOR FUEL DRAIN VAl(dEHinued

(5) Vibration

(@ Resonance. The valve shall be subjected to a resonant frequency survey of the range
specified inTable 3to determine if there are any resonant frequencies of the parts.
If resonance is encountered, the valve shall be vibrated successively axis by axis along the
three axes for four hours at the critical frequency.

(b) Cycling. The valve shall be mountedawibration device and fluid pressure shall be applied
to the inlet port in the closed position. The valve shall be subjected to the three vibration
scanning cycle tests in accordance witible 3

(c) With pressures of 0.%si+ 0.1 psiand 5.0psi £ 0.5 psi, the valve shall be subjected to
vibration cycle tests listed ihable 3.There must not be any fluid leaking during the tests.

(d)  With air pressure varying successively from 0.0 to 5.0 psi gauge at the outleth@oxtalve
shall be subjected toibration cycle tests listed ifable 3. Air leakage must not exceed t0.
per minute of free air during the 58si air suction test

(e) The valve must not have damaged or loose parts as a result of the vibration tests.

(6) Proof Pressure
(@) With the valve in the closed position, a fuel pressofr@00 + 2 psi for one minute at the
inlet port shall be applied, with the outlet port open to atmospheric pressure.
(b) The valve must not show any evidence of permanent distortion or other danfdgeyvalve
must not have any external leaking when the pressure is uniformly reduced to 6Rgber.
to Figure 3for test profile.

(7) Flanmability. All materials used must be seltinguishing when tested inaccordanedth
applicable requirements of RT&RIDO-160Eor later as defined it€SETSO, Subpart A, paragraph 2.1.
Section 26, Category, ElammabilityTest. This requirement does not apply to small parts (where the
greatest dimension of equipment (L) is less than 50 mm, such as,Kiagsteners, seal grommets and
small electrical parts) that would not propagate a fire.

(8) Reliability Tests. (Cycling Operations )
(@) Dry Test. The valve shall be dried in an ove 158° +2° F for four hours . Then the
valveshallbe subjectedo 2 000 completecycles of operation in the dry condition.
(b) Wet Test. The valve shall be moistened with fuel, supplied veith-inch head of fuel and
then subjectedto 6 000 complete cycles of operation. The fuel head mushain at six

inches during the test.
(0 Post Reliability Test. After  the cycling operations, the leakage test shall be performed. The

valve must not leak as a result of the reliability test.

e. Test Samples.
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MINIMUM PERFORMANCE STANDARDS (MPS) FOR FUEL DRAI{¢0MAIDVES

Table 1- Test Samples

Tests Paragraph 2 of this Samples
Appendix

Functional d.(1) Valve 1
Flow Test d.(2) Valve 2
Fuel Leakage d.(3) Valve 3
Air Leakage d.(3) Valve 3
Fuel Resistance and Extreme d.(4) Valve 4
Temperature

Resonance d.(5) Valve 5
Cycling d.(5) Valve 6
Proof Pressure d.(6) Valve 7
Fire Flammability Test d.(7) Valve 8
Reliability Test, Dry d.(8) Valve 9
Reliability Test, Wet d.(8) Valve 9
Post Reliability Test d.(8) Valve 9

**
*

*
*

* ok
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I Fuel Leakage Test

Motes:

T3 T4 TS
TOto T1 — Mo time restriction
T1t0 T2 -— 5 minutes minimum
T2t0 T3 — Mo time restriction
T30 T4 — 5 minutes minimum
T4 10 TS — Mo time restriction
T5to Th —-—— 5 minutes minimum

TG

min
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Figure X — AIR Leakage Test

Viahae in the closed positian P
£ P I
2 I I
= I I
= | [
= I I
: I I
= | |
: 1
£ I I I I
E | | | |
E i ] [ I
g : ! | i I i
g : | | ! I I
= i I ' ' | I
= I | | ' | I
= | | I I
g ' ! | ' | I
= | | | I I
: I
£ i i I ! | |
= | | | | : :
< . oo
Dpsi 1 I
S ! i 1 ! I | |
T T T2 T2 T4 TG TE 17 TH T8 T10
Time [minutes)

Motes - T0 to T1 -- no time restniction
T1 ta T2 -- | punuie, minimum_
T2 to0 T3 -- no fume restnchon.
T3 to T4 -- | ououte, mininmom.
T4 to TS -- no fume restrichon.
T5te T6 -- | ounute, mimimmm,
Té to T7 -- no fume resinchon.
T7 to T8 -- | ououte, mininmom.
T8 to T9 -- no fime restnicton.
T9 1o T10 — | nunute, mimmmm
T10 - end of test.
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Table 2 - Fuel Resistance and Extreme Temperature Test Schedule
Test FuelResistance
Period Phase t Soak Phaset Dry Low Temperature
Note 1
Component Note 2 Drained and blown dry, | Mounted as expected
configuration normal condition as under normal service
expected under service | conditions
conditions, ports open | Note 2
Test Fluid *ASTM D471 None *ASTM D471
Reference Reference Fuel A
Fuel B
Period duration 96 hours (4 days) 24 hours 18 hours
Ambient and test fluid| 158° +2° F (70° +2° Circulating air at Fluid temperature
temperature C)or the normal 158° lowered t0-67°+2°F,
operating tempeature of | +2° F (70° +2° C)or (-55° +2° Chhen the fluid
the system where the the normal

componentis used,
whichever is higher

operating temperature
of the systen in which
the component is used,
whichever is higher
Note 4

temperature shall be
maintained at67°+2° F
(-55° £2° Cjor a
minimum of 18 hours

Operation or tests

Component actuated at

None

None

during least 4 cycles per day in
period a normal manner

Note 3
Operation or tests Leakageest shall be (a2) Components actuate¢ With temperature not
Immediately conducted, for 5 cycles. higher than -65° F (-
after period using *ASTM D471 (b) Functional and 54° C),

Reference Fuel B leakage tests to be functional and
conducted in accordance 'akage tests to be
with paragraphs 3.d.(1) | conductedin
and 3.d.(3) of this accordance with
appendix, using paragraphs 3.d.§1)
*ASTM D471, and 3d(3) of this
Reference Fuel A appendix, using
Note 3 *ASTM D471,

Reference Fuel A
Notes:

1. Each period shall be followed immediately (#fnutes maximum) after the preceding one in the order

noted.

2. The component shall bmaintained toensure complete contact ddll nonmetallic parts with the test fluid
as would be expected under normal service conditions.

3. There is no restrictioim the actuation of the valve.

*
*
*

* ok
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4. There is nagestriction in the  circulating velocity of air or mass flow.
* ASTM: American Society for Testing of Materials, International

APPENDIX 1

MINIMUM PERFORMANCE STANDR@®PS) FOR FUEL DRAIN VAl(&Efinue)

Table 3t Vibration Test

Scanning cycle test 1 2 3

Axis of vibration X Y z

Fluid pressure 60 psit 2 psi 60 psixt 2 psi 60 psi* 2 psi
Scanning cycle time 15 min 15 min 15 min
Number of scanning 2 2 2

cycles per test

Procedure

1. The valve shall be testedong three mutually perpendicular X, Y, anax2s;
the Xaxisliesalongcentre linesof the valve.

2. The frequency time shall be increased uniformly through a range from
10 to 500 c.p.s. with an applied double amplitude of 8.@8h up to 75 c.p.s
and an applied vibration acceleration not less than +10g.

3. Double amplitude indicates the total displacement from positive to nega
maximum.

4. The frequency shall be decreased so the complete cycle is accomplis
the specifiedcycle time.

*
*
*

* ok
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Pate—+—24.10.03
Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technicétandard Order
SubjectAUTOMATIC PRESSUREITUDREPORTING CODE GENERATING EQUIPMENT

11 Applicability
This ETS@rovidesgivesthe requirements whickeAutomatic pPressureaAltitude rReporting eCode-
gGeneratingeEquipment thatare designed andhanufactured on or after the date of this ETSO must
meet in order to be identified with the applicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth in the Society of Automotive Engineers, I'®A\E] Aerospace Standard
ASB003 Automatic Pressure Altitude Reporting Code Generating Equipnuated July 1974

3.1.21 Environmental Standard

See CETSOQSubpart Aparagraph 2.1.
3.1.31t Computer Software

See CE&ETSOQSubpart Aparagraph 2.2.
3.1.41 Electronic Hardware Qualification

See CETSQSubpart Aparagraph 2.3.

3.21 Specific
None

3.2.1 Failure Conditio@lassification
See CETSQSubpart Aparagraph 2.4

Failure of the function defined in paragraph 3.1.1 of this ETSO resulting in misleading information
is a major failure condition. Failure of the function defined in paragraph 3.1.1 of this ETSO
resulting in loss of information is a minor failure condition.
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41t Marking
4.11 General
Marking as detailed in GBSTSQSubpart Aparagraph 1.2.

4.21 Specific
None

51 Availability of Referenced Document
See CETSOQSubpart Aparagraph 3.
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Pate—+—24.10.03
Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technical Standard Order

Subject:CREWMEMBER OXYGEGxygenREGULAT GRgwlater DEMANDemand

11 Applicability
This ETS@rovidesgivesthe requirements whichCrew Member eOxygensRegulator, Demand type
that are designed andmanufactured on or after the date of this ETSO must meet in order to be
identified with the applicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

% == ~ ~

ESYLYRQO®
Standards set forth in th&€AE AS 802TCrewMember Oxygen RegulatoBemand dated1 June
2004, as modified byAppendix 1to this ETSO

Crew member oxygen regulators are separated into four types:

Type I Remotemounted, panel or portable
Type II: Man-mounted, not maskmounted,
Type IlI: Maskmounted, less valving, and
Type IV: Maskmounted, with integral valving.

The four types of oxygen regulators are further separated into five classes:
Class A: Straight demand
Class B: Diluter demand
Class C: Straight demand, pressure breathing
Class D: Diluter demand, pressure breathing @0 000 ft, and
Class E: Diluter demand, pressure breathing to 480 ft.
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3.1.2t Environmental Standard
L3 31ISOAFASR Ay CSRSENIE L @A GA2Y LRYXYAAZGNT GA
Refer to SAE AS 8027, paragraph 4.5

3.1.3t Computer Software

None

3.1.41 Electronic Hardware Qualification
None

3.21 Specific
None

3.2.1t Failure Condition Classification
See CETSQSubpart Aparagraph 2.4.

41 Marking
4.1t General
Marking is detailed in GETSQSubpart Aparagraph 1.2.
4.21 Specific
Nene.
Type and class (refer to paragraph 3)
Maximum altitude (per AS8027, paragraph 1.2.3)
Inlet supply pressure range (per AS8027, paragraph 3.1.7).

51 Availability of Referenced Document
See CETSOQSubpart Aparagraph 3.
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APPENDIX 1

MPS FOR CREW MEMBERYGEN GENERATORSBAND

The applicable standard is SAE AS8@&w Member Oxygen RegulatoDemand dated 1 June2004.
It shall be modified as follows:

AS 8027 section: Action:
Paragraph 1.1, Scope Shall be disregarded
Paragraph 3.1.1 To be revised:

Materials of a type,grade and quality shall be used whe
experience and/or tests have shown their suitability for f{
purpose.

Materials contaminating oxygen or materials that are advers
affected by continuous service with oxygen must not be us
Except for small partskke knobs, triggers, fasteners, seals, ¢
electrical parts that do not contribute significantly to fi
propagation, materials including packaging must comply \
CS 25.853, Appendix F, Part 1 (a)(1)(iv).

Paragraph 3.1.2 To be revised:

Filters have tobe provided at oxygen inlet ports to preve
entrance of particles, which may be hazardous to the use
impair the function of the device. Filters must be equivalent
that of a 200 mesh screen.

Paragraph 3.1.3 To be revised:

For Class B,,and E dewes (diluter demand) an air inlet port h
to be provided.

The port shall be designed to prevent entrance of particles, w

may impair performance of the device. A 1@@esh screen o
equivalent filter shall be used.

Paragraph 3.2.1.2 To be revised:

Outlet Proof Pressure (Clasad B except Type 1V)
Paragraph 3.2.1.3 To be revised:

Outlet Proof Pressure (Class Gnid E except Type V)
Paragraph 3.4, To be revised:
Applicability Matrix, Table 7 3.2.12 Outlet ProofPressure (Except Type 1V)

3.2.1 .3 Outlet Proof Pressure (Except Type V)
3.2.8Reliefvalve (Except Type IV)
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MPS FOR CREW MEMBERYGEN GENERATORSBJAND(continued

AS8027 section: Action:

Paragraph 4.5.1 To be revised:

Hightemperature exposure:

The device shall be soaked for 12 hours at not less than 14
(71.1°C). Then the device shall be transferred to 70° F (21
ambient temperature. Within 30 minutes of duj this, the device

shall be tested to the requirements of paragraphs 4.4.3 thro
4.4.9.

Paragraph 4.5.2 To be revised:

Low temperature exposure:

The device shall be soaked for 2 hours at not less 16anF
(-54°C). Then the device shall toensferred to 0° F-{7.8°C) for 2
hours to stabilise it. After this, the device shall be transferred tqg
70°F (21.2°C), ambient temperature. Within 30 minutes of doin
this, the device shall be tested to the requirements of paragrap
4.4.3 through 4.4.

Paragraph 5.1, Identification To be disregarded.
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Date:r05.07.2012

Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technical Standafrder

Subject Cargo PalletsNets and Containers (Unit Load Devices)

11 Applicability
This ETSQ@rovides givesthe requirements whichCargo Unit Load Devicdabat are designed and
manufactured on or after the date of this ETSO must meet in order to be identified with the

applicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic

3.1.1t Minimum Performance Standard
For rew models of Type | ULBtandards set forth in standard of Aerospace Industries Association of

' YSNAOFS LyO® 6! L!0OSE bldGAazylf | SNRaLISESfcatidnl v R
forQRevision 10, datedovember 11990

When using NAS 3610 Revision 10, the following errors must be corrected:

T |n I|eu of Flgure 31, sheet 87, substltute Flgure 31, sheet 88

1

}987for Flgure 32 (mlssmg from NAS 3610 RewsanE@e) Flgure 32 of NAS 3610 ReV|S|on 8
dated April 1987or Revision 9 dated September 1987

For rew models oﬂ'ype Il ULDstandards set forth in the Society of Automotive Engineers, Inc.
6{!'90v ! S NR &LJ OS {AJHCW@DIUNRO&D}I DdvicePerformance2Reqgliirements
FYR ¢S&i tRenNsioAS daseNAptil2006.

For Type | and Il ULDs, the standards sethfon SAE AS 36102, Air Cargo Unit Load Devices
Testing Methods, dated March 2005 are applicable.

3.1.2t Environmental Standard
See CETSOSubpart Aparagraph 2.1.
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3.1.31 Computer Software
None

3.1.41 Electronic Hardware Qualification
None

3.21 Specific

Environmental degradation due to ageing, ultrialet (UVexposure, weathering, etc. for any non
metallicmaterials used in the construction of pallets, nets and containers must be considered.

In lieu of NAS 3610 Rev. 10, paragraph 3.7 and A2\B6100 Rev. A, paragraph 4.7 use the
following paragraph which provides the fire protection requirements for ULDs:

The materials used in the construction of pallets, nets and containers must meet the appropriate
provisions in G85, Appendix F, Partparagraph (a)(2)(iv).

Textile Performance: See SAE Aerospace Information Report (AIR) 1490B, Environmental Degradatio
of Textiles, dated December 2007, for available data for textile performance when exposed to
environmental factors. These data shall ken into account for consideration of the effects of
environmental degradation on nets commensurate with the expected storage and service life to
satisfy SAE AS 36100 Reyparagraph 4.11.

Note: Environmental degradation data other than that documentedAIR1490B may be used if
substantiated by the applicant and approved by EASA.

None

3.2.1 Failure Condition Classification
N/A

4 - Marking

4.1 - General

Marking is detailed in CS  -ETSO Subpart A paragraph 1.2.

4.2 - Specific

In addition, the following information shall be legibly and permanently marked on the
ULD:

1. The identification of the article in the code system explained in
a. NAS 3610, Revision 10, paragraph 1.2.1, for Type | ULDs.
b. SAE AS 36100, Rev. A, paragraph 3.5 for Type Il ULDs.
2. The nominal weight of the article in kilogram and pound in the format: Weight:
ékg (él b)
3. If the article is not omni -directional, the words 0 F OR WA R®FRI§ and &IDE 6 must
be conspicuously and appropriately placed.
4, The manufacturerds seri al n lu threboption to &dd thendate afr t i c | e

manufacture.

5. The burning rate determined for the article under paragraph 3.2 of this ETSO.

6. If applicable, the expiration date in the format EXP YYYY-MM6 must be marked on
the ULD.

51 Availability of Referenced Document
See CETSOQSubpart Aparagraph 3.

**
*
*
*

* ok
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Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technical Standafrder

Subject:Flight DecKSedentary)lCrewMemberProtective Breathing Equipment

11 Applicability
ThisETSorovidesgivesthe requirements whichrlight Deck (Sedentary) CréMember pProtective
bBreathingeEquipment that are designed andnanufactured on or after the date of this ETSO must
meet in order to be identified with the applicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth in th&ecietyof-Autometive-Engineers—nSAEAerospace-Standar@AS
8031A, Personal Protective Devices for Toxic and Irritating Atmospheres Air TrarfSpgirt Deck

(SedentaryCrewMmembers datedJure3d/1/1999as amended byppendix 1to this ETSO
3.1.2t Environmental Standard

As-givenin-AS-8031-SectiBMo be tested in accordanceitiv the procedures in SAE AS 8026A,
Crewmember Demand Oxygen Mask for Transport Categhincraft, dated July 1996, paragraph
4.5.

3.1.31t Computer Software
None

3.1.41 Electronic Hardware Qualification
None

3.21 Specific
None

3.2.1t Failure Condition Classification
See CETSQSubpart Aparagraph 2.4
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41t Marking
4.11 General
Marking as detailed in GBSTSQSubpart Aparagraph 1.2.

4.21 Specific

In additionto 4.1, the mask assembly shall be markedh the following:
(1) Size (if more than one size is manufactured)

(2) Type (as specified in ET689a, paragraph 3), and

600 W. SI NRa@ifapphichidle. y2 (G aS|I f

51 Availability of Referenced Document
See CETSOQSubpart Aparagraph 3.
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Appendix 1
APPENDIX 1

MPS FOR FLIGHT DECK (SEDENIRERWEMBER PROTECTIVE BREATHING EQUIPMENT

The applicable standard is SAE AS8031A, Personal Protective Devices for Toxic and Irritating Atmospheres .
Transport Flight Deck (Sedentary) Crewmembers, dated March 139lllbe modified as follows:

AS8031A section: Action:
Section 1, SCOPE To be disregarded.
Paragraph 7.1 To be revised:

a. Resistance to Flammability
The device shall be designed, including packadexgcept small parts
like knobs, triggerdasteners, seals, and electrical parts) of materialg
GKFG R2y QG O2y(iNAOGdziS AAIYATAC
comply with CS 25.853(a), Appendix F, Part 1(a)(1)(iv).

Paragraph 7.1j To be revised:

Wl b{Lk! fH{n% oy ad D AddEHlicaliond Fyk &nd Face
t NEGSOGA2Y 5SOAO0SadeQ

Paragraph 7.1k To be revised:

Wi b{Lk! H{nn oy &M 6f S y 0 ahLIiAOI
+AaAiz2ydé [/ £ SFNI OSNEdza &Stft2g
LINEGSOGA2YDQ

Paragraph 8.1 To be revised:

W/t SIEYyAy3 | yR { (i SaJableroadispodalle 9 E G
systems, it must be ensured that cleaning and sterilising the device
possible without major disassembly and adverse effects on operatiq
and performance. The cleaningethod must be either manufacturer
recommended, or according to SAE ARP 1176, Oxygen System
Component Cleaning and Packaging. Cleaning and sterilising proce
aKlIff 0S AyOf dZRSR Ay G(G(KS [/ aa®Q
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Appendix 1

APPENDIX 1

MPS FOR FLIGHT DECK (SEDENTARY) CREWMEMBER PROTECTIVE BREATHING EQUIPNM

(continued
AS8031A section: Action:
Section 8, IDENTIFICATION To be disregardeéxcept of paragraph 8h
Paragraph 9.1 Thefollowing values shall be used:

X=.05, Y=.10 and Z=.05.

Paragraph 10.1 To be revised:
For Flightdeck Crewmembers
An integral microphone shall be included in the protective device w
it is necessary to allow the user to communicate (speak) thrakigh
aircraf's communication system. The microphone mbstapproved
or meet the requirements of ETSCL3% or later
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ETSAC10®0
Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technical Standard Order

Subject:Child-Restraint System-{CR&)ation Child Safety Device (ACSD)

11 Applicability

This ETS@rovidesgivesthe requirementswhich Child-Restraint-System(ORSiation
Child Safety Devis§ ACSD)hat isare designedand manufactured on or after the date of

this ETSO must meet in order to be identified with the applicable ETSO marking.

21 Procedures
2.1t General

Applicable procedures are detailed in-ESSQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth inapphe&bie—sta-ndaﬁd—isthe SAE AS 5276/1Performance
Standard forChild Restraint Systems in Transport Category Airpladated Octeber
11/1/2000 as &— Y2 RAFASRE Ay | G0+ OKSR L tt9b5L - M

¢l b5l w5 Chw /wf{¢ yvR 1+t anbehded byApperdi® 2{ ¢ / hb5
to this ETSO

3.1.2t Environmental Standard
See CETSOSubpart Aparagraph 2.1.
3.1.31 Computer Software

See CETSO-Subpart-A-paragraphiahe.
3.1.41 Electronic Hardware Qualification

None
3.21 Specific

None

3.2.1t Failure Condition Classification

41 Marking
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411

421

General
Marking as detailed in GETSQSubpart Aparagraph 1.2.

Specific
None. In addition, the ACSD shall be marked with the ACSD type designation
(reference SAE AS527gtaragraph 2.5as amended by Appendix 1).

Also, any applicablg limitations or restrictions shall be marked to allow airspatific
QropegaﬂonataLJSOA?AO AyéUJ- ttlruoA2y fAYAUFOUAZ2YAZ adz
ueLlsS 2N aSNJ’\I f YydzYoOSNB hb[, QT WwWChw | {9 hb !
ht 9w! ¢Lhb{ hb]

FOR INSTALLA. hb [ La

5

QT WChw alL[L¢!w, !{9 hb[,QT 2
¢! ¢Lhb{ ®Q

L

51 Availability of Referenced Document
See CETSOSubpart Aparagraph 3.

* X
*
* *
*

*
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at fixture
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APPENDIX 1
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The applicable standard is SAE AS 52/KAf R wSadNIAyld {eadsSya dagd ¢ NI

APPENDIX 1

APPENDIX 1

MPS FOR AVIATION CHILD SAFETY DEVICE

November 2000with the following modifications:

AS 5276/1 section:

Action:

Entire document:

Throughout the documentviation Child | FSiG& 5S@A0S
usedinstead of€R®

SAE AS5276/1 incorporates, as references, the following test standa|

1. SAERP J211, Instrumentation for Impact Tests.

2. SAE AS8049A, Performance Standard for Seats in Civil Rotq
Transport Aircraft and General Aviation Aircraft.

3. SAE ARP4466, Dimensional Compatibility of Child Res
System and Passenger Seat Systen®@ih Transport Airplanes.

4. 49 CFR part 572, Anthropomorphic Test Dummies.

5. CS 25.853(a) (Appendix F, Part I(a)(iv)).

Section 1

To bedisregarded

Paragraph 2.1

To be replaced with:

2.1 Documents:

The following publications formpart of this AS to the xent specified
herein. Other publications are provided for reference. In the even
conflict between the text of this document antthe references cited
herein, the text of this document takes precedence. Nothing in
document, however, supersedes djgable laws and regulations unlesg
specific exemption has been obtained.

Paragraph 2.1.1

To be revised:

2.1.1 SAE Publications:

RP J211, Instrumentation for Impact Tests

AS8049B, Performance Standard for Seats in Civil, Rotorcraft
TransportAircraft and General Aviation Aircraft

ARP4466, Dimensional Compatibility of Child Restraint Systems
Passenger Seat Systems in Civil Transport Airplanes

* ¥
* *
* *
*

*
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APPENDIX 1

MPS FOR AVIATION CHILD SAFETY OExi@ted)

AS 5276/1 section:

Action:

Paragraph 2.1.2

To be revised:

2.1.2 Federal Aviation Administration (FAA) Regulations, Advisory Cirg
European Technical Standard Orders and Reports:

EASA Pai21, Certification Procedures for Products and Parts
CS25, Airworthiness Standards: Tigport Category Airplanes

AC 9162A, Use of Child Seats in Aircraft

AC 12687B, Use of Child Restraint Systems on Aircraft

ETSA@C22g, Safety Belts

ETS@C39c, AIRCRAFT SEATS and BERTHS CERTIFIED BY STATIC T
ETSG@C127b, Rotorcraft, Transport Aigme, and Normal and Utility Airplar
Seating Systems
DOT/FAA/AAMP4/19, The Performance of Child Restraint Devices
Transportation Category Seats, Gowdy and DeWeese, FAA Office of A
Medicine Report, September 1994

DOT/FAA/ARO/12, Aircraft Mateials Fire Test Handbook

Paragraph 2.1.3

To be revised:

2.1.3 National Highway Traffic Safety Administration (NHR84)lations ang
Documents:

49 CFR 571.213, Federal Motor Vehicle Safety Standard2hg Child
Restraint Systems

49 CFR 571.225, Federnslotor Vehicle Safety Standard N@25 Child
Restraint Anchorage Systems

49 CFR 572, Anthropomorphic Test Dummies

NHTSA Drawing Package 9881000 datedJune 1, 1993

Paragraph 2.1.4

To be revised:

2.1.4 ANSI Publications:
ANSI Z2535.41998 Product Saty Signs and Labels

* ¥
* *
* *
*
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MPS FOR AVIATION CHILD SAFETY OEsfi@tied

AS 5276/1 section:

Action:

Paragraph 2.3

To be revised:

2.3 Classification of Children: The physical characteristics of small ch
govern the proper ACSD fose. Mass, standing height, and developmer
maturity (i.e. age) are important for proper ACSD configuration
orientation. As children develop at different rates, combined applicatior
these characteristics in selectingn ACSD may be difficult. Tassist in thig
process,Table 1defines three stages of child development each with a sin
dominant characteristicunderlined Where an occupant falls betweg
categories, the dominant characteristic is used to determine the proper A
configuration andbrientation.

Table1lt Definitions of Child Categories

Childcategory Mass, kg (Ib) | Height, cm (i) Age, month
Newborn Birth to 5 (11) | Birth to 65 (26) N/A

Infant 5¢10 (1%22) 65¢85 (26;34) under 12
Toddler 10¢18 (22;40) | 85¢110 (3444) over 12

Paragraph 2.5d

To be revised

d. Any child that has attained his or her first birthday, with a mass gre
than 10 kg (22 Ib) and having a standing stature of less than 110 cm)(#4
KSAIKG Aa O2y&aARSNBR I YiwaiRding AJSI
with both upper and lower torso restraint (Type.lll)

Paragraph 2.6

New paragraph to be added:

2.6 Definitions: Refer to 49 CFR 571.213 S4. for aircraft child safety ¢
definitions.

Paragraph 3.2

To be revised:
3.2 ACSD Designirctional Performance:

Paragraph 3.2.5

To be revised:

3.25 If an ACSD is equipped with a means of attaching to a rigi
anchorage system, as prescribed by 49 CFR 571.22he®9the provided
attachment hardware must comply with the requirements of @BR 571.21
S5.9(a). If rigid prongs are provided for that attachment, they shal
retractable to the extent necessary to ensure proper positioning of the A
in an airplane passenger seat not equippedhwiigid bar lower anchorage
to avoid damaged the airplane seat or injury to nearby seat occupants.

**ox
* *
* *
*
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APPENDIX 1
APPENDIX 1

MPS FOR AVIATION CHILD SAFETY OEsfi@tied

AS 5276/1 section:

Action:

Paragraph 3.2.6

New paragraph 3.2.6 to be added:

Except for components designed to attach to a chiddtraint anchorage
system, an ACSD must not have any means designed for attaching the g
to an aircraft seat cushion or aircraft seat back and any component (e
belts) that is designed to be inserted between the aircraft seat cushion
the airciaft seat back. An ACSD shall be capable of meeting the requirer
of this standard when installed solely by the passenger seat lap belt (f
portion of the restraint). If the ACSD is equipped with a child restr
anchorage system, then it shall alse capable of meeting the requiremen
of this standard when installed solely by attachment to rigid bar lo
anchorages as prescribed by 49 CFR 571.22B&Passenger seat belt mg
contact the childoccupant of the ACSD. Each belt that is part of @8I8 anq
that is designed to restrain the child using the system, shall, when test
accordance with Section 4 of this standard, impose no loads on the chilg
result from the mass of the system or from the mass of the standard
assembly specifietherein.

Paragraph 3.2.7

New paragraph 3.2.7 to be added:

3.2.7 An ACSD shall comply with the force distribution requiremeit
49 CFR 571.213 S5.2.1.1, S5.2.1.2, S5.2.2.1 (a), (b) a®51d,2, and
S5.2.4.

Paragraph 3.2.8

New paragraph 3.2.® be added:

3.2.8 ACSD belt systems shall comply with the requirements
49CFR71.213 S5.4.1.2, S5.4.1.3, S5.4.2, S5.4.3.1, 853634.3.5.
References to paragraph S6.1 therein shall be considered to refazdtion 4
of this standard.

Paragaph 3.3

To be revised:

3.3 Fire Protection: Cushions, upholstery, and all other expasatérials
used in the ACSD except small parts (knobs, trigdasteners, seals an
electrical parts) that would not contributgignificantly to the propagation of
fire shall meet the fire protectiorprovisions of CS 25.853(&)\ppendix F
Part | (a)(1)(i)) Seat belts and shoulder harnesses shall nieeprovisions of
CS 25Appendix F, Part | (a)(v)

**ox
* *
* *
*
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MPS FOR AVIATION CHILD SAFETY OEsfi@tied

AS 5276/1 section:

Action:

Paragraph 4

To be revised:

4. PERFORMANCE TEST SPECIFICATIONS: The dyrmsaibbest in thig
section is used to evaluate the performance of tAESD in a horizont
impact where the force is applied agairbe longitudinal axis of a forward
facing airplane passenger seat that holds the ACSD. The structural ade
of the ACSD, the effectiveness of the ACSD attachments, and the adeqy
restraint of the childoccupant, as prescribed in paragraph 4.1 d§tAS, are
the issues evaluated. One dynamic impact test shall be performed, witt
ACSD secured using the passenger seat lap belt, for each category o
occupant, as defined in paragraph 2.3 of this AS, for which the AC
intended for use. ACSEyuipped with lower anchorage attachment hardwg
per 49 CFR 571.213 S5.9(a) must be tested with each category of
occupant when secured using the rigid bar lower anchoragesept when
the ACSD is in full compliance with 49 CFR 571.213

Paragraph.1

To be revised:

4.1 ChildOccupant Simulation: One or more ATD representing ¢héd
categories for which the ACSD is intended for use shall be used to simy
childoccupant in the dynamic test. Selection of the ATD shall be base
compliance \th the following requirements:

a. A newborn infant ATD, per 49 GFRt 572, Subpart K, shall lised to test
a Type | ACSD.

b. A newborn infant ATD and a-t#onth-old child ATD, per 49 CBRrt 572,
Subpart R, shall be used to test a Type Il ACSD.

c.A 12month-old child ATD and ay&earold child ATD, per 49 CpRrt 572,
Subpart P, shall be used to test a Type Il ACSD.

Paragraph 4.1.2

To be revised:

4.1.2 ATD Preparation and Clothing: All three typesT@gusedshall have g
target point markeron each side of the head that is located on the transve
FEA& LI &aaAy3a GKNRdAzAK GKS OSyidiNB
02 GKS KSIFRQA Y ARontBdldiand3-fearbll ATyoSwost
also have target points located on each knéepaxis. ADsmust be clothed
and prepared for use, as prescribed in 49 CFR 571.213 S9.

**ox
* *
* *
*
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AS 5276/1 section:

Action:

Paragraph 4.2

To be revised:

4.2 Test Fixtures: The fixture on whittte ACSD is installed for thltgynamic
test is based on the FMV2%3 standard seat assembly test fixture defineg
49 CFR 571.213 S6.1.1(a)(1)(i). For the test specified by this AS, th
cushion, seat cushion, lap belts and belt anchor points arerdift from the
FMVS&13 standard seat test fixture configuration. AppendixAthis AS
presents the locations, dimensions, and materials used to reconfigure
FMVS&13 standard seat assembly test fixture for the test specified by
AS.

Paragraph £.1

To be revised:

4.2.1 Passenger Seat Restraints: Airplane passenger seat lap belts s
installed on the seat test fixture as the primary means of attaching the A
to the seat test fixture depicted in Appendix@this ASThe buckle shall be
lift latch type release mechanism. The belts shall meet the requiremen
ETS@C22g and conform to the length dimensions shown in Appendi
Figure A5to this AS. The webbing shall be made of nylon.

Paragraph 4.2.2

New paragraph 4.2.2 to be added:

4.2.2 Rigid Bar Lower Anchorages: If testing ACSD equippedlomitr
anchorage attachment hardware, the aforementioned modifiseiat test
fixture must have rigid bar lower anchorages installed pigiures 1A and 1
of 49 CFR 571.213.

Paragraph 4.5

Thelast sentence of paragrap5 Photometric Instrumentation shall be
revised:

The resolution of the images shall be sufficient to enable accy
measurements of the maximum excursion of the head and knee of the A
Type Il ACSD tests, or the maximurtation of the ACSD in afacing Type
and Type Il ACSD tests.

Paragraph 4.6

To be revised:

4.6 Test Severity: The dynamic impact pulse shall meetregeirements
specified for Type A seats in AS8049B, the 16 g, 13.4 m/s (44 ft/s)
horizontal testcondition for transport category airplane seats. The py
described in Figure 2A of 49 CFR 571.213 is acceptable to show com
with this requirement. The yaw anitbor deformation specified in AS8044
are not required.

**ox
* *
* *
*
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AS 5276/1 section:

Action:

Paragraph 4.7

New paragraph 4.7 to be added:

4.7 Test Conditions: During the test, maintain the environmeoteiditions
specified in 49 CFR 571.213 S6.1.1(d).

Paragraph 5.1

To berevised:

5.1 ACSD Installation: Install the ACSD at the centre of the seasitgn of
the modified FMVS313 standard seat assembly test fixture in accordance
with the manufacturers instructions provided with the system except that
tether strap shl be used. For the belted test condition, use only the aircrs
lap belt. For tests with a child restraint anchor system, use only the lower
anchorages of the child restraint anchor system.

Paragraph 5.2

New paragraph 5.2 to be added:

5.2 ATDInstallation: The ATD shall be placed in the ACSD. Po#itiand
attach the child restraint belts, if appropriate, per 49 GFR.213 S10.

Paragraph 5.3

To be revised:

5.3 ACSD Integral Restraint Adjustment: The ACSD integral restyaiam
shall ke routed through the ACSD and fastened over the ATD as called
GKS YIydzZFl OGdzZNBENREA AyadNHzOGA2Z2Y A

Paragraph 5.4

To be revised:

5.4 ACSD Attachment Adjustment: The aircraft lap belt or aleitdraint
anchor sygem straps attaching the ACSD to the standard seat assembly
fixture shall be adjusted per 49 CFR 571.28@1.2(d)(1)(ii) or (iii)) 4
appropriate.

Paragraph 6.1

To be revised:

6.1 Excursion Limits: The ATD and ACSD excursions and pioditibns
described below shall be obtained by measuring the {sigéed film or vided
images recorded during the test, or in the casednifial position, measureq
directly prior to the test.

* ¥
* *
* *
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AS5276/1 section:

Action:

Paragraph 6.1.1

To be revised:

6.1.1 Test of Forwar€@F OAy 3 !/ {5Y ¢KS |/ {tdso
within the system. No portion of the ATD head shall pass through a ve
transverse plane passing through a point 813 (@2 in) forward of the seat
back pivot axis on the standard seat assembly test fixture shown in App
A, Figure A2. This limit is referred to as the head excursion limit.

Paragraph 6.1.2

The second paragraph shall be revised:

6.1.2 Test of AfFachg ACSD: The angle between the ACSD dfalcksupport
surface and the vertical transverse plane shall not exceed 70 degrees i
time during the test. The initial (prest) angle between the ACSD back cl
support surface and the verticdtansverse fane shall not be less tha
45 degrees.

All portions of the ATD torso shall be retained within the ACSDcédiftee of
the target points on either side of the ATD head shall not pass through
transverse orthogonal planes whose intersection contaires fibrwardmost
and topmost points on the ACSD surfaces.

Paragraph 6.2

To be revised:

The Head Injury Criterion (HIC36) is calculated according tdofleving
equation:

1 25,
HIC = f't1_tz:']:' 1. ntz—t1|:-h|'a:tjldt] : Max

Where:

t1, t2 = Any two points in time during the head impact which are not
separated by more than a 36 millisecond time interval

a(t) = The resultant head acceleration at the centre of gravity of the ATD
expressed as a multiple of g (the acceleration of gravity).

The maximum value of the HIC36 computation from data acqudrethg the
impact test, including rebound motion of the ATD akdSD, shall not exceg¢
a value ofl 000.

* ¥
* *
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AS 5276/1 section:

Action:

Paragraph 6.4

A new second paragraph shall be added:

The ACSD shall also meet the requirements of 49 CFR 571.213
References to paragraph S6.1 therein shall be considered to refer to Seq
of this standard.

Paragraphs 7.1a
through 7.1e

Paragraphs 7.1a. through e. shall be disregarded.

Marking of the article shall be in accordance with paragraphs 7.1f. thrg
7.1h., and paragraph 4 of this ETSO.

Paragraph 7.1g

The second paragraph shall be revised:

Wt £ OS G(KA& ¢8LIS L I -fdcihg pbsifidd wheh using
itwitht y Ay TFlyid 6SAIKAY3I tSaa GKEy |

Paragraphs 7.1h
through 7.1m

To be disregarded.

Paragraph 7.1h

New paragraph 7.1h to be added:

7.1h The following statement on yellow background with black text, regar
the installation and usef ACSD

AVARNING! DEATH OR SERIOUS INJURY CAN OCCUR. Follow all ins
GKAE | @AFGA2Y OKAfR NBAGNIAYyH |y
located [insert location|.

T Donot place this device behind any wall or seat back in an airpltzate

has an airbag.

Do not use in any passenger seat that has an inflatable seat belt.

Use only in a forwarfacing seat. Do not use in a ref@cing seat or g

sidefacing seat.

9 Attach this aviation child restraint with the airplane passenger seat
belt or rigid bar anchorage system if so equipped.

9 This aviation child restraint is not designed to be used with a sho
strap or any other tether strap to the seat or airplane.

1 Snugly adjust the belts provided with this aviation child restraint arg
@2dzNJ OKAf RPQ

f
f
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AS 5276/1 section:

Action:

Paragraph 7.1i

New paragraph 7.1i to be added:

7.1i Additional label for ACSD that do not meet FMZES Any ACSD thq{
meets the MPS of this TSyt does not met theequirements of FMVS&L3,
the label in new Figure A6 must be permanently affixed to the webbing o
ACSD so that it is clearly visible when the ACSD is installed.

Figure Al

Figure Al shall be revised as follows:

The horizontal distance between tlseat back pivot axis to the lap belt
anchor axis shall be changed from 269 (10.6) to 246 (9.7).

Figure A2

Figure A2 shall be revised as follows:

The horizontal distancketween theseat backpivot axis to the lap belt
anchor axis shall be changed from 269 (10.6) to 246 (9.7).

A new item 9 shall be added:
Aluminium rod: 25.4 (1.0pia. welded to the front edge of item 1 such th
the rod surface is tangent to the plane of thettom of the aluminium plate.

Figure A3

Figure A3 shall be revised as follows:

The vertical dimension of the anchor pivot shall be changed from 47.8 (|
to 50.8 (2.0)and the vertical dimension of the anchor height from 60.5 (2
to 63.5 (2.5).

Figure A4

Figure A4 shall be revisedfadows:

A depiction of the 25.4 (1.Mia. rod defined in Figure A2 shall be added.

* ¥
* *
* *
*

*
* ok
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APPENDIX 1
APPENDIX 1

MPS FOR AVIATION CHILD SAFETY OEsfi@tied

AS 5276/1 section: Action:

Figure A6 Figure A6 shall be replaced as follows:

FIGURE A6 Label forACSD Not Meeting FM\\ 283

WARNING!
NOT SAFE FOR USE IN

MOTOR VEHICLES

Could result in serious injury

Box outline ofabel is red, goint line width.
Box is 4.75 inches long by 1.25 inches high.
Interior of box is yellow background.

Text is Arial bold black letters.

Large text is 18 point.

Smaller texis 16 point

= =4 -8 -4 -8 -9

.t TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
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Date: xx.xx.2XX

European
Aviation
Safety
Agency

European Technical Standard Order

Subject:Secondary Surveillandgadar Mode S Transponder

11 Applicability
This ETS@rovidesgivesthe requirements whictSecondary Surveillance Radar Mode S Transponder
that are designed andmanufactured on or after the date of this ETSO must meet in order to be
identified with the gplicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth in th&€ UROCAE EL3E Minimum Operational Performance Standards for
Secondary Surveillance Radar Mode S Transpondated May 201%as amended by Appendix 1
to this ETSO

Note: Level 2 transponders are expected to comply with the Overlay Command Capability as per
ED73Esection 3.23.1.12 and 3.18.4.40.

3.1.2t Environmental Standard

See CETSOSubpart Aparagraph 2.1.
3.1.31 ComputerSoftware

See CETSOSubpart Aparagraph 2.2.
3.1.41 AirborneElectronic Hardwar®ualification

See CETSOQSubpart Aparagraph 2.3

3.21 Specific
None.

3.2.11 Failure Condition Classification
See CE&TSO, Subpart A, paragraph.2.4

*
*

*
* ok

* ¥
*
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ETSGC112e
Failure of the function defined in paragraph 3.1.1 of this Ef&0Iting in misleading information
is has-been-determined-to-ba major failure condition
Failure of the function defined in paragraph 3.1.1 of this ETSO resulting in loss of function is a
minor failure condition.

Hate with

41 Marking
4.1t General

Marking as detailed in GETSQSubpart Aparagraph 1.2.

4.21 Specific

¢KS YIFINJAYy3 Ydzald Ffaz2z AyOftdzZRS G(KS G(GNIyaLR2yRSN
as provided in EIJ3E Section 1.4.2.2, as well as minimum peak output power identified by the
transponder class as defined in EBE Section 1.4.2.4.

51 Availability of Referenced Document

* ¥
* *
* *
*

*
*opk

An agency of the

See CETSOQSubpart Aparagraph 3.
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APPENDIX 1
APPENDIX 1
SECONDARY SURVEIIQARADAR MODE S TRRONDER

AMENDMENT TO EUROAE 3E REQUIREMENTS

ThisAppendix listgshe EASA modification to MPS for Secondary Surveillance Radar Mode S Transponder.

The applicable standard is EUROCAE7BESecondary Surveillance Radar Mode S Transponidéed May
2011, amended as described below.

Text from EUROCAE-EBE is provided here as needed to provide context. Text to be added is underlined.
Text to beremoved islined through.

1. EUROCAE EMBE,page 59, Sction 3.23.1.12.dis modifiedhere to ensure multiple ComB message
changes are processed properly.

d. CommB Broadcast

NOTE1l: A CommB broadcast is a message directed to all active interrogators in \Négsages are
alternately numbered 1,,2and are available for 18 seconds unless a waitingnitinted CommB interrupts

the cycle. Interrogators have no means to cancel the Géimoadcast.

NOTE 2if there is more than one ComBimessage waiting for transmission, the timer is only started once the
message becomes the current CofBrbroadcast.

A CommB broadcast starts, when no aiitiated CommB transaction is in effect, with the®ading of the
broadcast message into the ConBnbuffer,insertion of DR codes 4, 5, 6 or 7 into downlink transmissions of
DFs 4, 5, 20, 21 and with the starting of thérBer for the current ComnB messageOn receipt of the above

DR codes, interrogators may extract the broadcast message by trdimgniR=16 with DB or 7 or with DI=3

or 7 and RRS=0 in subsequent interrogatidiee change of the DR value is used by the interrogator to detect
that a new ComnrB broadcast is announced and to extract the new CeBnmmessage. A new Corn
broadcast shalnot interrupt a current ComsaiB broadcastWhen the Btimer runs out after 18 4 seconds,

the transponder will reset the DR codes as required, will discard the previous broadcast messkgiegange

the broadcast message number from 1 to 2 (or viceajkers

If an airinitiated CommB transaction is initiated during the broadcasting interval (i.e., while thien8r is
running), the Bimer is stopped and reset, the appropriate code is inserted into the DR &ettithe ComnB
transaction proceeds per Figure-lB. The previous ComB broadcast message remains ready to be
reactivated for 18 A seconds after conclusion of the-#itiated CommB transaction.

Waiting ComrB broadcasts shall be retained for transmission oneedilirrent Comr¥B broadcast is finished.

If the contents of a waiting Coni broadcast changes, only the most recent value shall be broadcast. This
prevents multiple changes from generating a sequence of broadcasts. Currently only BDS registers 1,0
Downlirk Capability Report and, 2,0, Flight ID, make use of the GBrBmoadcast protocol.

*
*

*
* ok

**ox
*
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APPENDIX 1

2. A test procedure is added here to ensure the modified requiremefextion 1 of thisAppendix are met.
This test is intended to be introduced in EUROCABIER:ction 5.5.8.23, opages253 and 254.

5.5.8.23 Procedures#21Aand #21BCommB Broadcast
(83.23.1.12d protocol)
5.5.8.23.1 Test Procedurgt21A ComirB Broadcast

NOTE 1The command to the transponder that a CofBnbroadcast message shall be sent
originates in a peripheral device or in the device that holds the extended capability
report.

NOTE 2The ComnrB broadcast does not affect the existing Cofdrprotocol, ai or ground
initiated. The existing test procedks remain unchanged.

NOTE 3Verification of interface patterns is already part of the CoBitest procedures and
need not be repeated for the CorBrBroadcast.

This test procedure verifies that the DR code command and the MB field of the ®omm
broadcast protocol is carried out correctly.

a. STEP 1 GeneraBroadcast Protocol Test

During the ComnB protocol test procedure (Procedure #18) insert the appropriate
DRCode command and the MB field of the ConBrbroadcast into the transponder.

Verify that:

(1) The transponder can correctly show the DR codes 4, 5, 6, 7 wheir Niltiated
Comm B is in progress and that it cannot show DR codes 4, 5, 6, 7 whien an
initiated Comm B is in progress.

(2) The ComnB broadcast message can be extracted by the interrogator for
18+ 1 seconds.

(3) The ComnB broadcast annunciation (DR 4, 5, 6, or 7) and the ComB
broadcast MB field are interrupted by an-aiitiated CommB and reappear when
that transaction is encluded. For transponders implementing the enhanced
airinitiated CommB protocol, the transponder will be independently interrupted
by up to 16 ComnaB messages that are assigned to each Il code. After the €Eomm
B isconcluded for each Bode the CommB lroadcast is again available to that
interrogator. Verify that the next waiting broadcast message is not announced to
any interrogators until the current broadcast message has timed out.

(4) After interruption another 18 + 1 seconds of broadcast timeviailable to the
interrogator. Fortransponders implementing the enhanced -aiitiated CommB
protocol, the transponder will be independently interrupted by up to 16 CeBim

S TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
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5.5.8.23.2

APPENDIX 1
messages that are assigned to each Il code. After interruption, another
18+ 1 seonds of broadcast time is available for eactolile

(5) A subsequent and different ComB1 broadcast message is announced with the

alternate DR code and that this DR code also follows the verifications above. For
transponders implementing the enhancedr-aitiated CommB protocol, the
transponder will be independently interrupted by up to 16 CoBnmessages

that are assigned to each Il code. The subsequent C8mbroadcast is
announced only afteeach ComnB isbroadcasttimer has expired for all Il ced.

b. STEP 2 Transpondeifnitiated Broadcast

(1)

(2)

Enter an AIS Flight Identification into the transponder.
Verify that a broadcast is automatically initiated by the transponder.
Extract the broadcast and verify the correct flight ID.

Wait 20 seconds to allow the broadcast timer to time out and enter the same AIS
value again.

Verify that no new broadcast is initiated by the transponder.

Repeat the test with a different AIS flight identification.

Enter a datalink capability repiointo the transponder.

Verify that a broadcast is automatically initiated by the transponder.
Extract the broadcast and verify the correct datalink capability report

Wait 20 seconds to allow the broadcast timer to time out and enter the same
datalinkcapability report again.

Verify that no new broadcast is initiated by the transponder.

Repeat the test with a different datalink capability report.

Test Procedure #21B Processing of multiple Cofdrmessages

**ox
* *
* *
*

*
* ok

NOTE 1: The command to the transponder that a CofBnbroadcast message shall be sent

originates in a peripheral device or in the device that holds the extended capability

report.

NOTE 2: The ComnB broadcast does not affect the existing Cofmrotocol, aior ground

initiated. The existing test procedures remain unchanged.

NOTE 3: Verification of interface patterns is already part of the Cofitest procedures and

need not be repeated for the ConrfBBroadcast.
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APPENDIX 1
This test procedure verifies that multiple ComBnbroadcast messages are gqueued and
processed correctly.

Generateone flight identification change followed by a data link capability report change and
2 more flight identification changes in less than 18 seconds.

Verify that:

(1) The first Flight ID changgeavailable as a ComBiBroadcast.

(2) The data link capability report change is made available as a ®obmoadcast
after the Flight ID Broadcast times out.

(3) The last flight ID change is made available as a G®mBnoadcast after the
Data Link Capmlity Broadcast times out.

(4) All three ComnBB Broadcasts are available for 18 + 1 seconds each.

o TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
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ETSCC113
Date: xx.xx.20xx

European
Aviation
Safety
Agency

European Technical Standard Order

Subject:Airborne Multipurpose Electronic Displays

11 Applicability
This ETS@rovides givesthe requirements whichaAirborne mMultipurpose eHectronic dDisplays
that are designed andmanufactured on or after the date of this ETSO must meet in order to be
identified with the applicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

Standards set forth in th& ABAerespace-StandarfhS document8034B, Minimum Performance
Standards for Airborne Multipurpose Electronic Displaysdated 6/1/2011. Additional
requirements on colour can be fourid Appendix 1to this document , 2

v 1 au N 1 LHa ala ev.v-enell_ 33 OfAS
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ETSEC113

maintained-as-much-as-possible during dap- 3 K42 LISNI 1A 2y a &g
To be eligible to this ETSO standaite equipment shall at least containGsplayUnit providing
the visualsation function.

3.1.2t Environmental Standard

See CETSOQSubpart Aparagraph 2.1.

3.1.31 Computer Software

See CETSOQSubpart Aparagraph 2.2.

3.1.41 Electronic Hardware Qualification

See CETSQSubpart Aparagraph 2.3.

3.21 Specific

None

3.2.1t Failure Condition Classification

See CETSQSubpart Aparagraph 2.4

41t Marking
4.1t General

Marking as detailed in CESTSQSubpart Aparagraph 1.2.

4.21 Specific

None

51 Availability of Referenced Document

* ¥
* *
* *
*

*
*opk

An agency of the

See CETSOQSubpart Aparagraph 3.
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APPENDIX 1
Appendix 1t Colour

SAE AS 8034Bection 4.3.4 requires coloufcoding requirements. Thigppendix provides additional
guidance on colour.

1. Display features, precipitation, and turbulence areas shouladdieur-coded as depicted ifable Al
and Table A2 respectively, unless otherwise specified by the ETSO applicationlisplaged.

Table Al
DisplayFeature Colour
Warnings Red
Flight envelope and system limits Red"°* !
Cautions, nomormal sources Amber/Yellow
Scales and associated figures White Note 2
Earth Tan/Brown
Sky Cyan/Blue
Engagedvodes/normal conditions/safe operation | Green

Note 1:Use of Amber/Yellow as appropriate is also acceptable.

Note 2:Use of the colour green fdape elements (for example, airspeed and altitude) has also been
found acceptable if the colour green does not adversely affect flight crew alerting

Table A2
Precipitation andTurbulence Colour
Precipitation up to 4 millimeters per hour (mm/hr) Green
Precipitation 412 mm/hr Amber/Yellow
Precipitation 1250 mm/hr Red
PrecipitationAbove 50 mm/hr Magenta
Turbulence White or Magenta

2. Background colour (gray or other shade) may be used to enhance display presentation.
3. Colours should traclorightness so that chrominance and relative chrominance separation are
maintained as much as possible during daght operations.

. *x TE.RPRO.000®92© European Aviation Safety Agency. All rights reserved. ISO9001 Certified.
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ETSGC11&
Date: xX.xX.20xX
European
Aviation

Safety
Agency

European Technical Standard Order

Subject Crewmember PortableProtective Breathing Equipment

11 Applicability

ThIS ETS(prowdesgwesthe requwementstha#new-medels—e#emmembe#pmteeﬂ#e—eqmpment

h Crewmember Portable
Protectlve Breathlng Equmeﬂhat are designed and manufactured on or after the date of this
ETSO must meet irrder to be identified with the applicable ETSO marking.

21 Procedures
2.1t General

Applicable procedures are detailed in-E$SQSubpart A.

2.21 Specific

None.

31 Technical Conditions
3.1t Basic
3.1.1t Minimum Performance Standard

: S set b ~ - ) A ) - - ) 1 e 3 < y- !
t NR G SOOA @GS — NEIStaridrds 3et f@rih daAtHSXES ASUBG4®Performance Standard
for Cabin Crew Portable Protective Breathing Equipment for Use Duimgaft Emergencies
dated 6/1/2002, as modified byAppendix 1to this ETSO
Crewmember portable PBE are separated into four classes suitable for use bynceewbers
during the following scenarios:

Class 1 For an inflight cabin or accessible comparent smoke/fire conditions at normal
cabin altitude (up to ®00 ft equivalent).

Class 2 In addition to the requirements of Class 1, protection against a subsequent
depressurgation to 40000 ft while wearing the unit.

Class 3 Emergency groundevacuation of the aircraft during fire/smoke conditions,
operating escape systems and assisting passengers.

Class 4 In-flight emergency and ground evacuation during smoke/fire conditions (as per

* ¥
* *
* *
*

*
* ok
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ETSCAC11&
Class 1 & 3 combined).

3.1.2t Environmental Standard
See paragraph 6.8f Appendix 1to this ETSO.
3.1.31 Computer Software

None

3.1.41 Electronic Hardware Qualification
None.

3.21 Specific
None

3.2.1t Failure Condition Classification
See CETSQSubpart Aparagraph 2.4.

41t Marking
4.11 General
Marking as detailed in CISTSQSubpart Aparagraph 1.2.

4.21 Specific

Neneln addition, the crewmemberQ portable PBE shall be marked permanently and legibly with
the class (see paragraph 3.1.1 above).

51 Availability of Referenced Document
SeeCSETSQSubpart Aparagraph 3.
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ETSCECl1&
Appendix 1

Appendix 1
MPS FOR CREWMEMBER PORTABLE PBE

The applicable standard is SAE AS 8047, Performance Standard for Cabin Crew Portable Protective Breathi
Equipment for Use During Aircraft Emergencies, datdd2®02. It shall benodified as follows:

SAE AS 8047 section: Action:

Section 1.1 Scope: To be disregarded.

Paragraph 2.1 The following documents shall be added:

Applicable Documents: AS 8026A, Crewmember Demand Oxygen Mask for Transport Ca
Aircraft

AS 1303APortable Chemical Oxygen

To be revised:

CS25, Certification Specifications Large Aeroplanes
' { ynamn/ X ! GALFLG2NR& . NBIFGiKAY3 hE
AS 8031A, Personal Protective Devices for Toxic and Irritatingspheres,
Air Transport Crew Members

ETSE@C99a, Flight Deck (Sedentary) Crewmember Protective Breg
Equipment

ETSE@C69c, Emergency Evacuation Slides, Ramps and Slide
Combinations

ASTM D1149, Standard Test Method for Rubber Deteriorati®urface
Ozone Cracking in a Chamber

ASTM D624 Standard Test Method for Tear Strength @bnventional
Vulcanized Rubber and Thermoplagtiastomers

ASTM D750, Standard Test Method for Rubber Deteriorddging Artificial
Weathering Apparatus

ASTM D228, Abrasion Resistance

ASTM D192REVA, Standarfiest Method for Propagation Te&esistance
of Plastic Film and Thin Sheeting by Pendulum Method

ASTM D1004, Standard Test Method for Initial Tear ResistanBéastic
Film and Sheeting

ASTM D2582, Standard Test Method for Punc®repagation Tear
Resisance of Plastic Film and Thin Sheeting
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Appendix 1
Appendix 1

MPS FOR CREWMEMBER PORTABLEdPBELEJ

SAE AS 8047 section: Action:

Paragraph 3.1.1 Following paragraphs to be added:

3.1.1unit must be a seltontained device (containing a supply osource
of breathable gas) which will not increase the risk to tiser or the aircraft
during storage or use, and must satisfy tleguirements of theapplicable
sections of CS 25.1439 and the required operational regulations.

3.1.1.1 Breathable gas source nimyeither oxygen or air.
3.1.1.2 Use of a chemical oxygen getor is an acceptablalternative.

3.1.1.3 Breathable gas must meet the gas standard for purity, AA8B810
wS@ /X ! GAFG2NR& . NBI (i Kak,eanpliarice viit!§
the purity standards in AS8010CTable 2, Constituent Maximum
Concentrations for Chemical Oxygéas to be shown.

Type IV chemicalgenerated oxygen for emergenage shall be used.

Paragraph 3.1.2 To be revised:

3.1.2 Portable PBE unit must adequatetgtect any adult (withirthe 5th
percentile femalg107 Ibs,11.1-inch neck circumferengeo 95th percentile
male (220 Ibs,16.4inch neck circumferengéody dimensions), including
spectacle users. To demonstrate compliangth spectacles, eyeglasses
must be a minimum of 15&m (6 inches) wide by 5inm (2 inches) high.

3.1.2.1 Facepiece designers should consider extremes of Nslieoton,
Bizygomatic, Bigonial and NaisSnpramentalemeasurements and othe
applicable anthropometric data to provida device with adequate fit
Sources of data are listed in paragrghh

3.1.2.2 Limitations/recommendations shall be included in the IM/C
(required in paragraph 5.b of this ETSO) for using portable PBE with
hair and/or beards.

3.1.2.3 The size of thportable PBE unit when donned must allow t
wearer to pass through any access opening 18 inchesrtdex 18 inches
(460mm) to investigate and/or combat an-ftight fire.
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Appendix 1

MPS FOR CREWMEMBER PORTABLEdPBELIed)

SAE AS 804skction:

Action:;

Paragraph 3.1.4

To be revised:

3.1.4 Failure of the unit to operate or to cease operation musapearent
to the user. This must be accomplished with aural and/sual warning
that also must activate at gas supply exhaustion.

Paragraph 3.1.5

To be disregarded.

Paragraph 3.1.6

To be revised:

3.1.6 Unit must not cause a hazard when stored, in use, or du
inadvertent operation.

Paragraph 3.1.8

To be revised:

3.1.8 The portable PBE unit must have @&®@8&inimumreliability factor at
90% confidence level during its design service lifsh@lf life, operationa
limit and/or maintenance interval must bestablished and included in th
CMM.

Paragraph 3.1.10

To be revised:

3.1.10 Portable PBE must weaymfortably in use leaving bothands free.
It must not displace during normal tasks of locating aoedhbating a fire,
such as crawling, kneeling or running.

Paragraph 3.1.11

To be revised:
3.1.11 Hoods, FuFace Masks with Lenses, and/or Integtalgdes

3.1.11.1 Range of Vision: Portable PBE must permit periphsiah in the
horizontal meridian of at least 120 degrees (60 degrees on each side
centre point) and in the vertical meridian of at least 60 degrees (40 deg
above and 20 degred=elow the centre point) when evaluated by standg
arc perimeter techniques.

3.1.11.2 Fogging: The portable PBE shall be designed to ssmnaisture
condensation on the inside surfacer include a means of preventing
removing any moisture that may condense on surfaces during use.

* ¥
* *

*
* ok
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Appendix 1

MPS FOR CREWMEMBER PORTABLEdPBELIEd)

SAE AS 8047 section: Action;

Paragraph 3.1.12 To be revised:

3.1.12 Portable PBE muatow intelligible tweway communication,
including the use of airplane interphone (handseimicrophone) and
megaphonelJsermust be able ta&aommunicate with another user or nen
user at a distance of at ledstr meters. Use a background noise6&idb
and a usercommunication sound level &5db orequivalent method.

Paragraph 3.1.15 New paragraph to be added:

3.1.15 Material used to fabricate the unit must be puncture/teesistant.

Paragraph 3.2.1 To be revised:

3.2.1 Average inspiratory limitaust be within the following:

I Carbon dioxide concentration level at mouth/nose must
exceed ®hat sea level. Concentration may increase #b at seq
level for a period not to exceed 2 minutes.

1 Carbon monoxide level must not exceed 50 ppime-weighted
average.

Chloride level must not exceed 1 ppm, time weighteerage.
Paragraph 3.2.2 To be revised:

3.2.2 When a user puts on portable PBE, the unit must bepselfing by
enough breathable gas to ensure one complete deallime displacerant
within 20 seconds of initial operation.

Paragraph 3.2.3 To be revised:

3.2.3 Portable PBE must protect the user against toxic fumessaruke.
The test procedures in AS 8031A shall be used. An alternative challen
may be used. Aerosols, such smlium chloride (NaCl) or corn oil are n
acceptable as an alternative. Component sensitivity to particle size an
potential to precipitate on the unit surface make aerosols unacceptabl
YSIF&dz2NBE | O2y il YAYl Yl LINE (& mduth
must be protected to 0.05 mean contaminant protection factor during
work profiles specified in paragraph 3.2.4.
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MPS FOR CREWMEMBER PORTABLEdPBELEJ

SAE AS 8047 section: Action;

Paragraph 3.2.4 First sentence to beevised:

3.2.4 Portable PBE must provide the minimum required protechiorthe
following work profiles, at an ambient 7& (21.T°C) for theintended
population (generally 107 to 220 Ib).

Paragraph 3.2.5 To be revised:

3.2.5 Internal temperatureof the portable PBE must not excedd4°F
(40°C) wet bulb at an ambient temperature o¥® °F(21.1°C).

Paragraph 3.2.6 To be revised:

3.2.6 Portable PBE must function satisfactorily in a “EL2(100°C)
environment, where the internal temperaturemust not exceedl22°F
(50°C) wet bulb for a-2ninute exposure.

Paragraph 3.2.9 To be revised:

3.2.9 Portable PBE must operate at a mean positive pressure
incorporate a relief valve(s) to prevent overessurgation.

Paragraph 3.2.10 To berevised:

3.2.10 Portable PBE must support peak flows of 250 litersnieute (LPM)
and must be capable of supporting a minlieeathing minute volume o
80 litres for a 38second period at angime throughout its operation.

Paragraph 3.2.11 To be revised:

3.2.11 Portable PBE must be easily put on and activated, afterstiegaing
access to the stowed unit within 15 seconds. The sindll be designed so
can be donned and worn by users wearing eyeglasses, as specif
paragraph 3.1.2. Unit & must not displace eyeglasses or be flex
enough to allow adjustment of eyeglasses.

Section ACONSTRUCTION To be disregarded.

Paragraph 6 To be revised:

TESTING PROCEDURES:
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MPS FOR CREWMEMBER PORTABLEdPBELEJ

SAE AS 8045kction:

Action;

Paragraph 6.1

First sentence to be revised:

Manufacturer of the portable PBE is responsible for performing the requ
tests in paragraph 3.2 to verify its performance.

Paragraph 6.2

To be disregarded.

Paragraph 6.2

New paragraphio be added:

6.2 FLAMMABILITY. All materials used in the portable PBE and any s
container/case (including insulation on electrical wires) in a typical insti
arrangement must be se#xtinguishing.

Materials must comply with CS 25.853(a), ApprigPart | (a)(1)(iv).

6.2.1 Any exposed portions of the portable PBE and stowage container
must withstand a radiant heat flux of 1.0 BTU/ft2 per second for 60 secq
and remain functional when exposed to it.

6.2.2 Radiant heat flux source mus bf sufficient size so the portable PE
any stowage container/case, and exposed parts of the unit are expose
manner that creates the heat flux at all the surfaces, in a typical as inst
arrangement.

chPHdo t2NIFo6fS t. 9 heddlznd nedkdNBmi Bidpiin
392°F (200°C) plastic materials and withstand ai®32°F (1000°C) flame
for 5 seconds without material penetration while operating.

6.2.3.1 Protection from dripping plastic material may be testedséyeral
methods. One igo ignite a polypropylene rod and allothe drops to
impinge on the various external materials, seams, sadsparency. Adjus
the drop height so that the drop contademperature is at least 392
(200°C).
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MPS FOR CREWMEMBER RXBRE PBf€ontinued

SAE AS 8047 section: Action:

Paragraph 6.2continued)
6.2.3.2 The second 1832°F (1000°C) test is meant to protect a cre
member wearing the portable PBE from an unexpedtache lick. Two mair
concerns are failure of the unit that would injure the wearer, and leakad
the breathable atmosphere that could produce an explosion or hazard.
test rigmust expose the unit, while operating, to 832 °F(1 000°C) flame
envebpe. One company has used German Teklu burners with a flow ra
about 21 liters per minute. The flow rate and distance of the burner to
surface of the PBE unit being tested shall be adjusted to obtain the req
temperature. In most cases the flamplume developed will not expose th
complete unit. A segment can be passed through the flame plume to o
the 5-second exposure period and then the unit can be rotated to the T
segment and passed through the flame plume, and so forth, until
complete unit has been tested. Making a visual (videotape) record of
test might be useful documentation, in addition to the measu
parameters.

6.2.4 Heat Release and Smoke Density. Exposed panels/surfackisg
more thanone square foot in surfacearea must meet theneat release
and smoke density requirements of 25853, Appendix F, Parts IV and
Guidance on these test requirements can be found inAlreraft Materials
Fire Test Handbook, DOT/FAA/AROD/42, at
www.fire.tc.faa.gov/handbook.stm

6.2.5 Battery Qualification. If the equipment uses a lithium battery &
power source, battery must meet the applicable battstgndards:

6.2.5.1 ETSQ142a, NotfRechargeable Lithium Cells and Batteries
RTCA, Inc. document RTCA/EZT, Minimum Operational Performang
Standards for Lithium Batteries, dateline 23,1995), or most curren
revision.

6.2.5.2 ETSQ179a, Rechargeable LithiuCells and LithiunBatteries (see
UL 1642, Standard for Safety for Lithium Batterfesirth edition, dated
September 192005).
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MPS FOR CREWMEMBER PORTABLEdPBELEJ

SAE AS 8047 section:

Action;

Paragraph 6.3

New paragraph to be added:
6.3 Environmental Qualification

6.3.1 HighTemperature Exposure: The portable PBE shall be soake
12 hours at not less than 166 (71.1°C). Then the PBE shall be transfer
to 70°F (21.1°C) ambient temperature. Within 3finutes of doing this, theg
portable PBE shall be tested to the requirements of paragraph 3.2.

6.3.2 LowTemperature Exposure: The portable PBE device shall be s
for 2 hours at not greater tham 65°F 54°C). Then the PBE shall
transferred to O°F ¢ 17.8°C) for 2 hours to stabdé it. After this, the PBI
shall be transferred to 7€ (21.1°C) ambient temperature. Withir
30 minutes of doing this, the portable PBE shall be tested to
requirements of paragraph 3.2.

6.3.3 Operational Shockhe PBE shall comply with the test requirement
RTCA DQ60release defined iCSETSO, Subpart A, paragraph, Séction
7, paragraph 7.2.

6.3.4 Humidity: The PBE shall comply with the test requirements in
DO160 release defined iICSETSO, Sulapt A, paragraph 2,1Section 6
Category A.

6.3.5 Waterproofness: The PBE shall comply with the test requiremer
RTCA DQ60release defined iiCSETSO, Subpart A, paragraph, Bgction
10, Category R.

6.3.6 Fungus Resistance: The PBE shall camitplyhe test requirements in
RTCA DQ60release defined iiCSETSO, Subpart A, paragraph, Bgction
13, Category F.

6.3.7 Decompression (Class 2 only): Devices covered hyoitlisnent must
meet the requirements of paragraph 3.2 wheuabjected todecompression
testing.
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Agency

European Technical Standafrder

Subject:

AIRBORNE COLLISION AVOIDANCE SYSTEM wam IT 1W|th Hybrld Survelllance

11 Applicability
This ETS@rovidesgivesthe requirementsthat-new—-model-of trafficalertand-collisicaveidance

system—aitborne—eguipmentvhich Airborne Collision Avoidance System |l (ACAS/ersmn 7.1
equipmentthat are designed and manufactured on or after the date of this EW&Gt meet in order

to be identified with the applicable ETSO marking.

21 Procedures
2.11 General

Applicable procedures are detailed in-E$SQSubpart A.
2.21 Specific

None.

31 Technical Conditions
3.1t GeneraBasic
3.1.1t Minimum Performance Standard

Standards set forth in EUROCAE Document£DMinimum OperationaPerformance Standards
for Traffic Alert and Collision Avoidance System Il (TCA&atBd September 2008as modified
by Change 1 dated April 2009, Change 2 (Version 7.1) dated April 2018y @&ppendix 1o this
ETSOand

in RFGAhre—DBoecumentEBDO-EUROCAE Document-2P1,
Minimum Operational Performance Standards for Traffic Alert and Collision Avoidance System Il
(TCAS II) Hybrid Surveillance, daBecember13,-2008pril 2013,Sections 2 and 3, as modified

by RFGA—+tncAppendix 2to this ETS@ecument-bDEB00-change—1-dated—1July 2088%y-be
included

3.1.2t Environmental Standard

See CETSOSubpart Aparagraph 2.1.
3.1.31 Computer Software

See CETSOSubpart Aparagraph 2.2.
3.1.41 Electronic Hardware Qualification

See CE&TSQSubpart Aparagraph 2.3.
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3.21 Specificresulting in misleading information
None

3.2.1t Failure Condition Classification
See CETSOQSubpart Aparagraph 2.4.

Failure of the function defined in paragraph 3.1.1 of this Ef&30lting in misleading information
is a hazardous failure condition.
Failure of the function defined in paragraph 3.1.1 of this ETSO resulting in loss of function is a

41t Marking
4.11 General
Marking as detailed iI€SETSQSubpart Aparagraph 1.2.

4.21 Specific
None

51 Availability of Referenced Document
See CETSOQSubpart Aparagraph 3.
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S-Sy Ay RdzS §2 Ydzt GAF ANONJI
encounterwith-both-upsense-and-dowasense
VSLs)

) I . we:

" 1]
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he-RA-display,

FA-display-and-adral-annunciation-subsystem.>

GZDMODEL = 0;
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APPENDIX 1

TRAFFIC ALERT AN ASION AVOIDANSESTEM Il (TCASMERSION 7.1

AMENDMENT TO EUROGEAEL43 CHANGE 2 REQWVERNTS

ThisAppendix lists EASA modification to MPS for Traffic Alert And Collision Avoidance System (TCAS) Airborr
Equipment, TCASGhange 2dated April 2013.

When own shipis on the ground, clarification is required to allow the system to limit the output of TCAS
intruders to the display to those within 00 feet of own altitude. In lieu of sectiok.2.2 System
Performancébf EUROCAE HR3 Change 2, substitute the follavg:

2.2.2 System Performance

**ox
* *
* *
*

*
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NOTE: When operating within the maximum aircraft transponder population and electromagnetic

interference levels defined in subparagraph 2.2.1.2, TCAS Il will provide a level of performance
for active surveillance dargets-of-interest that will support the requirements for generation
of collision advisory information.

Specifically, TCAS Il will generate a surveillance track in range and altitude on aofarget
interest at the range and with the track probability arahge accuracy specified below. This is
to ensure that a correct resolution advisory can be issued in time for the pilot to maintain
adequate vertical separation at closgstint-of-approach.

TCAS Il will also generate, whenever possible, a surveillawteitr range and altitude on a
target-of-interest at the range and with the track probability and range accuracy specified
below such that a correct traffic advisory can be issued as a precursor to the resolution
advisory.

In addition to the surveillancesgquirements to support generation of resolution and traffic
advisories, TCAS Il will display the range and, if available, the altitude and bearing position
information on targets that generate advisories. The bearing position information will be
generatedaccording to the accuracy requirement specified below.

TCAS 1l will also generate for display, whenever possible, surveillance range, altitude and
bearing position information on Mode C and Mode S aircraft that are within the range specified
below and witlin £10000 ft altitude relative to TCAS Il when airborne, and witl3r0@0 ft
altitude relative to TCAS Il when on the ground.

It is acceptable to limit the output of TCAS intruders to the display to those within
3000 feet of own altitude when own anaft is on the ground. This is permitted (but not
required) so that the altitude surveillance volume for TCAS Mode C intruders can be consistent
with the Mode S surveillance altitude limits modified in EUROCARBFEDhange 2 (section
2.2.4.6.2.2.1). Thiallowance to limit the display to 3000 feet does not modify surveillance
altitude volumes which are defined in EUROCAEBBection 2.2.4.6.
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The system shall use the definition ofgnound as defined in EUROCAELE® Volume ]
HOmMdmMnd ! f GSNYIFGAGSt ez (GKS aeé agddy | VIS& dey'S 9
ED221, section 2.2.8for on-ground.
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