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EASA eRules: aviation rules for the 21st century

Rules are the core of the EU civil aviation system. The aim &AS# eRulgsroject is to make them
accessibldo stakeholders in an efficient and reliable way.

TheEASA eRulegs a comprehensive, single system for structuring, sharing, and storingesf tt is
the single, easyccess online database for all aviation safety rules applicable to European ai
users.

TheEasy Access Rul@SAR are the output of the eRules project. They are consolidated versio
those rules, combining EU regulat®with EASA certification specifications (CSs), acceptable n
of compliance (AMC), and guidance material (GM) in aneasgad format with advanced navigatig
features through links and bookmarks. EAR are regularly updated, following the adopdioiicial
publication.

TheEARare available:
T in PDF format;

T as dynamic online publications (online format) with a wide range of functionalities, su
FAEGSNR (2 200GFAY NBIdzE I G§2NB Y G§SNRI ftablé
of contents to quickly access the relevant sections, and easy navigation for computers, t
and mobiles; and

T in XML (machineeadable format) that can be easily processed and automated by recipi
producing output that is compatible and cdne synchronised with local applications, sea
databases, etc.

TheEASA eRulesystem is developed and implemented in close cooperation with the Member S
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ents,
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tates

and aviation industry to ensure that all its capabilities are relevant and effective.
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Copyright notice

© European Union, 1998022

Unless otherwise specified, you canuse the legal documents published in HIgR for commercial or necommercial
LJdzN1J2 &'® Buro@edréUniorhttp://eur -lex.europa.eu/ 199820222,

1 The published date represents the date when the consolidated version of the document was generated.

2 Eurolex, Important Legal Noticbttp://eur -lex.europa.eu/content/legahotice/legatnotice.html
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DISCLAIMER

This document is issued by the European Union Aviation Safety Agency (referréd2oak Ww9o! { ! Q |
WGKS 1'3Sy0eQu G2 LINRPOGARS Ada aidl | -®Skeadpoton. ¢ A G K |
It has been prepared by putting together the officially published EU regulations with the related EASA
certification specifications (CSgkceptable means of compliance (AMC) and guidance material (GM)
(including their amendments) adopted so far. However, this document is not an official publication,

and EASA accepts no liability for damage of any kind resulting from the risks inhdtsnisie.
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NOTE FROM THE EDITOR

The content of this document is arranged as follows: the cover regulation (recitals and articles) of the
implementing rule (IR) or delegated rule (DR) appears first, then the IR or DR annex points, followed
by the related aceptable means of compliance (AMC) and guidance material (GM).

In case of certification specifications (CSs), a CS is followed by the ikl andsM.

All elements (i.e. articles, IRs, DRs, AMC, CSs, and GM) areccaledrand can be identified
accordng to the illustration below. The EU regulation or EASA Executive Director (ED) decision through
which the article, IR, DR, CS, AMC, or GM was introduced or last amended is indicated below the
article, IR, DR, CS, AMC, or GM titlgalics

Certificationspecification

ED decision

ED cision

Guidance material

ED decision

This document will be updated regularly to incorporate further amendments.

The format of this document has been adjusted to make it fisendly and for reference purposes.
Any comments should be sent éoules@easa.europa.eu

Powered by EASA eRules Paged of 329 Dec 202:


http://easa.europa.eu/
mailto:erules@easa.europa.eu

; Easy Access Rules for Large Rotorcri Incorporated amendmen
x EASA (CS29) (Amendment 7)

INCORPORATRIMENDMENTS
CS/AMUGM (EDDECISIONS

Incorporated ED Decision CS/AMdssue NoAmendment No | Applicability date

ED Decision 2003/16/RM CS2Y Initial issue 14/11/2003
ED Decision 2007/014/R CS29/ Amendment 1 30/11/2007
ED Decision 2008/010/R CS29/ Amendment 2 17/11/2008
ED Decision 2012/022/R CS29/ Amendment3 18/12/2012
ED Decision 2016/025/R CS29/ Amendment4 2/12/2016
ED Decisin 2018/007/R CS29/ Amendment 5 26/6/2018
ED Decision 2018/015/R CS29/ Amendment 6 18/12/2018
ED Decision 2019/013/R CS29/ Amendment 7 17/7/2019

Note: To access the officiarsions pleaseclick onthe hypettinks provided above.
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Preamble

CS29 Amendment 2

Thefollowing is a list of paragphs affected by this amendment:

Subpart A

AMC 29 General
Subpart B

CS 2943
Subpart C

AMC 29.351
Subpart D

AMC 29.602
Subpart F

CS 29.1305

AMC 29.1305(a)(25) and (26)

Subpart G
CS 29587
CS29 Appendix A
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Miscellaneous guidance
MG4
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Created NPA 200717)
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CS29 Amendment 1

Thefollowing is a list of paragphs affected by this amendment:

Preamble
Subpart B

CS 29.25

CS29 Appendix B
CS 29.143

CS 29.173

CS 29.175

CsS 2a77
Subpart G

CS 29.1587

Preamble added

Amended NPA 12/200%
Amended NPA 12/200%
Amended NPA 12/200%
Amended NPA 12/200%
Amended NPA 12/200%
Amended NPA 12/200%

Amended NPA 12/200%

ED Decision 2008/01R

ED Decision 2007/014/R
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Easy Access Rules for Large Rotorcri Subpart A Genera
x E ASA (CS29) (Amendment 7)

SQUBPARAT (GENERAL

ED Decision 2018/61R

1. The AMC to G2 consists of FAA AT-2Ct1 Change 7, dated 4 February 2014dth the
changes/addibns given in this BOOK 2 ofZ%5

2.  The primary referenceof each of these AMCs is the -2% paragraph. Where there is an
appropriate paagraph in FAAC 292Ct Change/, dated 4February 2016this is added as a
secondary reference.

[Amdt No: 29/2]
[Amdt No: 29/4]
[Amdt No: 29/

CS 29.1 Applicability

ED Decision 2016/025/R

(@) Thesecertification specificationare applicable to large rotorcraft.

(b) Large rotorcraft must be cdficated in accordance with either the Category A or Category B

requirements. A multengine rotorcraft may be type certificated as both Category A and
Category B with appropriate and different operating limitations for each category.

(c) Rotorcraft with amaximum weight greater than 9072 kgO(@00 pounds) and 10 or more
passenger seats must be type certificated as Category A rotorcraft.

(d) Rotorcraft with a maximunweight greater than 9072 kg (ZWO0 pounds) and nine or less
passenger seats may be typeriificated as Category B rotorcraft provided the Category A
requirements of Subparts C, D, E, and F are met.

(e) Rotorcraft witha maximum weight of 9072 kg (200 pounds) or less but with 10 or more
passenger seats may be type certificated as Categagtddcraft provided the Category A
requirements ofCS 29.67(a)(229.87,29.1517 and of Subparts C, D, E, and F are met.

()  Rotorcraft witha maximum weight of 9072 kg (B00 pounds) or less and nine or less passenger
seats may be type certificated as Category B rotorcraft.

[Amdt 29/4]
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SQUBPARBT HLIGHT
GENERAL

CS 29.21 Proof of compliance

ED Decision 2003/16/RM

Each requirement of this Subpart must be met at each appropriate combinatiwright and centre
of gravity within the range of loading conditions for which certification is requested. This must be
shown:

(@) By tests upon a rotorcraft of the type for which certification is requested, or by calculations
based on, and equal in accuyaip, the results of testing; and

(b) By systematic investigation of each required combination of weight and centre of gravity, if
compliance cannot be reasonably inferred from combinations investigated.

CS 29.25 Weight limits

ED Decision 200014/R

(&) Maximum weight.The maximum weight (the highest weight at which compliance with each
applicable requirement of this EB is shown) or, at the option of the applicant, the highest
weight for each altitude and for each practicably separable operating condgiech as take
off, enroute operation, and landing, must be established so that it is not more than:

(1) The highest weight selected by the applicant;

(2) The design maximum weight (the highest weight at which compliance with each
applicable structual loading condition of this G&0 is shown); or

(3) The highest weight at which compliance with each applicable flight requiremehisof
CS29 is shown.

(4) For Category B rotorcraft with 9 or less passenger seats, the maximum weight, altitude,
and temperature at which the rotorcraft can safely operate near the ground with the
maximum wind velocity determined unde€329.143(c) and may include other
demonstratal wind velocities and azimuth$he operating envelopes must be stated in
the Limitations section of the Rotorcraft Flight Manual.

(b)  Minimum weight. The minimum weigh{the lowest weight at which compliance with each
applicable requirement of this & is shown) must be established so that it is not less than:

(1) The lowest weight selected by the applicant;

(2) The design minimum weight (the lowest weight at which pience with each structad
loading condition of this G3 is shown); or
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(3) The lowest weight at which compliance with each appliedhght requirement of this
CS29 is shown.

(c) Total weight with jettisonable external load.total weight for therotorcraft with a jettisonable
external load attached that is greater than the maxmuveight established under sub
paragraph (a) may be established for any rotorctaftd combination if

(1) The rotorcraftload combination does not include human exteroatgo,

(2) Structural component approval for external load operations under eit8r29.865or
under equivalent operational standards is obtained,

(3) The portion of the total weight that is greater than the rraum weight established
under subparagraph (a) is made up only of the weight of all or part of the jettisonable
external load,

(4) Structural components of the rotorcraft are shown to comply with the applicable
structural requirements of this G® underthe increased loads and stresses caused by
the weight increase over that established under s#vagraph (a), and

(5) Operation of the rotorcraft at a total weight greater than the maximum certificated
weight established under sybmaragraph (a) is limitedoy appropriate operating
limitations underCS 29.865(a) and (d)

[Amdt. No: 29/1]

CS 29.27 Centre of gravity limits

ED Decision 2003/16/RM

The extreme forward and aft centres of gravity and, where critical, the extreme lateral centres of
gravity must be established for each weight established u@&£9.25Such an extreme may not lie
beyondc

(@) The extremes selected by the applicant;
(b) The extremes within which the structure is proven; or

(c) The extremes within which compliance with the applicable flight requirements is shown.

CS 29.29 Empty weight and corresponding centre of gravity

ED Decisio 2003/16/RM

(@) The empty weight and corresponding centre of gravity must be determined by weighing the
rotorcraft without the crew and payload, but with:

(1) Fixed ballast;

(2) Unusable fuel; and

(3) Full operating fluids, including:
@i Oil
(i)  Hydraulic fluid; and

(i)  Other fluids required for normal operation of rotorcraft systems, except water
intended for injection in the engines.
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(b) The condition of the rotorcraft at the time of determining empty weight must be one that is
well defined ad can be easily repeated, particularly with respect to the weights of fuel, oil,
coolant, and installed equipment.

CS 29.31 Removable ballast

ED Decision 2003/16/RM

Removable ballast may be used in showing compliance with the flight requirements aiittpizrs

CS 29.33 Main rotor speed and pitch limits

ED Decision 2003/16/RM
(@) Main rotor speed limitsA range of main rotor speeds must be established that:

(1) With power on, provides adequate margin to accommodate the variations in rotor speed
occurringin any appropriate manoeuvre, and is consistent with the kind of governor or
synchroniser used; and

(2) With power off, allows each appropriate autorotative manoeuvre to be performed
throughout the ranges of airspeed and weight for which certificatioedsiested.

(b) Normal main rotor high pitch limit (pow&m). For rotorcraft, except helicopters required to
have a main rotor low speed warning under gudragraph (e), it must be shown, with power
on and without exceeding approved engine maximiimitations, that main rotor speeds
substantially less than the minimum approved main rotor speed will not occur under any
sustained flight condition. This must be met by:

(1) Appropriate setting of the main rotor high pitch stop;
(2) Inherent rotorcraft @aracteristics that make unsafe low main rotor speeds unlikely; or
(3) Adequate means to warn the pilot of unsafe main rotor speeds.

(c) Normal main rotor low pitch limit (powenff). It must be shown, with power off, that:

(1) The normal main rotor low fiih limit provides sufficient rotor speed, in any autorotative
condition, under the most critical combinations of weight and airspeed; and

(2) Itis possible to prevent overspeeding of the rotor without exceptional piloting skill.

(d) Emergency high pitcHf the main rotor high pitch stop is set to meet sparagraph (b)(1), and
if that stop cannot be exceeded inadvertently, additional pitch may be made available for
emergency use.

(e) Main rotor low speed warning for helicoptefSor each single engifelicopter, and each muki
engine helicopter that does not have an approved device that automatically increases power
on the operating engines when one engine fails, there must be a main rotor low speed warning
which meets the following requirements:

(1) The warning must be furnished to the pilot in all flight conditions, including pavesind
power-off flight, when the speed of a main rotor approaches a value that can jeopardise
safe flight.

(2) The warning may be furnished either through the inherentoalynamic qualities of the
helicopter or by a device.
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(3) The warning must be clear and distinct under all conditions, and must be clearly
distinguishable from all other warnings. A visual device that requires the attention of the
crew within the cockpit isot acceptable by itself.

(4) If awarning device is used, the device must automaticeggctivate and reset when the
low-speed condition is corrected. If the device has an audible warning, it must also be
equipped with a means for the pilot to manually silence the audible warning before the
low-speed condition is corrected.
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CS 295 General

ED Decision 2003/16/RM

(@) The performance prescribed in this subpart must be determined:
(1) With normal piloting skill; and
(2) Without exceptionally favourable conditions.
(b) Compliance with the performance requirements of thigopart must be shown:
(1) For still air at sedevel with a standard atmosphere; and
(2) For the approved range of atmospheric variables.

(c) The available power must correspond to engine power, not exceeding the approved power,
less:

(1) Installation loses; and

(2) The power absorbed by the accessories and services at the values for which certification
is requested and approved.

(d) For reciprocating enginpowered rotorcraft, the performance, as affected by engine power,
must be based on a relative hutity of 80% in a standard atmosphere.

(e) Forturbine engingoowered rotorcraft, the performance, as affected by engine power, must be
based on a relative humidity of:

(1) 80%, at and below standard temperature; and
(2) 34%, at and above standard temperegplus 28°C (50°F).
Between these two temperatures, the relative humidity must vary linearly.

(H  For turbineenginepowered rotorcraft, a means must be provided to permit the pilot to
determine prior to takeoff that each engine is capable of developthg power necessary to
achieve the applicable rotorcraft performance prescribed in this subpatrt.

CS 29.49 Performance at minimum operating speed

ED Decision 2003/16/RM

(@) Foreach Category A helicopter, the hovering performance mudet@mined over the ranges
of weight, altitude and temperature for which taladf data are scheduled:

(1) With not more than takeoff power;
(2) With the landing gear extended; and

(3) At a height consistent with the procedure used in establishing the-tdkelimbout and
rejected takeoff paths.
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(b) For each Category B helicopter, the hovering performance must be determinethev@nges
of weight, altitude and temperature for which certification is requested, with:

(1) Takeoff power;
(2) The landinggear extended; and
(3) The helicopter in ground effect at a height consistent with normal 4aftg@rocedures.

(c) For each helicopter, the owdf ground effect hovering performance must be determined over
the ranges of weight, altitude an@mperature for which certification is requested, with take
off power.

(d) For rotorcraft other than helicopters, the steady rate of climb at the minimum operating speed
must be determined over the ranges of weight, altitude and temperature for whickficatton
is requested, with:

(1) Takeoff power; and
(2) The landing gear extended.

CS 29.51 Takeff data: General

ED Decision 2003/16/RM

(@) The takeoff data required byCS 29.539.55 29.59 29.6Q 29.61, 29.62 29.63and29.67must
be determined:

(1) Ateach weight, altitude, and temperature selected by the applicant; and
(2) With the operating engines within approved operatingitations.
(b) Takeoff data must:
(1) Be determined on a smooth, dry, hard surface; and
(2) Be carected to assume a level tal@df surface.

(c) No takeoff made to determine the data required by this paragraph may require exceptional
piloting skill or artness, or exceptionally favourable conditions.

CS 29.53 Takeff. Category A

ED Decision 2003/16/RM

The takeoff performance must be determined and scheduled so that, if one engine fails at any time
after the start of takeoff, the rotorcraft can:

(@) Return to and stop safely on, the taladf area; or

(b) Continue the takeoff and climbout, and attain a configuration and airspeed allowing
compliance withCS 29.67(a)(2)
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CS 29.55 Takeff Decision Point: Catgory A

ED Decision 2003/16/RM

(@) The takeoff decision point (TDP) is the first point from which a continued-afkeapability is
assured unde€S 29.5and is the last point in the takeff path from which aejected takeoff
is assured within the distance determined und&s 29.62

(b) The TDP must be established in relation to the taKepath using no more than two
parameters, such as airspeed and heightlésignate the TDP.

(c) Determination of the TDP must include the pilot recognition time interval following failure of
the critical engine.

CS 29.59 Takeff Path: Category A

ED Decision 2003/16/RM

(@) The takeoff path extends from the point @fommencement of the takeff procedure to a point
at which the rotorcraft is 303n (1000ft) above the takeoff surface and compliance with
CX9.67(a)(2)s shown. In addition:

(1) The takeoff path must remain lear of the heighivelocity envelope established in
accordance witlCS 29.87

(2) The rotorcraft must be flown to the engine failure point at which point the critical engine
must be made inoperative and remain erative for the rest of the takeff;

(3) After the critical engine is made inoperative, the rotorcraft must continue to the TDP, and
then attain \foss

(4) Only primary controls may be used while attainings¥and while establishing a positive
rate ofclimb. Secondary controls that are located on the primary controls may be used
after a positive rate of climb andrdtare established but in no case less than 3 seconds
after the critical engine is made inoperative; and

(5) After attaining Yossand a paitive rate of climb, the landing gear may be retracted.

(b) During the takeoff path determination made in accordance with sparagraph (a) and after
attaining Mossand a positive rate of climb, the climb must be continued at a speed as close as
practiable to, but not less than,t¥ssuntil the rotorcraft is 61 m (200 ft) above the takéf
surface. During this interval, the climb performance must meet or exceed that required by

CS29.67(a)(1)

(c) Duringthe continued takeoff the rotorcraft skall not descend below 4.6 m (1 above the
take-off surface when the TDP is above 4.6 m (15 ft).

(d) From 61 m (200 ft) above the takdf surface, the rotorcraft tak@ff path must be level or
positive until a heght 305 m (1000 ft) above the tak#f surface is attained with not less than
the rate of climb required bS 29.67(a)(2Any secondary or auxiliary control may be used
after attaining 61 m (200 ft) above thake-off surface.

(e) Takeoff distance will be determined in accordance w@k 29.61
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CS 29.60 Elevated heliport talaf path: Category A

ED Decision 2003/16/RM

(@) The elevated heliport takeff path extends fom the point of commencement of the takef
procedure to a point in the takeff path at which the rotorcraft is 305 m (Q00ft) above the
take-off surface and compliance withS 29.67(a)(23 shown. In additio:

(1) The requirements o€S 29.59(anust be met;

(2) While attaining Yossand a positive rate of climb, the rotorcraft may descend below the
level of the takeoff surface if, in so doing and when clearing gievated heliport edge,
every part of the rotorcraft clears all obstacles by at least 4.6 m (15 ft);

(3) The vertical magnitude of any descent below the talesurface must be determined;
and

(4) After attaining WYoss@and a positive rate of climb, therlding gear may be retracted.

(b) The scheduled takeff weight must be such that the climb requirements@$ 29.67(a)(Bnd
CS 29.67(a)(2yill be met.

(c) Takeoff distance will be determined in accordance wis 29.6.1

CS 29.61 Takeff distance: Category A

ED Decision 2003/16/RM

(@) The normal takeoff distance is the horizontal distance along the taifepath fom the start of
the takeoff to the point at which the rotorcrafattains and remains at least 1 (35ft) above
the takeoff surface, attains and maintains a speed of at leastdand establishes a positive
rate of climb, assuming the critical engifaélure occurs at the engine failure point prior to the
TDP.

(b) For elevated heliports, the takeff distance is the horizontal distance along the taepath
from the start of the takeoff to the point at which the rotorcraft attains and maintainspeed
of at least Yossand establishes a positive rate of climb, assuming the critical engine failure
occurs at the engine failure point prior to the TDP.

CS 29.62 Rejected tald@df: Category A

ED Decision 2003/16/RM

The rejected takeff distance angrocedures for each condition where takéf is approved will be
established with:

(@) The takeoff path requirements 0fCS29.59and 29.60being used up to the TDP whetiee
critical engine failure is recognised, and the rotorcraft landed and brought to a stop on the take
off surface;

(b) The remaining engines operating within approved limits;
(c) The landing gear remaining extended throughout the entire rejected-tdkeand

(d) The use of only the primary controls until the rotorcraft is on the ground. Secondary controls
located on the primary control may not be used until the rotorcraft is on the ground. Means
other than wheel brakes may be used to stop the rotorcifafhe means are safe and reliable
and consistent results can be expected under normal operating conditions.
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CS 29.63 Takeff. Category B

ED Decision 2003/16/RM

The horizontal distance required to takdf and climb over a 15 m (500t) obstaclemust be
established with the most unfavourable centre of gravity. The {tafkenay be begun in any manner
if ¢

(a) The takeoff surface is defined,;

(b) Adequate safeguards are maintained to ensure proper centre of gravity and control positions;
and

(c) Alnding can be made safely at any point along the flight path if an engine fails.

CS 29.64 Climb: General

ED Decision 2003/16/RM

Compliance with the requirements @IS 29.6and29.67must be shown at each weight, altitude and
temperature within the operational limits established for the rotorcraft and with the most
unfavourable centre of gravity for each configuration. Cowl flaps, or other means of controlling the
enginecooling air supply, will be in the position that provides adequate coolirtgeatemperatures

and altitudes for which certification is requested.

CS 29.65 Climb: All engines operating

ED Decision 2003/16/RM

(@) The steady rate of climb must be determined
(1) With maximum continuous power;
(2) With the landing gear retracted; and

(3) At Wfor standard sedevel conditions and at speeds selected by the applicant for other
conditions.

(b) For each Category B rotorcraft except helicopters, the rate of ctietermined under sub
paragraph (a) must provide a steady climb gradient of at least 1:6 under standatedveéa
conditions.

CS 29.67 Climb: One Engine Inoperative (OEI)

ED Decision 2003/16/RM

(@) For Category A rotorcratt, in the critical tak#f configuration existing along the takeff path,
the following apply:

(1) The steady rate of climbitihout ground effect, 6Im (200ft) above the takeoff surface,
must be at least 3@h (100ft) per minute, for each weight, altitude, and temperature for
which tale-off data are to be scheduled with:

(i)  The critical engine inoperative and the remaining engines within approved
operating limitations, except that for rotoraft for which the use of 38econd/2
minute OEI power is requested, only thar2nute OElpower may be used in
showing compliance with this paragraph;

(i)  The landing gear extendednd
(i)  The takeoff safety speed selected by the applicant.
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(2) The steady rate of climiwvithout ground effect, 305 m (Q00ft) above the take off
surface, mst be at least 46 m (150 ft) per minute, for each weight, altitude, and
temperature for which takeoff data are to be scheduled with:

(i)  The critical engine inoperative and the remaining engines at maximum continuous
power including continuous OEI powdrapproved, or at 36ninute OEI power
for rotorcraft for which certification for use of 3@inute OEI power is requested;

(i)  The landing gear retractednd
(i)  The speed selected by the applicant.

(3) The steady rate of climb (or descent), in feedr pminute, at each altitude and
temperature at which the rotorcraft is expected to operate and at each weight within the
range of weights for which certification is requested, must be determined with:

()  The critical engine inoperative and the remainimgyimes at maximum continuous
power including continuous OEI power, if approved, and amngtute OEI power
for rotorcraft for which certification for the use of 3fiinute OEl power is
requested;

(i)  The landing gear retractednd
(i) The speed selectely the applicant.

(b) For multiengine Category B rotorcraft meeting the Category A engine isolation requirements,
the steady rate of climb (or descent) must be determined at the speed for best rate of climb (or
minimum rate of descent) at each altitudemperature, and weight at which the rotorcraft is
expected to operate, with the critical engine inoperative and the remaining engines at
maximum continuous power including continuous OEI power, if approved, and-airizQe
OEI power for rotorcraft for wich certification for the use of 3thinute OEI power is requested.

CS 29.71 Helicopter angle of glide: Category B

ED Decision 2003/16/RM

For each Categy B helicopter, except muléngine helicopters meeting the requirements of
CX9.67(b)and the powerplant installation requirements of Category A, the steady angle of glide must
be determined in autorotation:

(@) Atthe forward speed for minimum rate of descent as selected by the applicant;
(b) At the forward sped for best glide angle;
(c) At maximum weight; and

(d) At the rotor speed or speeds selected by the applicant.

CS 29.75 Landing: General

ED Decision 2003/16/RM
(@) For each rotorcraft:
(1) The corrected landing data must be determined for a smodti, hard and level surface;

(2) The approach and landing must not require exceptional piloting skill or exceptionally
favourable conditions; and,

(3) The landing must be made without excessive vertical acceleration or tendency to bounce,
nose over, grountbop, porpoise, or water loop.
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(b) The landing data required S 29.7,/29.79 29.81, 29.83and29.85must be determined:

(1) At each weight, altitude and temperature for which landing data are approved:

(2) With each operating engine within approved operating limitations: and

(3) With themost unfavourable centre of gravity.

CS 29.77 Landing Decision Point: Category A

ED Decision 2003/16/RM

(@) The landing decision point (LDP) is the last point in the approach and landing path from which
a balked landing can be accomplished in accordante®5 29.85

(b) Determination of the LDP must include the pilot recognition time interval following failure of
the critical engine.

CS 29.79 Landing: Category A

ED Decision 2003/16/RM

(@) For Category Aotorcraft:

(1) The landing performance must be determined and scheduled so that if the critical engine
fails at any point in the approach path, the rotorcraft can either land and stop safely or
climb out and attain a rotorcraft configuration and speeawaihg compliance with the
climb requirement ofCS 29.67(a)(2)

(2) The approach and landing paths must be established with the critical engine inoperative
so that the transition between each stage can be made shig@nd safely;

(3) The approach and landing speeds must be selected for the rotorcraft and must be
appropriate to the type of rotorcraft; and

(4) The approach and landing path must be established to avoid the critical areas of the
heightvelocity envelop determined in accordance withS 29.87

(b) It must be possible to make a safe landing on a prepared landing surface after complete power
failure occurring during normal cruise.

CS 29.81 Landing distance (grouesgiel sites): Category A

ED Decision 2003/16/RM

The horizontal distance required to land and come to a complete stop (or to a speed of approximately
5.6km/h (3knots) for water landings) from a point B (50ft) above the landing surface must be
determined from the approach and landing paths established in accordancel8ith9.79

CS 29.83 Landing: Category B

ED Decision 2003/16/RM

(@) Foreach Category B rotorcraft, the horizontal distance required to land@meé to a complete
stop (or to a speed adpproximately 5.&km/h (3knots) forwater landings) from a point 1%
(50ft) above the landing surface must be determined with:

(1) Speeds appropriate to the type of rotorcraft and chosen by the applicant taddhe
critical areas of the heightelocity envelope established und€s 29.87and

(2) The approach and landing made with power on and within approved limits.
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(b)

(€)

Each multiengine Category B rotorcraft that raes the powerplant installation requirements
for Category A must meet the requirements of:

(1) CS29.74nd29.81; or
(2) Subparagraph (a).

It must bepossible to make a safe landing on a prepared landing surface if complete power
failure occurs during normal cruise.

CS 29.85 Balked landing: Category A

ED Decision 2003/16/RM

For Category A rotorcraft, the balked landing path with the criteragine inoperative must be
established so that:

(@)

(b)

(c)

The transition from each stage of the manoeuvre to the next stage can be made smoothly and
safely;

From the LDP on the approach path selected by the applicant, a safe climbout oeadbeat
speeds dbwing compliance with the climb requirements©§ 29.67(a)(1) and (&nd

The rotorcraft @es not descend below 4r6 (15ft) above the landing surface. For elevated

heliport operations, descent may be beldhe level of the landing surface provided the deck

edge clearance ofS 29.60s maintained and the descent (loss of height) below the landing
surface is determined.

CS 29.87 Heightelocity envelope

(@)

(b)

ED Decisio2003/16/RM

If there is any combination of height and forward velocity (including hover) under which a safe
landing cannot be made after failure of the critical engine and with the remaining engines
(where applicable) operating within approved limits, heightvelocity envelope must be
established for:

(1) All combinations of pressure altitude and ambient temperature for which-@kend
landing are approved; and

(2) Weight, from the maximum weight (at séewvel) to the highest weight approved forkia
off and landing at each altitude. For helicopters, this weight need not exceed the highest
weight allowing hovering out of ground effect at each altitude.

For single engine or muléngine rotorcraft that do not meet the Category A engine isolation
requirements, the heightelocity envelope for complete powéailure must be established.
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CS 29.141 General

ED Decision 2003/16/RM

The rotorcraft must:

(@) Except as specifically required in the applicable paragraph, meet the flight characteristics
requirements of this Subpart:

(1) Atthe appoved operating altitudes and temperatures;

(2) Under any critical loading condition within the range of weights and centres of gravity for
which certification is requested; and

(3) For poweron operations, under any condition of speed, power, and roton fpr which
certification is requested; and

(4) For poweroff operations, under any condition of speed, and rotor rpm for which
certification is requested that is attainable with the controls rigged in accordance with
the approved rigging instructions amnalerances;

(b) Be able to maintain any required flight condition and make a smooth transition from any flight
condition to any other flight condition without exceptional piloting skill, alertness, or strength,
and without danger of exceeding the limit bd&actor under any operating condition probable
for the type, including:

(1) Sudden failure of one engine, for multingine rotorcraft meeting Category A engine
isolation requirements;

(2) Sudden, complete power failure, for other rotorcraft; and
(3) Sudde, complete control system failures specifiedd8 29.695and

(c) Have any additional characteristics required for night or instrument operation, if certification
for those kinds of operation is requested. Requirements for helicopter instrument flight are
contained inappendix B

Appendix Bg Airworthiness Criteria for Helicopter Instrument Flig

ED Decision 200014/R

l. General A large helicopter may not be type certificated for operation under the instrument
flight rules (IFR) unless it meets the design artallation requirements contained in this
appendix.

Il Definitions

(@ VWi means instrument climb speed, utilised instead eff&f compliance with the climb
requirements for instrument flight.

(b)  Wneimeans instrument flight neveexceed speed, utdied instead of M:for compliance
with maximum limit speed requirements for instrument flight.

(c) Vmnimeans instrument flight minimum speed, utilised in complying with minimum limit
speed requirements for instrument flight.

. Trim It must be possiklto trim the cyclic, collective, and directional control forces to zero at
all approved IFR airspeeds, power settings, and configurations appropriate to the type.
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(a)

(b)

(€)

(d)

(€)

(f)

(@)

General The helicopter must possess positive static longitudinal control force syaddilit
critical combinations of weight and centre of gravity hetconditions specified in sub
paragraphs IV (b) to (f) of this appendix. The stick force must vary with speed so that any
substantial speed change results in a stick force clearly perceptblbe pilot. The
airspeed must return to within 10% of the trim speed when the control force is slowly
released for each trim condition specified in sudragraphs IV (b) to (f) of this appendix.

Climh Stability must be shown in climtbroughout the speed range 37 km/h (20 knots)
either side of trim with:

(1) The helicopter trimmed atW
(2) Landing gear retracted (if retractable); and

(3) Power required for limit climb rate (at least 5.1 m/s (1000 fpm))yadMmaximum
continuous pwer, whichever is less.

Cruise Stability must be shown throughout the speed range from 0.7 to 4.4rWie,
whichever is lower, not to exceed +37 km/h (x 20 knots) from trim with:

(1) The helicopter trimmed and power adjusted for level flight & B or 0.9 g,
whichever is lower; and

(2) Landing gear retracted (if retractable).

Slow cruiseStability must be shown throughout the speed range from Q%6 1.3\l
or 37 km/h (20 knots) above trim speed, whichever is greater, with:

(1) The helicopter trimmed and power adjusted for level flight at 1svnyand
(2) Landing gear retracted (if retractable).

Descent Stability must be shown throughout the speed range 37 km/h (20 knots) either
side of trim with:

(1) The helicopter trimmedet 0.8 \4or 0.8 ei(or 0.8 Vefor the landing gear extended
case), whichever is lower;

(2) Power required for 5.1 m/s (DO fpm) descent at trim speed; and
(3) Landing gear extended and retracted, if applicable.

Approach Stability must beshown throughout the speed range from 0.7 times the
minimum recommendd approach speed to 37 km/h (Xdots) above the maximum
recommended approach speed with:

(1) The helicopter trimmed at the recommended approach speed or speeds;
(2) Landing gear extendkand retracted, if applicable; and

(3) Power required to maintain a 3° glide path and power required to maintain the
steepest approach gradient for which approval is requested.

Static lateraldirectionalstability

Static directionaktability must be positive throughout the approved ranges of airspeed,
power, and vertical speed. In straighnd steady sideslips up to #° from trim,
directional control position must increagathout discontinuity with the angle of sideslip,
except fa a small range of sideslip angles around trikt greater angles up to the
maximum sideslip angle appropriate to the type, increased directional control position
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must produce increased angle of sideslipnust be possible to maintain balanced flight
without exceptional pilot skill or alertness.

(b) During sideslips up to #0° from trim throughout the approved ranges of airspeed,
power, and vertical speed there must be no negative dihedral stability perceptible to the
pilot through lateral control mabn or force. Longitudinal cyclimovement with sideslip
must not be excessive.

VI.  Dynamic stability

(@) Any oscillation having a period of less than 5 seconds must damp to ¥2 amplitude in not
more than one cycle.

(b)  Any oscillation having a period of 5ceads or more but less than 10 seconds must damp
to ¥2 amplitude in not more than two cycles.

(c) Any oscillation having a period of 10 seconds or more but less than 20 seconds must be
damped.

(d)  Any oscillation having a period of 20 seconds or more magciuieve double amplitude
in less than 20 seconds.

(e) Any aperiodic response may not achieve double amplitude in less than 9 seconds.
VIl.  Stability augmentation system (SAS)

(@) If a SAS is used, the reliability of the SAS must be related to thésaffats failure. Any
SAS failure condition that would prevent continued safe flight and landing must be
extremely improbable. It must be shown that, for any failure condition of the SAS that is
not shown to be extremely improbable:

(1) The helicopteiis safely controllablevhen the failure or malfunction occurs at any
speed or altitude within the approved IFR operating limitations; and

(2) The overall flight characteristics of the helicopter allow for prolonged instrument
flight without undue pilot effort. Additional unrelated probable failures affecting
the contol system must be considerebh addition:

(i)  The controllability and manoeuvrability requirements in Subpart B e2CS
must be met throughout a practical flight envelope;

(i)  The flight control, trim, and dynamic stability characteristics must not be
impaired below a level needed to allow canied safe flight and landing;

(i) For Category A helicopters, the dynamic stability requirements of Subpart B
of C&29 must alsde met throughout a practical flight envelope; and

(iv) The static longitudinal and static directional stability requirements of
Subpart B of G329 must be met throughout a practical flight envelope.

(b) The SAS must be designed so that it cannot cradtazardous deviation in flight path or
produce hazardous loads on the helicopter during normal operation or in the event of
malfunction or failure, assuming corrective action begins within an appropriate period of
time. Where multiple systems are installesubsequent malfunction conditions must be
considered in sequence unless their occurrence is shown to be improbable.
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VIIL  Equipment, systemgand installation. The basic equipment and installatiorust comply with
Subpart F of G29 with the followingexceptions and additions:

(@)

(b)

Flight and navigation instruments

(1)

(2)

A magnetic gyrestabilised direction indicator instead of the gyroscopic direction
indicator required byCS 29.1303(hand

A standby attitde indicator which meets the requirements©6 29.1303(g)(1) to
(7), instead of a ratef-turn indicator required byCS 29.1303(g)lif standby
batteries areprovided, they may be charged from the aircraft electrical system if
adequate isolation is incorporated. The system must be designed so that the
standby batteries may not be used for engine starting.

Miscellaneous requirements

@)

e

©)

(4)

Q)

(6)

Instrument systems and other systems essential for IFR flight that could be
adversely affected by icing must be provided with adequate ice protection whether
or not the rotorcraft is certificated for operation in icing conditions.

There must be means in the geaéing system to automatically éenergise and
disconnect from the main bus any power source developing hazardous
overvoltage.

Each required flight instrument using a power supply (electric, vacuum etc.) must
have a visual means integral with the instrent to indicate the adequacy of the
power being supplied.

When multiple systems performing like functions are required, each system must
be grouped, routed, and spaced so that physical separation between systems is
provided to ensure that a single niahction will not adversely affect more than
one system.

C2NJ aeaidsSvya GKFG 2LISNIGS GKS NBIljdzANBR Ff

(i)  Only the required flight instruments for the first pilot may be connected to
that operating system;

(i)  Addtional instruments, systems, or equipment may not be connected to an
operating system for a second pilot unless provisions are made to ensure the
continued normal functioning of the required instruments in the event of
any malfunction of the additional imments, systems, or equipment which
is not shown to be extremely improbable;

(i) The equipment, systems, and installations must be designed so that one
display of the information essential to the safety of flight which is provided
by the instruments wi remain available to a pilot, without additional crew
member action, after any single failure or combination of failures that is not
shown to be extremely improbable; and

(iv) For singlepilot configuations, instruments which require a static source
mug be provided with a means of selecting an alternate source and that
source must be calibrated.

In determining compliance with the requirements @8 29.1351(d)(2)he supply
of electrical power to all systesmecessary for flight under IFR must be included in
the evaluation.
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(9 Thunderstorm lightsin addition to the instrument lights required b@S 29.1381(a)
thunderstorm lights which provide high intensity whiteod lighting to the basic flight
instruments must be provided. The thunderstorm lights must be installed to meet the
requirements ofCS 29.1381(b)

IX  Rotorcraft flightmanual A rotorcraft flight manual orotorcraft flight manual IFR Supplement
must be provided and must contain

(a) Limitations The approved IFR flight envelope, the IFR flightcrew composition, the revised
kinds of operation, and the steepest IFR precision approach gradient for which the
helicopter is approved:;

(b) Procedures Required information for proper operation of IFR systems and the
recommended procedures in the event of stability augmentation or electrical system
failures; and

(c) Performance If &, differs from \, climb performage at V, and with maximum
continuous power throughout the ranges of weight, altitude, and temperature for which
approval is requested.

[Amdt. No: 29/1]

CS 29.143 Controllability and manoeuvrability

ED Decision 2@0010R
(@) The rotorcraft must be safelyontrollable and manoeuvrable:
(1) During steady flight; and
(2) During any manoeuvre appropriate to the type, including:
(i)  Takeoff,
(i)  Climb;
(i)  Level flight;
(iv)  Turning flight;
(v)  Autorotation; and
(vi) Landing (power on and power off).
(b)  The margin of cyclic control must allow satisfactory roll and pitch controkwith:
(1) Critical weight;
(2) Ciritical centre of gravity;
(3) Critical rotor rpm; and

(4) Power off (except for helicopteidemonstrating compliance withub-paragraph(f) and
poweron.

(c) Wind velocities from zero to at lea3 km/h (17 knots), from all azimuthsmust be established
in which therotorcraft can be operated without loss of control on or near the ground in any
manoeuvreappropriate to the ype (such as crosswind takdfs, sideward flight, and rearward
flight), with:
(1) Critical weight;

(2) Critical centre of gravity;
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(3) Critical rotor rpm; and

(4) Altitude from standard sesevel conditions to the maximum take&f and landing altitude
capability of the rotorcraft.

(d) Wind velocities from zero to at least 31 km/h (17 knots), from all azimuths, must be established
in which the rotorcraft can be operated without loss of control-oftground effect, with:

(1) Weight selected by the applicgn
(2) Critical center of gravity;
(3) Rotor rpm selected by the applicant; and

(4) Altitude, from standard sedevel conditions to the maximum takeff and landing
altitude capability of the rotorcraft

(e) The rotorcraft, after failure of one engin@) the case of muliengine rotorcraft that meet
Category A engine isolation requirements, or complete power failure in the case of other
rotorcraft, must be controllable over the range of speeds and altitudes for which certification is
requested when suchower failure occurs with maximum continuous power and critical weight.
No corrective action time delay for any condition following power failure may be less than:

(1) Forthe cruise condition, one second, or normal pilot reaction time (whichever isegyeat
and

(2) For any other condition, normal pilot reaction time.

(f)  For helicopters for which aw(power-off) is established undeZS 29.1505(cfompliance must
be demonstrated with the followingequirements with critical weight, critical centre of gravity,
and critical rotor rpm:

(1) The helicopter must be safely slowed tQe\power-off), without exceptionapilot skill
after the last operating engine is made inoperative at powenN\s

(2) Ata speed of 1.1 M (power-off), the margin of cyclic control must allow satisfactory roll
and pitch control with power off.

[Amdt. No: 29/1]
[Amdt. No. 29/2]

CS 29.151 Flight controls

ED Decision 2003/16/RM

(@) Longitudinal, lateraldirectional, and collective controls may not exhibit excessive breakout
force, friction, or preload.

(b) Control system forces and free play may not inhibit a smooth, direct rotorcraft response to
control system input.

CS 29.161 Trim control

ED Decision 23/16/RM

The trim control:

(@) Must trim any steady longitudinal, lateral, and collective control forces to zero in level flight at
any appropriate speed; and

(b) May not introduce any undesirable discontinuities in control force gradients.
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CS 29.171 Stdiy: general

ED Decision 2003/16/RM

The rotorcraft must be able to be flown, without undue pilot fatigue or strain, in any normal
manoeuvre for a period of time as long as that expected in normal operation. At least three landings
and takeoffs must bemade during this demonstration.

CS 29.173 Static longitudinal stability

ED Decision 200014/R

(@) The longitudinal control must be designed so that a rearward movement of the control is
necessary to obtainraairspeed less than the trim speed, andaward movement of the
control is necessary to obtaimairspeed more than the trim speed.

(b)  Throughout the full range of altitude for which certification is requesteith the throttle and
collective pitch held constant during the manoeuvres spatifieCS29.175(a) through (dthe
slope of the control position versusrspeed curve must be positivelowever, in limited flight
conditions or modes of operation determined by the Agency to be acceptableldpe sf the
control position versus airspeed curve may be neutral or negative if the rotorcraft possesses
flight characteristics that allow the pilot to maintain airspeed within £9 km/h (x5 knots) of the
desired trim airspeed without exceptional pilotinkilsor alertness.

[Amdt. No: 29/1]

CS 29.175 Demonstration of static longitudinal stability

ED Decision 200014/R

(@) Climb.Static longitudinal stability must be shown in the climb condition at speeds Yfom
19km/h (10 knots) tovy + 19 km/h (10 kats), with:

(1) Critical weight;

(2) Critical centre of gravity;

(3) Maximum continuous power;
(4) The landing gear retracted; and
(5) The rotorcraft trimmed at ¥

(b) CruiseStatic longitudinal stability must be shown in the cruise conditicspaeds fron0.8 Ve
- 19 km/h (10 knots) to 0.8ne+ 19 km/h (10 knots) or, W4 is less thar®.8 Vag from 0.8 \e-
19 km/h (10 knots) to 0.8N¢+ 19 km/h (10 knots)with:

(1) Critical weight;

(2) Ciritical centre of gravity;

(3) Powae for level fligh at 0.8Vneor Vi, whichever is less;
(4) The landing gear retracted; and

(5) The rotorcraft trimmed at @ Vneor Vi, whichever is less.

(c) Wne Static longitudinal stability must be shown at speeds framc\87 km/h (20 knots) to M
with:

(1) Critical weight;

(2) Critical center of gravity;

Powered by EASA eRules Page43of 329 Dec 2022


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri Subpart B Flight
o~ E A SA (CS29) (Amendment 7) FLIGHT CHARACTERI:

(3) Power required for level flight atnwg 19 km/h (10 knots) or maximum continuous power,
whichever is less;

(4) The landing gear retracted; and
(5) The rotorcaft trimmed at \4e¢ 19 km/h (10 knots).
(d) Autorotation. Static longitudinal stability must be shown in autorotation at:

(1) Airspeeds from the minimum rate of descent airspeed9 km/h (10 knots) to the
minimum rate of descent airspeed + 19 km/h (1@ts), with:

(i)  Critical weight;

(i)  Critical center of gravity;

(i)  The landing gear extended; and

(iv)  The rotorcraft trimmed at the mimum rate of descent airspeed.

(2) Airspeeds from the best angtif-glide airspeed; 19 km/h (10 knots) to théest angle
of-glide airspeed + 19 km/h (10 knots), with:

(i)  Critical weight;

(i)  Critical center of gravity;

(i) The landing gear retracted; and

(iv) The rotorcraft trimmed at the best anglaf-glide airspeed.
[Amdt. No: 29/1]

CS 29.177 Static dictional stability

ED Decision 200014/R

(@) The directional controls must operate in such a manner that the sense and direction of motion
of the rotorcraft following control displacement are in the direction of the pedal motion with
throttle and collective controls held constant at the trim conditsospecified irCS 29.175(a),

(b), (c) and (d) Sideslip angles must increase with steadily increasing directional control
deflection for sideslip angles up to the lesser of:

(1) +£25 degrees from trim at a speed of 28 km/h (15 knots) less than the speed for minimum
rate of descent varying linearlp t-10 degrees from trim at VNE;

(2) The steady state sideslip angles establishe@$y29.351

(3) A sideslip angle selected by the applicant which corresponds to a sideforce of at least
0.1g; or,

(4) The sidelp angle attained by maximum directional control input.
(b)  Sufficient cues must accompany the sideslip to alert the pilot when approaching sideslip limits.

(c) During the manoeuvre specified in sparagraph (a) of this paragraph, the sideslip angfsug
directional control position curve may have a negative slope within a small range of angles
around trim, provided the desired heading can be maintained without exceptional piloting skill
or alertness

[Amdt. Na: 29/1]
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CS 29.181 Dynamic stability: @gbry A rotorcraft

ED Decision 2003/16/RM

Any short period oscillation occurring at asgeed from Vto Vaemust be positively damped with the
primary flight controls free and in a fixed position.
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GROUNIANDWATERIANDLIN&HARACTERISTICS

CS 29.231 General

ED Decision 2003/16/RM

The rotorcraft must have satisfactory ground and watandling characteristics, including freedom
from uncontrollable tendencies in any condition expected in operation.

CS 29.235 Taxying condition

ED Decision 2003/16/RM

The rotorcraft must be designed to withstand the loads that would occur when the rofoistaxied
over the roughest ground that may reasonably be expected in normal operation.

CS 29.239 Spray characteristics

ED Decision 2003/16/RM

If certification for water operation is requested, no spray characteristics during taxyingotake

landing may obscure the vision of the pilot or damage the rotors, propellers, or other parts of the

rotorcraft.

CS 29.241 Ground resonance

ED Decision 2003/16/RM

The rotorcraft may have no dangerous tendency to oscillate on the ground with the rotor turning.
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MISCELLANEOBBIGHREQUIREMENTS

ED Decision 2003/16/RM

Each part of the rotorcraft must be frdeom excessive vibration under each appropriate speed and
power condition.
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QUBPARTT STRENGTH REQUIREMENTS
GENERAL

CS 29.301 Loads

ED Decision 2003/16/RM

(@) Strength requirements are specified in terms of limit loads (the maximum loads to be expected
in service) and ultimate loads (limit loads multiplied by prescribed factors of safety). Unless
otherwise provided, prescribed loads are limit loads.

(b) Unless otherwise provided, the specified air, ground, and water loads must be placed in
equilibrium with inertia forces, considering each item of mass in the rotorcraft. These loads
must be distributed to closely approximate or conservatively represent actual conditions.

(c) If deflections under load would significantly change the distribution of extemiaternal loads,
this redistribution must be taken into account.

CS 29.303 Factor of safety

ED Decision 2003/16/RM

Unless otherwise provided, a factor of safetyldd must be used. This factor applies to external and
inertia loads unless its applicatidm the resulting internal stresses is more conservative.

CS 29.305 Strength and deformation

ED Decision 2003/16/RM

(@) The structure must be able to support limit loads without detrimental or permanent
deformation. At any load up to limit loads, thdeformation may not interfere with safe
operation.

(b)  The structure must be able to support ultimate loads without failure. This must be shown by:
(1) Applying ultimate loads to the structure in a static test for at least 3 seconds; or
(2) Dynamic testsimulating actual load application.

CS 29.307 Proof of structure

ED Decision 2003/16/RM

(@) Compliance with the strength and deformation requirements of this Subpart must be shown for
each critical loading condition accounting for the environment to whiwh structure will be
exposed in operation. Structural analysis (static or fatigue) may be used only if the structure
conforms to those for which experience has shown this method to be reliable. In other cases,
substantiating load tests must be made.

(b)  Proof of compliance with the strength requirements of this Subpart must include:
(1) Dynamic and endurance tests of rotors, rotor drives, and rotor controls;
(2) Limit load tests of the control system, including control surfaces;

(3) Operation tests othe control system;
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(4) Flight stress measurement tests;

(5) Landing gear drop tests; and
(6) Any additional tests required for new or unusual design features.

CS 29.309 Design limitations

ED Decision 2003/16/RM

The following values and limitations must betablished to show compliance with the structural
requirements of this Subpart:

(@) The design maximum and design minimum weights.
(b)  The main rotor rpm ranges, power on and power off.

(c) The maximum forward speeds for each main rotor rpm within thegess determined under
sub-paragraph (b).

(d) The maximum rearward and sideward flight speeds.

(e) The centre of gravity limits corresponding to thaitiations determined under suparagraphs
(b), (c) and (d).

()  The rotational speed ratios between eaabwerplant and each connected rotating component.

(g) The positive and negative limitanoeuvring load factors.
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FLIGHTOADS

CS 29.321 General

ED Decision 2003/16/RM

(@) The flight load factor must be assumed to act normal to the longitudinal axis of the rotorcraft,
and to be equal in magnitude and opposite in direction to the rotorcradttia load factor at
the centre of gravity.

(b) Compliance with the flight load requirements of this Subpart must be shown:
(1) At each weight from the design minimum weight to the design maximum weight; and

(2) With any practical distribution adisposable load within the operating limitations in the
rotorcraft flight manual.

CS 29.337 Limit manoeuvring load factor

ED Decision 2003/16/RM

The rotorcraft must be designed fqr

(@ A limit manoeuvring load factor ranging from a positive limit oft8.a negative limit 0f1.0;
or

(b)  Any positive limit manoeuvring load factor not less than 2.0 and any negative limit manoeuvring
load factor of not less thag0.5 for which:

(1) The probability of being exceeded is shown by analysis and flight tebis ¢atremely
remote; and

(2) The selected values are appropriate to each weight condition between the design
maximum and design minimum weights.

CS 29.339 Resultant limit manoeuvring loads

ED Decision 2003/16/RM

The loads resulting from the applicatiof lanit manoeuvring load factors are assumed to act at the
centre of each rotor hub and at each auxiliary lifting surface, and to act in directions and with
distributions of load among the rotors and auxiliary lifting surfaces, so as to represent eachl crit
manoeuvring condition, including powen and poweroff flight with the maximum design rotor tip
speed ratio. The rotor tip speed ratio is the ratio of the rotorcraft flight velocity component in the
plane of the rotor disc to the rotational tip speed the rotor blades and is expressed as follows:

WA T3¢
nY

where:
V = The airspeed along the flight path (m/s (fps));

a= The angle between the projection, in the plane of symmetry, of the axis of no feathering and a
line perpendicular to the flighpath (radians, positive when axis is pointing aft);

K I'The angular velocity of rotor (radians per second); and
R = The rotor radius (m (ft)).
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CS 29.341 Gust loads

ED Decision 2003/16/RM

Each rotorcraft must be designed to withstand, at eadtical airspeed including hovering, the loads
resulting from vertical and horizontal gusts of 9.1 metres per second (30 ft/s).

CS 29.351 Yawing conditions

ED Decision 2003/16/RM

(@) Each rotorcraft must be designed for the loads resulting from the manesuspecifid in sub
paragraphs (b) and (oyith:

(1) Unbalanced aerodynamic moments about the centre of gravity which the aircraft reacts
to in a rational or conservative manner considering the principal masses furnishing the
reacting inertia forces; ah

(2) Maximum main rotor speed.

(b) To produce the loadequired in sukparagraph (g)in unaccelerated flight with zero yaw, at
forward speeds from zero up to 0.G&/

(1) Displace the cockpit directional control suddenly to the maximum deflection limited by
the control stops or by the maximum pilot force specifieCid 29.397(a)

(2) Attain a resulting sideslip angle or 90°, whaehr is less; and
(3) Return the directional control suddenly to neutral.

(c) To produce the load requed in subparagraph (a)in unaccelerated flight with zero yaw, at
forward speeds from 0.6n\¢up to Meor Vi, whichever is less:

(1) Displace the cogiit directional control suddenly to the maximum deflection limited by
the control stops or by the maximum pilot force specifiecCid 29.397(a)

(2) Attain a resulting sideslip angle or 15°, whichever is ledbgdbsser speed of\or Wy,
(3) Vary the sideslip angles of sphragraphs (b)(2) and (c)(2) directly with speed; and
(4) Return the directional control suddenly to neutral.

ED Decision 2016/025/R
(a) Definitions

(1) Suddenly. For the purpose of thisa / = WA dzRRSyft&Q A& RSFTAYSR I a
0.2 seconds for a complete control input. A rational analysis may be used to substantiate
an alternative value.

(2) Initial Trim Condition. Steady,G, level flight condition with zero bank angle or zero
sideslip.

B W[ AYSQd ¢KS NRG2NDNI FiQa &aARS&t ALIGHWOSE 2 LIS
15° at Weor Vuwhichever is less (see Figure 1).

(4) Resulting Sideslip Angle. The rotoEra Qa &Gl 0 At AaSR aARSat ALl |
sustained maximum cockpit directional control deflection or as limited by pilot effort in
the initiallevel flight power conditions.
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() 9ELX Yyl dA2yd ¢KS Nz S NBI dzi deSBigidedign énelbe NEXNI F (i Q

must cover a minimum forward speed or hover t@9r iy whichever is less. The scope of the

rule is intended to cover structural components that are primarily designed for the critical

combinations of tail rotor thrust, inertisand aerodynamic forces. This may include but is not

limited to fuselage, tailboom and attachments, vertical control surfaces, tail rotor and tail rotor

support structure.

(1) ¢KS NRGO2NONI FGQa adNHzOG dzNB Ydzi ( ifiedyawidé & A 3y SR
conditions. The standard does not require a structural flight demonstration. It is a
structural design standard.

(2) The standard applies only to powen conditions. Autorotation need not be considered.

(3) This standard requires the maximuallowable rotor revolutions per minute (RPM)
consistent with each flight condition for which certification is requested.

(4) For the purpose of this AMC, the analysis may be performed in international standard
atmosphere (ISA) sea level conditions.

(5) Maximum displacement of the directional control, except as limited by pilot effort
(29.397(a), is required for the conditions cited in the rule. A consgstemlimiting
device may be used, however the prdiiiity of failure or malfunction of thessystem(s)
should be considered (SéeMC No 2 to CS 29.3htteraction of System and Structure).

(6) Both right and left yaw conditions should be evaluated.

(7) The airl@ads on the vertical stabilisers may be assumed independent of the tail rotor
thrust.

P
'y

(8) Loads associated with sideslip angles exceeding the valies 8 KS Wf Ay SQ>s
Figurel, do not need to be considered. The corresponding points of the manoewye
be deleted.

(c) Procedure. The design loads should be evaluated within the limits of Figure 1 or the maximum
yaw capability of the rotorcraft, whichever is less; at speeds from zere o Wig Whichever
is less, for the following phases of the manoeuvre (see Note 1):

(1) With the rotorcraft at an initial trim condition, the cockpit directional control is suddenly
displaced to the maximum deflection limited by the control stops or by the maxim
pilot force specified i”29.397(a) This is intended to generate a high tail rotor thrust.

(2) While maintaining maximum cockpit directional control deflection, within the limitation
specified in (c)(1) of thiAMC allow the rotorcraft to yaw to the maximum transient
sideslip angle. This is intended to generate high aerodynamic loads that are determined
ol&d&SR 2y GKS YFEAYdzY GNYyaASyid aARS&t AL |
Figurel whichever is les (see Note 1).

(3) Allow the rotorcraft to attain the resulting sideslip angle. In the event that the resulting
AARSAtALI y3fS A& INBIGSNI dKIy GKS @It dzS R
should be trimmed to that value of the angle usirgsd than maximum cockpit
directionatO2 Yy G NP f RSTf SOGA2y o6& GF1Ay3a Ayidz2 02
airspeed (see Note 2).

(4) With the rotorcraft yawed to the resultingideslip angle specified in (8) of this AMC

the cockpit control is suddenly returned to its initial trim position. This is intended to
combine a high tail rotor thrust and high aerodynamic restoring forces.
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90°

SIDESLIP

15°

0.6V, V,.orV,, the lesser of

ENTRY AIRSPEED

Figue 11 YAW/FORWARD SPEED DIAGRAM

NOTE:

(1)  When comparing the rotold F1Qa aARS&AfALI Iy3aftS 3FrAyad
airspeed of the manoeuvre should be used.

(2) 2KSy S@ltdad adAy3a GKS &FgAy3a O2yRAGAZY AL AY
should be investigated in order to determine the critiadésign conditions. This
investigation should include the loads that result from the manoeuvre, specifically
initiated at the intermediate airspeed which is coincident with the intersection of the
Wi AYySQ YR GKS NBadzZ GFy)Yi aARSat ALl Fy3tS 6LE

(d) Another method of compliance may be used with a rational analysis (dynamic simulation),
acceptable to the Agency/Authority, performed up te ®r Ve whichever is less, to the
maximum yaw capability of the rotorcraft with recovery initiated at tesulting sideslip angle
at its associated airspeed. Loads should be considered for all portions of the manoeuvre.

[Amdt 29/4]
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ED Decision 2016/02%

1. Introduction

This AMC provides further guidance and acceptable means of compliance to supplement FAA
AC 29-2@ AC 29.351b. § 29.351 to meet the Agency's interpretatio@$f29.351As such it
should be used in conjunction thithe FAA AC but take precedence over it, where stipulated,

in the showing of compliance.

Specifically, this AMC addresses two areas where the FAA AC has been deemed by the Agency

I a

a.

0SAYy3 dzy Oft SI NI 2NJ I G @I NR I y OSareagfollan&S ! 3Sy O
Aerodynamic Loads

The certification specificatio@S 29.35provides a minimum safety standard for the
design of rotorcraft structural components that are subjected in flight to criticadido
combinations of anti-torque system thrust (e.g. tail rotor), inertia and aerodynamics. A
typical example of these structural components is the tailboom.

However, compliance with this standard according to FAA AC may not necessarily be
adequate for the design of rotorcraft structural components that are principally
subjected in flight to significant aerodynamic loads (e.g. vertical empennage, fins,
cowlingsand doors).

For these components and their supporting structure, suitable design criteria should be
developed by the Applicant and agreed with the Agency.

In lieu of acceptable design criteria developed by the applicant, a suitable combination of
sideslp angle and airspeed for the design of rotorcraft components subjected to
aerodynamic loads may be obtained from a simulation of the yaw manoeuvre of
C329.351 starting from the initial directional control inpipecified inCS 29.351(b)(1)

and (c)(1) until the rotorcraftreaches the maximurtransientsideslip angléoverswing)
resulting from its motion around the yaw axis.

Interaction of System and Structure

Maximum displacement of the directional control, except as limited by pilot effort
(C9.397(a), is required for the conditions cited in the certification specification. In the
load evaluation credit may be takenrfoonsideration of the effects of control system
limiting devices.

However, the probability of failure or malfunction of these system(s) should also be
considered and if it is shown not to be extremely improbable then further load conditions
with the sysem in the failed state should be evaluated. This evaluation may include Flight
Manual Limitations, if failure of the system is reliably indicated to the crew.

A yaw limiting device is a typical example of a system whose failed condition should be
investigated in the assessment of the loads requestedi$/29.351

An acceptable methodology to investigate the effects of all system failures not shown to
be extremely improbable on the loading conditiongG8 29.35is as follows:

(i)  With the system in the failed state andrtsidering any appropriate reconfiguration
and flight limitations, it should be shown that the rotorcraft structure can
withstand without failure the loading conditions 0o€329.351 when the
manoeuvre is performe in accordance with the provisions of the this AMC.
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(i)  The factor of safety to apply to the above specified loading conditions to comply
with CS 29.30% defined in the figure below.

1.5 4

FS

1.0 A

Qj - PROBABILITY OF BEING IN FAILURE CONDITION j

Qj = (T))(Pj)

where:

Tj = Average flight time spent with a failed limiting system j (in hours)

Pj = Probability of occurrence of failure of control limiting system j (per hour)

Note: If Pj is greater than 1x£@er flight hour then a 1.5 factor of safety should
be applied toall limit load conditions evaluated for the system failure under
consideration.

[Amdt 29/2]
[Amdt 29/4]

CS 29.361 Engine torque

ED Decision 2003/16/RM
The limit engine torque may not be less than the following:
(@) For turbine engines, the highest of:
(1) The mean torque for maximum continuous power multiplied by 1.25;
(2) The torque required bZS 29.923
(3) The torque required bZS 29.927or

(4) The torque imposed by sudden engine stoppage due to malfunction or structural failure
(such as compressor jamming).

(b) For reciprocating engines, the mean torque for maximum continuous powerptiedtiby:
(1) 1.33, for engines with five or more cylinders; and

(2) Two, three, and far, for engines with four, three, and two cylinders, respectively.
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CONTRORURFACANDSYSTEMOADS

CS 29.391 General

ED Decision 2003/16/RM

Each auxiliary rotor, each fixed or movable stabilising or control surface, and each system operating
any flight control must meet the requirements 65 29.39%0 29.427

CS 29.395 Control system

ED Decision 2003/16/RM

(@) The reaction to the loads prescribed@£29.397must be provided by:
(1) The control stops only;
(2) The control locks only;

(3) The irreversible mechanismnly (with the mechanism locked and with the control
surface in the critical positions for the effective parts of the system within its limit of
motion);

(4) The attachment of the contraystem to the rotor blade pitch control hoomly (with the
control in the critical position$or the affected parts of the system within thienits of its
motion); and

(5) The attachment of the control systeto the control surface horn (with the control in the
critical positions for the affected parts of tlgystem withinthe limits of its motion).

(b) Each primary control system, includiitg) supporting structure, must be designedfaows:

(1) The system must withstand loadssulting from the limit pilot forces prescribeid
C29.397

(2) Notwithstanding sukparagraph(b)(3), when poweoperated actuator controlsr power
boost controls are used, the systenust also withstand the loads resulting from tirait
pilot forces prescribedn CS 29.397n conjunction with the forces output of each
normally energised power device, including airygle power boost or actuator system
failure;

(3) If the system design or the normal operating loads arehsthat a part of the system
cannot react to the limit pilot forces prescribed@$s 29.397hat part of the system must
be designed to withstand the maximum loads that can be obtained in normal operation.
The ninimum design loads must, in any case, provide a rugged system for service use,
including consideration of fatigue, jamming, ground gusts, control inertia and friction
loads. In the absence of a rational analysis, the design loads resulting from 0.60 of th
specified limit pilot forces are acceptable minimum design loads; and

(4) If operational loads may be exceeded through jamming, ground gusts, control inertia, or
friction, the system must withstand the limit pilot forces specifie€id 29.39 Avithout
yielding.
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CS 29.397 Limit pilot forces and torques

ED Decision 2003/16/RM

(@) Except a provided in suiparagraph (b)the limit pilot forces are as follows:
(1) For foot controls, 578 N (130 Ibs).
(2) For stickcontrols, 445 N (100 Ibs) fore and aft, and 298 N (67 Ibs) laterally.
(b) For flap, tab, stabiliser, rotor brake and landing gear operating controls, the following apply:

(1) Crank, wheel, and lever controls, (25.4 + R) x 2.919 N, where R =iradillimetres
(— v T ¢ Wwhere R Fadius in inches), but not less than 222 N (50 Ibs) nor more

than 445 N (100 Ibs) for harmperated contrds or 578 N (130 Ibs) for fomperated
controls, applied at any angle within 20° of the plane of motiothefcontrol.

(2) Twist controls, 356 x R Newtanillimetres, where R = radius in millimetres (80 x R-inch
pounds where R = radius in inches).

CS 29.399 Dual control system

ED Decision 2003/16/RM

Each dual primary flight control system must be able to withstand the loads that result when pilot
forces not less than 0.75 times those obtained un@&r29.39are applied:

(@ In opposition; and

(b) Inthe samdirection.

CS 29.411 Ground clearance: tail rotor guard

ED Decision 2003/16/RM
(@) It must be impossible for the tail rotor to contact the landing surface during a normal landing.
(b) If a tail rotor guard is required to show compliance with-gavagrag (a):
(1) Suitable design loads must be established for the guard; and

(2) The guard and its supporting structure must be designed to withstand those loads.

CS 29.427 Unsymmetrical loads

ED Decision 2003/16/RM

(@) Horizontal tail surfaces and their supgiog structure must be designed for unsymmetrical
loads arising from yawing and rotor wake effects in combination with the prescribed flight
conditions.

(b) To neet the design criteria of suparagraph (g)in the absence of more rational data, both of
the following must be met:

(1) 100% of the maximum loading from the symmetrical flight conditions acts on the surface
on one side of the plane of symmetry, and no loading acts on the other side.

(2) 50% of the maximum loading from the symmetrical flight ctiods acts on the surface
on each side of the plane of symmetry, in opposite directions.

(c) For empennage arrangements where the horizontal tail surfaces are supported by the vertical
tail surfaces, the vertical tail surfaces and supporting structure must be designed for the
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combined vertical and horizontal surfatoads resulting from each prescribed flight condition,
considered separately. The flight conditions must be selected so that the maximum design loads
are obtained on each surface. In the absence of more rational data, the unsymmetrical
horizontal tail suface loading distributions described in this paragraph must be assumed.
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GROUNDOADS

CS 29.471 General

ED Decision 2003/16/RM

(@) Loads and equilibriumior limit ground loads:

(1) The limit ground loads obtained in the landing conditions in thi2€Tust be
considered to be external loads that would occur in the rotorcraft structure if it were
acting as a rigid body; and

(2) Ineach specified landing condition, the external loads must be placed in equilibrium with
linear and angular inertia loads irr&ional or conservative manner.

(b) Critical centres of gravityThe critical centres of gravity within the range for which certification
is requested must be selected so that the maximum design loads are obtained in each landing
gear element.

CS 29.478&round loading conditions and assumptions

ED Decision 2003/16/RM

(@) For specified landing conditions, a design maximum weight must be used that is not less than
the maximum weight. A rotor lift may be assumed to act through the centre of gravity
throughout the landing impact. This lift may not exceed twhirds of the design maximum
weight.

(b) Unless otherwise prescribed, for each specified landing condition, the rotorcraft must be
designed for a limit load factor of not less than the limit inertia load factor substantiated under
CS 29.725

(c) Triggemg or actuating devices for additional or supplementary energy absorption may not fail
under loads established in the tests prescribe@#$29.728nd29.727 but the factor of safety
prescribed irCS 29.308eed not be used.

CS 29.475 Tyres and shock absorbers

ED Decision 2003/16/RM

Unless otherwise prescribed, for each specified landing condition, the tyres must be assueeid to
their static position and the shock absorbers to be in their most critical position.

CS 29.477 Landing gear arrangement

ED Decision 2003/16/RM

Paragraph<S 29.23529.479to 29.485 and29.493apply to landing gear with two wheels aft, and

one or more wheels forward, of the centre of gravity.

CS 29.479 Level landing conditions

ED [@cision 2003/16/RM

(a) Attitudes.Under each of the loading conditiopsescribed in suiparagraph (b)the rotorcraft
is assumed to be in each of the following level landing attitudes:

(1) An attitude in which each wheel contacts the growsichultaneously.
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(2) An attitude in which the aft wheels contact the ground with the forward wheels just clear
of the ground.

(b) Loading conditionsThe rotorcraft must be designed for the following landing loading
conditions:

(1) Vertical loads applied wer CS 29.47.1

(2) The loads resulting from a combinatiofithe loads applied under stfaragraph (b(L)
with drag loads at each wheel of not less than 25% of the vertical load at that wheel.

(3) The vertical lod at the instant of peak drag load combined with a drag component
simulating the forces required to accelerate the wheel rolling assembly up to the
specified ground speed, with:

()  The ground speed for determination of the spip loads being at least 758bthe
optimum forward flight speed for minimum rate of descent in autorotation; and

(i)  The loading conditions of sytmaragraph (b) applied to the landing gear and its
attaching structure only.

(4) Ifthere are two wheels forward, a distribution of tleads applied to those wheels under
sub-paragraphs (b)(1) and (2) in a ratio of 40:60.

(c) Pitching momentsRitching moments are assumed to be resisted by:
(1) Inthe case of the attitude in suparagraph (a)(1), the forward landing gear; and

(2) Inthe @se of the attitude in suiparagraph (a)(2), the angular inertia forces.

CS 29.481 Tailown landing conditions

ED Decision 2003/16/RM

(@) The rotorcraft is assumed to be in the maximum napeattitude allowing ground clearance by
each part of the rotonaft.

(b) Inthis attitude, ground loads are assumed to act perpendicular to the ground.

CS 29.483 Oneheel landing conditions

ED Decision 2003/16/RM

For the onewheel landing condition, the rotorcraft is assumed to be in the level attitude and to
contact the ground on one aft wheel. In this attitude:

(@) The vertical load must be the same as that obtained on that side U8&29.479(b)(land

(b) The unbalanced external loads must be reacteddbgrcraft inertia.

CS 29.485 Lateral drift landing conditions

ED Decision 2003/16/RM

(@) The rotorcraft is assumed to be in the level landing attitude, with:

(1) Side loads combined with od®lf of the maximum ground reactions obtained in the
level landing conditions o€S 29.479(b)(1and
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(2) The loads obtained under sydaragraph (a)(1) applied:

()  Atthe ground contact poingr
(i)  For fullswivelling gear, at the centre of the axle.
(b)  The rotorcraft nust be designed to withstand, at ground contact:

(1) When only the aft wheels contact the ground, side loads of 0.8 times the vertical reaction
acting inward on one side and 0.6 times the vertical reaction acting outward on the other
side, all combined wiit the vertical loads specified in sparagraph (a); and

(2) When the wheels contact the ground simultaneously:
(i)  Forthe aft wheels, the side loadpecified in suiparagraph (b)(§ and

(i)  For the forward wheels, a side load of 0.8 times the vertieattion combined
with the vertical load specified in stgaragraph (a).

CS 29.493 Braked roll conditions

ED Decision 2003/16/RM
Under braked roll conditions with the shock absorbers in their static positions:
(@) The limit vertical load must be based aroad factor of at least
(1) 1.33, for the attitude specified i€S 29.479(a)(land
(2) 1.0, for the attitude specified iI€S 29.479(a)(2and

(b) Thestructure must be designed to withstand, at the ground contact point of each wheel with
brakes, a drag load of at least the lesser of:

(1) The vertical load multiplied by a coefficient of friction of 0.8; and

(2) The maximum value based on limitibgake torque.

CS 29.497 Ground loading conditions: landing gear with tail whe

ED Decision 2003/16/RM

(@) GeneralRotorcraft with landing gear with two wheels forward and one wheel aft of the centre
of gravity must be designed for loading conditiongpesscribed in this paragraph..

(b) Level landing attitude with only the forward wheels contacting the grolmthis attitude:
(1) The vertical loads must be applied und&® 29.4710 CS 29.475

(2) The vertical load at each axle must be combined with a drag load at that axle of not less
than 25% of that vertical load; and

(3) Unbalanced pitching moments are assumed to be resisted by angular inertia forces.

(c) Levellading attitude with all wheels contacting the ground simultaneouslthis attitude, the
rotorcraft must be designed for landing loadingnditions as prescribed in sygaragraph (b).
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(d)

(€)

(f)

(¢)]

(h)

Maximum noseup attitude with only the rear wheel contacting theound The attitude for this
condition must be the maximum nose attitude expected in normal operation, including
autorotative landings. In this attitude:

(1) The appropriate ground loads specified in faragraphs (b)(1) and (2) must be
determined and applied, using a rational method to account for the moment arm
between the rear wheel ground reaction and the rotorcraft centre of gravity; or

(2) The probability of landing with initial contact on the rear wheel must be shown to be
extremel remote.

Level landing attitude with only one forward wheel contacting the groimthis attitude, the
rotorcraft must be designed for ground loads as specified ingaragraphs (b)(1) and (3).

Side loads in the level landing attitude the dtitudes specified in suiparagraphs (b) and (c),
the following apply:

(1) The side loads must be combined at each wheel with-toalé of the maximum vertical
ground reactions obtained for that wheel under sparagraphs (b) and (c). In this
condition, theside loads must be:

()  Forthe forward wheels, 0.8 times the vertical reaction (on one side) acting inward
and 0.6 times the vertical reaction (on the other side) acting outward; and

(i)  For the rear wheel, 0.8 times the vertical reaction.
(2) The loadspecified in sulparagraph (f)(1) must be applied:

() At the ground contact point with the wheel in the trailing position (for ffah
swivelling landing gear or for full swivelling landing gear with a lock, steering
device, or shimmy damper to keep tidheel in the trailing position); or

(i) At the centre of the axle (for full swivelling landing gear without a lock, steering
device, or shimmy damper).

Braked roll conditions in the level landing attitutiethe attitudes specified in sulparagrapls
(b) and (c), and with the shock absorbers in their static positions, the rotorcraft must be
designed for braked roll loads as follows:

(1) The limit vertical load must be based on a limit vertical load factor of not less than:
(i) 1.0, for the attitude pecified in sukparagraph (b); and
(i)  1.33, for the attitude specified in syaragraph (c).

(2) For each wheel with brakes, a drag load must be applied, at the ground contact point, of
not less than the lesser of:

() 0.8 times the vertical load; and
(i)  The maximum based on limiting brake torque.

Rear wheel turning loads in the static ground attitutifethe static ground attitude, and with
the shock absorbers and tyres in their static positions, the rotorcraft must be designed for rear
wheel tuming loads as follows:

(1) A vertical ground reaction equal to the static load on the rear wheel must be combined
with an equal side load.
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(i)

(2) The load specified in syimaragraph (h)(1) must be applied to the rear landing gear:

(i)  Through the axle, there is a swivel (the rear wheel being assumed to be swivelled
90°, to the longitudinal axis of the rotorcraft); or

(i) At the ground contact point if there is a lock, steering device or shimmy damper
(the rear wheel being assumed to be in the trailiragipion).

Taxying conditionThe rotorcraft and its landing gear must be designed for the loads that would
occur when the rotorcraft is taxied over the roughest ground that may reasonably be expected
in normal operation.

CS 29.501 Ground loading condnis: landing gear with skids

ED Decision 2003/16/RM

(@)

(b)

(c)

(d)

General Rotorcraft with landing gear with skids must be designed for the loading conditions
specified in this paragraph. In showing compliance with this paragraph, the following apply:

(1) The degin maximum weight, centre of gravity, and load factor must be determined
underCS 29.4710 29.475

(2) Structural yielding of elastic spring members under limit loadsdégptable.

(3) Design ultimate loads for elastic spring members need not exceed those obtained in a
drop test of the gear with:

()  Adrop height of 1.5 times that specified@s 29.725nd

(i) An assured rotor lift of not more than 15 times that used in the limit drop tests
prescribed inCS 29.725

(4) Compliance with suparagraphs (b) to (e) must be shown with:

() The gear in its most criticallyeflected position for the landing condition being
considered; and

(i)  The ground reactions rationally distributed along the bottom of the skid tube.

Vertical reactions in the level landing attitude. the level attitude, and with the rotorcraft
contacting the ground along the bottom of both skids, the vertical reactions must be applied as
prescribed in suiparagraph (a).

Drag reactions in the level landing attitudm the level attitude, and with the rotorcraft
contacting the ground along the om of both skids, the following apply:

(1) The vertical reactions must be combined with horizontal drag reactions of 50% of the
vertical reaction applied at the ground.

(2) The resultant ground loads must equal thertical load specified in sutaragraph (b).

Sideloads in the level landing attitudae the level attitude, and with the rotorcraft contacting
the ground along the bottom of both skids, the following apply:

(1) The vertical ground reaction muke:

()  Equal to the vertical loads obtainedthme condition specified in suparagraph (b);
and

(i)  Divided equally among the skids.
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(2) The vertical ground reactions must be combined with a horizontal sideloadeb2their
value.

(3) The total sideload must be applied equally between skids and along the length of the
skids.

(4) The unbalanced moments are assumed to be resisted by angular inertia.
(5) The skid gear must be investigatfent:

(i) Inward acting sidelads; and

(i)  Outward acting sideloads.

(e) Oneskid landing loads in the level attitud the level attitude, and with the rotorcraft
contacting the ground along the bottom of one skid only, the following apply:

(1) The vertical load on the ground cowtaside must be the same as that obtained on that
side inthe condition specified in suparagraph (b).

(2) The unbalanced moments are assumed to be resisted by angular inertia.

()  Special conditions$n addition to the specified isub-paragraphs (b) and (c), the rotorcraft must
be designed for the following ground reactions:

(1) A ground reaction load acting up and aft at an angle of 45°, to the longitudinal axis of the
rotorcraft. This load must be:

()  Equal to 1.33 times the mawmum weight;
(i)  Distributed symmetrically among the skids;
(i) Concentrated at the forward end of the straight part of the skid tube; and

(iv) Applied only to the forward end of the skid tube and its attachment to the
rotorcratft.

(2) With the rotorcraftin the level landing attitude, a vertical ground reaction load equal to
one-half of the vertical load determined under sylaragraph (b). This load must be:

(i)  Applied only to the skid tube and its attachment to the rotorcraft; and

(i)  Distributed equdl over 33.3% of the length between the skid tube attachments
and centrally located midway between the skid tube attachments.

CS 29.505 Ski landing conditions

ED Decision 2003/16/RM

If certification for ski operation is requested, the rotorcraft, withssknust be designed to withstand
the following loading conditions (where P is the maximum static weight on each ski with the rotorcraft
at design maximum weight, and n is the limit load factor determined u@#29.473(b):

(@) Upload conditions in which:

(1) A vertical load of Pn and a horizontal load of Pn/4 are simultaneously applied at the
pedestal bearings; and

(2) A vertical load of 1.33 P is applied at the pedestal bearings.
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(b)

(€)

A side loadcondition in which a side load of 0.35 Pn is applied at the pedestal bearings in a
horizontal plane perpendicular to the centreline of the rotorcraft.

A torqueload condition in which a torque load of 1.33 P (in fpounds) is applied to the ski
aboutthe vertical axis through the centreline of the pedestal bearings.

CS 29.511 Ground load: unsymmetrical loads on multipleecel

units

(@)

(b)

(€)

ED Decision 2003/16/RM

In duatwheel gear units, 60% of the total ground reaction for the gear unit mustapdied to
one wheel and 40% to the other.

To provide for the case of one deflated tyre, 60% of the specified load for the gear unit must be
applied to either wheel, except that the vertical ground reaction may not be less than the full
static value.

In determining the total load on a gear unit, the transverse shift in the [eEdroid, due to
unsymmetrical load distribution on the wheels, may be neglected.
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WATER.OADS

CS 29.519 Hull type rotorcraft: Watdrased and amphibian

ED Decision 2003/16/RM

(@) GeneralFor hull type rotorcraft, the structure must be designed to witingtahe water loading
set forth in subparagraphs (b), (c), an@l) considering the most severe wave heights and
profiles for which approval is desired. The loads for the landing conditions gfaalgraphs
(b) and (c) must be developed and distributedrgjand among the hull and auxiliary floats, if
used, in a rational and conservative manner, assuming a rotor lift not exceedintpinge of
the rotorcraft weight to act throughout the landing impact.

(b) Vertical landing conditiond herotorcraft must initially contact the most critical wave surface
at zero forward speed in likely pitch and roll attitudes which result in critical design loadings.
The vertical descent velocity may not be less than 1.98 metres per second (6.5 ft/seraativ
the mean water surface.

(c) Forward speed landing conditiarishe rotorcraft must contact the most critical wave at forward
velocities from zero up to 56 km/h (30 knots) in likely pitch, roll, and yaw attitudes and with a
vertical descent velocity afot less tharl.98 metres per second (6.5 ft/s) relative to the mean
water surface. A maximum forward velocity of less than 56 km/h (30 knots) may be used in
design if it can be demonstrated that the forward velocity selected would not be exceeded in a
normal oneengineout landing.

(d)  Auxiliary float immersion conditioin addition to the loads from the landing conditions, the
auxiliary float, and its support and attaching structure in the hull, must be designed for the load
developed by a fully immerseitbat unless it can be shown that full immersion of the float is
unlikely, in which case the highest likely float buoyancy load must be applied that considers
loading of the float immersed to create restoring moments compensating for upsetting
moments cased by side wind, asymmetrical rotorcraft loading, water wave action and
rotorcraft inertia.

CS 29.521 Float landing conditions

ED Decision 2003/16/RM

If certification for float operation (including float amphibian operation) is requested, the rotorcraft,
with floats, must be designed to withstand the following loading conditions (where the limit load
factor is determined unde€S 29.473(l)r assumed to be equal to that determined for wheel landing
gear):

(@) Upload conditions in which:

(1) Aload is applied so that, with the rotorcraft in the static level attitude, the resultant water
reaction passes vertically through the centre of gravity; and

(2) The \ertical load prescribed in sybaragraph (a)(1) is appliimultaneously with an aft
component of 0.25 times the vertical component.
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(b) A side load condition in which:

(1) A vertical load of 0.75 times the total vertical load specified inafagraph(a)l) is
divided equally among the floats; and

(2) For each float, the load share determined under-qalbagraph (b)(1), combined with a
total side load of 0.25 times the tot&krtical load specified in sybaragraph (b)(1), is
applied to that float only.
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MAIN COMPONENREQUIREMENTS

CS 29.547 Main anthil rotor structure

(@)

(b)

(€)

(d)

(€)

ED Decision 2003/16/RM

A rotor is an assembly of rotating components, which includes the rotor hub, blades, blade
dampers, the pitch control mechanisms, and all other parts that rotate with the assembly.

Each rotor assembly mule designed as prescribed in this paragraph and must function safely
for the critical flight load and operating conditions. A design assessment must be performed,
including a detailed failure analysis to identify all failures that will prevent contisaéslflight

or safe landing, and must identify the means to minimise the likelihood of their occurrence.

The rotor structure must be designed to withstand the following loads prescrib€&iR9.337
t0 29.341 andCS 29.351

(1) Critical flight loads.

(2) Limit loads occurring under normal conditions of autorotation.
The rotor structure must be designed to withstand loadaulating:

(1) For the rotor blades, hubs and flapping hinges, the impact force of each blade against its
stop during ground operation; and

(2) Any other critical condition expected in normal operation.

The rotor structure must be designed tathstand the limit torque at any rotational speed,
including zero. In addition:

(1) The limit torque need not be greater than the torque defined by a torque limiting device
(where provided), and may not be less than the greater of:

()  The maximum torqudikely to be transmitted to the rotor structure, in either
direction, by the rotor drive or by sudden application of the rotor brake; and

(i)  For the main rotor, the limit engine torque specifiedd® 29.36.1

(2) The limit torque must be equally and rationally distributed to the rotor blades.

ED Decision 201@22/R

Where Vibration Health Monitoring is used as a compensating provision to @®e29.547(bxhe
design and performance of the vibration health monitoring system should be approved by requesting
compliance withCS 29.1465(a)

[Amdt 29/3]
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CS 29.549 Fuselage and rotor pylstnuctures

ED Decision 2003/16/RM
(@) Each fuselage and rotor pylon structure must be designed to withstand:
(1) The critical loads prescribed @5 29.33% 29.341, andCS 29.351

(2) The applicable ground loads prescribe€® 29.23%9.471t0 29.485 CS 29.49329.497,
29.505 and29.52% and

(3) The loads prescribed @S 29.547(d)(1) and (e)(1)(i)

(b)  Auxiliary rotor thrust, the torque reaction of each rotor drive system, and the balancing air and
inertia loads occurring under acceléed flight conditions, must be considered.

(c) Each engine mount and adjacent fuselage structure must be designed to withstand the loads
occurring under accelerated flight and landing conditions, including engine torque.

(d) Reserved.

(e) If approval for he use of 2¥ninute OEI power is requested, each engine mount and adjacent
structure must be designed to withstand the loads resulting from a limit torque equal to
1.25times the mean torque for 2%ninute power OEI combined with 1g flight loads.

CS 29.55Auxiliary lifting surfaces

ED Decision 2003/16/RM
Each auxiliary lifting surface must be designed to withstand:
(@) The critical flight loads i€@S 29.33% 29.341, andCS 29.351
(b) The applicable ground loads@$§ 29.23%29.471to 29.485 CS 29.4939.505 and29.521, and

(c) Any other critical condition expected in normal operation.
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EMERGEN@ANDINGCONDITIONS

CS 29.561 General

(@)

(b)

(€)

(d)

ED Decision 2003/16/RM

The rotorcraft, although it may be damaged in emergency landing conditions on land or water,
must be designed as prescribed in this paragraph to protect the occupants under those
conditions.

The structure must be designed tive each occupant every reasonable chance of escaping
serious injury in a crash landing when:

(1) Proper use is made of seats, belts, and other safety design provisions;
(2) The wheels are retracted (where applicable); and

(3) Each occupant and each itemfi mass inside the cabin that could injure arcupant is
restrained when subjected to the following ultimate inertial load factors relative to the
surrounding structure:

() Upwardg¢4g

(i) Forwardg 16 g

(i) Sideward; 8 g

(iv) Downwardg 204, afte the intended displacement of the seat device
(v) Rearward;1.5qg.

The supporting structure must be designed to restrain under any ultimate inertial load factor
up to those specified in this paragraph, any item of mass above and/or behind the ctew an
passenger compartment that could injure an occupant if it came loose in an emergency landing.
Items of mass to be considered include, but are not limited to, rotors, transmission and engines.
The items of mass must be restrained for the following ultienaertial load factors:

(1) Upward ¢15¢g
(2) Forward ¢l12g
(3) Sideward ¢6g
(4) Downward ¢12g
(5) Rearward;1.5g.

Any fuselage structure in the area of internal fuel tanks below the passenger floor level must be
designed to resist théollowing ultimate inertia factors and loads, and to protect the fuel tanks
from rupture, if rupture is likely when those loads are applied to that area:

(1) Upward¢l5g
(2) Forwardg4.0g
(3) Sideward;2.0g
(4) Downwardc4.0g
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CS 29.562 Emergen@nding dynamic conditions

(@)

(b)

(€)

ED Decision 2003/16/RM

The rotorcraft, although it may be damaged in a crash landing, must be designed to reasonably
protect each occupant when:

(1) The occupant properly uses the seats, safety belts, and shoulder harnessetedrin
the design; and

(2) The occupant is exposed to loads equivalent to those resulting from the conditions
prescribed in this paragraph.

Each seat type design or other seating device approved for crew or passenger occupancy during
take-off and landing must successfully complete dynamic tests or be demonstrated by rational
analysis based on dynamic tests cimilar type seat in accordance with the following criteria.

The tests must be conducted wWwitan occupant simulated by a ¥g (170pound)
anthropomorphic test dummy (ATD), sitting in the normal upright position.

(1) A change in downward velocity of not less than 9.1 metres per second (30 ft/s) when the
seat or other seating device is oriented in its nominal position with respect to the
rotorcrk T Qa NBTFSNBYyOS d2aiGSYX GKS NRUI2NDONI FiQa
NEBALISOG (2 GKS AYLI OG @St20Ai0e GSOG2NE | YR
' GSNIAOIE LXFYyS O2ydlFAyAy3a {KSonditindl Ol @S
axis. Peak floor deceleration must occur in not more than 0.031 seconds after impact and
must reach a minimum of 30 g.

t

(2) A change in forward velocity of not less than 12.8 metres per second (42 ft/s) when the
seat or other seating device igiented in its nominal position with respect to the
NEBG2NONI FiQa NBFSNBYyOS aeadsSyxz GKS NRG2NDONI
or left of the impact velocity vector (whichever would cause the greatest load on the
shoulder harness), the @2 NONJ} Fi Q& €1 GSNIf | EAA A& 2y
O2y Gl AyAy3a (GKS AYLI OO @St20AG& @SOG2NE YR
to a horizontal plane containing the impact velocity vector. Peak floor deceleration must
occur in not moe than 0.071 seconds after impact and must reach a minimum of 18.4 g.

(3) Where floor rails or floor or sidewall attachment devices are used to attach the seating
devices to the airframe structure for the conditions of this paragraph, the rails or devices
must be misaligned with respect to each other by at least 10° vertically (i.e. pitch out of
parallel) and by at least a 10° lateral roll, with the directions optional, to account for
possible floor warp.

Compliance with the following must be shown:

(1) The seating device system must remain intact although it may experience separation
intended as part of its design.

(2) The attachment between the seating device and the airframe structure must remain
intact, although the structure may have exceeded itstlioad.

B ¢KS 1 ¢50a aK2dzA RSNJ KFENYySaa adGNI LI 2N &dNF LA
2F (KS ! ¢503 aK2dAd RSN RdNAy3 GKS AYLI O

@ ¢KS alrT8de o68td Ydad NBYFLAY 2y (GKS ! ¢5Q048 LX
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G) ¢KS 1 ¢5Qa KSI R SAtids pattioR dfSthe crg@ or padsengérl O
compartment, or if contact is made, the head impact does not exceed a head injury
criteria (HIC) of 1000 as determined by this equation.

8

O0o o o 5 wWwoQo

Where ¢ a(t) is the resultantaccelerationat the centre of gravity of the head form
expressed as a multiple of g (the acceleration of gravity) agtdis the time duration, in
seconds, of major head impact, not to excde@5 seconds.

(6) Loads in individual shoulder harness strapsst not exceed 7784 N (1750 Ibs). If dual
straps are used for retaining the upper torso, the total harness strap loads must not
exceed 8896 N (2000 Ibs).

(7) The maximum compressive load measured between the pelvis and the lumbar column of
the ATD must nioexceed 6674 N (1500 Ibs).

(d) An alternate approach that achieves an equivalent or greater level of occupant protection, as
required by this paragraph, must be substantiated on a rational basis.

CS 29.563 Structural ditchirapd emergency flotatiorprovisions

ED Decision 2018/007/R

If certification with ditching provisionsr if certification with emergency flotation provisionss
requestedby the applicantstructural strength must meet the requirements of tlg§If certification

with ditching provisios is requested by thapplicant, the requirements oS 29.801(fhust also be

met. The loading conditions apply to all parts of the rotorcraft, unless otherwise stated by this CS and

CS 29.802(b)

(a) Landing conditionsThe conditions considered must be those resulting from an emergency
landing into the most severe sea conditions for which certification is requested by the applicant,
at a forward ground speed ndess than 15.4 m/s (30 knots), and a vertical speed not less than
1.5 m/s (5 ft/s), in likely pitch, roll and yaw attitudé&tor lift may be assumetb act through
the centre of gravityduring water entry This lift may not exceed twihirds of the desig
maximum weight.

(b) Loads.

(1) Floats fixed olintended to be deployed before initial water contathe loads to be
considered are those resulting from the rotorcraft entering the water, in the conditions
defined in (@), and in accordance with flightinual proceduresin addition eachfloat,
andits support and attaching structure, must be designed for the $abeleloped by a
fully immersed float unless it can be shown that fimimersion is unlikelyIf full
immersion is unlikely, the highest likdlgat buoyancy load must be applieflppropriate
air loadsshall be used in substantiation of the floats and their attachment to the
rotorcraft. For this purpose, the design airspeed for limit load is the float deployed
airspeed operating limit multipliedy 1.11.

In the case of approval with ditching provisions, water entry with deployable floats in the
unintended stowed position must also be accounted for. It must be established that in
such a case, damage to the-daployed floats, attachments or surroding structure,
that would prevent proper deployment and functioning of the floats, will not occur.
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(2) Floatsintended to bedeployed after initial water contacThe loads to beonsidered are
those resulting from theotorcraft entering the water, inhe conditionsdefined in (a),
and in accordance with fliglmanual procedures. In addition, each float atsisupport
and attaching structure must bdesigned for combined vertical and drag loadibe
vertical bad must be that developed byfally immersed float, unless it can be shown
that full immersion is unlikely. If fulimmersion is unlikely, the highest likely float
buoyancy load must be applied. The drag loagst be determined assuming a relative
speedof 10.3m/s (20knots) between the rotorcrafand the water.

[Amdt No: 29/5]

ED Decision 2018/007/R
This AMC replaces FAA AC 29.563 and AC 29.563A.
(@) Explanation.

This AMC contains spific structural conditions to be considered to support the ditching
requirements ofCS 29.801and the emergency flotation requirements ©f 29.802

For rotorcraft forwhich certification with ditching provisions is requested by the applicant, in
accordance witlCS 29.801(ajhe structural conditions apply to the complete rotorcraft.

For rotorcraft for which certification with emergency flotation provisions is requested by the
applicant, in accordance wit8S 29.802(b)f the passenger capacity of the rotorcraft is less
than 10 passengers, ¢hstructural conditions apply only to th#otation units and their
attachments to the rotorcraft, otherwise they apply to the complete rotorcraft.

At Amendment 5, the requirement for flotation stability on waves was appreciably changed. A
requirement for the substantiation of acceptable stability by means of scale model testing in
irregular waves was introduced at this amendment. This change made the usage of Sea State

(World Meteorological Organization) no longer appropriate. The sea tionsliare now defined
in terms of significant wave height JHand mean wave period {T These terms are therefore
also used in this AMC when defining sea conditions.

(1) The landing conditions specified28.563(a)may be considered as follows:

()  The rotorcraft contacts the most severe sea conditions for which certification with
ditching or emergency flotation provisions is requested by the applicant, selected
in accordance with Table 1 AMC to CS 29.801(e) and 29.802fw) as illustrated

in Figure 1 a). These conditions may be simulated considering the rotorcraft

contacting a plane of stationary water as illustrated in Figure 1 b), inclined with a
range of stepness from zero to the significant steepness givensbyHS¥ (5 T).

Values of Sare given in Table 1 ¢fMC to 29.801(e) and 29.802(Ghe rotorcraft
contacts the inclined plane of stationary water with aHtiglirection contained in

a vertical plane. This vertical plane is perpendicular to the inclined plane, as

illustrated in Figure 1 b). Likely rotorcraft pitch, roll and yaw attitudes at water
entry that would reasonably be expected to occur in serviceukhalso be
considered. Autorotation, riion landing, or oneengineinoperative flight tests, or

a validated simulation should be used to confirm the attitudes selected.
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(i)  The forward ground speed should not be less than 15.4 m/s (30 kt), and tiiealer
speed not less than 1.5 m/s (5 ft/s).

(i) A rotor lift of not more than twethirds of the design maximum weight may be
a4ddzyYSR G2 FOU0 GKNRJIAK GKS NRGO2NONI FiQa

(iv) The above conditions may be simulated or tested using a calm horizontal water
surface with arequivalent impact angle and speed relative to the water surface as
illustrated in Figure 1 c).

(2) Forfloats that are fixed or intended to be deployed before water con@st29.563(b)(1)
defines the applicalelload condition for entry into water, with the floats in their intended
configuration.

CS 29.563(b)(HIso requires consideration of the following cases:

T The floats and their attachments to the rotorcraft shdie designed for the loads
resulting from a fully immersed float unless it is shown that full immersion is
unlikely. If full immersion is shown to be unlikely, the determination of the highest
likely buoyancy load should include consideration of a pliytimmmersed float
creating restoring moments to compensate for the upsetting moments caused by
the side wind, unsymmetrical rotorcraft loading, water wave action, rotorcraft
inertia, and probable structural damage and leakage considered under
CS29.801(e) The maximum roll and pitch angles established during compliance
with CS 29.801(amay be used to determine the extent of immersion of each float.
When determining this,damage to the rotorcraft that could be reasonably
expected should be accounted for.

T To mitigate the case when the crew is unable to, or omits to, deploy a normally
stowed emergency flotation system before entering the water, it should be
substantiated tkat the floats will survive and function properly. The floats in their
un-deployed condition, their attachments to the rotorcraft and the local structure
should be designed to withstand the water entry loads without damage that would
prevent the floats infiting as intended. Risks such as the splintering of surrounding
components in a way that might damage the-deployed or deploying floats
should be considered. There is, however, no requirement to assess the expected
loading on other parts of the rotorcrfvhen entering the water, with unintended
un-deployed floats.

T The floats and their attachments to the rotorcraft should be substantiated as
capable of withstanding the loads generated in flight. The airspeed chosen for
assessment of the loads should testappropriate operating limitation multiplied
by 1.11. For fixed floats, the operating limitation should be the rotorcraft VNE. For
deployable floats, if an operating limitation for the deployment of floats and/or
flight with floats deployed is given, thieighest such limitation should be used,
otherwise the rotorcraft VNE should be used.

(3) Forfloats intended to be deployed after water contdC§ 29.563(b)(?¢quires the floats
and their attachments to theatorcraft to be designed to withstand the loads generated
when entering the water with the floats in their intended condition.

Simultaneous vertical and drag loading on the floats and their attachments should be
considered to account for the rotorcraft awing forward through the water during float
deployment.
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(b)

The vertical loads should be those resulting from fully immersed floats unless it is shown
that full immersion is unlikely. If full immersion is shown to be unlikely, the determination
of the highest likely buoyancy load should include consideration of a partially immersed
float creating restoring moments to compensate for the upsetting moments caused by
side wind, unsymmetrical rotorcraft loading, water wave action, rotorcraft inertia, and
probablestructural damage and leakage considered un@&r 29.801(e)The maximum

roll and pitch angles established during compliance \@th 29.801(enay be used, if
significan, to determine the extent of immersion of each float. Whaetermining this,
damage to the rotorcraft that could be reasonably expected should be accounted for.

The drag loads should be those resulting from movement of the rotorcraft through the
water & 10.3 m/s (20 knots).

Procedures

(1) The floats and the float attachment structure should be substantiated for rational limit
and ultimate loads.

(2) The most severe sea conditions for which certification is requested by the applicant are
to be considered. The sea conditions should be $ettm accordance with th&AMC to
29.801(e) and 29.802(c)

(3) Landing load factors and the water load distribution may be determined by water drop

tests or validated analysis.

a) Water entry into wave

[Arctan (0toS,)

— ]
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b)  Water entry into inclined plane of stationary water, steepness rangero to
significant steepness {S

Y ¢tOF¥ QY

Arctan (0to S,)

c) Water entry into a stationary horizontal water surface using an equivalent water
entry angle andrelocity relative to the water surface

(Dashed arrows show required horizontal and vertical speeds)

Figure 1¢ lllustration of water entry test or simulation conditions which may be considered for structural provisions
assessment

[Amdt No: 29/5]
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FATIGUEVALUATION

CS 29.571 Fatigue Tolerance Evaluation of Met&8titicture

(@)

(b)
(€)
(d)

(e)

(f)

(¢)]

(h)

ED Decision 201@22/R

A fatigue tolerance evaluation of each Principal Structural Element (PSE) must be performed,
and appropriate inspections and retirement time or approved equivalent means must be
established to avoid Catastrophic Failduaing the operational life of the rotorcraft.

Reserved
Reserved

Each PSE must be identified. Structure to be considered must include the rotors, rotor drive
systems between the engines and rotor hubs, controls, fuselage, fixed and movaliel con
surfaces, engine and transmission mountings, landing gear, and their related primary
attachments.

Each fatigue tolerance evaluation must include:

(1) Inflight measurements to determine the fatigue loads or stresses for the PSEs identified
in subparagraph (d) in all critical conditions throughout the range of design limitations
required inCS 29.30%including altitude effects), except that manoeuvring load factors
need not exceed the maximum values exjgekin operations.

(2) The loading spectra as severe as those expected in operations based on loads or stresses
determined under sufparagraph (e)(1), including external load operations, if applicable,
and other high frequency powarycle operations.

(3) Takeoff, landing, and taxi loads when evaluating the landing gear (including skis and
floats) and other affected PSEs.

(4) For each PSE identified in splragraph (d), a threat assessment, which includes a
determination of the probabléocations, types, and sizes of damage taking into account
fatigue, environmental effects, intrinsic and discrete flaws, or accidental damage that
may occur during manufacture or operation.

(5) A determination of the fatigue tolerance characteristics foe tRSE with the damage
identified in subparagraph (e)(4) that supports the inspection and retirement times, or
other approved equivalent means.

(6) Analyses supported by test evidence and, if available, service experience.

A residual strengthldetermination is required that substantiates the maximum damage size
assumed in the fatigue tolerance evaluation. In determining inspection intervals based on
damage growth, the residual strength evaluation must show that the remaining structure, after
damage growth, is able to withstand design limit loads without failure.

The effect of damage on stiffness, dynamic behaviour, loads and functional performance must
be considered.

The inspection and retirement times or approved equivalent means esteddli under this
paragraph must be included in the Airworthiness Limitation Section of the Instructions for
Continued Airworthiness required I&yS 29.1528nd paragraph A29.4 éfppendix A

Powered by EASA eRules Page77 of 329 Dec 2022


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri Subpart @ Strength requiremen
el E A SA (CS29) (Amendment Y FATIGUE EVALUAT

(i)

If inspections for any of the damage types identified in-pabagraph (e)(4) cannot be
established within the limitations of geometry, inspectability, or good design practice, then
supplemental procedures, in conjunction with tR&E retirement time, must be established to
minimize the risk of occurrence of these types of damage that could result in a catastrophic
failure during the operational life of the rotorcraft.

[Amdt 29/3]

CS 29.57B®amage Tolerance and Fatigue EvaluatiorCafmposite

Rotorcraft Structures

(@)

(b)
(€)
(d)

ED Decision 201@22/R

Composite rotorcraft structure mudie evaluated under the damadelerance requirements

of subparagraph (d) unless the applicant establishes that a damage tolerance evaluation is
impractical wihin the limits of geometry, inspectability, and good design practice. In such a

case, the composite rotorcraft structure must undergo a fatigue evaluation in accordance with
sub-paragraph (e)

Reserved
Reserved
Damage Toleranceévaluation:

(1) Damage tolerance evaluations of composite structures must show that Catastrophic
Failure due to static and fatigue loads is avoided throughout the operational life or
prescribed inspection intervals of the rotorcraft.

(2) The damage tolerate evaluation must include PSEs of the airframe, main and tail rotor
drive systems, main and tail rotor blades and hubs, rotor controls, fixed and movable
control surfaces, engine and transmission mountings, landing gear, and any other detalil
design pointor parts whose failure or detachment could prevent continued safe flight
and landing.

(3) Each damage tolerance evaluation must include:
()  The identification of the structure being evaluated,;

(i) A determination of the structural loads or stresses il critical conditions
throughout the range of limits i€S 29.309ncluding altitude effects), supported
by inflight and ground measurements, except that manoeuvring load factors need
not exceed the maximum liges expected in service;

(i) The loading spectra as severe as those expected in service based on loads or
stresses determined under stgaragraph (d)(3)(ii), including external load
operations, if applicable, and other operations including high torquents;

(iv) A Threat Assessment for all structure being evaluated that specifies the locations,
types, and sizes of damage, considering fatigue, environmental effects, intrinsic
and discrete flaws, and impact or other accidental damage (including thestdiscr
source of the accidental damage) that may occur during manufacture or operation;
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(v) An assessment of the residual strength and fatigue characteristics of all structure
being evaluated that supports the replacement times and inspeciiervals
established under suparagraph (d)(4); and

(vi) allowances for the detrimental effects of material, fabrication techniques, and
process variability.

(4) Replacement times, inspections, or other procedures must be established to require the
repar or replacement of damaged parts to prevent Catastrophic Failure. These
replacement times, inspections, or other procedures must be included in the
Airworthiness Limitations Section of the Instructions for Continued Airworthiness
required byCS 29.1529

() Replacement times must be determined by tests, or by analysis supported by tests
to show that throughout its life the structure is able to withstand the repeated
loads of variable magnitude expecteddarviceln establishing these replacement
times, the following items must be considered:

(A) Damage identified in the Teat Assessment required by sphragraph
(d)B)(iv);

(B) Maximum acceptable manufacturing defects ands@rvice damage (i.e.,
those that do ot lower the residual strength below ultimate design loads
and those that can be repaired to restore ultimate strength); and

(C) Ultimate load strength capability after applying repeated loads.

(i)  Inspection intervals must be established to reveal angnage identified in the
Threat Assessment required by spéragraph (d)(3)(iv) that may occur from
fatigue or other inservice causes before such damage has grown to the extent that
the component cannot sustain the required residual strength capability. In
establishing these inspection intervals, the following items must be considered:

(A) The growth rate, including ngrowth, of the damage under the repeated
loads expected uservice determined by tests or analysis supported by tests;
and

(B) The required esidual strength for the assumed damage established after
considering the damage type, inspection interval, detectability of damage,
and the techniques adopted for damage detection. The minimum required
residual strength is limit load.

(5) The effects of dmage on stiffness, dynamic behaviour, loads and functional performance
must be taken into account when substantiating the maximum assumed damage size and
inspection interval.
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(e) Fatigue Evaluation:

If an applicant establishes that the damage tolerapgaluation described in sulparagraph
(d) is impractical within the limits of geometry, inspectability, or good design practice, the
applicant must do a fatigue evaluation of the particular composite rotorcraft structure and:

(1) Identify structure considred in the fatigue evaluation;
(2) Identify the types of damage considered in the fatigue evaluation;

(3) Establish supplemental procedures to minimise the risk of Catastrophic Failure associated
with damage identified in suparagraph (e)(2); and

(4) Include these supplemental procedures in the Airworthiness Limitations section of the
Instructions for Continued Airworthiness required ®% 29.1529

[Amdt 29/3]
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SUBPARDT DESIGN ANQONSTRUCTION
GENERAL

CS 29.601 Design

ED Decision 2003/16/RM

(@) The rotorcraft may have no desigieatures or details that experience has shown to be
hazardous or unreliable.

(b) The suitability of each questionable design detail and part must be established by tests.

CS 29.602 Critical parts

ED Decision 2003/16/RM

(@) Critical part- Acritical part is a part, the failure of which could have a catastrophic effect upon
the rotorcraft, and for which critical characteristics have been identified which must be
controlled to ensure the required level of integrity.

(b) If the type desigiincludes critical parts, a critical parts list shall be established. Procedures shall
be established to define the critical design characteristics, identify processes that affect those
characteristics, and identify the design change and process changeolsonecessary for
showing compliance with the quality assurance requirements ofPhart

CS 29.603 Materials

ED Decision 2003/16/RM

The suitability and durability of materials used for parts, the failure of which could adversely affect
safety, must;

(@) Be established on the basis of experience or tests;

(b) Meet approved specifications that ensure their having the strength and other properties
assumed in the design data; and

(c) Take into account the effects of environmental conditions, such as temyreraind humidity,
expected in service.

CS 29.605 Fabrication methods

ED Decision 2003/16/RM

(@) The methods of fabrication used must produce consistently sound structures. If a fabrication
process (such as gluing, spot welding, or héaating) requiresclose control to reach this
objective, the process must be performed according to an approved process specification.

(b)  Each new aircraft fabrication method must be substantiated by a test program.
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CS 29.607 Fasteners

ED Decision 2003/16/RM

(@) Each emovable bolt, screw, nut, pin or other fastener whose loss could jeopardise the safe
operation of the rotorcraft must incorporate two separate locking devices. The fastener and its
locking devices may not be adversely affected by the environmental consliissociated with
the particular installation.

(b)  No selflocking nut may be used on any bolt subject to rotation in operation unless-friation
locking device is used in addition to the delfking device.

CS 29.609 Protection of structure

ED Degiion 2003/16/RM
Each part of the structure must:

(@) Be suitably protected against deterioration or loss of strength in service due to any cause,
including:

(1) Weathering;
(2) Corrosion; and
(3) Abrasion; and

(b) Have provisions for ventilation and draipe where necessary to prevent the accumulation of
corrosive, flammable, or noxious fluids.

CS 29.610 Lightning and static electricity protection

ED Decision 2016/025/R
(@) The rotorcraft structure must be protected against catastrophic effects fightning.
(b) For metallic components, compliance with sp@ragraph (a) may be shown by:
(1) Electrically bonding the components properly to the airframe; or
(2) Designing the components so that a strike will not endanger the rotorcraft.
(c) Fornon-metallic components, compliance with splaragraph (a) may be shown by:
(1) Designing the components to minimise the effect of a strike; or

(2) Incorporating acceptable means of diverting the resulting electrical current to not
endanger the rotorcratft.

(d) The electrical bonding and protection against lightning and static electricity must:
(1) Minimise the accumulation of electrostatic charge;

(2) Minimise the risk of electrical shock to crew, passengers, and servicing and maintenance
personnel using nonal precautions;

(3) Provide an electrical return path, under both normal and fault conditions, on rotorcraft
having grounded electrical systems; and

(4) Reduce to an acceptable level the effects of static electricity on the functioning of
essential elecical and electronic equipment.

[Amdt 29/4]
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CS 29.611 Inspection provisions

ED Decision 2003/16/RM

There must be means to allow close examination of each part that requires:

(@)
(b)
(€)

Recurring inspection;
Adjustment for proper alignment and functioning; or
Lubrication.

CS 29.613 Material strength properties and design values

ED Decision 2003/16/RM

(@)

(b)

(c)

(d)
(e)

Material strength properties must be based on enough tests of material meeting specifications
to establish design values on a statistical basis.

Desgn values must be chosen to minimise the probability of structural failure due to material
variability. Except as provided in subparagraphs (d) and (e), compliance with this paragraph
must be shown by selecting design values that assure material strerigthttve following
probability:

(1) Where applied loads are eventually distributed through a single member within an
assembly, the failure of which would result in loss of structural integrity of the
component, 99% probability with 9586nfidence; and

(2) For redundant structures, those in which the failure of individual elements would result
in applied loads being safely distributed to other lezatrying members, 90% probability
with 95% confidence.

The strength, detail design, aridbrication of the structure must minimise the probability of
disastrous fatigue failure, particularly at points of stress concentration.

Material specifications must be those contained in documents accepted by the Agency.

Other desigrnvalues may be used if a selection of the material is made in which a specimen of
each individual item is tested before use and it is determined that the actual strength properties
of that particular item will equal or exceed those used in design.

CS 29.61%pecial factors

(@)

ED Decision 2003/16/RM

The special factors prescribed@s 29.6210 29.625apply to each part of the structure whose
strength is:

(1) Uncertain;
(2 Likely to deteriorate in service before normal replacement; or
(3) Subject to appreciable variability due to:

(i)  Uncertainties in manufacturing processes; or

(i)  Uncertainties in inspection methods.
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(b) For each part of the rotorcraft to whicS 29.62%o0 29.625 apply, the factor of safety
prescribed inCS 29.30&ust be multiplied by a special factor equal to:

(1) The appkable special factors prescribed@$ 29.621o 29.625 or

(2) Any other factor great enough to ensure that the probability of the part being under
strengthbecause of the uncertainties specified in qudragraph (a) is extremely remote.

CS 29.621 Casting factors

ED Decision 2003/16/RM

(8) General The factors, tests, and inspections specified insatagraphs (b) and (c) must be
applied in addition to thosaecessary to establish foundry quality control. The inspections must
meet approved specifications. Subparagraphs (c) and (d) apply to structural castings except
castings that are pressure tested as parts of hydraulic or other fluid systems and do nottsuppo
structural loads.

(b) Bearing stressed and surfacde casting factors specified in spdragraphs (c) and (d):

(1) Need not exceed 1.25 with respect to bearing stresses regardless of the method of
inspection used; and

(2) Need not be used with respeto the bearing surfaces of a part whose bearing factor is
larger than the applicable casting factor.

(c) Critical castingsFor each casting whose failure would preclude continued safe flight and
landing of the rotorcraft or result in serious injury toyaoccupant, the following apply:

(1) Each critical casting must:
()  Have a casting factor of not less than 1.25; and

(i)  Receive 100% inspection by visual, radiographic, and magnetic particle (for ferro
magnetic materials) or penetrant (for non ferromragic materials) inspection
methods or approved equivalent inspection methods.

(2) For each critical casting with a casting factor less than 1.50, three sample castings must
be static tested and shown to meet:

(i)  The strength requirements &S 29.30%t an ultimate load corresponding to a
casting factor of 1.25; and

(i)  The deformation requirements @S 29.304t a load of 1.1%5imes the limit load.

(d) Non critical castingsFor each casting other than those specified in-gatagraph (c), the
following apply:

(1) Exceptas provided in stgaragraphs (d)(2) and (3), the casting factors and corresponding
inspections must meet #following table:

Casting factor

Hon 2NJ ANBI S 100% visual.

Less than 2.0 greater than 1.! 100% visual, and magnetic particle (ferromagnetic materials
penetrant (non ferremagnetic materials), or approved
equivalentinspection methods.

1.25 through 1.50...... 100% visual, and magnetic particle (ferromagnetic materials
penetrant (non ferremagnetic materials), and radiographic @
approved equivalent inspection methods.
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(2) The percentage of castingsspected by non visual methods may be reduced below that
specified in sulparagraph (d)(1) when an approved quality control procedure is
established.

(3) For castings procured to a specification that guarantees the mechanical properties of the
material inthe casting and provides for demonstration of these properties by test of
coupons cut from the castings on a sampling basis:

(i) A casting factor of 1.0 may be used; and

(i)  The castings must be inspected as provided inmaragraph (d)(1) focasting
fl OG 2 NBH p2 Fi 2 ®p n Q  |-parRgrapS@@)S R dzy RS NJ & dzo

CS 29.623 Bearing factors

ED Decision 2003/16/RM

(@) Except as provided in stgaragraph (b), each part that has clearance (free fit), and that is
subject to pounding or vibration, must hagebearing factor large enough to provide for the
effects of normal relative motion.

(b) No bearing factor need be used on a part for which any larger special factor is prescribed.

CS 29.625 Fitting factors

ED Decision 2003/16/RM
For each fitting (part orerminal used to join one structural member to another) the following apply:

(@) For each fitting whose strength is not proven by limit and ultimate load tests in which actual
stress conditions are simulated in the fitting and surrounding structures,iadfifactor of at
least1l.15must be applied to each part of:

(1) The fitting;

(2) The means of attachment; and

(3) The bearing on the joined members.
(b)  No fitting factor need be used:

(1) For joints made under approved practices and basedamprehensive test data (such
as continuous joints in metal plating, welded joints, and scarf joints in wood); and

(2) With respect to any bearing surface for which a larger special factor is used.

(c) Foreach integral fitting, the part must breated as a fitting up to the point at which the section
properties become typical of the member.

(d) Each seat, berth, litter, safety belt, and harness attachment to the structure must be shown by
analysis, tests, or both, to be able to withstand theriigeforces prescribed i€S29.561(b)(3)
multiplied by a fitting factor of 1.33.
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CS 29.629 Flutter and divergence

ED Decision 2003/16/RM

Each aerodynamic surface of the rotorcraft must be free from flutter divérgence under each
appropriate speed and power condition.

CS 29.631 Birdstrike

ED Decision 2003/16/RM

The rotorcraft must be designed to assure capability of continued safe flight and landi@a{égory

A) or safe landing (for Category &)er impact with a kg bird, when the velocity of the rotorcraft
(relative to the bird alonghe flight path of the rotorcraft) is equal towor . (whichever is the lesser)

at altitudes up to 2438 m (800ft). Compliance must be shown by tests, or by analysis based on tests
carried out on sufficiently representative structuressirhilar design.
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ROTORS

CS 29.653 Pressure venting and drainage of rotor blades

ED Decision 2003/16/RM

(@) For each rotor blade:
(1) There must be means for venting the internal pressure of the blade;
(2) Drainage holes must be provided for the blade; and
(3) The blade must be designed to prevent water from becoming trapped in it.

(b) Subparagraphs (a)(1) and (2) do not apply to sealed rotor blades capable of withstanding the
maximum pressure differentials expected in service.

CS 29.659 Mass bhalance

ED Deision 2003/16/RM
(@) The rotor and blades must be mass balanced as necessary to:
(1) Prevent excessive vibration; and
(2) Prevent flutter at any speed up to the maximum forward speed.

(b) The structural integrity of the mass balance installation mustuistantiated.

CS 29.661 Rotor blade clearance

ED Decision 2003/16/RM

There must be enough clearance between the rotor blades and other parts of the structure to prevent
the blades from striking any part of the structure during any operatiogdition.

CS 29.663 Ground resonance prevention means

ED Decision 2003/16/RM

(@) The reliability of the means for preventing ground resonance must be shown either by analysis
and tests, or reliable service experience, or by showing through analysis tsr ttes
malfunction or failure of a single means will not cause ground resonance.

(b) The probable range of variations, during service, of the damping action of the ground resonance
prevention means must be established and must be investigated during the test required by
€529.241
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CS 29.671 General

ED Decision 2003/16/RM

(@) Each control and control system must operate with the ease, smoothness, and positiveness
appropriate to its function.

(b) Each element of each flight control system must be designed, or distinctively amcipently
marked, to minimise the probability of any incorrect assembly that could result in the
malfunction of the system.

(c) A means must be provided to allow full control movement of all primary flight controls prior to
flight, or a means must be praléd that will allow the pilot to determine that full control
authority is available prior to flight.

CS 29.672 Stability augmentation, automatic, and povamerated

systems

ED Decision 2003/16/RM

If the functioning of stability augmentation or other autotitaor poweroperated system is necessary
to show compliance with flight clacteristics requirements of €9, the system must comply with
CS 29.674and the following:

(@) A warning which is clearly distinguistalio the pilot under expected flight conditions without
NEBIlldZANRY3I GKS LIAf20Qa |GiSydAz2y Ydzad 06S LINB G/
system or in any other automatic or poweperated system which could result in an unsafe
condition if the pilot is unaware of the failure. Warning systems must not activate the control
systems.

(b) The design of the stability augmentation system or of any other automatic or popenated
system must allow initial counteraction of failures withaeguiring exceptional pilot skill or
strength, by overriding the failure by moving the flight controls in the normal sense, and by
deactivating the failed system.

(c) It must be shown that after any single failure of the stability augmentation systemyoothier
automatic or powetoperated system:

(1) The rotorcraft is safely controllable when the failure or malfunction occurs aspegd
or altitude within the approved operating limitations;

(2) The controllability and maseuvrability requirements of GZ are met within a practical
operational flight envelope (for example, speed, altitude, normal acceleration, and
rotorcraft configurations) which is described in the rotorcratft flight manual; and

(3) The trim and stability characteristics are not impaiteelow a level needed to allow
continued safe flight and landing.

CS 29.673 Primary flight controls

ED Decision 2003/16/RM

Primary flight controls are those used by the pilot for immediate control of pitch, roll, yaw, and vertical
motion of the rotorcraft
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CS 29.674 Interconnected controls

ED Decision 2003/16/RM

Each primary flight control system must provide for safe flight and landing and operate independently
after a malfunction, failure, or jam of any auxiliary interconnected control.

CS 29.675 Stops

ED Decision 2003/16/RM

(a) 91 OK OZYGNEt aeaisSy vdald KI@gS adtz2La GaKIF G
controls.

(b) Each stop must be located in the system so that the range of travel of its control is not
appreciably affected by:

(1) Wear;
(2) Slackness; or
(3) Takeup adjustments.

(c) Each stop must be able to withstand the loads corresponding to the design conditions for the
system.

(d) For each main rotor blade:

(1) Stops that are appropriate to the blade design must be providelina travel of the
blade about its hinge points; and

(2) There must be means to keep the blade from hitting the droop stops during any operation
other than starting and stopping the rotor.

CS 29.679 Control system locks

ED Decision 2003/16/RM

If there isa device to lock the control system with the rotorcraft on the ground or water, there must
be means to:

(@) Automatically disengage the lock when the pilot operates the controls in a normal manner, or
limit the operation of the rotorcraft so as to give mistakable warning to the pilot before take
off, and

(b) Prevent the lock from engaging in flight.

CS 29.681 Limit load static tests

ED Decision 2003/16/RM
(@) Compliance with the limit load requirements of this Code must be shown by tests in which:

(1) The direction of the test loads produces the most severe loading in the control system;
and

(2) Each fitting, pulley, and bracket used in attaching the system to the main structure is
included.

(b) Compliance must be shown (by analyses or individuatl Itests) with the special factor
requirements for control system joints subject to angular motion.
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CS 29.683 Operation tests

ED Decision 2003/16/RM

It must be shown by operation tests that, when the controls are operated from the pilot compartment
with the control system loaded to correspond with loads specified for the system, the system is free
from:

(&) Jamming;
(b)  Excessive friction; and

(c) Excessive deflection.

CS 29.685 Control system details

ED Decision 2003/16/RM

(@) Each detail of each contr@dystem must be designed to prevent jamming, chafing, and
interference from cargo, passengers, loose objects, or the freezing of moisture.

(b) There must be means in the cockpit to prevent the entry of foreign objects into places where
they would jamthe system.

(c) There must be means to prevent the slapping of cables or tubes against other parts.
(d) Cable systems must be designed as follows:
(1) Cables, cable fittings, turnbuckles, splices, and pulleys must be of an acceptable kind.

(2) The design bcable systems must prevent any hazardous change in cable tension
throughout the range of travel under any operating conditions and temperature
variations.

(3) No cable smaller than 3.2 mm (1/8 inch) diameter may be used in any primary control
system.

(4) Pulley kinds and sizes must correspond to the cables with which they are used.

(5) Pulleys must have close fitting guards to prevent the cables from being displaced or
fouled.

(6) Pulleys must lie close enough to the plane passing through the cableuverirde cable
from rubbing against the pulley flange.

(7) No fairlead may cause a change in cable direction of more than 3°.

(8) No clevis pin subject to load or motion and retained only by cotter pins may be used in
the control system.

(9) Turnbuckles attached to parts having angular motion must be installed to prevent binding
throughout the range of travel.

(10) There must be means for visual inspection at each fairlead, pulley, terminal, and
turnbuckle.
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(e) Control system joints subjetd angular motion must incorporate the following special factors
with respect to the ultimate bearing strength of the softest material used as a bearing:

(1) 3.33 for pushpull systems other than ball and roller bearing systems.
(2) 2.0 for cable systems.

) C2NJ O2y(iNRt &aeadSy 22 A y-Brad ratingd baVand/faid be@ringzNS NI &
may not be exceeded.

CS 29.687 Spring devices

ED Decision 2003/16/RM

(@) Each control system spring device whose failure could cause flutter or athsafe
characteristics must be reliable.

(b) Compliance with suparagraph (a) must be shown by tests simulating service conditions.

CS 29.691 Autorotation control mechanism

ED Decision 2003/16/RM

Each main rotor blade pitch control mechanism must allapid entry into autorotation after power
failure.

CS 29.695 Power boost and poweperated control system

ED Decision 2003/16/RM

(@) If a power boost or poweoperated control system is used, an alternate system must be
immediately available thallows continued safe flight and landing in the event, of

(1) Any single failure in the power portion of the system; or
(2) The failure of all engines.

(b) Each alternate system may be a duplicate power portion or a manually operated mechanical
system. Th power portion includes the power source (such as hydraulic pumps), and such items
as valves, lines, and actuators.

(c) The failure of mechanical parts (such as piston rods and links), and the jamming of power
cylinders, must be consideredhless they are extremely improbable.
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LANDINGSEAR

CS 29.723 Shock absorption tests

ED Decision 2003/16/RM

The landing inertia load factor and the reserve energy absorption capacity of the landing gear must be
substantiated by the tests prescribed @S 29.72%nd 29.727 respectively. These tests must be
conducted on the complete rotorcraft or on units consisting of wheel, tyre, and shock absorber in their
properrelation.

CS 29.725 Limit drop test

ED Decision 2018/007/R
The limit drop test must be conducted as follows:
(@) The drop height must be at least 20 cm (8 inches).

(b) If considered, the rotor lift specified @S 29.473(ajnust be introduced into the drop test by
appropriate energy absorbing devices or by the use of an effective mass.

(c) Each landing gear unit must be tested in the attitude simulating the landing condition that is
most critical from the standpat of the energy to be absorbed by it.

(d) When an effective mass is used in showingptiance with sukparagraph (b)the following
formulae may be used instead of more rational computations:
Q p 07Q

®w W ———— MPWEQ
a0 o

ee P

where:
W, = the effective weight to be used in the drop test (N (Ib)).

W = Wy for main gear units (N (Ib)), equal to the static reaction on the particular unit with the
rotorcraft in the most critical attitude. A rational method may be used in computing a
main gear staticeaction, taking into consideration the moment arm between the main
wheel reaction and the rotorcraft centre of gravity.

W = W for nose gear units (N (Ib)), equal to the vertical component of the static reaction that
would exist at the nose wheel, asning that the mass of the rotorcraft acts at the centre
of gravity and exerts a force ofdg downward and 0.25 g forward.

W = Wrfor tailwheel units (N (Ib)) equal to whichever of the following is critical:
(1) The static weight on the tailwheel witlhé rotorcraft resting on all wheels; or

(2) The vertical component of the ground reaction that would occur at the tailwheel
assuming that the mass of the rotorcraft acts at the centrgrafvity and exerts a
force of 1g downward with the rotorcraft in the maximum nosg attitude
considered in the nosap landing conditions.

h = specified free drop height (m (inches)).
L

= ratio of assumed rotor lift to the rotorcraft weight.

Powered by EASA eRules Page92of 329 Dec 2022


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri  Subpart Dr  Design and Constructi
gl E A SA (CS29) (Amendment 7) LANDING GE,

d = deflection under impact of the tyre (at the proper inflation pressure) plus the vertical
component of the axle travel (m (inches)) relative to the drop mass.

n = limit inertia load factor.

n, = the load factor developed, during impact, on the mass used in the drop test (i.e., the

acceleration dv/dt in g recorded in the drop test plus 1.0).
[Amdt No: 29/5]

CS 29.727 Reserve energy absorption drop test

ED Decision 2003/16/RM

The reserve energybaorption drop test must be conducted as follows:
(@) The drop height must be 1.5 times that specifiecC® 29.725(a)

(b) Rotor lift, where considered in a manner similar to that prescribe@#h29.725(b)may not
exceed 1.5 times the lift allowed under that paragraph.

(c) The landing gear must withstand this test without collapsing. Collapse of the landing gear occurs
when a member of the nose, tail, or main gear wit support the rotorcraft in the proper
attitude or allows the rotorcraft structure, other than landing gear and external accessories, to
impact the landing surface.

CS 29.729 Retracting mechanism

ED Decision 2003/16/RM

For rotorcraft with retractable laging gear, the following apply:

(@) Loads The landing gear, retracting mechanism, wheel well doors, and supporting structure
must be designed for:

(1) The loads occurring in any manoeuvring condition with the gear retracted,;

(2) The combinedriction, inertia, and air loads occurring during retraction and extension at
any airspeed up to the design maximum landing gear operating speed; and

(3) The flight loads, including those in yawed flight, occurring with the gear extended at any
airspeed upo the design maximum landing gear extended speed.

(b) Landing gear lockA positive means must be provided to keep the gear extended.

(c) Emergency operatioWhen other than manual power is used to operate the gear, emergency
means must be provided faxtending the gear in the event of:

(1) Any reasonably probable failure in the normal retraction system; or
(2) The failure of any single source of hydraulic, electric, or equivalent energy.

(d) Operation tests.The proper functioning of the retracting manism must be shown by
operation tests.

(e) Position indicatorThere must be means to indicate to the pilot when the gear is secured in the
extreme positions.

()  Control.The location and operation of the retraction control must meet the requirements of
C29.777and29.779
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() Landing gear warningAn aural or equally effective landing gear warning device must be
provided that functions continuously when the rotordarag in a normal landing mode and the
landing gear is not fully extended and locked. A manual shutoff capability must be provided for
the warning device and the warning system must automatically reset when the rotorcraft is no
longer in the landing mode.

CS 29.731 Wheels

ED Decision 2003/16/RM
(@) Each landing gear wheel must be approved.

(b) The maximum static load rating of each wheel may not be less than the corresponding static
ground reaction with:

(1) Maximum weight; and
(2) Ciritical centre of grawt

(c) The maximum limit load rating of each wheel must equal or exceed the maximum radial limit
load determined under the applicabfgound load requirements of €3.

CS 29.733 Tyres

ED Decision 2003/16/RM
Each landing gear wheel must have a tyre:
(@) Thatis a proper fit on the rim of the wheel; and
(b) Of a rating that is not exceeded under:
(1) The design maximum weight;

(2) Aload on each main wheel tyre equal to the static ground reaction corresponding to the
critical centre of gravity; and

(3) Aload on nose wheel tyres to be compared with the dynamic rating established for those
tyres equal to the reaction obtained at the nose wheel, assuming that the mass of the
rotorcraft acts as the most critical centre of gravity and exerts a force of @idwnward
and 0.25 g forward, the reactions being distributed to the nose and main wheels
according to the principles of statics with the drag reaction at the ground applied only at
wheels with brakes.

(c) Each tyre installed on a retractable landing gggstem must, at the maximum size of the tyre
type expected in service, have a clearance to surrounding structure and systems that is
adequate to prevent contact between the tyre and any part of the structure or systems.
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CS 29.735 Brakes

ED Decision 200B5/RM

For rotorcraft with wheetype landing gear, a braking device must be installed that is:

(@)
(b)
(€)

Controllable by the pilot;

Usable during poweoff landings; and

Adequate to:

(1) Counteract any normal unbalanced torque when starting or stopffiegotor; and

(2) Hold the rotorcraft parked on a 10° slope on a dry, smooth pavement.

CS 29.737 Skis

(@)

(b)

ED Decision 2003/16/RM

The maximum limit load rating of each ski must equal or exceed the maximum limit load
determined under theapplicableground load requirements of €&9.

There must be atabilising means to maintain the ski in an appropriate position during flight.
This means must have enough strength to withstand the maximum aerodynamic and inertia
loads on the ski.

Powered by EASA eRules Paged5of 329 Dec 2022


http://easa.europa.eu/

Easy Access Rules for Large Rotorcri  Subpart Dr  Design and Constructi
x E A SA (CS29) (Amendment 7) FLOATS AND HU
FLOATBNDHULLS

CS 29.751 Main float buoyancy

ED Decision 2003/16/RM

(@) For main floats, the buoyancy necessary to support the maximum weight of the rotorcraft in
fresh water must be exceeded by:

(1) 50%, for single floats; and
(2) 60%, for multiple floats.

(b) Each main float must have enough wdigiht compartments so that, with any single main float
compartment flooded, the main floats will provide a margin of positive stability great enough
to minimise the probability of capsizing.

CS 29.753 Main float design

ED Decision 2003/16/RM
(@) Bag floas.Each bag float must be designed to withstand:

(1) The maximum pressure differential that might be developed at the maximum altitude for
which certification with the float is requested; and

(2) The vertical loads prescribed@S 29.521 (aylistributed along the length of the bag over
three-quarters of its projected area.

(b) Rigid floats Each rigid float must be able to withstand the vertical, horizontal, and side loads
prescribed irCS 29.521An appropriate load distribution under critical conditions must be used.

CS 29.755 Hull buoyancy

ED Decision 2003/16/RM

Water-based and amphibian rotorcrafifhe hull and auxiliary floats, if used, musive enough
watertight compartments so that, with any single compartment of the hull or auxiliary floats flooded,
the buoyancy of the hull and auxiliary floats, and wheel tyres if used, provides a margin of positive
water stability great enough to minimisthe probability of capsizing the rotorcraft for the worst
combination of wave heights and surface winds for which approval is desired.

CS 29.757 Hull and auxiliary float strength

ED Decision 2003/16/RM

The hull, and auxiliary floats if used, must withstand the water loads prescrib€5#0.51%ith a
rational and conservative distribution of local and distributed water pressures over the hull and float
bottom.
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PERSONNRNDCARGACCOMMODATIONS

CS 29.771 Pilot compartment

ED Decision 2003/16/RM

For each pilot compartment:

(@) The compartment and its equipment must allow each pilot to perform his duties without
unreasonable concentration or fatigue;

(b) Ifthereis provision for a second pilot, the rotorcraft must be controllable with equal safety from
either pilot position. Flight and powerplant controls must be designed to prevent confusion or
inadvertent operation when the rotorcraft is piloted from eithgosition;

(c) The vibration and noise characteristics of cockpit appurtenances may not interfere with safe
operation;

(d) Inflight leakage of rain or snow that could distract the crew or harm the structure must be
prevented.

CS 29.773 Pilot compartmentew

ED Decision 2003/16/RM

(@) Non precipitation conditiong-or non precipitation conditions, the following apply:

(1) Each pilot compartment must be arranged to give the pilots a sufficiently extensive, clear,
and undistorted view for safe operation.

(2) Each pilot compartment must be free of glare and reflection that could interfere with the
LIAf200Qa OASegd LT OSNIAFAOFGAZY F2N yAIKG 21
flight tests.

(b) Precipitation conditiong~or precipitation conditins, the following apply:
(1) Each pilot must have a sufficiently extensive view for safe operation:
(i)  In heavy rain at forward speeds up tg; énd
(i)  Inthe most severe icing condition for which certification is requested.
(2) The first pilot must hee a window that:
() Is openable under the conditions prescribed in-qaragraph (b)(1); and

(i)  Provides the view prescribed in that paragraph.

CS 29.775 Windshields and windows

ED Decision 2003/16/RM

Windshields and windows must be made of matenmattwill not break into dangerous fragments.
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CS 29.777 Cockpit controls

ED Decision 2003/16/RM
Cockpit controls must be:

(@) Located to provide convenient operation and to prevent confusion and inadvertent operation;
and

(b) Located and arranged A 4 K NBaLISOG G2 GKS LAf2GQa
Y20SYSyG 2F SIFEOK O2yiNRf gAlK2dzi AydS
clothing when pilots from 1.57 m (5ft 2ins) to 1.8 m (6ft) in height are seated.
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CS 29.779 Motin and effect of cockpit controls

ED Decision 2003/16/RM

Cockpit controls must be designed so that they operate in accordance with the following movements
and actuation:

(@) Flight controls, including the collective pitch control, must operate with aessefisiotion which
corresponds to the effect on the rotorcraft.

(b)  Twistgrip engine power controls must be designed so that, forhefid operation, the motion
2F (GKS LAf20Qa KFryR Aa Oft201sArAasS G2 AyONBIaAS
containing the index finger. Other engine power controls, excluding the collective control, must
operate with a forward motion to increase power.

(c) Normal landing gear controls must operate downward to extend the landing gear.

CS 29.783 Doors

ED Decision 201807/R
(@) Each closed cabin must have at least one adequate and easily accessible external door.

(b) Each external door must be located, and appropriate operating procedures must be established,
to ensure that persons using the door will not dedangered by the rotors, propellers, engine
intakes, and exhausts when the operating procedures are used.

(c) There must be means for locking crew and external passenger doors and for preventing their
opening in flight inadvertently or as a result of maaftal failure. It must be possible to open
external doors from inside and outside the cabin with the rotorcraft on the ground even though
persons may be crowded against the door on the inside of the rotorcraft. The means of opening
must be simple and obwiis and so arranged and marked that it can be readily located and
operated.

(d) There must be reasonable provisions to prevent the jamming of any external door in a minor
crash as a result of fuselage deformation under the following ultimate inertial Sageept for
cargo or service doors not suitable for use as an exit in an emergency:

(1) Upwardg¢l.5g
(2) Forwardg4.0g
(3) Sideward;2.0g
(4) Downwardc4.0g
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(e)

(f)

(9)

(h)

There must be means for direct visual inspection of the locking mechanism by crelwarse

to determine whether the external doors (including passenger, crew, service, and cargo doors)
are fully locked. There must be visual means to signal to appropriate crew members when
normally used external doors are closed and fully locked.

For ouward opening external doors usable for entrance or egress, there must be an auxiliary
safety latching device to prevent the door from opening when the primary latching mechanism
fails. If the door does rianeet the requirements of suparagraph (c) withtis device in place,
suitable operating procedures must be established to prevent the use of the device during take
off and landing.

If an integral stair is installed in a passenger entry door that is qualified as a passenger
emergency exit, the staimust be designed so that under the following conditions the
effectiveness of passenger emergency egress will not be impaired:

(1) The door, integral stair, and operating mechanism have been subjected to the inertial
forces specified in suparagraph (d), eing separately relative to the surrounding
structure.

(2) The rotorcraft is in the normal ground attitude and in each of the attitudes corresponding
to collapse of one or more legs, or primary members, as applicable, of the landing gear.

Non jettisonable doors used as ditching emergency exits must have means to enable them to
be secured in the open position and remain secure for emergency egrafisseaconditions
for which ditching capability is requested by the applicant

[Amdt No: 295]

CS 29.785 Seats, berths, safety belts, and harnesses

(@)

(b)

(€)

(d)

(e)

ED Decision 2003/16/RM

Each seat, safety belt, harness, and adjacent part of the rotorcraft at each station designated
for occupancy during takeff and landing must be free of potentially injous objects, sharp
edges, protuberances, and hard surfaces and must be designed so that a person making proper
use of these facilities will not suffer serious injury in an emergency landing as a result of the
inertial factors specified i€S 29.561(l@nd dynamic conditions specified@§ 29.562

Each occupant must be protected from serious head injury by a safety belt plus a shoulder
harness that will prevent the helafrom contacting any injurious object except as provided for

in CS 29.562(c)(5A shoulder harness (upper torso restraint), in combination with the safety
belt, constitutes a torso restraint system as describe8TS€C114.

91 OK 200dzLdr yiQa aStkdG Ydzad KIF@S | O2YoephipiSR &
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seated with safety belt and shoulder harness fastéme perform all functions necessary for

flight operations. There must be a means to secure belts and harnesses, when not in use, to
prevent interference with the operation of the rotorcraft and with rapid egress in an
emergency.

If seat backs do notdve a firm handhold, there must be hand grips or rails along each aisle to
let the occupants steady themselves while using the aisle in moderately rough air.

Each projecting object that would injure persons seated or moving about in the rotorcraft in
normal flight must be padded.
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(f)

(9)

(h)

(i)

()

(k)

Each seat and its supporting structure must be designed focampant weight of at least /&g

(170 pounds) considering the maximum load factors, inertial forces, and reactions between the
occupant, seat, and safety bat harness corresponding with the applicable flight and ground
load conditions, including the emergency landing condition8${29.561(bJn addition:

(1) Each pilot seat must be designed for the reactions tegyufrom the application of the
pilot forces prescribed i€S 29.397and

(2) The inertial forces prescribed @S 29.561(knust be multiplied by a factor of 1.33 in
determining the strength of the attachment of:

() Each seat to the structure; and
(i)  Each safety belt or harness to the seat or structure.

When the safety belt and shoulder harness are combined, the rated strength of the safety belt
and shoulder harness may not be less than that corresponding to the inertial forces specified in
CS 29.561(bxonsideing the occupant weight of at least 77 kg (170 pounds), considering the
dimensional characteristics of the restraint system installation, and using a distribution of at
least a 60% load to the safety belt and at least a 40% load to the shoulder hartiessafety

belt is capable of being used without the shoulder harness, the inertial forces specified must be
met by the safety belt alone.

When a headrest is used, the headrest and its supporting structure must be designed to resist
the inertia forcesspecified inCS 29.561with a 1.33 fitting factor atha head weight of at least
5.9kg (13 pounds).

Each seating device system includes the device such as the seat, the cushions, the occupant
restraint systen, and attachment devices.

Each seating device system may use design features such as crushing or separation of certain
parts of the seat in the design to reduce occupant loads for the emergency landing dynamic
conditions ofCS 29.5620therwise, the system must remain intact and must not interfere with
rapid evacuation of the rotorcraft.

For the purposes of this paragraph, a litter is defined as a device designed to carry a non
ambulatory person, primarilin a recumbent position, into and on the rotorcraft. Each berth or
litter must be designed to withstand the load reaction of@tupant weight of at least &g

(170 pounds)when the occupant is subjected to the forward inertial factors specified in
C9.561(b) A berth or litter installed within 15° or less of the longitudinal axis of the rotorcraft
must be provided with a padded entoard, cloth diaphragm, or equivalent means that can
withstand the forward lad reaction. A berth or litter oriented greater than 15° with the
longitudinal axis of the rotorcraft must be equipped with appropriate restraints, such as straps
or safety belts, to withstand the forward reaction. In addition:

(1) The berth or litter musthave a restraint system and must not have corners or other
protuberances likely to cause serious injury to a person occupying it during emergency
landing conditions; and

(2) The berth or litter attachment and the occupant restraint system attachmentshéo t
structure must be designed to withstand the critical loads resulting from flight and
ground load conditions and from the conditions prescribecC® 29.561(b)The fitting

factor required byCS 29.625(djhall be applied.
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CS 29.787 Cargo and baggage compartments

ED Decision 2003/16/RM

(@) Each cargo and baggage compartment must be designed for its placarded maximum weight of
contents and for the critical load distridonhs at the appropriate maximum load factors
corresponding to the specified flight and ground load conditions, except the emergency landing
conditions ofCS 29.561

(b) There must be means to prevent the contenfsany compartment from becoming a hazard by
shifting under the loads specified in subparagraph (a).

(c) Under the emergency landing conditions@® 29.561cargo and baggage compartments must:

(1) Bepositioned so that if the contents break loose they are unlikely to cause injury to the
occupants or restrict any of the escape facilities provided for use after an emergency
landing; or

(2) Have sufficient strength to withstand the conditions specifie@$29.56/lincluding the
means of restraint and their attachments required by f#vagraph (b). Sufficient
strength must be provided for the maximum authorised weight of cargo and baggage at
the critical loadinglistribution.

(d) If cargo compartment lamps are installed, each lamp must be installed so as to prevent contact
between lamp bulb and cargo.

CS 29.801 Ditching

ED Decision 2018/007/R

(@) If certification with ditching provisions is requestbyl the appicant, the rotorcraft must meet
the requirements of thisCS and CS29.563 C329.783(h) C29.803(c) CS29.805(c)
C329.807(d) C29.809(j) CS29.811(h) C29.813¢), C29.1411 CS29.1415 C29.147Q
C$29.1555(d)(3pndCS 29.1561

(b) Each practicable design measure, compatible with the general characteristics of the rotorcraft,
must be taken to minimise the probability thathen ditching the behaviour of the rotorcraft
would cawse immediate injury to the occupants or would make it impossible for them to escape.

(c) Anemergency flotation system that is stowed in a deflated condition during normal flight must:

(1) be designed such that the effects of a water impact (i.e. craishhe emergencilotation
system are minimised.

(2) bhave a means of automatic deployment following water entry. Automatic deployment
must not rely on any pilot action during flight.

(d) The probable behaviour of the rotorcraduring ditching water enyr must bemust be shown
to exhibit no unsafe characteristics

(e) The rotorcraft must be shown to resist capsize in the sea conditions selected by the applicant.
The probability of capsizing in antinute exposure to the sea conditions must be substantiated
to be less than or equal to 3% with a fully serviceable engancy flotation system and 30%
with the critical float compartmet failed, with95 % confidence
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Allowances must be made for probable structural damage and leakage.

(H  Unless the effects of the collapse of external doors and windows are accounted for in the
investigation of the probable behaviour of the rotorcrdiiring ditching(as prescribed in sub
paragraphs (d) and Jg the external doors and windows must be desgrio withstand the
probable maximum local pressures.

(g) It must be shown that the rotorcraft will not sink following the functional loss of any single
complete flotation unit.

[Amdt No: 29/5]

ED Decision 2018/007/R
This AMC replacdsAA AC 29.801.
(@) Definitions

(1) Ditching: a controlled emergency landing on the water, deliberately executed in
accordance with rotorcraft flight manual (RFM) procedures, with the intent of
abandoning the rotorcraft as soon as practicable.

(2) Emeagency flotation system (EFS): a system of floats and any associated parts (e.g. gas
cylinders, means of deployment, pipework and electrical connections) that is designed
and installed on a rotorcraft to provide buoyancy and flotation stability in a ditchi

(b) Explanation
(1) Ditching certification is performed only if requested by the applicant.

(2) For a rotorcraft to be certified for ditching, in addition to the other applicable
requirements of G89, the rotorcraft must specifically me&tS 29.801ogether with the
requirements referenced i€S 29.801(a)

(3) Ditching certification encompasses four primary areas of concern: rotorcraft water entry
and flotation stability (including loads and flotation system design), occupant egress, and
occupant survival. G Amendment 5 has developed enhanced standards in all of these
areas.

(4) The scope of the ditching requirements is expanded at Amendmémiobigh a change
in the ditching definition. All potential failure conditions that could result in a controlled
WilyR AYYSRAFGStEE@Q FOGA2y o0& (GKS LIAf20G I NB
in water entry conditions. While the limiting conditis for water entry have been
retained (15.4 m/s, 1.5 m/s), thalleviation that previously allowed less than 15.4 m/s
(30 kt) forward speed to be substantiated as the maximum applicable value has been
removed (also fronCS 29.5683

(5) Flotation stability is enhanced through the introduction of a new standard based on a
probabilistic approach to capsizes.

(6) Failure of the EFS to operate when required will lead to the rotorcraft rapidly capsizing
and sinkingOperational experience has shown that localised damage or failure of a single
component of an EFS, or the failure of the flight crew to activate or deploy the EFS, can
lead to the loss of the complete system. Therefore, the design of the EFS needs careful
consideration; automatic arming and deployment have been shown to be practicable and
to offer a significant safety benefit.
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(7) The sea conditions, on which certification with ditching provisions is to be based, are
selected by the applicant and shouéke into account the expected sea conditions in the
intended areas of operation. The wave climate of the northern North Sea is adopted as
the default wave climate as it represents a conservative condition. The applicant may also
select alternative/additioal sea areas with any associated certification then being
limited to those geographical regions. The significant wave height, and any geographical
limitations (if applicable see theAMC to CS 29.801(e) and 2%28c) should be included
in the RFM as performance information.

(8) During scale model testing, appropriate allowances should be made for probable
structural damage and leakage. Previous model tests and other data from rotorcraft of
similar configuratios that have already been substantiated based on equivalent test
conditions may be used to satisfy the ditching requirements. In regard to flotation
stability, the test conditions should be equivalent to those definedMC to 29.801(e)

and 29.802(c)

(9) CS 29.801(e) requires that after ditching in sea conditions for which certification with
ditching provisions is requested by the applicant, the probability of capsizing in a 5 minute
exposure is acceptably low brder to allow the occupants to leave the rotorcraft and
enter life rafts. This should be interpreted to mean that up to and including the worst
case sea conditions for which certification with ditching provisions is requested by the
applicant, the probhility that the rotorcraft will capsize should be not higher than the
target stated in the certification specification. An acceptable means of demonstrating
postditching flotation stability is through scale model testing using irregular waves. The
AMC to CS 29.801(e) and 29.802(m)tains a test specification that has been developed
for this purpose.

4

(10) t N2PGARAY A | WgSih FiE22ND 02y OSLIi o606l GSNI AY
fuselage sideand allowing the rotorcraft to float lower in the water, can be a way of
increasing the stability of a ditched rotorcraft (although this would need to be verified for
the individual rotorcraft type for all weight aridading conditions), or it may be deable
for other reasons. This is permissible provided that the mean static level of water in the
cabin is limited to being lower than the upper surface of the seat cushion (for all rotorcraft
mass and centre of gravity cases, with all flotation units itamnd that the presence of
water will not unduly restrict the ability of occupants to evacuate the rotorcraft and enter
the life raft.

(11) It should be shown by analysis or other means that the rotorcraft will not sink following
the functional loss o&ny single complete ditching flotation unit. Experience has shown
that in water impact events, the forces exerted on the emergency flotation unit that first
comes into contact with the water surface, together with structural deformation and
other damagecan render the unit unusable. Maintenance errors may also lead to a
flotation unit failing to inflate. The ability of occupants to egress successfully is
significantly increased if the rotorcraft does not sink. However, this requirement is not
intended forany other purpose, such as aiding salvage of the rotorcraft. Therefore,
consideration of the remaining flotation units remaining inflated for an especially long
period, i.e. longer than required in the upright floating case, is not required.

(12) The sea conditions approved for ditching should be stated in the performance
information section of the RFM.
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(13) Current practices allow wide latitude in the design of cabin interiors and, consequently,
of stowage provisions for safety and ditching qouent. Rotorcraft manufacturers may
deliver aircraft with unfinished (green) interiors that are to be completed by a modifier.

(i)

(ii)

(iif)

(c) Procedures

Segmented certification is permitted to accommodate this practice. That is, the
rotorcraft manufacturer shows compliancettvithe flotation time, stability, and
emergency exit requirements while a modifier shows compliance with the
equipment and egress requirements with the interior completed. This procedure
requires close cooperation and coordination between the manufactunedifier,

and EASA.

The rotorcraft manufacturer may elect to establish a token interior for ditching
certification. This interior may subsequently be modified by a supplemental type
certificate (STC). The ditching provisions should be shown torbpli@ant with the
applicable requirements after any interior configuration or limitation change.

The RFM and any RFM supplements deserve special attention if a segmented
certification procedure is pursued.

(1) Flotation system design

(i)
(ii)

(iif)

Structural integrity should be established in accordance @ih29.563

Rotorcraft handling qualities should be verified to comply with the applicable
certification specificabns throughout the approved flighenvelope with floats
installed. Where floats are normally deflated, and deployed in flight, the handling
qualities should be verified for the approved operating envelopes with the floats
in:

(A) the deflated and stowedondition;

(B) the fully inflated condition; and

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

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

(A) Maintenance procedures should ndegrade the flotation system (e.g. by
introducing contaminants that could affect normal operation, etc.).

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

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

(D) When showing compliamcwith CS 29.801(c)(1and where practicable, the
design of the flotation system should consider the likely effects of water
impact (i.e. crash) loads. For example:
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(2)

(iv)

(a) locate system components away from the joraeffects of structural
deformation;

(b) use redundant or distributed systems;
(c) use flexible pipes/hoses; and

(d) avoid passing pipes/hoses or electrical wires through bulkheads that
O2dzZA R OG Fa | WwW3dzAftt 23GA yelfpad KSy
loads.

The floats should be fabricated from highly conspicuous material to assist in the
location of the rotorcraft following a ditching (and possible capsize).

Flotation system inflation.

Emergency flotation systems (EFSs) tmatreormally stowed in a deflated condition and
are inflated either in flight or after contact with water should be evaluated as follows:

(i)

(ii)

(iif)

(iv)

(v)

The emergency flotation system should include a means to verify its system
integrity prior to each flight.

Means should be provided to automatically trigger the inflation of the EFS upon
water entry, irrespective of whether or not inflation prior teater entry is the
intended operation mode. If a manual means of inflation is provided, the float
activation switch should be located on one of the primary flight controls and should
be safeguarded against inadvertent actuation.

The inflation system should be shown to have an appropriately low probability of
spontaneous or inadvertent actuation in flight conditions for which float
deployment has not been demonstrated to be safe. If this is achieved by disarming
of the inflation sgtem, this should be achieved by the use of an automatic system
employing appropriate input parameters. The choice of input parameters, and
architecture of the system, should such that rearming of the system occurs
automatically in a manner that will asgurthe inflation system functions as
intended in the event of a water impact. As required®$ 29.801(¢c)n achieving

this, it is not acceptable to specify any pilot action during flight. Float disarming is
typically required at high airspeeds, and could be achieved automatically using an
airspeed switch. However, this would retain the possibility of inadvertent flight into
the water at high airspeed, with the risk that the floats would not deploy. This
scenario ould be addressed by providing an additional or alternative means of
rearming the floats as the aircraft descends through an appropriate height
threshold. A height below that of the majority of offshore helidecks could be
chosen in order to minimise expa®uto inadvertent activation above the
demonstrated float deployment airspeed.

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

Activation of the emergency flotation system upon water entry (irrespective of
whether or not inflation prior to water entry is the intended operation mode)
should result in an inflationime short enough to prevent the rotorcraft from
becoming excessively submerged.
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(vi) A means should be provided for checking the pressure of the gas storage cylinders
prior to takeoff. A table of acceptable gas cylinder pressure variation with ambient
temperature and altitude (if applicable) should be provided.

(vii) A means should be provided to minimise the possibility of over inflation of the
flotation units under any reasonably probable actuation conditions.

(viii) The ability of the floats to ffate without puncturing when subjected to actual
water pressures should be substantiated. A demonstration of aséalle float
immersion in a calm body of water is one acceptable method of substantiation.
Precautions should also be taken to avoid flohtsng punctured due to the
proximity of sharp objects, during inflation in flight and with the helicopter in the
water, and during subsequent movement of the helicopter in waves. Examples of
objects that need to be considered are aerials, probes, overbosdts,
unprotected splitpin tails, guttering and any projections sharper than a three
dimensional rightangled corner.

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

(x) The inflation system design should minimise the probability that the floats do not
inflate properly or inflate asymmetrically in the event ofliiching. This may be
accomplished by interconnecting inflation gas sources, for which flexible hoses
should be used to minimise potential damage, or by synchronising the deployment
of autonomous flotation units. Note that the main concern in the everd wfater
impact is to prevent the rotorcraft from sinking; asymmetric deployment is a lesser
concern.

(xi) CS 29.801(g) requires it to be shown that the rotorcraft will not sink following the
Fdzy QliAz2y Lt f2aa 2F Fye O22Y0LbfSAI2Sy Fdzy2Alll Qi AZR
taken to mean a discrete, independently located float. The qualifying term
WO2YLX SGSQ YSIya GKFEd GKS SyaANBS aidNuzo
considered, not limited to any segregated compartments.

The loss of function of adfiation unit is most likely to be due to damage occurring

in a water impact. However, there may be other reasons, such as undetected
damage during maintenance, or incorrect maintenance. All reasonably probable
causes for the loss of functionality of a fitibn unit, and the resultant effect(s) on
the remainder of the inflation system, should therefore be taken into account.

In the case of inflatable flotation units, irrespective of whether the intended
operation is to deploy the system before or after waentry, the following shall
be taken into account when assessing the ability of the rotorcraft to remain afloat;

T Following the functional loss of a deployed flotation unit, the capability to
maintain pressure in the remaining inflation units should dxified on the
basis of the inflation system design, for example:

T Individual inflation gas sources per flotation unit,

T Installation of noAreturn valves at appropriate locations.
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(3)

(4)

(5)

T Following the functional loss of a naleployed flotation unit, the capality
of the remaining flotation units to deploy should be justified on the basis of
the inflation system design, for example:

T The functionality of the inflation gas sources integrated with the
functionally lost flotation unit in question should also athbe
assumed to be lost, or justification should otherwise be provided,

T The degree of inflation of the remaining undamaged flotation units,
which share parts of the inflation system with the damaged unit,
bearing in mind that the damaged unit will be vieny, should be
determined.

Injury prevention during and following water entry.

An assessment of the cabin and cockpit layouts should be undertaken to minimise the
potential for injury to occupants in a ditching. This may be performed as part of the
compliance withCS 29.78RAttention should be given to the avoidance of injuries due to
arm/leg flailing, as these can be a significant impediment to occupant egress and
subsequent survivability. Practical stehat could be taken include:

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

(i)  using frangible materials; and

(iv) designs that exclude hard or sharp edges.

Water entry procedures.

Tests or simulations (or a combination of both) should be conducted to establish
procedures and techniques to be used for water entry, based on the conditions given in

(5). These tds/simulations should include determination of the optimum pitch attitude

and forward velocity for ditching in a calm sea as well as entry procedures for the most

severe sea condition to be certified. Procedures for all failure conditions that may lead to

I WilyR AYYSRAIFLGStEeQ |OGA2y oSdad 2yS Sy3)
rotor/drive failure) should be established. However, only the procedures for the most

critical allenginesinoperative condition need be verified by water entry testala

Water entry behaviour.

CS 29.801(d) requires the probable behaviour of the rotorcraft to be shown to exhibit no
unsafe characteristics, e.g. that would lead to an inability to remain upright.

This should be demonstrated by means of scale model testing, based on the following
conditions:

()  Forentry into a calm sea:

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

(B) ground speeds from 0 to 15.4 m/s (0 to [&f); and

(C) descentrate of 1.5 m/s (5 ft/s) or greater;
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(i)  For entry into the most severe sea condition:

(6)

(7)

(A) the optimum pitch attitude and entry procedure as determined in (c)(5)
above;

(B) ground speed of 15.4 m/s (30 kt);
(C) descentrate 1.5 m/s (5 ft/s) or greater;
(D) likely roll and yaw attitudes; and

(E) sea conditions may be represented by regular waves having a height at least
equal to the significant wave height JHand a period no larger than the
wave zerocrossing period ¢J for the wave spectrum chosen for
demonstration of rotorcraft flotation stability after water entry (see (c)(7)
below andAMC to CS 29.801(e) and 29.80p(c)

(i)  Scoops, flaps, projeicins, and any other factors likely to affect the hydrodynamic
characteristics of the rotorcraft should be considered;

(iv) Probable damage to the structure due to water entry should be considered during
the water entry evaluations (e.g. failure of windsydoors, skins, panels, etc.); and

(v) Rotor lift does not have to be considered.

Alternatively, if scale model test data for a helicopter of a similar configuration has
been previously successfully used to justify water entry behaviour, this datd coul
form the basis for aamparative analytical approach.

Flotation stability tests.

An acceptable means of flotation stability testing is contained inAth to CS 29.801(e)
and 29.802(c)Note that model ¢sts in a wave basin on a number of different rotorcraft
types have indicated that an improvement in seakeeping performance can consistently
be achieved by fitting float scoops.

Occupant egress and survival.

The ability of the occupants to depldfel rafts, egress the rotorcraft, and board the life
rafts (directly, in the case of passengers), should be evaluated. For configurations which
are considered to have critical occupant egress capabilities due to the life raft locations
or the ditching emegency exit locations and the proximity of the float (or a combination

of both), an actual demonstration of egress may be required. When a demonstration is
required, it may be conducted on a fsitale rotorcraft actually immersed in a calm body

of water orusing any other rig or ground test facility shown to be representative. The
demonstration should show that the floats do not impede a satisfactory evacuation.
Service experience has shown that it is possible for occupants to have escaped from the
cabin, lut to have not been able to board a life raft and to have had difficulfinling
handholds to stay afloat and together. Handholds or lifelines should be provided on
appropriate parts of the rotorcraft. The normal attitude of the rotorcraft and the
possbility of capsizing should be considered when positioning the handholds or lifelines.

[Amdt No: 29/5]
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ED Decision 2018/007/R

This AMC should be used when showing compliance @&29.801(ejr CS 29.802(@s introduced
at Amendment 5.

(a) Explanation
(1) Model test objectives

The objectie of the model tests described in the certification specification is to establish
the performance of the rotorcraft in terms of its stability in waves. The wave conditions
in which the rotorcraft is to be certified should be selected according to theatbkdvel

of operability (see (a)(2) below).

This will enable the overall performance of the rotorcraft to be established for inclusion
in the rotorcraft flight manual (RFM) as required®$ 29.1587(c)n thecase of approval
with ditching provisions, the wave conditions selected for substantiation of behaviour
during the water entry phase must also be taken into account.

The rotorcraft design is to be tested, at each mass condition (see paragraph b(1)(ii)
below), with its flotation system intact, and with its single most critical flotation
compartment damaged (i.e. the singbeincture case which has the worst adverse effect
on flotation stability).

(2) Model test wave conditions

The rotorcraft is to be tgted in a single sea condition comprising a single combination of

significant wave height @dand zerecrossing period ¢J. The values of+and T, should

be no less than, and no more than, respectively, those chosen for certification, i.e. as
selected fom table 1. This approach is necessary in order to constrain the quantity of
testing required within reasonable limits and is considered to be conservative. The
justification is detailed id\ppendix 2

The appkant is at liberty to certify the rotorcraft to any significant wave height Hs. This
significant wave height will be noted as performance information in the RFM.

Using reliable wave climate data for an appropriate region of the ocean for the
anticipatedflight operations, a fis selected to accompany the Hs. ThisAould be
typical of those occurring at Hs as determined in the wave scatter table for the region.
The mode or median of the @istribution at Hs should be used.

LG Aa O2yaARSNBR (KFd GKS y2NIKSNY b2NIK {
of the ocean worldwide and should be adopted as the default wave climate for
certification. However, this does not preclude an applicant from certifying a rotorcraft
specifically for a different region. Such a certification for a specific region would require
the geographical limits of that certification region to be noted as performance
information in the RFM. Certification for the default northern North Sea waveatdim
does not require any geographical limits.

In the case of an approval with emergency flotation provisions, operational limitations

YIEe fAYAG -KR2AXEAGTIAKEGS Qi 28 SHY 20yNBF ad C2NJ aAYLX AOA G
be selected as the waveirdlate for certification, or alternatively a wave climate derived
fromanonK2aGAfS NBIA2YyQa RIFGIF YIF& 6S dzaSRo LF
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agreed wih EASA.

Wave climate data for the northern North Sea were obtained from the United Kingdom
aSGiS2NRt23A0Ftf hF¥FFAOS 6!Y aSli hFTFFAOSL F2NJ
selected was from Aberdeen to Block 211/27 in the UK sector of the Ngm#h Data

tables were derived from a UK Met Office analysis of 34 yearshouBly wave data

generated within an &m, resolved wave model hindcast for European waters. This data
represents the default wave climate.

Table 1 below has been derived frotnig data and contains combinations of significant
Hsand T. Table 1 also includes the probability of exceedangeafRhe H.

Table 1t Northern North Sea wave climate

{ LISOGNMzYY aKFLISY Whb{2!t3s LISI] SyKEI

Slgnlflcant wave heigh§ Mean wave periodTz | Significant steepness Hs probability of
Hs {a I' n 1 a& exceedancePe

79s 1/16.2 1.2 %
s 5.5m 76s 1/16.4 2%
2 5m 73s 1/16.6 3%
) 45m 70s 1/17.0 5%
S 4m 6.7 s 1/17.5 8 %
= 35m 6.35s 117.7 13 %
b 3m 59s 1/18.1 20 %
g 25m 555 1/18.9 29 %
2m 5.1s 1/20.3 43 %
1.25 m 44s 1/24.2 72 %

(3) Target probability of capsizing

Target probabilities of capsizing have been derived from a risk assessment. The target
probabilities to be applied are stated @5 29.801(egnd 29.802(c) as applicable

For ditching, the intact flotation syste probability of capsizing of @ is derived from a
historic ditching rate of 3.32 x f@er flight hour and an AMC 29.1309 consequence of
hazardous, which implies a frequency of capsizing of less thaparOflight hour. The
damaged flotation system probability of capsizing is increased by a factor of 10 to 30 %
on the assumption that therobability of failure of the critical float compartment is 0.1;
this probability has been estimated, as there is insufficient data on flotation system
failure rates.

C2NJ SYSNEBSyOe Ft2GlFGA2y SIdALIYSY(diz Iy Ay ON]
assumption of a reduced exposure to the risk, resulting prabability of capsizing of

10%. The probability of a capsizing with a damaged flotation systeaorisequently

increased to 1006, hence no test is required.

(4) Intact flotation system

Fa the case of an intact flotation system, if the northern North Sea default wave climate
has been chosen for certification, the rotorcraft should be shown to resist capsize in a sea
condition selected from Table 1. The probability of capsizing iménbite exposure to

the selected sea condition is to be demonstrated to be less than or equal to the value
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(5)

(6)

provided inCS 29.801(edr 29.802(c) as appr@riate, with aconfidence of 9386 or
greater.

Damaged flotation system

For the case of a damaged flotation compartment (see (1) above), the same sea condition
may be used, but a Hold increased probability of capsizing is permitted. This is because
it is assumedhat flotation system damage will occur in approximately one out of ten
emergency landings on water. Thus, the probability of capsizing imiadte exposure

to the sea condition is to be demonstrated to be less than or equal to 10 times the
required prdoability for the intact flotation systencase, with a confidence of 356 or
greater. Where a I@imes probability is equal to or greater than 100 %, it is not necessary
to perform a model test to determine the capsize probability with a damaged flotation
system.

Alternatively, the applicant may select a wave condition with 10 times the probability of
exceedance Pof the significant wave height {Hselected for the intact flotation
condition. In this case, the probability of capsizing in-miBute exposire to the sea
condition is to be demonstrated to be less than or equal to the required value (see
C29.801(e)r 29.802(c), with a confidence of 9% or greater.

Longcrested waves

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

(b) Procedures

(1)

Rotorcraft model
(i)  Construction and scale of the model

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

The construction of the model is to be sufficiently light to permit the model to be
ballasted to acteve the desired weight and rotational inertias specified in the mass
conditions (see (b)(1)(ii) belotv)

Where it is likely that water may flood into the internal spaces following an
emergency landing on water, for example through doors opened to permit escape,
or any other opening, the model should represent these internal spaces and
openings as realisticglls possible.

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

1 It should be noted that rotorcraft tend to have a high centre of gravitg thuthe position of the engines and gearbox on top of the
cabin. It therefore follows that most of the ballast is likely to be required to be installegsethigh locations of the model.

2 Rotors touching the waves can promote capsize, but they tmmlze a stabilising influence depending on the exact circumstances.
Furthermore, rotor blades are often lost during the ditching due to contact with the sea. It is therefore considered aectptabit
them from the model
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(i)  Mass conditions

As it is unlikely that the most critical condition can be determined bgligrior to
testing, the model is to be tested in two mass conditions:

(A) maximum mass condition, mid C of G; and
(B) minimum mass condition, mid C of G.
(i)  Mass properties
The model is to be ballasted in order to achieve the required scale weight, centre
of gravity, roll and yaw inertia for each of the mass conditions to be tested.
hyOS olftflIlaidSRY (GKS Y2RStQa Ft2FG4Ay3 RNI
and compaed with the design floating attitude.

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

(iv) Model restraint system

The primary method of testinig with a restrained model, but an alternative option
is for a freefloating model (See (3)(iii) below).

For the primary restrained method, a flexible restraint or mooring system is to be
provided to restrain the model in order for it to remain beam to the waves in
the model basih

This restraint system should fulfil the following criteria:

(A) be attached to the model on the centre line at the front and rear of the
fuselage in such a position that roll motion coupling is minimised; an
attachment ator near the waterline is preferred; and

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

(v) Sea anchor

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

(2) Test facility

The model test facility is to have the capability to generate realistic longrepeating
sequences of unidirectional (loragested) irregular waves, as well as the characteristic
wave condition at the chosen model scale. The facility is to be deep ertoughsure
that the waves are not influenced by the depth (i.e. deegiter waves).

1 In general the model canndite permitted to float freely in the basin because in the necessarily long wave test durations, the model
would otherwise drift down the basin and out of the calibrated wave region. Constraining the model to remairobdarthe waves
and not float freelyis regarded as a conservative approach to the capsize test. . Mldegmg test is optional after a specific capsize
event, in order to investigate whether the restraint system contributed to the event. It may also be possible to perfonpletedree-
floating test campaign by combining many short exposures in a wave basin capable of demonstrating a large calibrateibwave reg

2 Aseaanchor deployed from the rotorcraft nose is intended to improve stability by keeping the rotorcraft nose into thehteaveger,
such devices take a significant time to deploy and become effective, and so, their beneficial effect is to be ipeaadrdraft model
will be restrained to remain beason to the waves.
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(3)

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

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

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

Model test setup

(i)

(ii)

(iif)

General

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

The model is to be attached to the modektraint system (see (b)(1)(iv) above).
Instrumentation and visual records

During wave calibration tests, three wave elevation probes are to be installed and
their outputs continuously recorded. These probes are to be installed at the

intended mock! location, a few metres to the side and a few metres ahead of this

location.

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

All tests are to be continuously recorded on digital video. It is reduhat at least

two simultaneous views of the model are to be recorded. One is to be in line with
the model axis (i.e. viewing along the wave crests), and the other is to be a three
quarter view of the model from the umave direction. Video records are to
incorporate a time code to facilitate synchronisation with the wave elevation
records in order to permit the investigation of the circumstances and details of a
particular capsize event.

Wave conditions and calibration

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

Wave elevation probes are to be installed at the model location, alongside and
ahead of the intnded model location.

The intended wave spectrum is to be run for the full exposure duration required to
demonstrate the required probability of capsizing. The analysis of these wave
calibration runs is to be used to:

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

(B) verify that the wave spectrum does not deteriorate appreciably during the
run in order to help establish the maximum duration test that can be run
before the test facility must be allowed to becencalm again.

It should be demonstrated that the wave spectrum measured at each of the three
locations is the same.

If a freefloating model is to be used, then the waves are to be calibrated for a
range of locations down the basin, and the spectrum meagun each of these

Powered by EASA eRules Pagel13of 329 Dec 202:


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri  Subpart Dr  Design and Constructi
el E A SA (CS29) (Amendment 7) PERSONNEL AND CA

ACCOMMODATIO

(4)

locations should be shown to be the same. The length of the basin covered by this
range will be the permitted test region for the frdélating model, and the model

will be recovered when it drifts outside this region (See paragrajeldw). It
should be demonstrated that the time series of the waves measured at the model
location does not repeat during the run. Furthermore, it should be demonstrated
that one or more continuation runs can be performed using exactly the same wave
spectum and period, but with different wave time series. This is to permit a long
exposure to the wave conditions to be built up from a number of separate runs
without any unrealistic repetition of the time series.

No wind simulation is to be uséd
(iv) Reguired wave run durations

The total duration of runs required to demonstrate that the required probability of
capsizing has been achieved (or bettered) is dependent on that probability itself,
and on the reliability or confidence of the capsize probapiliequired to be
demonstrated.

With the assumption that each-finute exposure to the wave conditions is
independent, the equations provided in (b)(5) below can be used to determine the
duration without a capsize that is required to demonstrate the regdir
performancé. (SeeAppendix Ibelow for examples.)

Test execution and results
Tests are to start with the model at rest and the wave basin calm.

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

Waveruns are to continue for the maximum permitted duration determined in the wave
calibration test, or in the fredloating option for as long as the model remains in the
calibrated wave region. Following sufficient time to allow the basin to become calm agai
additional runs are to be conducted until the necessary total exposure duratigf (is
been achieved (see (b)(5) below).

In the case of the frefloating option, the model may be recovered and relaunched
without stopping the wave maker, providdgbat the maximum permitted duration has

not been exceeded. See paragraph (4)(iv) for requirements regarding relaunching the
free-floating model.

If and when a model capsize occurs, the time of the capsize from the start of the run is to
be recorded, andhe run stopped. The model is to be recovered, drained of any water,
and reset in the basin for a continuation run to be performed.

There are a number of options that may be taken following a capsize event:

(i)  Continuing with the same model configuati

1 Wind generally has a tendency to redirect the rotorcraft nose into the wind/waves, thus reducing the likelihood of cédesizferd,
this conservative testing approach does natlirde a wind simulation.

2 Each Bminute exposure might not be independent if, for example, there was flooding of the rotorcraft, progressively degrading its
stability. However, in this context, it is considered that the assumption of independencesisreative.
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(ii)

(iif)

(iv)

(v)

If the test is to be continued with the same model configuration, the test can be
restarted with a different wave time series, or continued from the point of
capsizing in a pseudorandom time series.

Reducing the wave severity to achieve cedfion at a lower significant wave
height.

Provided that the same basic pseudorandom wave time series can be reproduced
by the wave basin at a lower wave height and corresponding period, it is permitted
to restart the wave maker time series at a point @ast 5 minutes prior to the
capsize event, and if the model is now seen to survive the wave sequence that
caused a capsize in the more severe condition, then credit can then be taken for
the run duration successfully achieved prior to the capsize. Cleaidy, a restart

is only possible with a model basin using pseudorandom wave generation.

This method is only permitted if the change in significant wave height and period

is sufficiently small that the same sequence of capsizing waves, albeit at a lower
amplitude, can be seen in the wave basin. If this is not the case, then credit cannot
be taken for the exposure time prior to capsize, and the wave time series must be
restarted from the beginning.

Modifying the model with the intention of avoiding a capsize

If it is decided to modify the model flotation with the intention of demonstrating
that the modified model does not capsize in the wave condition, then the
pseudorandom wave maker time seriesoshd be restarted at a point at least 5
minutes prior to the capsize event so that the model is seen to survive the wave
that caused a capsize prior to the modification. Credit can then be taken for the
duration of the run successfully achieved prior te tapsize.

Repeating a restrained capsize event with a fileating model

If it is suspected that the model restraint system might have contributed to the
capsize, then it is permitted to repeat that part of the pseudorandom time series
with a free-floating model. The model is to be temporally restrained with light lines
and then released beaion to the waves such that the fretoating model is seen

to experience the same wave time series that caused a capsize in exactly the same
position in the lasin. It is accepted that it might require several attempts to find
the precise model release time and position to achieve this

If the freefloating, model having been launched beam to the waves, is seen to

yaw into a more beneficial heading once reded, and seen to survive the wave
that caused a capsize in the restrained model, then this is accepted as negating the
capsize seen with the restrained model.

The test may then continue with a restrained model as with (i) above.

Special consideratits regarding relaunching a frélmating model into the
calibrated wave region

If a freefloating model is being used for the tests, then it is accepted that the
model will need to be recovered as it leaves the calibrated wave region, and then
relaunchedat the top of that region. It is essential that this process does not
introduce any statistical or other bias into the behaviour of the model. For
example, there might be a natural tendency to wait for a spell of calmer waves into
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which to launch the modelThis particular bias is to be avoided by strictly obeying
a fixed time delay between recovery and relaunch.

Any water accumulated inside the model is not to be drained prior to the relaunch.

If the model has taken up a heading to the waves that isbheatmon, then it is
permissible to relaunch the model at that same heading.

In all the above cases continuation runs are to be performed until the total duration
of exposure to the wave condition is sufficient to establish that theisute
probability ofcapsizing has been determined twihe required confidence of 9%.

(5) Results analysis

Given that it has been demonstrated that the wave time series arerapaating and
statistically random, the results of the tests may be analysed on the assumtptt each
five-minute element of the total time series is independent.

If the model rotorcraft has not capsized during the total duration of the tests, the
confidence that the probability of capsizing within 5 minutes is less than the teafet
Of Peapsize(targeyy @S Shown below:

0 p p U

P Qwn

oV

and so the total duration of the model test required without capsizprovided by:

1'% 1 1p 6
- _ P
L

where
(A) Testis the required fullscale duration of the test (in seconds);
(B)  PeapsizegargetiS the required maximum probability of capsizing within 5 rtéisy

(C)  Turiterion is the duration (in seconds) in which the rotorcraft must meet the no
capsize probability (=5 x 60 s), as define@$129.801(epand

(D) C is the required confidence that the probability of capsizing has hehieed
(0.95).

If the rotorcraft has capsized:Nsietimes during the tests, the probability of capsizing
within 5 minutes can be estimated as:
0 Y
oV
and the confidence that the required csige criteria have been met is:

0

Cx

"Y J "Y 'f‘QA p
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It should be noted that, if the rotorcraft is permitted to fly over sea conditions with
significant wave heights abovke certification limit, then Bpsize(rargersshould be reduced

by the probability of exceedance of the certification limit for the significant wave height
(P.) (seeAppendix Zoelow).

(c) Deliverables

(1) Acomprehensive report describing the model tests, the facility they were performed in,
the model properties, the wave conditions used, the results of the tests, and the method
of analysis to demonstrate compliance wifls29.801(d) and (e)

(2) Conclusions in this report are to clarify the compliance (or otherwise) with those
requirements.

(3) Digital video and data records of all tests performed.
(4) A specification for a certification model test should also be expected to include:
(i)  an execution plan and time scale;
(i)  formal progress reports on content and frequency; and
(i) quality assurance requirements.
[Amdt No: 29/5]

Powered by EASA eRules Pagell17of 329 Dec 202:


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri  Subpart Dr  Design and Constructi
el E A SA (CS29) (Amendment 7) PERSONNEL AND CA

ACCOMMODATIO

ED Decision 2018/007/R

The target Sminute capsize probabilities for a rotorcraft certified@s 29.804re:
Certification with ditching provisions;

Fully serviceable emergency flotan system (EFS) -3 %

Critical flotation compartment failed -30 %
Certification with emergency flotation provisions;

Fully serviceable emergency flotation system (EFS) - 10 %

Critical flotation compartment failed - no demonstration required

One option available to the rotorcraft designer is to test at the selected wave height and demonstrate

a probability of capsizing no greater than these values. However, to enhancereffeblicopter

safety, some national aviation authorities (NAAs) have imposed restrictions that prevent normal
operations (i.e. excluding emergencies, search and rescue (SAR), etc.) over sea conditions that are
more severe than those for which performantas been demonstrated. In such cases, the helicopter
may be operationally limited.

These operational restrictions may be avoided by accounting for the probability of exposure to sea
conditions that exceed the selected wave height by certifying the roadiréor a lower probability of

capsizing. Since it is conservatively assumed that the probability of capsizing in sea conditions that
exceed the certified wave height is unity, the lower capsize probability required to be met is the target

value minus theprobability of the selected wave height being exceeded. However, it should also be

noted that, in addition to restricting normal helicopter overwater operations to the demonstrated

OF LI oAfAGEY AdSd GKS | LILX A OF yiiu® @n NAK thadySigtlara 4 Ay A T A
maximum limit above which all operations will be suspended due to the difficulty of rescuing persons

from the sea in extreme conditions. There will, therefore, be no operational benefit in certifying a
rotorcraft for sea condibns that exceed the national limits for rescue.

In the following examples, we shall use the three target probabilities of capsizing without any
reduction to avoid operational restrictions. The test times quoted aresitdle times; to obtain the
actualmodel test run time, these times should be divided by the square root of the model scale.

Certification with ditching provisiong fully serviceable EFS

¢F1Ay3a GKAA FANRG OFasSsz ¢S ySSR (G2 RSY2y &N} GS
Applying equation (5)(i) above, this can be achieved with ardi®@te (fullscale time) exposure to

the sea condition without a capsize.

Rearranging this equation, we have:
Y 1Tp 6 =

V)

Y 11
p TBOUL .

CWWb XT WBQE

Alternatively, applying equation (5)(ii) above, the criterion would also be met if the model were seen
to capsize just three times (for example) in a total 21.5 hours of exposure to the sea condition, or four
times (for example) in a total of 25.5 hours of exposure.
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Equation (ii) cannot be readily rearranged to solyg, 5o the easiest way to solve it is by using a
spreadsheet on a trigdnd-error method. For the foucapsize case, we find that a 25:6ur exposure
gives a confidence of 0.95.

T80 U

p MBto¢® Qomoemn . . TWOCD® QT QT
— Qwn
A U QT VUV QT

Certification with ditching provisiong critical flotation compartment failed
Ly GKA& OFasSz 6S ySSR (2 RSY2yaidNIXGS | X on 22
can be achieved with a S@inute (fulkscale time) exposure to the sea cotmali without a capsize.

v QT
® T

Y I Tp mov Cwwe v T QL

As above, the criterion would also be met if the model were seen to capsize just three times (for
example) in a total 2.2 hours of exposure to the sea condition, or four timeex&mple) in a total of
2.6 hours of exposure.

Solving by trial and error in a spreadsheet, we find that ahdiir exposure with no more than four
capsizes gives a confidence of 0.95.

P T T CH Qm QT .Q“T[&T[C@ ¢ om
=~ wn

°© P A V 0T UV T &) U

Certfication with emergency flotation provisiong fully serviceable EFS

Ly GKAa OFasSszs ¢S vy Yprobabilty oRc8pgiZing svith 19519 confidene. By
solving the equations as above, this can be achieved with ariiB0te (fulkscale timé exposure to

the sea condition without a capsize.

v Tt

T T

Y I Ip mov Pwlix podQe

As above, the criterion would also be met if the model were seen to capsize just three times (for
example) in a total 6.5 hours of exposure to the sea damior four times (for example) in a total of
7.6 hours of exposure.

Solving by trial and error in a spreadsheet we find that ahd@ exposure with no more than four
capsizes gives a confidence of 0.95.

P M XP omoemn _  THTXH Q@M QT
= Qwn T8O L
A U QT V @T

Certification with ditching provisiong critical flotation compartment failed

As stated iIrCS 29.802(cho demonstration of capsize resistance is required for the case of the critical
float compartment having failed.
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This is because the allowed factor of ten increase in the probability of capsizing, as explained in (a)(3)
above,results in a probability 10100%.

[Amdt No: 29/5]
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(@)

(b)

ED Decision 2018/007/R

Introduction

The overall risk of capsizing within therBnute exposure period consists of two components:
the probability of capsizing in a given wave coiodif and the probability of experiencing that
wave condition in an emergency landing on water.

If it is assumed that an emergency landing on water occurs at random and is not linked with
weather conditions, the overall risk of a capsize can be establighedmbining two pieces of
information:

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

(2) The probability of a capsize in antinute exposure for each of theseeight/period
combinations. This probability of capsizing is different for each helicopter design and for
each wave height/period combination, and is to be established through scale model
testing using the method defined above.

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

The objective here is therefore to establish a justifiable method of estimating the overall
5-minute capsize probalily using model test results for a singh@ve condition. That is

a single combination ofdand T. Such a method can never be rigorously linked with the
safety objective, but it is proposed that it may be regarded as a conservative
approximation.

Test methodology
Theproposedtest methodology is as follows:

The rotorcraft designer selects a desired significant wave height ligniytbr the certification
of his helicopter. Model tests are performed in the sea conditigfinkl

Taimiy (Where Tamiy IS the zerecrossing period most likely to accompanygikt) with the
selected spectrum shape using the method specified above, and-thmte probability of
capsizing (Rpsiz9 established in this sea condition.

The way in whichP.apsizevVaries for other values ofsHind T is not known because it is not
proposed to perform model tests in all the other possible combinations. Furthermore, there is
no theoretical method to translate a probability of capsizing from one sea conditianother.

However, it is known that the probability of capsizing is related to the exposure to breaking
waves of sufficient height, and that this is in turn linked with wave steepness. Hence:
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(1) the probability of capsizing is likely to be higherii@ave heights just less than i but
with wave periods shorter than,dgmiy; and

(2) the probability of capsizing will be lower for the larger population of wave conditions with
wave heights less thansfmhiy and with wave periods longer thanhiy.

So, a reasonable and conservative assumption is that on average, the sasmg&lds good
for all wave conditions with heights less than or equal $@j.

A further conservative assumption is that-<s unity for all wave heightsgater than Himiy.

Using these assumptions, a comparison of the measuwgd.Fn Hsgimiy T-aimiyy 2gainst the target
probability of capsizing (Rsizetargey Can be performed.

In jurisdictions where flying is not permitted when the wénagght is above klimiy,the rotorcraft
will have passed the certification criteria provided that,FReeXK cafsizegarget).

In jurisdictions where flying over waves greater thap.dis permitted, the rotorcraft will have
passed the certificatio criteria provided that Rpsize X  absiZkargey ¢ Pe, Where R is the
probability of exceedance ofsfhiy. Clearly, in this case, it can be seen that it would not be
permissible for the rotorcraft designer to select agquikkywhich has a probabiy of exceedance
greater than Bapsizectargey

Hs (m) >=Hs m) < TOTALS
125 1 0.000000.00000 01,0000
7 125 01.0000
115 12 0.00000 000000 01,0000
n 1ni 01,0000 0.00000 000001 01,0000
105 1 0.00000 0.00002 0.00001 0.00001 000000 01,0000
0 105 0.000000 0.00003 0.00002 000001 01,0001
95 10 0.00000° 0.00003 0.00004 000003 0.00000 01,0001
9 95 0.00001 0.00013) 0.00007 0.00002 0.00000 01.0002
83 9 0.00000 0.00010 0.00024 0.00006 0.00001 0.0004
8 8.5 0000001 0.00003 0.00030 000028 000005 0.00001 0.0007
15 8 0.00002) 000015 000064 0.00019 0.00004 0.00000 0.0010
7 15 0.00000° 0.00009 000061 000081 (00016 (.00002 0.00000 o017
b3 T 0.00000 0.00003 000046 000164 000052 (00010, 0.00001 0.00000 0.00000° 000000 000000) 00025
6 6.5 0.00001 000021 000199 000187 000033 (00006 (0.00001 0.00001 0.00000 0.00000 (1.0045
55 b (.00000 000007 000145 000447 000116 000023 (.0OODG, [0.00003 0.00000 0.00000° 000000 000000) 00075
5 5.5 0.00000 0.00004 000083 000632 000373 000073 0.00019 000008 000004 000001 0.00001 (.00001 0.00000[ 0.0120
45 5 0.00001 0.00047 000624 00090 000214 000057 000025 0.00012 0.00005 0.00003 0.00002 0.00001 001%
) 45 0.00000° 0.00019 000430 001618 00005 (.00152 (.000B4 0.00031 0.00016) 000007 000007 (.00004 (.00001 0.00000] 0.030
35 | 0.00000 000005 000350 002208 001267 000379 (.00160 (.00081 000047 000022 000015 000008 (.00 (.00001 (.00000] O0.0457
3 35 0.00002 000221 002645 002324 000831 (00345 (.00203 0.00118 000075 000034 000017 000007 (.00002 (.00000 0.00000] 0.0683
25 3 (.00000 000145 0.02986 00379 001483 000705 (003% (00268 0.00171 0.00104 000036 000009 000002 (.00000 (C.00000 01,0998
2 25 000000 000412 00%19 008068 002272 001123 000754 000R26 000323 000175 000070 000015 (0.00004 0.00001 0.00000 01,139
15 ] 0.00000 000178 0.0u564 005963 002953 (.01B91 0.01196 O00BES 000491 000222 000082 000022 (\OOOOG (.00002 0.00000 0.1825
1 15 0.00000 000481 005424 D0GOTA 003455 002317 001709 001047 000471 000184 000058 000013 000006 (.0ODDY (0.00000 0.00000 0215
0.5 1 000007, 0.00741 003757 003952 002823 002053 001233 000540 0.00181 000055 0.00016 000003 000001 0.00000 0153
0 0.5 0.00002 000100 000445 000513 (00427 0.001%6 0.00050 0.00012 000003 000001 000000 10175

Tz g) >= 15 ] 25 3 35 ] 45 5 5§ 6 6. T 15 3 8.5 9 95 n 105 11 115 1.0000
Tz fg)< 225 3 35 [} 15 5 55 b b5 115 3 8.5 9y 95 0 105 11 M5 1

Figure 11 Example of allyear wave scatter table

[Amdt No: 29/5]
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CS 29.802 Emergency Flotation

ED Decision 2018/007/R

If operational rules allow, and only certification for emergency flotation equipment is requested by
the applicant, the rotorcraft must be designed as follows;

(&) The rotorcraft must be equipped with an approved emergency flotation system.

(b) For a otorcraft with a passenger seating capacity of 9 or less, the flotation units and their
attachments to the rotorcraft must comply wit@S 29.563For a rotorcraft with a passenger
seating capacity of 10 or mordhe rotorcraft must comply withCS 29.563

(c) The rotorcraft must be shown to resist capsize in the sea conditions selected by the applicant.
The probability of capsizing in entinute exposure to the sea conditis must be demonstrated
to be less than or equal to 1020 with a fully serviceable enggncy flotation system, with 9%
confidence. No demonstration of capsize resistance is required for the case of the critical float
compartment having failed.

Allowarces must be made for probable structural damage and leakage.

(d) It must be shown that the rotorcraft will not sink following the functional loss of any single
complete flotation unit.

[Amdt No: 29/5]

ED Decision 2018/007/R

This AMC replaces FAA AC 29 MG 10.
(@) Definitions

(1) Ditching: a controlled emergency landing on water, deliberately executed in accordance
with rotorcraft flight manual (RFM) procedures, with the intent of abandoning the
rotorcraft as soon as practicable.

bhe¢ovYy ' f0iK2dzaAK (GKS G SNMW asBieimtédOMtA tieddesigh & Y 2 &
standards related t0oC29.801, a rotorcraft equipped to the less demanding
requirements ofCS 29.802when performing an emergency landing water, would

nevertheless be commonly described as carrying out the process of ditching. The term
WRAGOKAYIQ A& GKSNBF2NB dzaASR Ay GKAA !al Ay

(2) Emergency flotation system (EFS): a system of floats and any associated partss(e.g. ga
cylinders, means of deployment, pipework and electrical connections) that is designed
and installed on a rotorcraft to provide buoyancy and flotation stability in a ditching.

(b) Explanation

(1) Approval of emergency flotation equipment is performedhoif requested by the
applicant. Operational rules may accept that a helicopter conducts flights over certain
sea areas provided it is fitted with approved emergency flotation equipment (i.e. an EFS),
rather than being certified with full ditching prowasis.

(2) Emergency flotation certification encompasses emergency flotation system loads (as
specified inCS 29.80Pand design, and rotorcraft flotation stability.

(3) Failure of the EFS to operate when reqdingill lead to the rotorcraft rapidly capsizing
and sinking. Operational experience has shown that localised damage or failure of a single
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component of an EFS can lead to the loss of the complete system. Therefore, the design
of the EFS needs careful catesiation.

(4) The sea conditions on which certification with emergency flotation is to be based are
selected by the applicant and should take into account the expected sea conditions in the
intended areas of operation. Capsize resistance is required &®tnthe same
requirements as for full ditching approval, but with the allowable capprobability
being set at 186. The default wave climate specified in this requirement is that of the
northern North Sea, as it represents a conservative condition.rigist be considered
inappropriate in so far as it represents a hostile sea area. The applicant may therefore
propose a different wave climate based on data from a-hostile sea area. The
associated certification will then be limited to the geographicebion(s) thus
represented. Alternatively, a nenostile default wave climate might be agreed, with no
associated need for geographical limits to the certification. The significant eigét,
and any geographical limitations (if applicable, seeAMC to 29.801(e) and 29.802c)
should be included in the RFM as performance information.

(5) During scale model testing, appropriate allowances should be made for probable
structural damage and leakage. Previous elagsts and other data from rotorcraft of
similar configurations that have already been substantiated based on equivalent test
conditions may be used to satisfy the emergency flotation requirements. In regard to
flotation stability, test conditions shoulde equivalent to those defined in theMC to
29.801(e) and 29.802(c)

(6) CS 29.80f=quires that in sea conditions for which certification with emergency flotation
is requested by the applicant, the probability of capsizing inmirlute exposure is
acceptably low in order to allow the occupants to leave the rotorcraft and enter the lif
rafts. This should be interpreted to mean that up to and including the wtase sea
conditions for which certification with emergency flotation is requested by the applicant,
the probability that the rotorcraft will capsize should be not higher thamtdrget stated
in CS 29.802(cAn acceptable means of demonstrating pdithing flotation stability is
through scale model testing using irregular waves. AN to 3.801(e) and 29.802(c)
contains a test specification that has been developed for this purpose.

4

(7) tNRPGARAY3A I WgSih Fi22ND 02y OSLIi o606l GSNI AY
fuselage sides and allowing the rotorcraft to float lower lie water can be a way of
increasing the stability of a ditched rotorcraft (although this would need to be verified for
the individual rotorcraft type for all weight and loading conditions), or it may be desirable
for other reasons. This is permissible po®d that the mean static level of water in the
cabin is limited to being lower than the upper surface of the seat cushion (for all rotorcraft
mass and centre of gravity cases, with all flotation units intact), and that the presence of
water will not unduy restrict the ability of occupants to evacuate the rotorcraft and enter
the life raft.

(8) The sea conditions approved for ditching should be stated in the performance
information section of the RFM.

(9) It should be shown by analysis or other mearattihe rotorcraft will not sink following
the functional loss of any single complete ditching flotation unit. Experience has shown
that in waterimpact events, the forces exerted on the emergency flotation unit that first
comes into contact with the watesurface, together with structural deformation and
other damage, can render the unit unusable. Maintenance errors may also lead to a
flotation unit failing to inflate. The ability of occupants to egress successfully is
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(c) Procedures

(1)

(2)

significantly increased if the rotoraft does not sink. However, this requirement is not
intended for any other purpose, such as aiding in the salvage of the rotorcraft. Therefore,
consideration of the remaining flotation units remaining inflated for an especially long
period, i.e. longer tha required in the upright floating case, is not required.

Flotation system design

(i)

(ii)

(iif)

(iv)

Structural integrity should be established in accordance it 29.563For a
rotorcraft with a seatig capacity of maximum 9 passenge&S 29.802(apnly
requires the floats and their attachments to the rotorcraft to be designed to
withstand the load conditions defined @S 29.5630ther parts of the rotorcraft
(e.g. fuselage underside structure, chin windows, doors) do not need to be shown
to be capable of withstanding these load conditions. All parts of rotorcraft with a
seating capacity of 10 passengers of more stidnd designed to withstand the
load conditions defined IS 29.563i.e. the same design standards for full
ditching approval).

Rotorcraft handling qualities should be verified to comply with gpplicable
certification specifications throughout the approved flight envelope with floats
installed. Where floats are normally deflated and deployed in flight, the handling
qualities should be verified for the approved operagtianvelopes with the floats

in:

(A) the deflated and stowed condition;

(B) the fully inflated condition; and

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

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

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

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

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

The floats should be fabricated from highly conspicuous material to assist in
locating the rotorcraft following a ditching (and possible capsize).

Flotation system inflation

Emergency flotation systems (EFSs) which are normally stowedefiagéed condition
and are inflated either in flight or after water contact should be evaluated as follows:

(i)

The emergency flotation system should include a means to verify system integrity
prior to each flight.
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(i)  If a manual means of inflation ovided, the float activation switch should be
located on one of the primary flight controls and should be safeguarded against
inadvertent actuation.

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

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

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

(vi) A means should be provided to minimise the possibility of @wiation of the
flotation units under any reasonabprobable actuation conditions.

(vii) The ability of the floats to inflate without puncturing when subjected to actual
water pressures should be substantiated. A demonstration of aséalle float
immersion in a calm body of water is one acceptable metobdubstantiation.
Precautions should also be taken to avoid floats being punctured due to the
proximity of sharp objects, during inflation in flight or with the helicopter in the
water, and during subsequent movement of the helicopter in waves. Exarmoples
objects that need to be considered are aerials, probes, overboard vents,
unprotected splitpin tails, guttering and any projections sharper than a three
dimensional right angled corner.

(viil) CS29.802(d)equires the rotorcraft to not sink following the functional loss of any
complete flotation unit. Complete flotation unit shall be taken to mean a discrete,
AYRSLISYRSy(Gte t20G§SR Ff2F0d ¢KS ljdzd £ ATE
structure of the flotation unit must be considered, not limited to any segregated
compartments.

The loss of function of a flotation unit is most likely to be due to damage that occurs
in a water impact. However, there may be other reasons, suchnaetected
damage during maintenance, or incorrect maintenance. All reasonably probable
causes for the loss of functionality of a flotation uaitd the resultant effect(s) on

the remainder of the inflation system, should therefore be taken into account.

In the case of inflatable flotation units, irrespective of whether the intended
operation is to deploy the system before or after water entry, the following shall
be taken into account when assessing the ability of the rotorcraft to remain afloat;

T Following the functional loss of a deployed flotation unit, the capability to
maintain pressure in the remaining inflation units should be justified on the
basis of the design of the inflation system, for example:

T individual inflation gas sources per flotationit;
T installation of noareturn valves at appropriate locations.
T Following the functional loss of a naleployed flotation unit, the capability

of the remaining flotation units to deploy should be justified on the basis of
the design of the inflation sgem, for example:
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(3)

(4)

(5)

(6)

T functionality of inflation gas sources integrated with the functionally
lost flotation unit in question should also either be assumed to be lost,
or justification for otherwise provided;

T the degree of inflation of remaining undamagéatétion units, which
share parts of the inflation system with the damaged unit, bearing in
mind the damaged unit will be venting, should be determined.

Injury prevention during and following water entry.

An assessment of the cabin and cockpit latgoshould be undertaken to minimise the
potential for injury to occupants in a ditching. This may be performed as part of the
compliance withCS 29.785Attention should be given to the avoidance of injuries tlue
leg/arm flailing, as these can be a significant impediment to occupant egress and
subsequent survivability. Practical steps that could be taken include:

() locating potentially hazardous items away from the occupants;
(i) installing energyabsorbing padding onto interior components;
(i)  using frangible materials; and

(iv) designs that exclude haat sharp edges.

Water entry procedures.

Tests or simulations (or a combination of both) should be conducted to establish
procedures and teahiques to be used for water entry. These tests/simulations should
include determination of the optimum pitch attitude and forward velocity for ditching in

a calm sea, as well as entry procedures for the most severe sea condition to be certified.
Procedure¥F 2 NJ I £ £ FIl Af dzZNB O2yRAGAZ2Ya GKIG YI @&
engine inoperative, all engines inoperative, tail rotor/drive failure) should be established.

Flotation stability tests.

An acceptable means of flotation stabilitysting is contained iAMC to 29.801(e) and
29.802(c) Note that model tests in a wave basin on a number of different rotorcraft types
have indicated that an improvement in seakeeping performance can consistently be
achieved by fitting float scoops.

Occupant egress and survival.

The ability of the oagpants to deploy life rafts, egress the rotorcraft, and board the life
rafts should be evaluated. For configurations which are considered to have critical
occupant egress capabilities due to the life raft locations or the emergency exit locations
and proximity of the float (or a combination of both), an actual demonstration of egress
may be required. When a demonstration is required, it may be conducted onscaid
rotorcraft actually immersed in a calm body of water or using any other rig or ground tes
facility shown to be representative. The demonstration should show that floats do not
impede a satisfactory evacuation. Service experience has shown that it is possible for
occupants to have escaped from the cabin but to have not been able to boaedraftif

and to have had difficulty in finding handholds to stay afloat and together. Handholds or
lifelines should be provided on appropriate parts of the rotorcraft. The normal attitude
of the rotorcraft and the possibility of a capsize should be consaiareen positioning

the handholds or lifelines.

[Amdt No: 29/5]
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CS 29.803 Emergency evacuation

(@)

(b)

(€)

(d)

(e)

ED Decision 2018/007/R

Each crew and passenger area must have means for rapid evacuation in a crash landing, with
the landing gear:

(1) extended; and
(2) retracted,;
considering the possibility of fire.

Passenger entrance, crew, and service doors may be considered as emergency exits if they meet
the requirements of this paragraph and 66 29.80%0 29.815

If certification with ditching provisions is requested by the applicant:

(1) ditching emergency exits must be provided such that following a ditching, in all sea
conditions for which ditching capability is recaied by the applicant, passengers are able
to evacuate the rotorcraft and step directly into any of the required life rafts;

(2) any exit provided for compliance with (1), irrespective of whether it is also required by
any of the requirements ofS 29.807/must meet all the requirements @S 29.809(¢c)

CS 29.811(ajc), (d), (e) an€S 29.812(band

(3) flotation devices, whether stowed or deployed, may not interfere with or obstruct the
ditching emergency exits.

Except as provided in stgaragraph (e), the following categories of rotorcraft must be tested
in accordance wh the requirements oAppendix Yo demonstrate that the maximum seating
capacity, including the cresmembers required by the operating rules, can be evacuated from
the rotorcraft to the ground within 90 seconds:

(1) Rotorcraft with a seating capacity of more than 44 passengers.

(2) Rotorcraft with all of the following:
()  Ten or more passengers per passenger exit as determined @®HI&9.807(b)
(i)  No main aisle, adescribed irCS 29.8150r each row of passenger seats.

(i)  Access to each passenger exit for each passenger by virtue of design features of
seats, such as folding or breaker seat backs or folding seats.

A combination of analysis and tests may be used to show that the rotorcraft is capable of being
evacuated within 90 seconds under thenditions specified iI€S 29.803(d}) the Agency finds

that the combination of analysis and tests will provide datghwespect to the emergency
evacuation capability of the rotorcraft, equivalent to that which would be obtained by actual
demonstration.

[Amdt No: 29/5]
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AppendixD ¢ Criteria for demonstration of emergency evacuatio

procedures under CS 29.803

ED Decision 2003/16/RM

(@) The demonstration must be conducted either during the dark of the night or during daylight
with the dark of night simulated. If the demonstration is conducted indoors during daylight
hours, it must be conducted inside a darkened ¢rnhaving doors and windows covered. In
addition, the doors and windows of the rotorcraft must be covered if the hangar illumination
exceeds that of a moonless night. lllumination on the floor or ground may be used, but it must
be keptlow and shieldedbgh Yy a i aKAYAy3d Ayidi2 GKS NRG2NONF FiC

(b) The rotorcraft must be in a normal attitude with landing gear extended.

(c) Safety equipment such as mats or inverted liferafts may be placed on the floor or ground to
protect participants. No othelS lj dzA LIYSy & G KIF G A& y2d4 LI NI 27
evacuation equipment may be used to aid the participants in reaching the ground.

(d 9EOSLII a4 LINPGARSR Ay LI NFANILK 60z 2yfé (K
provide illumination.

(e) All emergency equipment required for the planned operation of the rotorcraft must be
installed.

(H Each external door and exit and each internal door or curtain must be in theofake
configuration.

() Each crewmember must be seated in thermally assigned seat for takd#f and must remain
in that seat until receiving the signal for commencement of the demonstration. For compliance
with this paragraph, each crewmember must be:

(1) A member of a regularly scheduled line crew; or
(2) A persorhaving knowledge of the operation of exits and emergency equipment.
(h) A representative passenger load of persons in normal health must be used as follows:
(1) Atleast 25% must be over 50 years of age, with at least 40% of these being females.

(2) The emaining 75% or less, must be 50 years of age or younger, with at least 30% of these
being females.

(3) Three lifesize dolls, not included as part of the total passenger load, must be carried by
passengers to simulate live infarsyears old or youngegexcept for a total passenger
load of fewer than 44 but more than 19, one doll must be carried. A doll is not required
for a 19 or fewer passenger load.

(4) Crewmembers, mechanics, and training personnel who maintain or operate the
rotorcraft in the normalkourse of their duties may not be used as passengers.

() No passenger may be assigned a specific seat except as the Agency may require. Except as
required by paragraph (g), no employee of the applicant may be seated next to an emergency
exit, except as &wed by the Agency.

()  Seat belts and shoulder harnesses (as required) must be fastened.

(k) Before the start of the demonstration, approximately ehalf of the total average amount of
carry-on baggage, blankets, pillows and other similar articles rbestistributed at several
locations in the aisles and emergency exit access ways to create minor obstructions.
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(D No prior indication may be given to any crewmember or passenger of the particular exits to be
used in the demonstration.

(m) There mustnot be any practising, rehearsing or description of the demonstration for the
participants nor may any participant have taken part in this type of demonstration within the
preceding 6 months.

(n) A pretake-off passenger briefing may be given. The passeng®y also be advised to follow
directions of crewmembers, but not be instructed on the procedures to be followed in the
demonstration.

(o) If safety equipment, as allowed by paragraph (c), is provided, either all passenger and cockpit
windows must be bleked out or all emergency exits must have safety equipment to prevent
disclosure of the available emergency exits.

(p) Not more than 50% of the emergency exits in the sides of the fuselage of a rotorcraft that meet
all of the requirements applicable to threquired emergency exits for that rotorcraft may be
used for demonstration. Exits that are not to be used for the demonstration must have the exit
handle deactivated or must be indicated by red lights, red tape, or other acceptable means
placed outside tk exits to indicate fire or other reasons why they are unusable. The exits to be
used must be representative of all the emergency exits on the rotorcraft and must be
designated subject to approval by the Agency. If installed, at least one floor levélgpt ;

CS 29.807(a)(Limust be used as required KBS 29.807(c)

(@ 'ft S@IFO0dzSSa vYdzaid €SIF@S GKS NROI2NONX TG o0& |
equipment.

(n  Approved procedures must be fully utilised during the demonstration.

(s) The evacuation time period is completed when the last occupant has evacuated the rotorcraft
and is on the ground.

EDDecisior2018/007/R
This AMC supplements FAA AC 29.803 and AC 29.803A.
(@) Explanation
'd ' YSYRYSyild px GKS dzal3S 2F (GKS GSN¥Y WRAGOKA

CS 29.803(ayas created with the intention that the rotorcraft designiidllow all passengers

to egress the rotorcraft and enter a life raft without undue effort or skill, and with a very low
risk of falling and entering the water surrounding of the ditched rotorcraft. Boarding a life raft
from the water is difficult, evemiideal conditions, and survival time is significantly increased
once aboard a life raft, particularly if the survivor has remained at least parthC&9.803(c)
requires that ditching emergency exits be provided to facilitate boarding into each of the
required life rafts.

(b) Procedures

(1) The general arrangement of most rotorcraft and the location of the deployed life rafts
may be such that the normal entry/egress doors will best facilitate entry to a life raft. It
should also be substantiated that the life rafts can be restrained in aiqos$hat allows
passengers to step directly from the cabin into the life rafts. This is expected to require
provisions to enable a cabin occupant to pull the deployed life raft to the exit, using the
retaining line, and maintain it in that position whid¢hers board.
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(2) Itis not considered disadvantageous if opening the normal entry/egress doors will result
in water entering the cabin provided that the depth of water would not be such as to
hinder evacuation. However, it should be substantiated thatewaressure on the door
will not excessively increase operating loads.

(3) If exits such as normal entry/egress doors, which are not already being used to meet the
requirements for emergency exits or underwater emergency exits (or both), are used for
compliance with CS 29.803(c)(1they should be designed to meet certain of the
standards applied to emergency exits. Their means of opening should be simple and
obvious and not require exceptional effort (S€& 29.809(})their means of access and
opening should be conspicuously marked, including in the dark@§e29.811()their
location should be indicated by signs (see @811 (c) and (d)), and their operating
handles should be clearly marked (see CS 29.811(e)).

[Amdt No: 29/5]

CS 29.805 Flight crew emergency exits

ED Decision 2018/007/R

(@) For rotorcraft with passenger emergency exits that are not convenient to thd firgw, there
must be flight crew emergency exits, on both sides of the rotorcraft or as a top hatch, in the
flight crew area.

(b) Each flight crew emergency exit must be of sufficient size and must be located so as to allow
rapid evacuation of the flightrew. This must be shown by test.

(c) Underwater emergency exits for flight crelvcertification with ditching provisions is recgted
by the applicant,none of the flight crew emergency exits required by (a) and (b) may be
obstructed by water or flotdbn devices after ditchingand each exit must be shown by test,
demonstration, or analysis to provide for rapid escape when the rotorcraft is in the upright
FE2FGAy3a LREAAGAZ2Y 2NJ OF LIAAT SR® 91 OK 2LIONI (iAz2y
decal, etc.) must be shown to be accessible for the range of flight crew heights as required by
CS 29.777(lgnd for both the case of an wheformed seat and a seat with any deformation
resulting from the test conditions required IS 29.562

[Amdt No: 29/5]

ED Decision 2018/G0R
This AMC supplements FAA AC 29.805 and replaces AC 29.805A.
(@) Explanation

To facilitate a rapid escape, flight crew underwater emergency exits should be designed for use
with the rotorcraft in both the upright position and in any foreseeable fiogtattitude. The

flight crew underwater emergency exits should not be obstructed during their operation by
water or floats to the extent that rapid escape would not be possible or that damage to the
flotation system may occur. This should be substantidtedany rotorcraft floating attitude,
upright or capsized, and with the emergency flotation system intact and with any single
compartment failed. With the rotorcraft capsized and floating, the flight crew emergency exits
should be usable with the cabiro@ided.
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(b) Procedures

(1) It should be shown by test, demonstration or analysis that there is no interference with
the flight crew underwater emergency exits from water or from any stowed or deployed
emergency flotation devices, with the rotorcraftamy foreseeable floating attitude.

(2) Flight crew should be able to reach the operating device for their underwater emergency
exit, whilst seated, with restraints fastened, with seat energy absorption features at any
design position, and with the rotoraft in any attitude.

(3) Likely damage sustained during a ditching should be considered.

(4) Itis acceptable for the underwater emergency exit threshold to be below the waterline
when the rotorcraft is floating upright, but in such a case, it shbeldubstantiated that
there is no obstruction to the use of the exit and that no excessive force (see FAA AC
29.809) is required to operate the exit.

(5) Itis permissible for flight crew to be unable to directly enter life rafts from the flight crew
underwater emergency exits and to have to take a more indiregte, e.g. by climbing
over a forward flotation unit. In such a case, the feasibility of the exit procedure should
be assessed. Handholds may need to be provided on the rotorcraft.

(6) Tomake it easier to recognise underwater, the operating device for the underwater
emergency exit should have black and yellow markings with at least two bands of each
O2t2dzNJ 2F | LILINREAYI GSte& Sljdzrtf 6ARGKAD ! y& 2
hSNBEQ RSOFfoav F2N) 2Lyl of S amidyeRodvetdpsd a K2 dzf |
markings.

[Amdt No: 29/5]

CS 29.807 Passenger emergency exits

ED Decision 2018/007/R
(@) Type For the purpose of this €9, the types of passenger emergency exit artoigws:

(1) Typel. This type must have a rectangular opening of nottleas 0.61 m wide by 1.2
(24inches wide by 48 inches) high, with corner radii not greater thantbind the width
of the exit, in the passenger area in the side of the fusetddmor level and as far away
aspracticable from areas that might become potential fire hazards in a crash.

(2) Type Il This type is the same as Type |, except thatdpening must be at least 0.51
wide by 1.12 m (20 inches wide by 44 inches) high.

(3) Type Il This type is the same as Type |, except that:
()  The opening must be at leaBt51 m wide by 0.91 m (20 inches wide by 36 inches)
high; and
(i)  The exits need not be at flodevel.
(4) Type IVThis type must have a rectangular openingafless than 0.48 wide by 0.66nm
(19 inches wide by 26 inches) high, with corner radii not greater tharttaretthe width

of the exit, in the side of the fuselage with a step inside the rotorcraft of not more
than 0.74 m (29 inches).

Openings withdimensions larger than those specified in this paragraph may be used,
regardless of shape, if the base of the opening has a flat surface of not less than the
specified width.

Powered by EASA eRules Pagel32of 329 Dec 202:


http://easa.europa.eu/

’ Easy Access Rules for Large Rotorcri  Subpart Dr  Design and Constructi
o~ E A SA (CS29) (Amendment 7) PERSONNEL AND CA

ACCOMMODATIO

(b)

(€)

(d)

(e)

(f)

Passenger emergency exits: salfefuselage Emergency exits must be accessilio the
passengers and, except as provided in-pabagraph (d), must be provided in accordance with
the following table:

——
1

Lor
1

1

1 Lor

N P PN

Passenger emergency exits; other than sidéusélage In addition to the requirements of
subparagraph (b):

~

1) There must be enough openings in the top, bottom, or ends of the fuselage to allow
evacuation with the rotorcraft on its side; or

~

2) The probability of the rotorcraft coming to rest on its sitkea crash landing must be
extremely remote.

Underwateremergency exits for passengdfgertification with ditching provisions is requested
by the applicant underwater emergency exits must be provided in accordance with the
following requirements and must be proven by test, demonstration, or analygisovide for
rapid escape with the rotorcraft in the upright floating position or capsized.

~

1) One underwater emergeng exit in each side of the rotorcraft, meeting at leaseth
dimensions of a Type IV efdr each unit (or part of a unit) of four passenger seats.
However, the passenger sett-exit ratio may be increased for exits large enough to
permit the simultaneouggress of two passengers side by side.

~

2) Flotation devices, whether stowed or deployed, may not interfere with or obstruct the
underwater emergencexits.

Ramp exitsOne Type | exit only, or one Type Il exit only, that is required in the side of t
fuselage under suparagraph (b), may be installed instead in the ramp of floor ramp rotorcraft
if:

(1) Itsinstallation in the side of the fuselage is impractical; and

(2) Its installation in the ramp meeSS 29.813

Tests The proper functioning of each emergency exit must be shown by test.

[Amdt No: 29/5]
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ED Decision 2018/007/R

This AMC replaces FAA AC 29.807 and AC 29.807A.

(@)

Explanation

CS29 Amendment 5 reevaluates the need for and the concept behind emergency exits for
rotorcraft approved with ditching provisions. Prior to-2&Amendment 5, rotorcraft that had
apasseA SNJ aSI GAy3 O2yFAIdzNI GA2y s SEOf dzRAY I LIATL 2 ¢(
have one emergency exit above the waterline in each side of the rotorcraft, having at least the
dimensions of a Type IV exit. For rotorcraft that had a passengamgeeonfiguration,
SEOtdzZRAY3I LMAE204aQ aSlrdax 2F wmn aSkaa 2N Y2NB,
above the waterline in one side of the rotorcraft and to have at least the dimensions of a Type

Il exit, for each unit (or part of a unit) 05 Ppassenger seats, but no less than two such exits in

the passenger cabin, with one on each side of the rotorcraft. These exits were referred to as
WRAGOKAY3 SYSNESyOe SEAGaQ®

Operational experience has shown that in a ditching in which the rotorcraft remains upright,

use of the passenger doors can be very beneficial in ensuring a rapid and orderly evacuation

onto the life raft(s). However, when a rotorcraft capsizes, doors beywnusable and the

number and availability of emergency exits that can be readily used underwater will be crucial

to ensuring that passengers are able to escape in a timely manner. Experience has shown that

the number of emergency exits required in thespaby design requirements has been
inadequate in a capsized situation, and a common design solution has been to use the passenger
cabin windows as additional emergency egress means by including a jettison feature. The
jettison feature has commonly been prided by modifying the elastomeric window seal such

that its retention strength is either reduced, or can be reduced by providing a removable part

2F AG&a ONRaa aSOlAzys AdSd GKS a2 Ol fftSR WLz
been employed. The provision of openable windows has been required by some air operations
regulations.

In recognition of this identified need for an increased number of exits for underwater escape,
Amendment 5 created a new set of exit terminology &%%129.807(d)(1yas revised to require

2yS LI AN 2F WdzyRSNBIF GSNI SYSNESyOe SEAG&AQT AdS
for each unit, or part of a unit, of four passenger seats.

This new terminology was seen bstter describing the real intent of this higher number of
required emergency exits for rotorcraft approved with ditching provisions.

Furthermore CS 29.813(d)(I¥quires passenger seats to be located relativéhese exits in a

way that best facilitates escape. The objective is for no passenger to be in a worse position than

the second person to egress through an exit. The size of each underwater emergency exit should

at least have the dimensions of a Type=kit (0.48 m x 0.66 m or 19 in. X 26 in.).

¢KS GSNXY WRAGOKAY3I SYSNHSyOe SEAGQ Aa NBOGFAY
C329.803(c) These exits are required to enable passengers to step direttiythe life rafts

when the rotorcraft remains upright. This is the normally expected case in a ditching and thus

it is considered that this term is appropriate to describe these exits.

Itis intended that training and briefing materials for passengemnsezhon helicopters that meet
these new requirements will be designed to reflect the two types of emergency exits (ditching
and underwater emergency exits) and the two associated scenarios that are assumed for their
intended use (directly boarding a lifaft from an upright helicopter following ditching, and
immediate underwater escape should the helicopter capsize, respectively).
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(b) Procedures

(1) The number and the size of underwater emergency exits should be as specified in
paragraph (a) above.

(2) Care should be taken regarding oversized exits to avoid them becoming blocked if more
than one passenger attempts to use the same exit simultaneously.

(3) A higher seato-exit ratio may be accepted if the exits are large enough to allow the
simultaneous escape of more than one passenger. For example, a pair of exits may be
approved for eight passengers if the size of each exit provides an unobstructed area that
encompasses two ellipses of 0.48 m x 0.66 m (19 in. X 26 in.) side by side.

(4) Test, denonstration, compliance inspection, or analysis is required to substantiate that
an exit is free from interference from stowed or deployed emergency flotation devices.
In the event that an analysis or inspection is insufficient or that a given design is
guestionable, a test or demonstration may be required. Such a test or demonstration
would consist of an accurate, fidize replica (or true representation) of the rotorcraft
and its flotation devices, both while stowed and after their deployment.

(5) The abin layout should be designed so that the seats are located relative to the
underwater emergency exits in compliance witls 29.813(d)(1)

[Amdt No: 29/5]

CS 29.809 Emergency exit arrangement

ED Decision 2018/0(R

(@) Each emergency exit must consist of a dopenable windowor hatch in the external walls of
the fuselage and must provide an unobstructed opening to the outside.

(b) Each emergency exit must be openable from the inside and froroukside.

(c) The means of opening each emergency exit must be simple and obvious and may not require
exceptional effort.

(d) There must be means for locking each emergency exit and for preventing opening in flight
inadvertently or as a result of mechanicailure.

(e) There must be means to minimise the probability of the jamming of any emergency exit in
minor crash landing as a result of fuselage deformation under the ultimate inertial forces in
CS29.783(d)

(H  Except a provided in sulparagraph (h)each lanebased rotorcraft emergency exit must have
an approved slideas stated in suiparagraph (g)or its equivalent, to assist occupants in
descending to the ground from each floor level exit and an approwpe, or its equivalent, for
all other exits, if the exit threshold is more than 1.8 m (6 ft) above the ground:

(1) With the rotorcraft on the ground and with the landing gear extended;
(2) With one or more legs or part of the landing geaflapsed, broken, or not extended; and
(3) With the rotorcraft resting on its side, if required B 29.803(d)
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(g) The slide for each passenger emergency exit must be aggfforting slide or equivalent, dn
must be designed to meet the following requirements:

(1) It must be automatically deployed, and deployment must begin during the interval
between the time the exit opening means is actuated from inside the rotorcraft and the
time the exit is fully openedHowever, each passenger emergency exit which is also a
passenger entrance door or a service door must be provided with means to prevent
deployment of the slide when the exit is opened from either the inside or the outside
under nonremergency conditionof normal use.

(2) It must be automatically erected within 10 seconds after deployment is begun.

(3) It must be of such length after full deployment that the lower end is-seaffporting on
the ground and provides safe evacuation of occupants to the graftedcollapse of one
or more legs or part of the landing gear.

(4) It must have the capability, in 12.9 m/s (RBot) winds directed from the most critical
angle, to deploy and, with the assistance of only one person, to remain usable after full
deployment to evacuate occupants safely to the ground.

(5) Each slide installation must be qualified by five consecutive deployment and inflation
tests conducted (per exit) without failure, and at least three tests of each suckefive
series must be conductedsing a single representative sample of the device. The sample
RSOAOSa Ydzad o06S RSLIE28SR FyR AyFTtlFIGSR o8
subjected to the inertia forcespecified inCS 29.561(b)f anypart of the system fails or
does not function properly during the required tests, the cause of the failure or
malfunction must be corrected by positive means and after that, the full series of five
consecutive deployment and inflation tests must be conddawithout failure.

(h) For rotorcraft having 30 or fewer passenger seats and haamgxit thresholdof more than
1.8m (6 ft) above the ground, a rope or other assist means may be used ingjl#oe slide
specified in sufparagraph (f), provided an aguation demonstration is czomplished as
prescribed iNCS29.803(d) or (e)

() Ifarope, with its attachment, is used for compliance with-pabagraph (f), (g) or (h), it must
(1) Withstand a 182 kg (46Pound) static load; and

(2) Attach to the fuselage structure at or above the top of the emergency exit opening, or at
FYy23KSNJ I LIINE@PSR 20l G4A2y AF GKS &dd26SR NRI

() If certification with ditching provisions is regsted by the applicant, each underwater
emergency exit must meet the following:

(1) means of operation, markings, lighting and accessibility, must be designed for use in a
flooded and capsized cabin;

(2) itmust be possible for each passenger to egrasgttorcraft via the nearest underwater
emergency exit, when capsized, with any door in the open and secured position; and

(3) a suitable handhold, or handholds, adjacently located inside the cabin to assist
passengers in locating and operating the exd&well as in egressing from the exit, must
be provided.

[Amdt No: 29/5]
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ED Decision 2018/007/R

This AMC supplements FAA AC 29.809 and AC 29.809A.

(@)

(b)

Explanation

CS 29.8080overs all types of emergency exit. These may be a door, openable window or hatch.
These terms are used to cover the three generic types expected. The term door implies a floor
level, or close to floor lel, opening. Openable window is selplanatory, and hatch is used

for any other configuration, irrespective of its location or orientation, e.g. located in the cabin
ceiling, side wall or floor.

CS29 Amendment 5 added a new requirement (jJ36 29.808elated to the design, installation
and operation of underwater emergency exits. Underwater emergency exits should be
optimised for use with the rotorcraft capsized and flooded.

SoO f f SR dAl Qdz& K yAVE 2580788 some advantages in that they are not
susceptible to jamming and may open by themselves in a water impact due to flexing of the
fuselage upon water entry and/or external water pressure.

Openalle windows might require an appreciable pushing force from the occupant. When
floating free inside a flooded cabin, and perhaps even if still seated, generation of this force may
be difficult. An appropriately positioned handhold or handholds adjacenth&underwater
emergency exit(s) should be provided to facilitate an occupant in generating the opening force.
Additionally, in the design of the handhold, consideration should be given to it assisting in
locating the underwater emergency exit and in ena@plbuoyancy forces to be overcome during
egress.

Consideration should be given to reducing the potential confusion caused by the lack of
standardisation of the location of the operating devices (pull tab, handle) for underwater
emergency exits. For instee, the device could be located next to the handhold. The occupant
then has only to find the handhold to locate the operating device. Each adjacent occupant
should be able to reach the handhold and operating device whilst seated, with restraints
fastened,with seat energy absorption features in any design position, and with the rotorcraft
in any attitude. If a single underwater emergency exit is designed for the simultaneous egress
of two occupants side by side, a handhold and an operating device shouwlithie reach of

each occupant seated adjacent to the exit.

The risk of a capsize during evacuation onto the life rafts can be mitigated to some extent by
instructing passengers to open all the underwater emergency exits as a matter of course soon
after the helicopter has alighted on the water, thus avoiding the delay due to opening the exits
in the event that the exits are needed. This may be of particular benefit where the helicopter
has a ditching emergency exit which overlaps one or more underwatergamey exits when

open (e.g. a sliding door). Such advice should be considered for inclusion in the documentation
provided to the helicopter operator.

Procedures

(1) Underwater emergency exits should be shown to be operable with the rotorcraft in any
foreseeable floating attitude, including with the rotorcraft capsized.

A particular issue exists in regard to doors (e.g. a sliding door) which overlap underwater
emergency exits when open, and which are designated as the ditching emergency exits
as reqiired byCS 29.803(c)n the case of a rotorcraft with such an arrangement, it should

be substantiated that passengers could still have a viable egress route should the
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helicopter capsize after the door has beepened but before all occupants have
egressed.

Where the open door does not offer an opening of sufficient size and location to provide
immediate and usable underwater egress possibility for all occupants, wherever they are
located, the intent could be chieved by opening two pusbtut windows, one in the
fuselage and one in the open door. Such a solution will depend on the rotorcraft design
ensuring that the windows will be sufficiently aligned when the door is fully opened and
secured (the resultant unatiructed opening should permit at least an ellipse of 0.48 m

x 0.66 m (19 in. x 26 in.) to pass through it). Availability of such an opening is more likely
if the windows are opened by cabin occupants as a matter of course following a ditching,
as explaind in (a) above.

(2) Underwater emergency exits should be designed so that they are optimised for use with
the rotorcraft capsized. For example, the handhold(s) should be located close to the
bottom of the window (top if inverted) to assist an occupanvugrcoming the buoyancy
loads of an immersion suit, and it should be ensured that markings and lighting will help
identify the exit(s)and readily assist in an escape.

(3) The means to open an underwater emergency exit should be simple and obvious and
should not require any exceptional effort. Designs with any of the following
characteristics (nofexhaustive list) are considered to be noompliant:

()  more than one hand is needed to operate the exit itself (use of the handhold may
occupy the other had);

(i) any part of the opening means, e.g. an operating handle or control, is located
NBYz2:adSte FTNBY (GKS SEAG &adOK GKFG Al 62dz
when looking directly at the exit, or that the person should move away from the
immedate vicinity of the exit in order to reach it; and

(i)  the exit does not meet the opening effort limitations set by FAA AC 29.809.

(4) It should be possible to readily grasp and operate any operating handle or control using
either a bare or a gloved hand.

(5) Handholds, as required by CS 29.809(j)(3), should be mounted close to the bottom of
each underwater emergency exit such that tHaif easily to hand foa normally seated
occupant. In the case of exits between fdoeface seating, the provision of two
handholds is required. Handholds should be designed such that the risk is low of
Sal0l LSSaQ Of20KAY3a 2N BB SY O& SljdaA LIYSy a @
(6) The operating handle or tab for underwater emergency exits should be located next to
the handhold.

[Amdt No: 29/5]
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CS 29.811 Emergency exit marking

ED Decision 2018/007/R

(@) Eachemergency exit, its means of access, and its means afingemust be conspicuously
marked for the guidance of occupants using the exits in daylight or in the dark.

(b) The identity and location of each passenger emergency exit must be recognisable from a
distance equal to the width of the cabin.

(c) Thelocation of each passenger emergency exit must be indicated by a sign visible to occupants
approaching along the main passenger aisle. There must be a locating sign:

(1) Nextto or above the aisle near each floor emergency exit, except that one sign may se
two exits if both exits can be seen readily from that sign; and

(2) On each bulkhead or divider that prevents fore and aft vision along the passenger cabin,
to indicate emergency exits beyond and obscured by it, except that if this is not possible
the sign may be placed at another appropriate location.

(d) Each passenger emergency exit marking and each locating sign must have white letbens 25
(1 inch) high on a red background 51 mm (2 inches) high, be self or electrically illuminated, and
have aminimum luminescence (brightness) of at least 0.51 candelgAB0 microlamberts).
The colours may be reversed if this will increase the emergency illumination of the passenger
compartment.

(e) The location of each passenger emergency exit operating handliatrdctions for opening
must be shown:

(1) Foreach emergency exit, by a marking on or near the exit thaadable from a distance
of 0.76mm (30 inches); and

(2) For each Type | or Type Il emergency exit with a locking mechanism released by rotary
motion of the handle, by:

(i)  Ared arrow, with a shaft at least 19 mm (% inch) wide and a head twice the width
of the shaft, extending along at least 70° of arc at a radius approximately equal to
three-fourths of the handle length; and

(i) Theword¥2 LISY Q A y25 NdB @inch)$ighl Saétl horizontally near the
head of the arrow.

(H Each emergency exit, and its means of opening, must be marked on the outside of the
rotorcraft. In addition, the following apply:

(1) There must be a 51 mm-{@ch) coloured band outlining each passenger emergency exit,
except small rotorcraft with amaximum weight of %70 kg (1500 pounds) or less may
have a 51 mm (ihch) coloured band outlining each exit release lever or device of
passenger emergency exits ish are normally used doors.

(2) Each outside marking, including the band, must have colour contrast to be readily
distinguishable from the surrounding fuselage surface. The contrast must be such that, if
the reflectance of the darker colour is 15% or Jabg reflectance of the lighter colour
Ydzald o6S 4 tSFHad np:o wwSTE SOUFyOSQ Aa GKS
the luminous flux it receives. When the reflectance of the darker colour is greater than
15%, at least a 30% difference tveten its reflectance and the reflectance of the lighter
colour must be provided.
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(g) Exits marked as such, though in excess of the required number of exits, must meet the
requirements for emergency exits of Ehe particular type. Emergency exits need omgrked
gAGK GKS ¢g2NR WIOEAGQO®

(h) If certification with ditching provisions is requested by the applicant, in addition to the markings
required by (a) above:

(1) each underwater emergency exit required 6% 2805(c)or CS 29.807(d)ts means of
access and its means of opening, must be provided with highly conspicuous illuminated
markings that illuminate automatically and are designed to remain visible with the
rotorcraft capsized and the cabin or cockpit, as appropriate, flooded; and
(2) SFOK 2LISNYaGA2ylf RSOAOS oLlzZ f GFod6auvz 2 LISN
emergency exits must be marked with black and yellow stripes.
[Amdt No: 29/5]

ED Decision 2018/007/R
This AMC supplements FAA AC 29.811 and AC 29.811A.
(@) Explanation

This AMC provides additional means of compliance and guidance material relating to
underwater emergency exit markings.

CS29 Amendment 5 extended the requirements for exit markings to remain visible in a
submerged cabin. CS 29.811(h) requires all undexwamergency exits (i.e. for both
passengers and flight crew) and the exits and doors for use when boarding life rafts (as required
by CS 29.803(k)to be provided with additional conspicuous illuminated markitigst will
continue to function underwater.

Disorientation of occupants may result in the normal emergency exit markings in the cockpit
and passenger cabin being ineffective following the rotorcraft capsizing and the cabin flooding.
Additional and more highly conspicuous illuminated markings shbelgrovided along the
periphery of each underwater emergency exit, giving a clear indication of the aperture.

(b) Procedures

(1) The additional markings of underwater emergency exits should be in the form of
illuminated strips that give a clear indicati in all environments (e.g. at night,
underwater) of the location of an underwater emergency exit. The markings should be
sufficient to highlight the full periphery.

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

(3) The location of the operating device for an underwater emergency exit (e.g. a handle, or
Lidzt £ GFo Ay OK&i®F a8y RIFs ol auddidihicated The RA 4 G A
illumination should provide sufficient lighting to illuminate the handle or tab itself in
order to assist in its identification. In the case of openable windows, the optimum place(s)
for pushing out (e.g. in a corner) should be illnated.
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(4) To make it easier to recognise underwater, the operating device for the underwater
emergency exit should have black and yellow markings with at least two bands of each
colour of approximately equal widths. Any other operating features, e.diligiged
WiJldza K KSNBQ RSOIFtoao FT2N 2Lyl edndyelovk y R2 g a =
striped markings.

[Amdt No: 29/5]

CS 29.812 Emergency lighting

ED Decision 2018/007/R
ForCategory A rotorcraft, the following apply:

(&) A source of light withts power supply independent of the main lighting system must be
installed to:

(1) llluminate each passenger emergency exit marking and locating sign; and

(2) Provide enough general lighting in the passenger cabin so that the average illumination,
when meaured at 1.02 m (4ihch) intervals at seat armrest height on the centre line of
the main passenger aislis, at least 0.5 lux (0.05 foaindle).

(b) Exterior emergency lighting must be provided at each emergency axitequired by
C9.807(a)xnd at each ditching emergency exit requireddfy 29.803(c)(1J he illumination
may not be less than 0.5 lux (0.05 fezatndle) (measured normal to the dit@n of incident
light) for a minimum widthequal to the width of the emergency exn the ground surface
where an evacuee is likely to make first contaatside the cabinwith landing gear extended,
and if applicable, on the raft surface where an ewvais likely to make first contact when
boarding the life raft The exterior emergency lighting may be provided by either interior or
exterior sources with light intensity measurements made with the emergency exits open.

(c) Each light required by symaragraph (a) or(b) must be operable manually from the cockpit
station and from a point in the passenger compartment that is readily accessible. The cockpit
O2yiNRBf RSGOAOS Ydzald KI@S |y WwW2yQs W2FFQ> | yR
cockpit orpassenger compartment station or when armed at the cockpit station, the emergency
fAIKGa gAff SAGKSNI AffdzYAylFrdS 2NJ NSYFAYy Aff dzv
electric power.

(d) Any means required to assist the occupants in descertdititge ground must be illuminated so
that the erected assist means is visible from the rotorcraft.

(1) The assist means must be provided with an illumination of not less than 0.3 lux (0.03 foot
candle) (measured normal to the direction of the incidertifjgat the ground end of the
erected assist means where an evacuee using the established escape route would
normally make first contact with the ground, with the rotorcraft in each of the attitudes
corresponding to the collapse of one or more legs of traling gear.

(2) If the emergency lighting subsystem illuminating the assist means is independent of the
NEG2NONI FGQa YIFAY SYSNHSyOe& fAIKIGAY3IT adadas)

(i)  Must automatically be activated when the assist means is erected;
(i)  Must provide the illuminatin required by suiparagraph (d)(1); and

(i)  May not be adversely affected by stowage.
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(e) The energy supply to each emergency lighting unit must provide the required dével
illumination for at least 1@ninutes at the critical ambient conditions aftem emergency
landing.

()  If storage batteries are used as the energy supply for the emergency lighting system, they may
0S NBOKFNBHSR FTNRY (KS NROG2NONXTFTGQa YIAYy St SOi
is designed to preclude inadvertent batyedischarge into charging circuit faults.

[Amdt No: 29/5]

CS 29.813 Emergency exit access

ED Decision 2018/007/R

(a) Each passageway between passenger compartmentseaol passageway leading to Type
and Type Il emergency exits, must be:

(1) Unobstructed; and
(2) Atleast 0.51 m (20 inches) wide.

(b) For each emergency exit covered®8 29.809(fthere must be enough space adjacent to that
exit to allow a crew member to assist in the evacuation afgengers without reducing the
unobstructed width of the passageway below that required for that exit.

(c) There must be access from each aisle to each Type Ill and Type IV exit; and

(1) For rotorcraft that have a passenger seating configuration, exclugiogseats, of 20 or
more, the projected opening of the exit provided must not be obstructed by seats, berths,
or other protrusions (including seatbacks in any position) for a distance from that exit of
not less than the width of the narrowest passengeat installed on the rotorcraft;

(2) For rotorcraft that have a passenger seating configuration, excluding pilot seats, of 19 or
less, there may be minor obstructions in the region described inpswagraph (1), if
there are compensating factors to madtim the effectiveness of the exit.

(d) If certificationwith ditching provisions is requested:

(1) passenger seats must be located in relation to the underwater emergency exits provided
in accordance witlCS 2807(d)(1)in a way to best facilitate escape with the rotorcraft
capsized and the cabin flooded; and

(2) means must be provided to assist crasthin escape when capsized.
[Amdt No: 29/5]
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ED Decision 2018/007/R
This AMC supplements FAA AC 29.813.
(@) Explanation

The provision for underwater emergency exits for passengersise29.807(dljs based on the
need to facilitate egress in the case of a capsize occurrimig after the rotorcraft has alighted

on the water or in the event of a survivable water impact in which the cabin may be immediately
flooded. The time available for evacuation is very short in such situations, and therefe?®, CS
Amendment 5 has increasdtie safety level by mandating additional exits, in the form of
underwater emergency exits, to both shorten available escape routes and to ensure that no
occupant should need to wait for more than one other person to escape before being able to
make theirown escape. The provision of an underwater emergency exit in each side of the
fuselage of at least the size of a Type IV exit for each unit (or part of a unit) of four passenger
seats will make this possible, provided that seats are positioned relativbetaexits in a
favourable manner.

Critical factors in an evacuation are the distance to an emergency exit and how direct and
obvious the exit route is, taking into account that the passengers are likely to be disorientated.

Furthermore, consideration shid be given to occupants having to make a creedsin escape
due to the nearest emergency exit being blocked or otherwise unusable.

(b) Procedures

(1) The most obvious layout that maximises achievement of the objective that no passenger
is in a worse position than the second person to egress through an exit is-akfimast
arrangement with all the seats in each row located appropriately and direckiytoghe
emergency exits. However, this might not be possible in all rotorcraft designs due to
issues such as limited cabin width, the need to locate seats such as to accommodate
normal boarding and egress, and the installation of items other than sedtsicabin.
Notwithstanding this, an egress route necessitating movement such as along an aisle,
around a cabin item, or in any way other than directly towards the nearest emergency
exit, to escape the rotorcraft, is not considered to be compliant Wig29.813(d)

(2) If overall rotorcraft configuration constraints do not allow for easy and direct
achievement of the above, one alternative may be to provide one or more underwater
emergency exits larger than ggde 1V in each side of the fuselage.

(3) The means provided to facilitate cresabin egress should be accessible to occupants
floating freely in the cabin, should be easy to locate and should, as far as practicable,
provide continuous visual and tactitaies to guide occupants to an exit. An effective
solution could take the form of guide bars/ropes fitted to the front of the seat row
structure below seat cushion height, in order to be accessible to passengers floating
freely inside a capsized cabin. Waaet is impractical for guide bars to be run across the
full width of the cabin, e.g. due to the presence of an aisle, the ends of the guide bars
should be designed to make them easier to find, e.g. enlarged and highlighted/lit end
fittings to provide addional visual and tactile location cues. The provisions should be
RSaA3IYSR (G2 YAYAYAAS GKS NRal 2F SaolLsSsSaqQ
them.

[Amdt No: 29/5]
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CS 29.815 Main aisle width

ED Decision 2003/16/RM

The main passenger aisle widibtween seats must equal or exceed the values in the following table:

Minimum main passenger aisle width
Less tharD.64 m (25 in) from floor 0.64 m (25 in) and more frorfloor
m (in) m (in)

0.30 (12)* 0.38 (15)
11to 19 0.30 (12) 0.51 (20)

0.38 (15) 0.51 (20)

* A narrower width not less than 0.23 m (9 inches) may be approved when substantiated by tests found
necessary by the Agency.

CS 29.831 Ventilation

ED Decision 2003/16/RM

(@) Each passenger and cree@mpartment must be ventilated, and each crew compartment must
have enough fresh air (but not less than 0.3(&0 cu ft) per minute per crew member) to let
crew members perform their duties without undue discomfort or fatigue.

(b) Crew and passenger compaent air must be free from harmful or hazardous concentrations
of gases or vapours.

(c) The concentration of carbon monoxidnay not exceed one part in 200 parts of air during
forward flight. If the concentration exceeds this value under other coowlitj there must be
suitable operating restrictions.

(d) There must be means to ensure compliance with-pabagraphs (b) and (c) under any
reasonably probable failure of any ventilating, heating, or other system or equipment.

CS 29.833 Heaters

ED Decisio003/16/RM

Each combustion heater must be approved.
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CS 29.851 Fire extinguishers

ED Decision 2003/16/RM

(&) Hand fire extinguishergor hand fire extinguishers the following apply:
(1) Each hand fire extinguisher must be approved.

(2) The kinds and quantities of each extinguishing agent used brisppropriate to the
kinds of fires likely to occur where that agent is used.

(3) Each extinguisher for use in a personnel compartment must be designed to minimise the
hazard of toxic gas concentrations.

(b) Builtin fire extinguisherdf a builtin fire extinguishing system is required:

(1) The capacity of each system, in relation to the volume of the compartment where used
and the ventilation rate, must be adequate for any fire likely to occur in that
compartment.

(2) Each system must be installedthat:

()  No extinguishing agent likely to enter personnel compartments will be present in
a quantity that is hazardous to the occupants; and

(i)  No discharge of the extinguisher can cause structural damage.

EDDecision 201222/R

Based on EU legislatibrin new installations of hand fire extinguishers for which the certification
application is submitted after 31 December 2014, Halon 1211, 1301 and Halon 2402 are unacceptable
extinguishing agents.

The guidance regarding hand fire extinguishers in FAA Advisory Circular42D 29 considered
acceptable by the Agency. S&BIC 29.1197or more information on Halon alternatives.

[Amdt 29/3]

CS 29.853 Compartmeinteriors

ED Decision 2003/16/RM
For each compartment to be used by the crew or passengers:

(@) The materials (including finishes or decorative surfaces applied to the materials) must meet the
following test criteria as applicable:

(1) Interior ceilingpanels, interior wall panels, partitions, galley structure, large cabinet walls,
structural flooring, and materials used in the construction of stowage compartments
(other than underseat stowage compartments and compartments for stowing small
items such a magazines and maps) must be -®adifinguishing when tested vertically in
accordance with the applicéd portions of Appendix F of @S, or other approved

1 Commission Regulation (EU) No 744/2010 of 18 August 2010 amending Regulation (EC) No 1005/2009 of the European Parliament and

of the Council on substances that deplete the ozone layer, with regard to the critical uses of halon (OJ I8218,019. 2).
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(b)

(€)

(d)

(e)

(2)

3)

(4)

equivalent methods. The averadpirn length may not exceed 0.1® (6 in) and the
average flame timeafter removal of theflame source may not exceed $Bconds.
Drippings from the test specimen may not continue to ftafor more than an average of
3 seconds after falling.

Floor covering, textiles (including draperies and upholstery), seat custpadsiing,
decorative and nosdecorative coated fabrics, leather, trays and galley furnishings,
electrical conduit, thermal and acoustical insulation and insulation covering, air ducting,
joint and edge covering, cargo compartment liners, insulation blankatgo covers, and
transparencies, moulded and thermoformed parts, air ducting joints, and trim strips
(decorative and chafing) that are constructed of materialscttered in sukparagraph
(a)(3) must be selextinguishing when tested vertically in acdance with the applidale
portion of Appendix F of &%, orother approved equivalent methods. The average burn
length may not exceed 0.20 m (8 in) and the average flame time after removal of the
flame source may not exceed 15 seconds. Drippings framtekt specimen may not
continue to flame for more than an average of 5 seconds after falling.

Acrylic windows and signs, parts constructed in whole or in part of elastometric materials,
edge lighted instrument assemblies consisting of two or moreunstnts in a common
housing, seat belts, shoulder harnesses, and cargo and baggage tiedown equipment,
including containers, bins, pallets, etc., used in passenger or crew compartments, may
not have an average burn rate greater than 64 mm (2.5 in) per mimften tested
horizontally in accordance with the applicalgortions of Appendix F of @5, or other
approved equivalent methods.

Except for electrical wire and cable insulation, and for small parts (such as knobs, handles,
rollers, fasteners, clipgrommets, rub strips, pulleys, and small electrical parts) that the
Agency finds would not contribute significantly to the propagation of a fire, materials in
items not specified in suparagraphs (a)(l), (a)(2), or (a)(3) may not have a burn rate
greaterthan 0.10 m (4 in) per minute when tested horizontally in accordance with the
applicabbe portions of Appendix F of @5, or other approved equivalent methods.

In addition to meeting the requirements of sygaragraph (a)(2), seat cushions, except tos
on flightcrew member seats, must meet the test requiremeatsPart Il of Appendix F of CS
25, or equivalent.

If smoking is to be prohibited, there must be a placard so stating, and if smoking is to be allowed:

(1)
()

There must be an adequate numberselfcontained, removable ashtrays; and

Where the crew compartment is separated from the passenger compartment, there must
be at least one illuminated sign (using either letters or symbols) notifying all passengers
when smoking iprohibited. Signs which notify when smoking is prohibited must:

()  When illuminated, be legible to each passenger seated in the passenger cabin
under all probable lighting conditions; and

(i)  Be so constructed that the crew can turn the illumination od aff.

Each receptacle for towels, paper, or waste must be at leastdsistant and must have means
for containing possible fires;

There must be a hand fire extinguisher for the flightw members; and
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() At least the following number of ma fire extinguishers must be conveniently located in
passenger compartments:

Passenger capacity
7to 30 1
31to 60 2
61 or more 3

CS 29.855 Cargo and baggage compartments

ED Decision 2003/16/RM

(@) Each cargo and baggagempartment must be constructed of, or lined with, materials in
accordance with the following:

(1) For accessible and inaccessible compartments not occupied by passengers or crew, the
material must be at least fireesistant.

(2) Materials must meet the requirements @S 29.853(a)(1), (a)(2), and (aj¢8)cargo or
baggage compartments in which:

(i)  The presence of a compartment fire would be easi!y dispovered by a crew member
whileatK S ONB g YSYOSNRAa audaldAz2yT

(i)  Each part of the compartment is easily accessible in flight;

(i) The compartment has a volume of 5.6 (200 cu ft) or less; and

(iv) NotwithstandingCS 29.1439(aprotective breathing equipment is not required.

(b) No compartment may contain any controls, wiring, lines, equipment, or accessories whose
damage or failure would affect safe operation, unless thitexas are protected so that:

(1) They cannot be damaged by the movement of cargo in the compartment; and
(2) Their breakage or failure will not create a fire hazard.

(c) The design and sealing of inaccessible compartments must be adequate to contain
compatment fires until a landing and safe evacuation can be made.

(d) Each cargo and baggage compartment that is not sealed so as to contain cargo compartment
fires completely without endangering the safety of a rotorcraft or its occupants must be
designed, omust have a device, to ensure detection of fires or smoke by a crew member while
at his station and to preventhe accumulation of harmful quantities of smoke, flame,
extinguishing agents, and other noxious gases in any crew or passenger compartmantsthis
be shown in flight.

(e) For rotorcraft used for the carriage of cargo only, the cabin area may be considered a cargo
compartment and, in additin to subparagraphs (a) to (djhe following apply:

(1) There must be means to shut off the ventilatingflaiv to or within the compartment.
Controls for this purpose must be accessible to the flight crew in the crew compartment.

(2) Required crew emergency exits must be accessible under all cargo loading conditions.

(3) Sources of heat within each compartnemust be shielded and insulated to prevent
igniting the cargo.
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CS 29.859 Combustion heater fire protection

(@)

(b)

(€)

(d)

(e)

ED Decision 2003/16/RM

Combustion heater fire zoneBhe following combustion heater fire zones must be protected
against fire under the applible provisions ofCS 29.11810 29.1191 and CS 29.119%0
29.1203

(1) Theregion surrounding any heater, if that region contains any flammable fluid system
components (including the heater fuel system), that could:

() Be damaged by heater malfunctioning; or

(i)  Allow flammable fluids or vapours to reach the heater in casealdge.
(2) Each part of any ventilating air passage that:

(i)  Surrounds the combustion chamber; and

(i)  Would not contain (without damage to other rotorcraft components) any fire that
may occur within the passage.

Ventilating air ductsEach ventilahg air duct passing through any fire zone must be fireproof.
In additiong

(1) Unless isolation is provided by fireproof valves or by equally effective means, the
ventilating air duct downstream of each heater must be fireproof for a distance great
enoughto ensure that any fire originating in the heater can be contained in the duct; and

(2) Each part of any ventilating duct passing through any region having a flammable fluid
system must be so constructed or isolated from that system thatnlaéfunctioning of
any component of that system cannot introduce flammable fluids or vapours into the
ventilating airstream.

Combustion air duct&€ach combustion air duct must be fireproof for a distance great enough
to prevent damage from backfiring ceverse flame propagation. In addition:

(1) No combustion air duct may communicate with the ventilating airstream unless flames
from backfires or reverse burning cannot enter the ventilating airstream under any
operating condition, including reverse flaw malfunction of the heater or its associated
components; and

(2) No combustion air duct may restrict the prompt relief of any backfire that, if so restricted,
could cause heater failure.

Heater controls; generalhere must be means to prevent thazardous accumulation of water
or ice on or in any heater control component, control system tubing, or safety control.

Heater safety controldzor each combustion heater, safety control means must be provided as
follows:

(1) Means independent of the ecoponents provided for the normal continuous control of
air temperature, airflow, and fuel flow must be provided, for each heater, to
automatically shut off the ignition and fuel supply of that heater at a point remote from
that heater when any of the folleing occurs:

(i)  The heat exchanger temperature exceeds safe limits.
(i)  The ventilating air temperature exceeds safe limits.

(i)  The combustion airflow becomes inadequate for safe operation.
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(iv) The ventilating airflow becomes inadequate for safe apien.

(2) The means of complying with sygaragraph (e)(1) for any individual heater must:

() Be independent of components serving any other heater whose heat output is
essential for safe operation; and

(i)  Keep the heater off until restarted by the eve

(3) There must be means to warn the crew when any heater whose heat output is essential
for safe operation has been shut off by the automatic means prescribed patatyraph

(e)(2).
(H  Air intakesEach combustion and ventilating air intake mustwigere no flammable fluids or
vapours can enter the heater system under any operating condition:
(1) During normal operation; or
(2) As a result of the malfunction of any other component.

(g) Heater exhaustEach heater exhaust system must meet the requigats of CS 29.112and
29.1123 In addition:

(1) Each exhaust shroud must be sealed so that no flammable fluids or hazardous quantities
of vapours can reach the exhaugstems through joints; and

(2) No exhaust system may restrict the prompt relief of any backfire that, if so restricted,
could cause heater failure.

(h) Heater fuel systemsEach heater fuel system must meet the powerplant fuel system
requirements affectingsafe heater operation. Each heater fuel system component in the
ventilating airstream must be protected by shrouds so that no leakage from those components
can enter the ventilating airstream.

() Drains There must be means for safe drainage of any fbat might accumulate in the
combustion chamber or the heat exchanger. In addition

(1) Each part of any drain that operates at high temperatures must be protected in the same
manner as heater exhausts; and

(2) Each drain must be protected against hazarslice accumulation under any operating
condition.

CS 29.861 Fire protection of structure, controls, and other parts

ED Decision 2003/16/RM

Each part of the structure, controls, and the rotor mechanism, and other parts essential to controlled
landing and (for Category A) flight that would be affected by powerplant fires must be isolated under
CS 29.191, or must be:

(a) For Category A rotorcraft, figproof; and

(b) For Category B rotorcraft, fireroof or protected so that they can perform their essential
functions for at least 5 minutes under any foreseeable powerplant fire conditions.
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CS 29.863 Flamable fluid fire protection

ED Decision 2003/16/RM

(@) Ineach area where flammable fluids or vapours might escape by leakage of a fluid system, there
must be means to minimise the probability of ignition of the fluids and vapours, and the
resultant hazards if ignition does occur.

(b) Compliance with suparagraph (a) must be shown by analysis or tests, and the following factors
must be considered:

(1)
(2)

(3)

(4)

(5)

Possible sources and paths of fluid leakage, and means of detecting leakage.

Flammabity characteristics of fluids, including effects of any combustible or absorbing
materials.

Possible ignition sources, including electrical faults, overheating of equipment, and
malfunctioning of protective devices.

Means available for controllingr extinguishing a fire, such as stopping flow of fluids,
shutting down equipment, fireproof containment, or use of extinguishing agents.

Ability of rotorcraft components that are critical to safety of flight to withstand fire and
heat.

(c) If action ly the flight crew is required to prevent or counteract a fluid fire (e.g. equipment
shutdown or actuation of a fire extinguisher), quick acting means must be provided to alert the

crew.

(d) Each area where flammable fluids or vapours might escape by leakage of a fluid system must
be identified and defined.
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EXTERNALOADS

CS 29.86kxternal loads

(@)

(b)

ED Decision 2018/007/R

It must be shown by analysis, test, or both, that the rotorcraft external load attaching means
for rotorcraft-load combinations tdbe used for nofhuman external cargo applications can
withstand a limit static lod equal to 2.5, or some lower load factor approved un@& 29.337
through29.341 multiplied by the maximum external load for which authorisation is requested.
It must ke shown by analysis, test, or thothat the rotorcraft externaload attaching meas

and any complepersonnelcarrying device system for rotorcrafiad combinations to be used

for human external cargo applications can withstand a limit static load dqualb or some
lower load factor, not less than 2.5, approved un@s 29.33through 29.341 multiplied by

the maximum external load for which authorisation is requestéde load for anyotorcraft-

load combination class, for any external cargo type, must be applied in the vertical direction.
For jettisonable rotorcraftoad combinations, for any applicable external cargo type, the load
must also be applied in any dirgat making the maximum angle with the vertical that can be
achieved in service but not less than°3Blowever, the 3Dangle may be reduced to a lesser
angle if:

(1) An operating limitation is established limitirexternal load operations to thosengles
for which compliance with this paragraph has been shown; or

(2) Itis shown that the lesser angle cannot be exceeded in service.

The externaload attaching means, for jettisonable rotorcrddiad combinations, must include
a quickrelease systenfQRS}o enable the pilot to release the external load quickly during
flight. TheQRSmust consist of a primary quigklease subsystem and a backup gtiielease
subsystem that are isolated from one another. TYRRSand the means by which itis controlled,
mug comply with the following:

(1) A control for the primary quickelease subsystem must be installed either on one of the
pilot's primary controls or in an equivalently accessible location and must be designed
and located so that it may be operated byhait the pilot or a crew member without
hazardously limiting the ability to control the rotorcraft during an emergency situation.

(2) A control for the backup quietelease subsystem, readily accessible to either the pilot or
another crew member, must be gvided.

(3) Both the primary and backup quigklease subsystems must:

() Be reliable, durable, and function properly with all external loads up to and
including the maximum external limit load for which authorisation is requested.

(i) Be protected agast electromagnetic interference (EMI) from external and
internal sources and against lightning to prevent inadvertent load release.

(A) The minimum level of protection required for jettisonable rotorcrmiad
combinations used for nechuman external carge a radio frequency field
strength of 20 volts per metre.

(B) The minimum level of protection required for jettisonable rotorcrmiad
combinations used for human external cargo is a radio frequency field
strength of 200 volts per metre.
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(€)

(d)

(i) Beprotected against any failure that could be induced by a failure mode of any
other electrical or mechanical rotorcraft system.

For rotorcraftload combinations to be used for human external cargo applications, the
rotorcraft must:

(1)

2)

()

(4)

(5)

(6)

For jettisonableexternal loads, have@RShat meets the requirements of sybaragraph
(b) and that:

(i)  Provides a dual actuation device for the primary quiglease subsystem, and
(i)  Provides a separate dual actuatidevice for the backup quigklease subsystem.

Enable the safe utilisation of complex personoairying device systems to transport
occupants external to the helicopter or to restrain occupants inside the cabin. A
personneicarrying device system is considered complex if:

(i) it does not meet arfEuropean Norm (EN) standard under Directive 89/686fBEC
Regulation (EU) 2016/425as applicable, or subsequent revision;

(i) it is designed to restrain more than a single person (e.g. a hoist or cargo hook
operator, photographer, etc.) inside theabin, or to restrain more than two
persons outside the cabin; or

(i) itis a rigid structure such as a cage, a platform or a basket.

Complex personneatarrying device systems shall be reliable and have the structural
capability and personnel safefgatures essential for external occupant safety through
compliance with the specific requirements 65 29.865CS 29.57And other relevant
requirements of C29 for theproposed operating envelope.

Have placards and markings at all appropriate locations that clearly state the essential
system opeating instructions and, for complepersonnelcarrying device systesn
ingress and egress instructions,

Have equipmento allow direct intercommunication among required crew members and
external occupants,

Have the appropriate limitations and procedures incorporated in the flight manual for
conducting human external cargo operations, and

For human external carg@aglications requiring use of Category A rotorcraft, have-one
engineinoperative hover performance data and procedures in the flight manual for the
weights, altitudes, and temperatures for which external load approval is requested.

The critically configred jettisonable external loads must be shown by a combination of analysis,
ground tests, and flight tests to be both transportable and releasable throughout the approved
operational envelope without hazard to the rotorcraft during normal flight conditiom
addition, these external loads must be shown to be releasable without hazard to the rotorcraft
during emergency flight conditions.

Council Directive 89/686/EEC of 21 December 1989 on the approximation of the laws of the Member States relating to personal
protective equipment (OJ L 399, 30.12.1989, p. 18).

Regulation (EU) 2016/425 of the European Parliament arttieofCouncil of 9 March 2016 on personal protective equipment and
repealing Council Directive 89/686/EEC (OJ L 81, 31.3.2016, p. 51).
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(e) A placard or marking must be installed next to the extetnatl attaching means clearly stating
any operational limitations and the maximum authorised external load as demonstrated under
C329.25and this paragraph.

(H  The fatigue evaluation @S 29.57tloes not gply to rotorcraftload combinations to be used
for nonrhuman external cargo except for the failure of critical structural elements that would
result in a hazard to the rotorcraft. For rotorcraétad combinations to be used for human
external cargo, thedtigue evaluation ofCS 29.57hpplies to the entire quickelease and
complexpersonneicarrying device structural systems and their attachments.

[Amdt No: 29/5]

ED Decisio2018/015R

This AMC provides further guidance and acceptable means of compliasappgtement FAA AC 29

2C Change 7AC 29.865B § 29.865 (Amendment-i2® 0 9. ¢9whb! [ [ h! 5{ g2
interpretation of CS 29.865As such, it should be used in conjunction with the FAA AC but should take
precedence over it, where stipulated, in the showing of compliance.

AMC Ndl below addresses the specificities of complex persomaelying device systems for human
external cargo applications.

AMC N below contains a recognised approach to the approval of simple PCDSs if required by the
applicable operating rule or if an applicant electsrolide simple PCDSs within the scope of type
certification.

[Amdt No: 29/5]
[Amdt No: 29/6]

ED Decision 2018/015/R

a. Explanation

(1) ThisAMCcontains guidance for the certification of helicopter exterltad attaching
means and loagtarrying systems to be used in conjunction with operating rules such as
Regulation (EU) No 965/2012 on Air Operatlor8329.25 also concerns, in part,
jettisonable external cargo.

(2) CS 29.865 provides a minimum level of safety for large category rotorcraft designs to be
used with operating rules, such as Regulation (EU) No 965/2012 on Air Operations.
Certain aspects of operiahs, such as microwave tower and higie wirework, may also
be regulated separately by other agencies or entities. For applications that could come
under the regulations of more than one agency or entity, special certification emphasis
will be requiredby both the applicant and the approving authority to assure all relevant
safety requirements are identified and met. Potential additional requirements, where
thought to exist, are noted herein.

(3) The CS provisions for external load8.869 do not discern the difference between a
crew member and a compensating passenger when either is carried external to the
rotorcraft. Both are considered to be HEC.

1 Commission Regulation (EU) No 965/2012 of 5 October 2012 laying down technical requirements and administrativesp netatha
to air operations pursuant to Regulation (EC) No 216/2008 of the European Parliament and of thé(Cdun&96, 25.10.2012, p. 1).
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b. Definitions

(D

(2

3

(4)

()

(6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

Backup quickelease subsystem (BQRS)Sth 8 SO2y Rl NBE 2NJ WwWaSO2y R C
used to perform a normal or emergency jettison of external cargo.

Cargo: the part of any rotorcrafbad combination that is removable, changeable, and is
attached to the rotorcraft by an approved mearfor ceil A FA OF G A2y LJdzNLI2 & ¢
applies to HEC and ndruman external cargo (NHEC).

Cargo hook: a hook that can be rated for both HEC and NHEC. It is typically used by being
fixed directly to a designatehard point on the rotorcraft.

Dual actuatiordevice (DAD): this is a sequential control that requires two distinct actions

in series for actuation. One example is the removal of a lock pin followed by the activation

2F I WGKSY FTNBSQ agA0G0K 2N f SISNIrdleaded f 2 R
switch protected only by an uncovered switch guard is not acceptable). For jettisonable
HEC applications, a simple, covered switch does not qualify as a DAD. Familiarity with
covered switches allows the pilot to both open and activate the switcbnie motion.

This has led to inadvertent load release.

Emergency jettison (or complete load release): the intentional, instantaneous release of
NHEC or HEC in a preset sequence by the -geieise system (QRS) that is normally
performed to achieve safer aircraft operation in an emergency.

External fixtwe: a structure external to and in addition to the basic airframe that does
not have true jettison capability and has no significant payload capability in addition to
its own weight. An example is an agricultural spray boom. These configurations are not
apLINE O 6fS a4 WOES®MEs f [ 21 RAQ dzy RSNJ

External Load System. The entire installation related to the carriage of external loads to
include not only the hoist or hook, but also the structural provisimg release systems.
A complex PCDS is also considered to be part of the external load system.

Hoist: a hoist is a device that exerts a vertical pull, usually through a cable and drum
system (i.e. a pull that does not typically exceed al8free conaneasured around the

zrotorcraft axis).

|l 2A40 RSY2yailiN}XGAz2y Oel0tS 02N w2yS 0&0f SQ0
least 95 % ofhe actual cable length, or 10% of the cable length capable of being used

in service (i.e. that would agtate any extension or retraction limiting devices), whichever
is greater.

Hoist loadspeed combinations: some hoists are designed so that the extension and
retraction speed slows as the load increases or nears the end of a cable extension. Other
hoist designs maintain a constant speed as the load is varied. In the latter designs, the
load-speed combination simply means the variation in load at the constant design speed
of the hoist.

Human external cargo (HEC): a person (or persons) who, & gomt in the operation,
is (are) caiied external to the rotorcraft.

Non-human external cargo (NHEC): any external cargo operation that does not at any
time involve a person (or persons) carried external to the rotorcraft.

Normal jettison (or selective load release): the intentional release, normally at optimum
jettison conditions, of NHEC.

Powered by EASA eRules Pagel54of 329 Dec 202:


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri  Subpart Dr  Design and Constructi
ooty E A SA (CS29) (Amendment 7) EXTERNAL LO¢

(14) Personnekarrying device system (PCDS) is a device that has the structural capability and
features needed to transport occupanexternal to the helicopter during HEC or
helicopter hoist operations. A PCDS includes but is not limited to life safety harnesses
(including, if applicable, a quicklease and strop with a connector ring), rigid baskets
and cages that are either attachéal a hoist or cargo hook or mounted to the rotorcraft
airframe.

(15) Primary quickNBf SI &S adzoaeadsSy otvw{oY GKS LINAYI NE
perform a normal or emergency jettison of external cargo.

(16) Quickrelease system (QRS): thmtire release system for jettisonable external cargo (i.e.
the sum total of both the primary and backup quigtease subsystem). The QRS consists
of all the components including the controls, the release devices, and everything in
between.

(17) Rescue hook (or hook): a hook that can be rated for both HEC and NHEC. It is typically
used in conjunction with a hoist or equivalent system.

(18) Rotorcraftload combination (RLC): the combination of a rotorcraft and an external load,
including the extenal-load attaching means.

(19) Spider: a spider is a system of attaching a lowering cable or rope or a harness to an NHEC
(or HEC) RLC to eliminate undesirable flight dynamics during operations. A spider usually
has four or more legs (or load paths) tlzannect to various points of a PCDS to equalise
loading and prevent spinning, twisting, or other undesirable flight dynamics.

(20) True jettison capability: the ability to safely release an external load using an approved
QRS in 30 seconds or less.

NOTEIn all cases, a PQRS should release the external load in less than 5 seconds. Many
PQRSs will release the external load in milliseconds, once the activation device is
triggered. However, a manual BQRS, such as a set of cable cutters, could take as much a
30 seconds to release the external load. The 30 seconds would be measured starting from
the time the release command was given and ending when the external load was cut
loose.

(21) True payload capability: the ability of an external device or tank toyca significant
payload in addition to its own weight. If little or no payload can be carried, the external
device or tank is an external fixture (see definition above).

(22) Winch: a winch is a device that can employ a cable and drum or other meansgttioa
horizontal (i.e. xotorcraft axis) pullHowever, in designs that utilise a winch to perform
a hoist function by use of a 9fegree cable direction change device (such as a pulley or
pulley system), the winch system is considered to be a hoist.

C. Procedures

The following certification procedures are provided in the most general form. Where there are
significant differences between the cargo types, the differences are highlighted.

(1) General Compliance Procedures @ 29.865The applicant should clearly identify both
the RLC and the applicable cargo types (NHEC or HEC) forawlaigplication is being
made. The structural loads and operating envelopes for each applicable cargo type should
be determined and used to formulate the flight manual supplement and basic loads
report. The applicant should show by analysis, test, or both, that the rotorcraft structure,
the externalload attaching means, and the complex PCDS, if applicable, meet the specific
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(2)

requirements of CS29.865 and any other relevant requirements of 2% for the
proposed operating envelope.

NOTEthe approved maximum internal gross weight should never be exceeded for any
approved HEC configurah (or simultaneous NHEC and HEC configuration).

Reliabiity of the external loagystem, including the QRS.

(i)

(ii)

(i)

The hoist, QRS, and rescue hook system should be reliable for all phases of flight
and the applicable configurations for thog#ases (i.e. operating, stowed, or
unstowed) for which approval is sought. The hoist should be disabled (or an
overriding, failsafe mechanical safety device such as either a flagged removable
shear pin or a loatbwering brake should be utilised) to prevenadvertent load
unspooling or release during any extended flight phases in which hoist operation
is not intended. Loss of hoist operational control should also be considered.

A failue of the external load systenin€ludingQRS, hoolkcomplex PCDS8vhere
applicable, andattachments to the rotorcraftshould be shown to be extremely
improbable (i.e. 1 x 1®failures per flight) for all failure modes that could cause a
catastrophic failure, serious injury or a fatality anywhere in the total airborne
system.Uncontrolled higkspeed descent of the hoist cable would fall into this
category.All significant failure modes of lesser consequence shoulevbatiated
andshown to beat leastimprobable (i.e. 1 x I®failures per flight).

The reliabilityof the system should be demonstrated by completion and approval
of the following:

(A) A functional hazard assessment (FHA) to determine the hazard severity of
failures associated with the external load system. The effect of the flailing
cable after a loadelease should be considered.

(B) A fault tree analysis (FTA) or equivalent to verify that the hazard
classiftation of the FHA has been met.

(C) A system safety assessment (SSA) to demonstrate compliance with the
applicable certification requirements.

(D) An analysis of the neredundant external load system components that
constitute theprimary load path(e.g. beam, cable, hook), to demonstrate
compliance with the applicable structural requirements.

(E) A repetitive test of all functional devices thaycles these devices under
critical structural conditions, operational conditions, or a combination of
both at least 10 times each for NHEC and 30 times for HEC. This is applicable
to both primary and backup subsystems. It is assumed that only one hoist
cycle will typically occur per flight. This rationale has been used to determine
the 10 demonstration cycles for NHEC applications and 30 demonstration
cycles for HEC applications. However, if a particular application requires
more than one hoist cycle pdlight, then the number of demonstration
cycles should be increased accordingly by multiplying the test cycles by the
intended higher cycle number per flight. These repetitive tests may be
conducted on the rotorcraft or by using a bench simulation thaueately
replicates the rotorcraft installation.
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(F)

(©)

(3) Testing.

An environmental qualification for the proposed operating environment.
This review includes consideration of low anghiemperatures (typicallyg

40°C € 40°F) to + 6% °C (+ 150F),altitudes to 12000 feet, humidity, salt
spray, sand and dust, vibration, shock, rain, fungus, and acceleration. The
appropriate rotorcraft sections of RTCA DocumentIB0/ EUROCAE HB

for high and low temperature and vibration are considered to be ptadge

for environmental qualification. The environmental qualification will
address icing for those external load systems installed on rotorcraft
approved for flight into icing conditions.

Qualification of the hoist itself to the appropriate electrogretic
interference (EMI) and lightning threat levels specified for NHEC or HEC, as
applicable. This qualification can occur separately or as part of the entire on
board QRS.

() Hoist system loadpeed combination ground tests. The load wuesrspeed
combinations of the hoist should be demonstrated on the ground (either using an
accurate engineering moakp or a rotorcraft) by showing repeatability of the no
load-speed combination, the 50 per cent loageed combination, the 75 per cent
load-speed combination, and the 100 per cent (i.e. system rated limit)-kpzebd
combination. If more than one operational speed range exists, the preceding tests
should be perfomed at the most critical speed.

(A)

(B)

©

(D)

(E)

(F)

At least 1/10 of the hoist demonstration cgsl (see definition) should
include the maximum aft angular displacement of the load from the vertical,

applied for undeICS29.865(a)

A minimum of six consecutive, complete operation cycles should be
conduced at the system's 100 per cent (i.e. system liraied) loadspeed
combination.

In addition, the demonstration should cover all normal and emergency
modes of intended operation and should include operation of all control
devices such as limit switeh, braking devices, amyerload sensors in the
system.

All quick disconnect devices and cable ergtshould be demonstrated at

0 per cent, 25 per cent, 50 per cent, 75 per cent, and 100 per cent of system
limit load or at the most critical percenge of limit load. Note: some hoist
designs have buiin cable tensioning devices that function at the no lead
speed combination, as well as at other lesjutbed combinations. This device
should work during the no loaspeed and other loadpeed cablecutting
combinations.

Any devices or methods used to increase the mechanical advantage of the
hoist should also be demonstrated.

During a portion of each demonstration cycle, the hoist should be operated
from each stationrom which it can be contradd.

(i)  Hoist and rescue hook systems or cargo hook systems flight test:-fighin
demonstration test of the hoist system should be conducted for helicopters
designed to carry NHEC or HEC. The rotorcraft should be flown to the extremes
ofthe applicablenanoeuvre flight envelope and to all conditions that are critical to
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(iii)

strength, manoeuvrability, stability, and control, or any other factor affecting
airworthiness. Unless a lesser load is determined to be more critical for either
dynamic stability or otér reasons, the maximum hoist system rated load or, if less,
the maximum load requested for approval (and the associated limit load data
placards) should be used for these tests. The minimum hoist system load (or zero
load) should alsbe demonstrated inhese tests.

C329.865(d) Flight test Verification Work: flight test verification work that
thoroughly examines the operational envelope should be conducted with the
external cargo carriage device for which approval is requested (especially those
that involve HEC). The flight test programme should show that all aspects of the
operations applied for are safe, uncomplicated, and can be conducted by a
qualified flight crew under the most critical service environment and, in the case
of HEC, under emergen condition. Flight tests should be conducted for the
simulated representative NHEC and HEC loads to demonstrate thiighin
handling and separation characteristics. Each placard, marking, and flight manual
supplement should bealidated during flightesting.

(A) General: flight testing or an equivalent combination of analysis, ground
tests, and flight tests should be conducted under the critical combinations
of configurations and operating conditions for which basic type certification
approval is soght. The critical load condition of the intended cargo (e.g.
rocks, lumber, radio towers, HEC) may be defined by a heavy weight and low
area cargo or a low weight and high area cargo. The effects of these load
conditions should be evaluated throughout thperational aspects of cargo
loading, takeoff, cruise up to maximum allowable speed with cargo,
jettison, and landing. The helicopter handling with different cable conditions
should include lateral transitions and quick stops up to the helicopter
approve low airspeed limitations. Additional combinations of external load
and operating conditions may be subsequently approved under relevant
operational requirements as long as the structural limits and reliability
considerations of the basic certification @pval are not exceeded (i.e.
equivalent safety is maintained). The qualification flight test of this
subparagraph is intended to be accomplished primarily by analysis or bench
testing. However, at least one -flight, limit load drop test should be
conduaed for the critical load case. If one critical load case cannot be clearly
identified, then more than one drop test might be necessary. Alsflight
tests for the minimum load case (i.e. typically the cable hook itself) with the
load trailing both intie minimum and maximum cable length configurations
should be conducted. Any safet§-flight limitations should be documented
and placed in the RFM or RFMS. In certaindoass weight, jettisonable HEC
configurations, the complex PCDS may act as a gyadlarofoil that could
result in entangling the complex PCDS with the rotorcraft. These
configurations should be assessed on a dasease basis by analysis or
flight test to ensure that any safetyf-flight limitations are clearly identified
and placed inhe RFM or RFMS (also see PCDS).
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(B)

©

(D)

(E)

(F)

(©)

Separation characteristics of jettisonable external loads. For all jettisonable
RLCs of any applicable cargo type, satisfactory-jettison separation
characteristics of all loads should meeétminimum criteria that follow:

(1) Separate functioning of the PQRS and BQRS resulting in a complete,
immediate release of the external load without interference by the
rotorcraft or external load system.

(2) No damage to the helicopter during or followiagtuation d the QRS
and load jettisoning.

(3) A |ettison trajectory hat is clear of the helicopter.

(4) No inherent instability of the jettisonable (or just jettisoned) HEC or
NHEC whilén proximity to the helicopter.

(5) No adverse or uncontrollabléelicopter reations at the time of
jettison.

(6) Stability and control characteristics after jettison that are wittie
originally approved limits.

(7) No adverse degradation on helicopter performandearacteristics
after jettison.

Jettison reglirements for jettisonable external loads: for representative
cargo types (low, medium, and high density loads on long and short lines),
emergency and normal jettison procedures should be demonstrated (by a
combination of analysis, ground tests, and fligtests) in sufficient
combinations of flight conditions to establish a jettison envelope that should
be placed in the flight manual.

QRS demonstration. Repetitive jettison demonstrations that use the PQRS,
which may be accomplished during ground ogHti tests, should be
conducted. The BORSoshd be utilised at least once.

QRS reliability (i.e. failure modes) affecting flight performance. The FHA of
the QRS (see paragraph c.(2) above) should show that any single system
failure will notresult in unsatisfactory flight characteristics, including any
QRS failures resulting @symmetric loading conditions.

Flight test weight and CG locations: all flight tests should be conducted at
the extreme or critical combinations of weight and lidndinal and lateral

CG conditions within the applied for flight envelope. Typically the two load
conditions would be a heavy weight and low area cargo, and a low weight
and high area cargo. The rotorcraft should remain within approved weight
and CG limitsboth with the external load applied, and after jettison of the
load.

Jettison Envelopes. Emergency and normal jettison demonstrations should
be performed at sufficient airspeeds and descent rates to establish any
restrictions for satisfactory sepaitiah characteristics. Both the maximum
and minimum airspeed limits and the maximum descent rate for safe
separation should be determined. The sideslip envelope as a function of
airspeedshould be determined.
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(H) Altitude. Emergency and normal jettison denstrations should be
performed at altitudes that are consistent with the approvable operational
envelope and with the manoeuvres necessary to overcome any adverse
effects of the jettiso.

()  Attitude. Emergency and normal jettison demonstrations should be
performed from all attitudes that are appropriate to normal and emergency
operational usage. Where the attitudes of HEC or NHEC with respect to the
helicopter may be varied, the most critical attitude should be demonstrated.
This demonstration would normiglbeaccomplished by bench testing.

(4) Rotorcraft Flight Manual (RFM) and Rotorcraft Flight MaSugiplement (RFMS):

(i)

(ii)

General.

(A) Present appropriate flight manual procedures and tatidons for all HEC
operations.

(1) The approval of an externabdds equipment design in accordance
with CS 29.8680es not provide an approval to conduct external loads
operations. Therefore, the following should be included as a limitation
in the RFM or RFMS:

T The external lad equipment certification approval does not
constitute an operational approval; an operational approval for
external load operations must be granted by the competent
authority.

(2) The RFM or RFMS that will be approved through dkdification
activity should not contain any references teetpreviously used RLC
classes.

(B) For norHEC designs, the following limitation should be included within the
RFM or REMS:

T The external load system does not comply with th@@&ertification
provisions for Human External Cargo (HEC).

(C) The RFM or RFMS may contain suitable text to clarify whether the external
load system meets the applicable certification provisions for lifting an
external load free of land or water and whether thadbis jetisonable.

(D) The RFM or RFMS should contain emergency procedures detailing the steps
to be taken by the flight crew during emergencies such as an engine failure,
hoist failure, flight director or autopilot failure, etc.

(E) The RFM or RFMS normal proaess should explain the required
procedures to conduct a safe external load operation. Such information may
include the methods for attachment and noriralease of the external load.

HEC installations.

(A) For HEC installations, the following adtaliial information/limitation should
be included in the RFM or RFMS:

(1) That the external load system meets the -Z5 certification
specificationgor Human External Cargo (HEC).
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(2) Operation of the external load equipment with HEC requires the use
of anapproved Personnel Carrying Device Systems (PCDS). NOTE: for
a simple PCDS sal refer toAMC No. 2 to 29.865

(B) Crew member communit@ans.

(1) The flight manual should clearly define the method of communicatio
between the flight crew and the HEC. These instructions and manuals
should be wlidated during flight testing.

(2) Ifthe external load system does not include equipment to allow direct
intercommunication among required crew members and external
occupans, the following limitation may be included within the
limitations section of the RFM or RFMS:

T This external load system does not include equipment to allow
direct intercommunication among required crew members and
external occupants. Operating this extaldoad equipment
with HEC is not authorised unless appropriate equipment to
allow direct intercommunication between required crew
members and external occupants has an airworthiness
approval.

(i)  Additional RFM or RFMS requirements are contained witdnh aplicable
paragraph of this AMC.

(5) Continued airworthiness.

() Instructions for Continued Airworthiness: maintenance manuals (and RFM
supplements) developed by applicants for external load applications should be
presented for approval and should include all appropriate inspection and
maintenance procedures. The applit should provide sufficient data and other
information to establish the frequency, extent, and methods of inspection of
critical structure, systems, and componen@S 29.152and Appendix Ao CS29
requires this information to be included in the maintenance manual. For example,
maintenance requirements for sensitive QRS squibs should be carefully
determined, documented, approved during certification, and included asifip
YIYRFG2NE &aO0OKSRdzZ SR YIFIAY(dSylIyOS NBIdzA NBY
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(i)  Hoist system continued airworthiness. The design life of the hoist system and any
limited life components should be clearly identified, and the Airworthiness
Limitations Section of the maintenance manual should include these requirements.

For STCs, a maintenance manual supplement should be provided that includes
these requirements. Note: the desidife of a hoist and cable system typically
between 5000 and 800 cycles. Some hoist systems have usage time meters
installed. Others may have cycle counters installed. Cycle counters should be
considered for HEC operations and higad or other operéions that may cause
low-cycle fatigue failures.
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(6) CS 29.865(afptatic Structural Substantiatioand CS 29.865(f) Fatigue Substantiation
Procedures: The following static structural substantiation methasd fatigue
substantiationshould be used:

(i)  Critical Basic Load Determination. The critical basic loads and corresponding flight
envelope are determined by statically substantiating the gross weight range limits,
the corresponding vertical limit load faec®(N-w) and the safety factors applicable
for the type of external load for which the application is being made.

NOTE:r cases where NHEC or HEC can have more than one shape, centre of
gravity, centre of lift, or be carried at more than one distancdlight from the

rotorcraft attachment, a critical configuration for certification purposes may not

be determinable. If such a critical configuration can be determined, it may be
SEFYAYSR F2NJ I LIINRGFE & | Wg2dierdon OF 84S Q
or several criteria, as appropriate. If such a critical configuration cannot be
determined, the extreme points of the operational external load configuration
envelope should be examined, with consideration given to any other points within

the enwelope that experience or any other rationale indicates as points that need

to be investigated.

(i)  Vertical Limit and Ultimate Load Factors. The bagigs\tonverted to the ultimate
load by multiplying the maximum vertical limit load by the appromgriaafety
factor (for restricted category approvals, see thgdance in paragraph AC 29 MG
5 of FAA AC 29C Change)7 This ultimate load is used to substantiate all the
existing structure affected by, and all the added structure associated with, the
load-carrying device, its attachments and its cargo. Casting factors, fitting factors,
and other dynamic load factors should be applied where appropriate.

(A) NHEC applications. In most cases, it is acceptable to perform a standard
static analysis to show oapliance. A vertical limit load factor £y of 2.5g
is typical for heavy gross weight NHEC hauling configurations (ref.:
CS29.337. This vertical load factor should be applied to the maximum
external load for which the application is being made, together with a
minimum safety factor of 1.5.

(B) HEC applications.

(1) If a safety factor of 3.0 or more is used, it is acceptable tdoper a
standard static analysis to show compliance. The safety factor should
be applied to the yield strength of the weakest component in the
system (QRS, complex PCDS, and attachment load path). If a safety
factor of less than 3.0 is used, both an analgsid a fulscale ultimate
load test of the relevant parts of the system should be performed.

(2) Since HEC applications typically involve lower gross weight
configurations, a higher vertical limit load factor is required to assure
that the limit load isot exceeded in service. The applicant should use
either the conservative value of 3¢ or an analytically derived
maximum vertical limit load factor for the requested operating
envelope. Linear interpolation between the vertical load factors of the
maximum and minimum design weights may be used. However, in no
case may the vertical limit load factor be less than 2.5 g fort#eg
application.
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(3) For the purpose of structural analysis or test, applicants should
assume a 101:Rg (223pound) man as the mimum weight of each
occupant carried as HEC.

NOTE:fithe HEC is engaged in work tasks that employ devices of
significant added weight (e.g. heavy backpacks, tools, fire
extinguishers, etc.), the totateight of the 101.&g (223pound) man

and their equpment should be assumed in the structural analysis or

test.

(i)  Critical Structural Case. For applications involving more than one RLC class or cargo
type, the structural substantiation is required only for the most critical case. The
most critical cae should be determined by rational analysis.

(iv) Jettisonable Loads. For the substantiating analysesests of all jettisonable
external loads, including HEC, the maximum external load should be applied at the
maximum angle that can be achieved imdee, but not less than 30 degrees. The
angle should be measured from the shiogd-line to the rotorcraft vertical axis (z
axis) and may be in any direction that can be achieved in service. Tieggfe
angle may be reduced in some or all directioris i impossible to obtain due to
physical constraints or operating limitations. The maximum allowable cable angle
should be determined and approved. The angle approved should be based on
structural requirements, mechanical interference limits, and flighhdling
characteristics over the most critical conditions and combinations of conditions in
the approved flight envelope.

(v)  Hoist System Limit Load.

NOTE:fia hoist cable or a lonljne cable is utilised, a new dynamic system is
established. The eracteristics of the system should be evaluated to assure that
either no hazardous failure modes exist or that they are acceptably minimised. For
example, the hoist cable or lodime cable may exhibit a natural frequency that
could be excited by sourcestérnal to the overall structural system (i.e. the
rotorcraft) or by sources external to the system. Another example is the loading
effect of the cable acting as a spring between the rotorcraft and the suspended
external load.

(A) Determine the basic lais that would result in the failure or unspooling of
the hoist or its installation, respectively.

NOTE: his determination should be based on static strength and any
significant dynanic load magnification factors.

(B) Select the lower of the two valuess the ultimate load of the hoist system
installation.

(C) Divide the selected ultimate load by 1.5 to determine the true structural limit
load of the system.

(D) 5SGSNN¥AYS (GKS YIydzFlI OGdzNBNRA | LILINR SR
which the appgktant has applied for). Divide this factor into the true
AGNHzOGdzNF £ tAYAG €2FR OFNBY 6/0 020
working (or placarded) limit load.
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(vi)

(E) / 2YLI NB G(G(KS aeaitSyQa RSNAGSR fAYAG f2
multiplied by the maximum downward vertical load factorzfiMay to
RSGSNIX¥AYS GKS ONRGAOIT LI e&f2FRQa fAYA

l‘
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limit load for the installation to be approvable.

Fatigue Substantiation Procedures

bh¢9oyY GKS GSNY WKIFTFENR 2 GKS NRG2NONI T
the rotorcraft, tothe occupants thereof, or both.

(A) Fatigue evaluation of NHEC applications. Any critical components of the
suspendedsystem and their attachments (e.g. the cargo hook, or bolted or
pinned truss attachments), the failure of which could result in a hazard to
the rotorcraft, should be included ian acceptable fatigue analysis.

(B) Fatigue evaluation of HEC applicationse Emtire external load system,
including the complex PCDS, should be reviewed on a compdyent
component basis to determine which, if any, components are fatigue critical.
These components should be analysed or tested to ensure that their fatigue
life limits are properly determined, and the limits should then be placed in
the limited life section of the maintenance manual.

(7) CS 29.865(b) and CS 29.865(c) Procedures for-Qalekse Systems and Cargo Hooks:
for jettisonable RLCs of any applicable caxgm, both a primary quickelease system
(PQRS) and a backup quiekease system (BQRS) are required. Features that should be
considered are:

(i)

(ii)

(iif)

(iv)

(v)

The PQRS, BQRS and their doddase devices and subsystems (such as
electronically actuated guillotines)should be separate (i.e. physically,
systematically, and functionally redundant).

¢KS O2yGNRBfta F2NJGKS tvw{ akKz2dZ R 0SS Ayail
2N AYy |y SljdAagrfSyidte F00SaarotsS 20 GA
f20F0A2yQ &K2dzZ R -liyBaseNdBsid fakicusised énly whHere O & S

equivalent safety is clearly maintained.

The controls for the BQRS may be less sophisticated than those of the PQRS. For
instance, manual cable cutters are acceptable fated they are listed in the flight
manual as a required device and have a dedicated, placarded storage location.

The PQRS should release the external load in less than 5 seconds. The BQRS should
release the external load in less than 30 secondss fitrie interval begins the
moment an emergency is declared and ends when the load is released.

Each quickelease device should be designed and located to allow the pilot or a
crew member to accomplish external cargo release without hazardoushymigmit
the ability to control the rotorcraft during emergency situations. The flight manual
should reflect the requirement for a crew member and their related functions.
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(vi) CS 29.865(c)(1) QRS Requirememtdéttisonable HEC Operations.

(A)

(B)

For jettisorable HEC operations, both the PQRS and BQRS are required to

have a dual activation device (DAD) for external cargo release. The DAD
should be designed to require two actions with a definite change of direction

of movement, such as opening a switch or pusidn cover followed by a

definite change of direction in order to activate the release switch or
pushbutton. Any possibility of opening the switch cover and inadvertently
releasing the load with a single motion is not acceptable. An additional level

of sdety may also be provided through the use of Advisory and Caution
YySaalr3Saed C2N) SEFYLX ST Iy |ROA&G2NE Wi
when the pilot energises (but not arms) the system with a master switch. A

Ol dziA2y Il NBE Wl wa95Q Y S6whenaH pilbtdpeisR G KSy
the switch guard. In this case, a possible unwanted flip of the switch guard

would be immediately recognised by the crew. The switch design should be
evaluated by ground or flight test. The RFM or RFMS should contain a clear
descrigion of the DAD functionality that includes the associated safety

features, normal and emergency procedures, and applicabigsory and

caution messages.

The DAD is intended for emergency use during the phases of flight in which
the HEC is carried oetrieved. The DAD can be used for both NHEC and HEC
operations. However, because it can be used for HEC, the instructions for
continued airworthiness should be carefully reviewed and documented. The
DAD can be operated by the pilot from a primary contoo] after a
command is given by the pilot, by a crew member from a remote location.
Additional safety precautions (such as a lock wire) should be considered for
remote hoist console in the cabin. Any emergency release function provided
by a remote hoist casole should also be designed to protect against
inadvertent activation during the hoist operation. If the backup DAD is a
cable cutter, it should be properly secured, placarded and readily accessible
to the crew member who is intended to use it.

(vii) CS 29.865(b)(3)(ii) Electromagnetic Interference. Protection of the QRS against
potential internal and external sources of EMI and lightning is required. This is
necessary to prevent an inadvertent load release from sources such as lightning
strikes, strayelectromagnetic iginals, and static electricity.

(A)

(B)

Jettisonable NHEC systems should not be adversely affected when exposed
to the electrical field of a minimum of 20 volts per metre (i.e. CAT U or
equivalent) radiefrequency (RF) field strength per RTxument DAL60/
EUROCAE HA&.

Jettisonable HEC systems should not be adversely affected when exposed to
the electrical field of a minimum of 200 volts per metre (i.e. CAT Y) RF field
strength per RTCBocument DAL60/ EUROCAE HB.

(1) These RF fid threat levels may need to be increased for certain
special applications such as microwave tower and high voltage high
line repairs. Separate criteria for special applications under multi
agency regulation (such as IEEE or OSHA standards) should also be
addressed, as applicable, during certification. When necessary, the
Special Condition process can be used to establish a practicable level
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)

®3)

of safety for specific high voltage or other special application
conditions. The helicopter Hightensity RadiatediElds (HIRF) safety
assessment should consider the effects on helicopter flight safety due
to a HIRFnduced failure or malfunction of external load systems,
such as an uncommanded hoist winch activation without the ability to
jettison, or an uncommanded&d jettison. The appropriate failure
effect classification should be assigned based on this assessment, and
compliance should be demonstrated wit€@329.1317 and the
guidance in AMC 2058. This should not be litad to the cable cutter
devices or load jettison subsystems only. In some designs, an
uncommanded load release or a hoist winch activation could also
result from a failure of the command and contraircuits of the
system.

An approved standard rotoraft test, which includes the full HIRF
frequency and amplitude external and internal environments, on the
QRS and any applicable complex PCDS, or the entire rotorcraft
including the QRS and any applicable complex PCDS, could be
substituted for the jettisoable NHEC and HEC systems tests as long
as the RF field strengths directly on the QRS and PCDS are shown to
equal or exceed those defined by paragraphs c.(7)(vii))(A) and
c.(7)(vii)(B) aboviar NHEC and HEC respectively.

The EMI levels specified in paraphs c.(7)(vii)(A) and c.(7)(vii)(B)
above are total EMI levels to be applied to the QRS (and affected QRS
component) boundary. The total EMI level applied should include the
effects of both external EMI sources and internal EMI sources. All
aspects ofinternally generated EMI should be carefully considered
including peaks that could occur from tirie-time due to any
combination of orboard systems being operated. For example,
special attention should be given to EMI from hoist operations that
involve he switching of very high currents. Those currents can
generate significant voltages in closely spaced wiring that, if allowed
to reach some squib designs, could activate the device. Shielding,
bonding, and grounding of wiring associated with operatiorthef
hoist and the quickelease mechanism should be clearly and
adequately evaluated in design and certification. When recognised
good practices for such installation are applied, an analysis may be
sufficient to highlight that the maximum possible pulsmgrated into

the squib circuit will have an energy content orders of magnitude
below the squib néfire energy. If insufficient data is available for the
installation and/or the squib no fire energy, this evaluation may
require testing. One acceptable testethod to demonstrate the
adequacy of QRS shielding, bonding, and grounding would be to
actuate the hoist under maximum load, together with likely critical
combinations of other aircraft electrical loads, and demonstrate that
the test squibs (which are me EMI sensitive than the squibs
specified for use in the QRS) do not inadvertently operate during the
test.
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(80 Cargo Hooks or Equivalent Devices and their Related Systems. All cargo hooks or
equivalent devices should be approved doceptable aircraft industry standards. The

F LILX AOFyid &aK2dzZ R LINB’aSyd GdkKSasS adlyRIFENRaz |

production or qualification, & part of the approval package.

()  General. Cargo hook systems should have the same tajiagmals and should be
functionally demonstrated under the critical loads for NHEC and HEC, as
appropriate. All engagement and release modes should be demonstrated. If the
hook is used as a quicklease device, then the releasé critical loads shoulbde
demonstrated under conditions that simulate the maximum allowable bank angles
and speeds and any other critical operating conditions. Demonstration of any re
latching features and any safety or warning devices should also be conducted.
Demonstration ofactual inflight emergency quickelease capability may not be
necessary if the quietelease capability can be acaaply simulated by other
means.

NOTE Cargo hook manufacturers specify particular shapes, sizes, and cross
sections for lifting eyes to agse compatibility with their hook design (e.g. Breeze
Eastern Service Bulletin GAB0O-41). Experience has shown that, under certain
conditions, a load may inadvertently hang up because of improper geometry at the
hookto-eye interface that will not allovihe eye to slig@ off an open hook as
intended.

For both NHEC and HEC designs, the phenomenon of hook dynaroatroll
(inadvertent opening of the hook latch and subsequent release of the load) should
be considered to assure that QRS reliability goals ateompromised. This is of
particular concern for HEC applications. Hook dynamicottlloccurs during
certain groundhandling and flight conditions that may allow the lifting eye to work
its way out of the hook.

Hook dynamic rolbut typically occurswBy SAGKSNJ 6 KS w[/ Qa af A
properly attached to the hook, is blown by down draft, is dragged along the ground

or through water, or is otherwise placed into a dangerous htmokye
configuration.

The potential for hook dynamic redlut canbe minimised in design by specifying
particular hookandeye shape and crossection combinations. For nen
jettisonable RLCs, a pin can be used to lock the Heelper in place during
operations.

Some cargo hook systems may employ two or more cargo Hoolssfety. These
systems are approvable. However, a loss of any load by a single hook should be
shown to not result in a loss of control of the rotorcraft. In a dual hook system, if
the hook itself is the quickelease device (i.e. if a single releas@pdoes not exist

in the load path between the rotorcraft and the dual hooks), the pilot should have

a dual PQRS that includes selectablelooated individual quick releases that are
independent for each hook used. A BQRS should also be present fdrasdcH-or

cargo hook systems with more than two hooks, either a single release point should
be present in the load path between the rotorcraft and the multiple hook system,
or multiple PQRs and BQRSs should be present.

(i)  JettisonableCargo Hook Systes. For jettisonable applications, each cargo hook:

(A) should have a sufficient amount of slack in the control cable to permit cargo
hook movement without tripping the hook release;
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(iif)

B
©Q

should be shown to be reliahle

For HEC systems, unless the cargo hook is to be the primaryrgléeke
device, eacttargo hook should be designed so that operationally induced
loads cannot inadvertently release the load. For example, a simple cargo

hook should have aoneay, springf 2 RSR 3 1S 6A PSP Wayl L

load attachment going into the gate but doest allow the gate to open
(and subsequently lose the HEC) when an operationally induced load is
applied in the opposite direction. For HEC applications, cargo hooks that also
serve as quickelease devices should be carefully revéglmMo assure they

are reliable.

Other Load Release Types. In some current configurations, such as those used for
hightline operations, a load release may be present that is not on the rotorcraft but

is on the PCDS itself. Examples are a teagitaase device that lets oline under

an operationally induced load, or a personal rope cutter. For -lorgsling
operations, a load release may also be present that is not on the rotorcraft but is a
remote release system. The lofige remote release allows the pilot to not relse

the line itself during repetitive loading operations. The release of the load by a
dedicated switch at the pilot controls, through the secondary hook on a long line,
presents additional risks due to the possibility of the long line impacting thertail o
the main rotor after a release, due to its elasticitiie$e devices are acceptable if:

(A)

(B)

©

(D)

(E)

The offNR2 1 2 NONJ FiG NBfSIaS Aa O2yaARSNBR
type of release is not a substitute for a recqedrrelease (i.e. PQRS or BQRS);

The cargo hook release, and the long line remote release are placed on the
primary controls in a way that avoids confusion during operation. One
example of compliance would be to place the cargo hook release on the

cyclic, and the long line remote releasa the collective, to avoid any
possble confusion in the operation;

The RFM or RFMS includes a description of the new control in the cockpit,
and its function and an RFM or RFMS note to the pilot is included, indicating
that the helicopter hook emergey release pcedures are fully applicable;

The release meets all the other relevant requirement€8f29.86and the
methods of thisAMC or equivalent methods; and

The release has no operational or falunodes that would affect continued
safe flight and landing under any operations, critical failure modes,
conditions, or combinations of these.

For longline remote release, the followg points should be considered:

(1) The long line should not be of afastic material that allows spring
up/rebound when unloaded cglevated dynamics when loaded.

(2) Thelong line should have a residual weight that allows its release from
the helicopter hook when the long line is unloaded.

(3) The RFM or RFMS shouldlimte all operating procedures to ensure
that the long line does not impact the rotors after cargo release or
during unloaded flight phases.
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(9)

(10)

Cable

(ii)

(iif)

(4) The hook should be designed to minimise inadvertent activation. An
example may be a protective devideage) around the locking
mechanism of the long line hook.

(5) A means should be provided to prevent any fouling of cables in the
event of a rotation of the external load. An example may be the
inclusion of a swivel or slip ring.

(6) Installation of a londine that is provided with electrical wiring to
control the hook will generally represent a new electromagnetic
coupling path from the external area to the internal systems that may
not have been considered for type certification. As such, the impact
of this installation on the coupling to helicopter systems, due to direct
connection or cross talk to wiring, should be addressed as part of
compliance withCS 29.61,®9.1316 and29.1317

Cable attachment. Either the cable should be positively attached to the hoist drum
and this attachment should have ultimate load capability or an equivalent means
should be provided taminimise the possibility of inadvesht, complete cable
unspooling.

Cable length and marking. A length of cable closest to the cable's attachment to
the hoist drum should be visually marked to indicate to the operator that the cable
is near fullextension. The length of the cable to be marked is a function of the
maximum extension speed of the system and the operator's reaction time needed
to prevent cable run out. It should be determined during certification
demonstration tests. In no case shoutbe length be les than 3.5 drum
circumferences.

Cable stops. Means should be present to automatically stop cable movement
quickly when the system's extension and retraction operational limits are reached.

CS 29.865(c)(2) PCDS: for all HE@cafipns that use complex PCDSs, an approval is

requir

ed. The complex PCDS may be either previously approved or is required to be

approved during certification. In either case, itstallation should be approved.

NOTE: Complex PCDS designs can includively complex devices such as multiple
occupant cages or gondolas. The purpose of the PCDS is to provide a minimum acceptable
level of safety for personnel being transported outside the rotorcraft. The personnel

being

(i)

(ii)

(iii)

(iv)

transported may be healthy orumgd, conscious or unconscious.

Regulation (EU) N#65/2012 on Air Operations contains the minimum
performance specifications and standards for simple $Buch as HEC body
harnesses.

Static Strength. The complex PCDS should be substantiatetthefoallowable
ultimate load and loading conditions @etermined under paragraph ¢@&bove

Fatigue.The complex PCDSs shoble substantiated for fatiguas determined
under paragraph c(6) above.

Personnel Safety. For each complex P@&gyn, the applicant should submit a
design evaluation that assures the necessary level of personnel safety is provided.
As a minimum, the following should be evaluated.
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(A) The complex PCDS should be easily and readily entered or exited.

(B) It shouldbe placarded with its proper capacity, the internal arrangement
and location of occupants, and ingress and egress instructions.

(C) For door latch faikafety, more than one fastener or closure device should
be used. The latch device design should prexddect visual inspectability
to assure it is fastened and secured.

(D) Any fabric used should be durable and should be at least flasistant.
(E) Reserved

(F) Occupant retention devices and the related design safety features should be
used as neessary. In simple designs, rounded corners and edges with
adequate strapping (or other means of HEC retention relative to the complex
PCDS) and head supports or pads may be all the safety features that are
necessary. Complex PCDS designs may require $af¢tyes such as seat
belts, handholds, shoulder harnesses, placards, or other personnel safety
standards.

(vy EMI and Lightning Protection. All essential, affected components of the complex
PCDS, such as intercommunication equipment, should be protag&idst RF field
strengths to a minimum of RT@®cument DAL6Q0 EUROCAE EIA CAT Y.

(vi) Instructions for Continued Airworthiness. All instructions and documents
necessary for continued airworthiness, normal operations and emergency
operations should & completed, reviewed and approved during the certification
process.There should be clear instructions to describe when the complex PCDS is
no longer serviceable and should be replaced in part or as a whole due to wear,
impact damage, fraying of fibresy other forms of degradation. In addition, any
life limitations resulting from compliance with paragraphs c.(10)(ii) and (iii) should
be provided.

(vi) Flotation Devices. Complex PCDSs that are intended to have a dual role as flotation
devices or life p@a SNIDSNB &dK2dzZ R YSSG G(KS NBf SOl
t NSBASNIDSNEQD ! f&a23x Lye O2YLX SE t/5{ RS&A
flotation kit. The flotation kit should support the weight of the maximum number
of occupants and the complex PCDShi@ water and minimise the possibility of
the occupants floating face down.

(viii) Considerationgor flight testing. It should be shown by flight tests that the device
is safely controllable and manoeuvrable during all requested flight regimes without
requiring exceptional piloting skill. The flight tests shoadail the complex PCDS
weighted to the most critical weighSome complex PCDS designs may spin, twist
or otherwise respond unacceptably in flight. Each of these designs should be
structurally restrained with a device such as a spider, a harness, or an equivalent
device to mininse undesirable flight dynamics.

(iX) Medical Design Considerations. Complex PCDSs should be designed to the
maximum practicable extent and placarded to maximiselti@/ Q& LINR G SO0 A 2y
medical considerations such as blocked air passages induced by improper body
configurations and excessive losses of body heat during operations. Injured or
water-soaked persons may be exposed to high body heat losses from sources such
as rotor washes and airstreams. The safety of occupants of complex PCDSs from
transitinduced medical considerations can be greatly increased by proper design.
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(x) Hoist operator safety device. When hoisting operations require the presence of a
hoist opeator on board, appropriate provisions should be provided to allow the
hoist operator to perform their task safely. These provisions shall include an
appropriate hoist operator restraint system. This safety device is typically
composed of a safety harneard a strap attached to the cabin used to adequately
restrain the hoist operator inside the cabin while operating the hoist. For
certification approval, the hoist operator safety device should comply with
CS29.56L(b)(3) for personnel safety. The applicant should submit a design
evaluation that assures the necessary level of personnel safety is provided. As a
minimum, thefollowing should be evaluated:

(A) The strap attaching point on the body harness should bergmmately
located in order to minimise as far as is practicable the likelihood of injury to
the wearerin the case of a fall or crash.

(B) The safety device should be designed to be adjustable so that the strap is
tightened behind the hoist operator.

(C) The strap should allow the hoist operator to detach themselves quickly from
the cabin in emergency conditions (e.g. crash, ditching). For that purpose, it
should includea QRS including a DAD.

(D) The safety device should be egsihd readily donned atoffed.
(E) It should be placarded with its properpzcity and lifetime limitation.
(F) Any fabric used should be durable and should be at least flame resistant.

(1) CS 29.865(c)(4) Intercom Systems for HEC Operations: for albpéEations, the
rotorcraft is required to be equipped for, or otherwise allow, direct intercommunication
under any operational conditions among crew members and the HER.
intercommunications system may also be approved as part of the external load system
or alternatively, a limitation may be placed in the RFM or RFMS as described under
paragraph c.(4)(ii)(B)(2) of this AMC.

(12) CS 29.865(c)(6) Limitations for HEC Operations: for jettisonable HEC operations, a
rotorcraft may be required by operationsgairements to meet the Category A engine
isolation requirements of G and to have onengineinoperative/outof-ground
effect (OEI/OGE) hover performance capability in its approved, jettisonable HEC weight,
altitude, and temperature envelope.

() In determining OEI hover performance, dynamic engine failures should be
considered. Each hover verification test should begin from a stabilised hover at the
maximum OEI hover weight, at the requestedjiound-effect (IGE) or OGE skid or
wheel height, and wiht all engines operating. At this point, the critical engine
should be failed and the aircraft should remain in a stabilised hover condition
without exceeding any rotor limits or engine limits for the operating engine(s). As
with all performance testing, eiine power should be limited tche minimum
specification power.

(i)  Normal pilot reaction time should be used, following the engine failure, to maintain
the stabilised hover flight condition. When hovering OGE or IGE at the maximum
OEI hover weight, aangine failure should not result in an altitude loss of more
than 10 per cent or 4 feet, whichever is greater, of the altitude established at the
time of engine failure. In either case, a sufficient power margin should be available

Powered by EASA eRules Pagel71of 329 Dec 202:


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri  Subpart Dr  Design and Constructi
ooty E A SA (CS29) (Amendment 7) EXTERNAL LO¢

from the operating engie(s) to regain the altitude lost during the dynamic engine
failure and to transition to forward flight.

(i)  Consideration should also be given to the time required to recover (winch up and
bring aboard) thehumanexternal cargcand to transition to foward flight. This
time increment may limit the use of sheduration OEI power ratings. For example,
for a helicopter that sustains an engine failure at a height of 40 feet, the time
required to restabilise in a hover, recover the external load (givenhbist speed
limitations), and then transition to forward flight (with minimal altitude loss) would
likely preclude the use of the 3kcond engine ratings and may encroach upon the
2 Yaminute ratings. Such an encroachment into the Zndaute ratings is nb
acceptable.

(iv)  The rotorcraft flight manual (RFM) should contain information that describes the
expected altitude loss, any special recovery techniques, and the time increment
used for recovery of the external load when establishing maximum weigtits a
wheel or skid heights. The OEI hover chart should be placed in the performance
section of the RFM or RFM supplement. The allowable altitude extrapolation for
the hover data should not exceedd®0 feet.

(13) For helicopters that incorporate engiftriven generators, the hoist should remain
operational following an engine or generator failure. A hoist should not be powered from
a bus that is automatically shed following the loss of an engine or generator. Maximum
two-engine generator loads should be dsliahed so that when one engine or generator
fails, the remaining generator can assume the entire rotorcraft electrical load (including
the maximum hoist electrical load) without exceeding the approved limitations.

(14) CS 29.865(e) External Loads Placart$ Markings: placards and markings should be
installed next to the externdbad attaching means, in a clearly noticeable location, that
state the primary operational limitations specifically including the maximum
authorised external load. Not all opstional limitations need be stated on the placard
(or equivalent markings); only those that are clearly necessary for immediate reference
in operations. Other more detailed operational limitations of lesser immediate
importance should be stated either dotly in the RFM or in an RFM supplement.

(15 Other Considerations

()  Agricultural Installations (Als): Als can be approved for either jettisonable er non
jettisonable NHEC or HEC operations as long as they meet relevant certification
and operations regirements and follow appropriate compliance methods.
However, most current Al designs are external fixtures (see definition), not
external loads. External fixtures are not approvable as jettisonable external cargo
because they do not have a true payloadggefinition), true jettison capability
(see definition), or a complete QRS. Many Al designs can dump their solid or liquid
OKSYAOIf t2FR&a o6& dzaS 27F | WLIzZNAS LR NIQ
(i.e. greater than 30 seconds). This is not aered to be a true jettison capability
(see definition) since the external load is not released by a QRS and since the
release time span is typically greater than 30 seconds (ref.: b(20) and c(7)). Thus,
these types of Als should be approved as-jeitisonable external loads. However,
other designs that have the entire Al (or significant portions thereof) attached to
the rotorcraft, that have short time frame jettison (or release) capabilities provided
by QRSs that meet the definitions herein and that éhavo postettison
characteristics that wouldgndanger continued safe flight and landing may be
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approved as jettisonable external loads. For example, if all the relevant criteria are
properly met, a jettisonable fluid load can be approved as an NHEC aktamngo.
FAA AC 292C Change AC 29 MG 5 discusses other Al certification methodologies.

(i)  External Tanks: external tank configurations that have true payload (see definition)
and true jettison capabilities (see definition) should be approved dasgeiable
NHEC. External tank configurations that have true payload capabilities but do not
have true jettison capabilities should be approved as-jattisonable NHEC. An
external tank that has neither a true payload capability nor true jettison capabilit
is an external fixture; it should not be approved as an external load under
CS29.865 If an external tank is to be jettisoned in flight, it should have a QRS that
is approved for the maximum jettisonable extaintank payload and is either
inoperable or is otherwise rendered reliable to minimise inadvertent jettisons
above the maximum jettisonable external tank payload.

(i) Logging Operations: These operations are very susceptible t@yole fatigue
becauseof the large loads and relatively high load cycles that are common to this
industry. It is recommended that loandeasuring devices (such as load cells) be
used to assure that no unrecorded overloads occur and to assure that cycles
producing high fatigue amage are properly considered. Cycle counters are
recommended to assure that acceptable cumulative fatigue damage levels are
identifiable and are not exceeded. As either a supplementary method or an
alternate method, maintenance instructions should be adeeed to assure
proper cycle counting and dal recording during operations.

[Amdt No: 29/5]
[Amdt No: 29/

ED Decision 2018/0158R015/R

If required by the applicable operating rule or if an applicant elects to, this AMC provides a means of
compliance for the airworthiness certification of a simple persofuaetying device system (PCDS)
and attaching means to the hook, providing safetytdex and consideration of calendar life
replacement limits in lieu of a dedicated fatigue analysis and test.

A PCDS is considered to be simple if:

(@) it meets an EN standard under EC Directive 89/686/EEC, or Regulation (EU) 2016/425, as
applicable, or sbsequent revision;

(b) it is designed to restrain no more than a single person (e.g. hoist or cargo hook operator,
photographer, etc.) inside the cabin, or to restrain no more than two persons outside the cabin;

(c) itis not a rigid structure such ascage, a platform or a basket.
PCDSs that cannot be considered to be simple are considered to be complex.

Note 1: EASA or the relevant Authority should be contacted to confirm the classification in the event
that:

T a PCDS includes new or novel features;
T a PCDS has not been proven by appreciable and satisfactory service experience; or

T there is any doubt in th classification.

Powered by EASA eRules Pagel73of 329 Dec 202:


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri  Subpart Dt Design ad Constructio
ooty E A SA (CS29) (Amendment 7) EXTERNAL LO¢

Approval of Simple PCDSs

If the approval of a simple PCDS is requested, then Directive 89/686/EEC, or Regulation (EU) 2016/425
are an acceptable basis for the certification of a simple PCDS provided that:

(@)

(b)

(€)

(d)

(e)

the applicable Directive 89/686/EEC or Regulation (EU) 2016/425, as applicable, or subsequent
revision and corresponding EN standards for the respective components are complied with (EC
Type Examination Certificate);

the applicant for the minor chamghas obtained from the manufacturer and keeps on record
the applicable EC Conformity Certificate(s).

Note 2: A simple PCDS has an EC Type Examination Certificate (similar to an STC), issued by a
Notified Certification Body and, for the production and keting, an EC Conformity Certificate
(similar to an EASA Form 1) issued by the manufacturer.

Note 3: In cases where ropes or elements connect simple PCDSs to the hoist/cargo hook or
internal helicopter cabin, the EN certification can be achieved by a bodgting the
transposition into national law of the applicable EC/EU regulation.

The Eeertified components are appropriately qualified for the intended use and the
environmental conditions.

Note 4: The intended use and corresponding risks must be aemesl when selecting EN
standards. For example hoist operators and rescuers that have to work at the edge of the cabin
or outside should have full body harnesses to address the risk of inversion. Litters and the
corresponding restraint systems should beegdately designed for the loads that can be
generated during spinning.

Note 5: The assembly of the different components should also consider the intended use. For
example the attachment of the tethering strap to the harness of a hoist operator shoulof be

a DADquickrelease type to allow quick detachment from the aircraft following a ditching or
emergency landing. The tethering strap should also be adjustable to take up slack and avoid
shock loads being transmitted to other components.

The maximuntoad applied to each component between the HEC and the hook is conservatively
estimated. This is particularly important when more than one person is attached by a single
system to the cargo hook/ hoist. Appendix 1 defines the appropriate minimum ultifoate
(Umin). If Uminis above the static strength currently declared by the supplier of the PCDS or of a
component of the attachments, through compliance with an EN standard, then proof of
sufficient strength is to be provided by static tests. All pdes#iervice load cases (including
asymmetric load distribution) are to be considered. In this case, the PCDS and/or the attaching
means (e.g. rope, carabineer, shackles, etc.) must be capable of supparisfgilh minimum

of 3 minutes without failure. Aere should be no deformation of components that could allow
the release of the HEC. Components and details added to treppidved equipment (such as
splicing, knots, stitching, seams, press fits, etc.) or the materials used (textiles, composites, etc.)
that might reduce the strength of a product or could (in combination) have other detrimental
effects have been investigated by the applicant and accounted for in the substantiation.

The effects of ageing (due to sunlight, temperature, water immersigtc.) and other
operational factors that may affect the strength of the PCDS are accounted for through
appropriate inspections and the application of a calendar life limit as appropriate. The PCDS and
the related attachment elements are limited to therdage of HEC.

The risk of fatigue failure is minimised. See section below for further details.
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() Instructions for Continued Airworthiness (ICA) should be provided. Typically, the ICA would
comprise an inspection programme and maintenance insions based on the applicable
YI ydzZFlF OGdzZNENRaA REFEGF® ¢KS L/! akKz2dzZ R Syad:iNB (K
might affect its strength are accounted for. A calendar life limit should be applied when
appropriate.

() When the harness is nalesigned to transport an incapacitated or untrained person, then the
labelling and/or the user/flight manual should include a specific limitation of use as applicable.

Note 6: The following considerations and corresponding instructions/limitations shueild
taken for EN 1498 Type A and C rescue loops due to their potential detrimental physiological
effects and the risk falling out:

(@) whether life is in imminent risk;

(b) the physical condition of the person to be hoisted, particularly whether theuessavill
remain conscious and coherent during the hoist process;

(c) the potential for the person to remain compliant with the brief given prior to hoisting;
(d) alternative methods and devices to recover the person; and
(e) whether the risk of fallig from the device would result in further serious injury or death.

Simple PCDS Helicopter Compatibility

The ingress/egress of the simple PCDS in the cabin should be verified on the specific rotorcraft by
means of a test. The compatibility with the hoist hook, unless the ring is already specified in the RFM,
should also be verified by means of a test.

The veification of the hook and simple PCDS compatibility should also verify the absence ofany roll
out/jamming phenomenon in order to:

(@) prevent any inadvertent release of the load from the cargo hook; and/or
(b) prevent the ring from jamming on the lodmbam during the release.
Manufacturing and ldentification

Simple PCDSs that comply with Directive 89/686/EEC, or Regulation (EU) 2016/425, as applicable, or
subsequent revision and the corresponding EN standards for the respective components are labelled
by the manufacturer according to the applicable standard.ndt already contained in the
manufacturer labelling, the following additional information, as applicable, should be made visible on
labelling on simple PCDSs:

(@) manufacturing date;

(b) life-limit date (if different from any existing one marked orethersonal protective equipment
(PPE));

(€ YIydzZFI OGdzZNBENRA ARSYUGATFTAOIFIGAZ2YT
(d) part number;

(e) serial number or unique identification of the single PCDS;

(H  STC/minor change approval number (if applicable);

(g) authorised load in kg;

(h) authorised number of persons;

()  Any other limitation not recorded in the manufacturer labelling.
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Simple PCDS Static Strength

The PCDS should be substantiated for the loading conditions determined under the applicable
paragraphs of FAA AC 29.865. For a R&€Db&certified separately from the hoist, using the guidance
of this certification memo, the minimum ultimate load.(i}) to be substantiated is defined as follows:

YOAaQE ¢ QQQL Q6 ¢ T@INQL O ¢ ¢ i

Where:

M is the total mass of the PCDS equipment/component and persons restrained by the part being
substantiated (this is equivalent to the working load rating of an EN). The mass of each person should
be assumed to be 100 kg.

NOTE: If the person(s) or their task requities personal carriage of heavy items (backpacks, tools,

FANBE SEGAYIdA&aKSNEE SiOd0x (GKS&aS Ydad 6S | 002 dzyi
mass of 100 kg.

nis the helicopter manoeuvring limit load factor and must be assumed C%£29.33dnd29.863.

j is the ultimate load factor of safety for all parts = 15%5(29.3083

Kis an additional safety factor for textiles = 2.0 (see NOTEL.20.610

jf is an additional fitting factor = 1.33 applying to all joints, fittings, €& 29.610

gis the acceleration due to gravity of 9.81 rh/s

The resulting values to ensure compliance with the2@Static strength requirements are:

ULminfor metallic elements with a fitting factor (needed for all joints and fittings): = 7 Mg.

(NOTE: To address fatigue, a value of 10 Mg may be required; see the section below on fatigue.)
Uminfor textiles (webbing, ropes, etc.) with fitting factor: = 14 Mg (see NOTE 1).

ULminmay be compared to the strength of the PCDS components alreadiastibted according to
Directive 89/686/EEC, or Regulation (EU) 2016/425, as applicable, or subsequent revision and the
corresponding EN Standards or Directive 2006/42/EC Annex | Point 6. Where gfeater than that

laid down in the Directives/EN refjaments, a static test to not less thankiwill be necessary. The

test load must be sustained for 3 minutes. In addition, there should be no detrimental or permanent
deformation of the metallic components at 3.5 Mg 29.306

NOTE 7: Directive 2006/42/EC Annex | Point 6 recommends a safety factor of 14 (2 x 7) for textiles
applied to the working load (equivalent to 14 M above) for equipment lifting humans, whereas for a
rescue harness, EN 1497 requires distiest load of not less than éhgreater of either 15 kN or
10times the working load. Considering this difference, for each textile component within the PCDS
certified to one of the following ENs, the value of K may be reduced, such thatsthot less than

10 Mg, where M is not more than 150 kg:

For harnesses, EN 361, EN 1497 or EN 12277A, EN 813 or EN 12277C apply; for belts or straps and for
lanyards, EN 354 applies. This allowance is not applicable to ropes.

Furthermore, to allow this reduced kee of Uminand to address any potential deterioration of textiles
due to environmental and other hidden damage, the ICA must include a life limitation of 5 years (or
the life indicated by the PCDS manufacturer, if less) and an annual detailed inspédtiergeneral
condition of the harness.
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Simple PCDS Fatigue

When the simple PCDS and the related attachment elements are limited to the carriage of HEC only,
no further specific fatigue substantiation is necessary for each part of the simple PCDS that is either:

(a) certified in accordance with an applicable ENittls referenced in this AMC for which the
allowable working load is not exceeded by the mass M; or

(b) substantiated for static strength as described above withddiot less than 10 Mg.

[Amdt No: 29/5]
[Amdt No: 29/6]
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MISCELLANEOUS

CS 29.871 Levelling marks

ED Decision 2003/16/RM

There must be reference marks fewelling the rotorcraft on the ground.

CS 29.873 Ballast provisions

ED Decision 2003/16/RM

Ballast provisions must be designed and constructed to prevent inadvertent shifting of ballast in flight.
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SUBPARET POWERPLANT
GENERAL

CS 29.901 Installation

ED Decision 2003/16/RM

(@) For the purpose of this Code, the powétant installation includes each part of the rotorcraft
(other than the main and auxiliary rotor structures) that:

(1) Is necessary for propulsion;
(2) Affects the control of the major propulsive units; or
(3) Affects the safety of the major propulsive tmbetween normal inspections or overhauls.
(b) For each powerplant installation:
(1) The installation must comply with:
()  The installationinstructions provided under GS and
(i)  The applicable provisions of this Subpart.

(2) Each component of thénstallation must be constructed, arranged, and installed to

ensure its continued safe operation between normal inspections or overhauls for the

range of temperature and altitude for which approval is requested.

(3) Accessibility must be provided to alleany inspection and maintenance necessary for
continued airworthiness.

(4) Electrical interconnections must be provided to prevent differences of potential between

major components of the installation and the rest of the rotorcratt.

(5) Axial and radial exgnsion of turbine engines may not affect the safety of the installation;
and

(6) Design precautions must be taken to minimise the possibility of incorrect assembly of
components and equipment essential to safe operation of the rotorcraft, except where

operation with the incorrect assembly can be shown to be extremely improbable.

(c) For each powerplant and auxiliary power unit installation, it must be established that no single

failure or malfunction or probable combination of failures will jeopardise tife speration of
the rotorcraft except that the failure of structural elements need not be considered if the
probability of any such failure is extremely remote.

(d) Each auxiliary power unit installation must meet the applicable provisions of this Subpart
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CS 29.903 Engines

ED Decision 2003/16/RM

(@) (Reserved)

(b) Category A; engine isolatiofor each Category A rotorcraft, the powerplants must be arranged
and isolated from each other to allow operation, in at least one configuration, so that tbeefail
or malfunction of any engine, or the failure of any system that can affect any engine, wgll not

(1) Prevent the continued safe operation of the remaining engines; or

(2) Require immediate action, other than normal pilot action with primary flightiads, by
any crew member to maintain safe operation.

(o Category A; control of engine rotatiofRor each Category A rotorcraft, there must be a means
for stopping the rotation of any engine individually in flight, except that, for turbine engine
installaions, the means for stopping the engine need be provided only where necessary for
safety. In additiorg

(1) Each component of the engine stopping system that is located on the engine side of the
firewall, and that might be exposed to fire, must be at tfag resistant; or

(2) Duplicate means must be available for stopping the engine and the controls must be
where all are not likely to be damaged at the same time in case of fire.

(d) Turbine engine installatiorfor turbine engine installations,

(1) Desgn precautions must be taken to minimise the hazards to the rotorcraft in the event
of an engine rotor failure; and,

(2) The powerplant systems associated with engine control devices, systems, and
instrumentation must be designed to give reasonable assteathat those engine
operating limitations that adversely affect engine rotor structural integrity will not be
exceeded in service.

(e) Restart capability:
(1) A means to restart any engine in flight must be provided.

(20 Except for the irflight shutdown of all engines, engine restart capability must be
demonstrated throughout a flight envelope for the rotorcraft.

(3 Following the irflight shutdown of all engines,ftight engine restart capability must be
provided.

CS 29.907 Engine vibration

ED Decision 2003/16/RM

(@) Each engine must be installed to prevent the harmful vibration of any part of the engine or
rotorcratft.

(b) The addition of the rotor and the rotor drive system to the engine may not subject the principal
rotating parts of the agine to excessive vibration stresses. This must be shown by a vibration
investigation.
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CS 29.908 Cooling fans

ED Decision 2003/16/RM

For cooling fans that are a part of a powerplant installation the following apply:

(a) Category AFor cooling fans italled in Category A rotorcraft, it must be shown that a fan blade
failure will not prevent continued safe flight either because of damage caused by the failed
blade or loss of cooling air.

(b) Category BFor cooling fans installed in Category B rotor;rifere must be means to protect
the rotorcraft and allow a safe landing if a fan blade fails. It must be shown that :

(1) The fan blade would be contained in the case of a failure;
(2) Each fan is located so that a fan blade failure will not jeoparaifetys or

(3) Each fan blade can withstand an ultimate load of 1.5 times the centrifugal force expected
in service, limited by either:

(i)  Thehighest rotational speeds achievable under uncontrolled conditions; or
(i)  An overspeed limitindevice.

(c) Fatigue evaluationUnless a fatigue evaluation undét 29.571s conducted, it must be shown
that cooling fan blades are not operating at resonant conditions within the operating limits of
the rotorcratft.
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ROTO®RIVESYSTEM
CS 29.917 Design

ED Decision 2018/007/R

(8 GeneralThe rotor drive system includes any part necessary to transmit power from the engines
to the rotor hubs. This includes gearboxes, shafting, universal joints, couplings, rotor brake
assemblies, clutches, supporting bearings for shafting, anyddtet accessory pads or drives,
lubricating systems for drive system gearboxes, oil coardsany cooling fans that are a part
of, attached to, or mounted on the rotor drive system.

(b) Design assessmerA design assessment must be performed to enstuag the rotor drive
system functions safely over the full range of conditions for which certification is sought. The
design assessment must include a detailed failure analysis to identify all failures that will
prevent continued safe flight or safe landjnand must identify the means to minimise the
likelihood of their occurrence.

(c) Arrangement Rotor drive systems must be arranged as follows:

(1) Each rotor drive system of muléngine rotorcraft must be arranged so that each rotor
necessary fooperation and control will continue to be driven by the remaining engines
if any engine fails.

(2) For singleengine rotorcraft, each rotor drive system must be so arranged that each rotor
necessary for control in autorotation will continue to be driventfsy main rotors after
disengagement of the engine from the main and auxiliary rotors.

(3) Each rotor drive system must incorporate a unit for each engine to automatically
disengage that engine from the main and auxiliary rotors if that engine fails.

(4) If atorque limiting device is used in the rotor drive system, it must be located so as to
allow continued control of the rotorcraft when the device is operating.

(5) If the rotors must be phased for intermeshing, each system must provide constant and
positive phase relationship under any operating condition.

(6) If a rotor dephasing device is incorporated, there must be means to keep the rotors
locked in proper phase before operation.

[Amdt No: 29/5]

ED Decision 201807/R

This AMC provides further guidance and acceptable means of compliance to supplement FAA AC 29
H/ 2 '] HpdpmT I (2 YSSO 9! {1 Qad AYUSNILINBIFIGAZ2Y
with the FAA AC.

Vibration Health MonitoringWhere Vibation Health Monitoring is used as a compensating provision

to meetCS 29.917(b}he design and performance of the vibration health monitoring system should
be approved by requesting compliance Wil 29.1465(a)

For lubrication systems: a dedicated safety assessment should be performed that addresses all the
lubrication systems of rotor drive system gearboxes and, in particular, the following:
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(@)

(b)

(€)

(d)

(€)

Identification of any single failure, malfunction, or reasonably conceivable combinations of
failures that may result in a loss of oil pressure, a loss of oil supply to the dynamic components
or a loss of the oil scavenge function. This normally takesotine of a failure mode and effects
analysis. Compensating provisions should be identified to minimise the likelihood of occurrence
of these failures. The safety assessment should also consider potential assembly or
maintenance errors that cannot be readdgtected during specified functional checks.

The safety assessment should consider any specific design features which are subject to
variability in manufacture or wear/degradation in service and which could have an appreciable
effect on the maximunperiod of operation following loss of lubrication. Any features that may
have a significant influence on the behaviour of the residual oil or the auxiliary lubrication
system should be taken into account when determining the configuration of test articles.

Identification of the most severe failure mode that results in the shortest duration of time in
which the gearbox should be able to operate following the indication to the flight crew of a
normakuse lubrication system failure. This should be usedsimulating lubrication failure
during the CS 29.927(c) loss of lubrication test.

Auxiliary lubrication system: Where compliance witB 29.927(d$ reliant upon the operation

of an auxiliary lubrication ystem, sufficient independence between the norruge and
auxiliary lubrication systems should be substantiated. Comuoause failure analysis, including
commonmode, particulafisk, and zonal safety analyses, should be performed. It should be
establishedhat no single failure or identified commearause failure will prevent the operation

of both the normaluse and the auxiliary lubrication systems, apart from any failures that are
determined to be extremely remote lubrication failures. The effects ofwvedaent operation of

the auxiliary lubrication system should also be considered.

Definitions

(1) Lubrication System Failure: in the contextG$ 29.917(byeferences to a failure of the
lubrication systen should be interpreted as any failure that results in a loss of pressure
and an associated low oil pressure warning, within the duration of one flight.

(2) Most severe failure mode: the failure mode of the normal use lubrication system that
results in tke shortest duration of time in which the gearbox is expected to operate
following an indication to the flight crew.

(3) Normaluse lubrication system: the lubrication system relied upon during normal
operation.

(4) Auxiliary lubrication system: any Itbation system that is independent of the normal
use lubrication system.

(5) Independent: an auxiliary lubrication system should be able to function after a failure of
the normaluse lubrication system. Failure modes which may result in the subsequent
failure of both the auxiliary and the normase lubrication systems and which may
prevent continued safe flight or safe landing should be shown to be extremely remote
lubrication failures.

(6) Extremely remote lubrication failure: a lubrication failure evl the likelihood of
occurrence has been minimised, either by structural analysis in accordance with
C9.5710r laboratory testing. Alternatively, service experience or other means can be
used which indicate vel of reliability comparable with one failure per 10 million hours.
Failure modes including failures of external pipes, fittings, coolers, or hoses, and any
components that require periodic removal by maintainers, should not be considered as
extremely emote lubrication failures.
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()  Determination of the Most Severe Failure Mode

(1) The objective of the loss of lubrication test is to demonstrate the operation of a rotor
drive system gearbox following the most severe failure mode of the neousal
lubrication system. The determination of the most severe failure mode may not be
immediatkly obvious, as leakage rates vary, and system performance following leaks from
different areas varies as well. Thus, a careful analysis of the potential failure modes
should be conducted, taking into account the effects of flight conditions if relevant.

(2) The starting point for the determination of the most severe failure mode should be an
assessment of all the potential lubrication system failure modes. This should be
accomplished as part of theS 29.917(ljesign assessment, and include leaks from any
connections between components that are assembled together, such as threaded
connections, hydraulic inserts, gaskets, seals, and packigd§). Failure modes, such
as failures of external lines, failuresafmponent retention hardware and wathrough
cracks that have not been substantiated 66 29.307CS 29.57-nd CS 29.923(m)
should also be considered. The determipatthat a failure is an extremely remote
lubrication failure, when used to eliminate a potential failure mode from being
considered as a candidate most severe failure mode, should be substantiated. Where
leakage rates or the effect of failure modes canrm easily determined, then a
laboratory test should be conducted. Once the most severe failure mode has been
determined, this should form the basis of the conditions for the start of the test.

(g) Use of an auxiliary lubrication system

Use of an auxdiry lubrication system may be an acceptable means of providing extended
operating time after a loss of lubrication. The auxiliary lubrication system should be designed
to provide sufficient independence from the normage lubrication system. Since the diaxy
lubrication system is by definition integral to the same gearbox as the nessgalubrication
system, it may be impractical for it to be completely independent. Therefore, designs should be
conceived such that shared components or interfaces betwdne normaluse and auxiliary
lubrication systems are minimised and comply with the design assessment provisions of
C9.917(b) A failure of any common feature shared by both the norsd and auxiliary
lubrication systems that could result in the failure of both systems, and would consequently
reduce the maximum period of operation following loss of lubrication, should be shown to be
an extremely remote lubrication failure. If compliance wiltgs 29.927(cis reliant on the
functioning of an auxiliary lubrication system, then:

(1) inthe unlikely event of a combined failure of both the normaé lubrication system and
the auxiliary lubrication system, the RFM emerggprocedures should instruct the flight
ONBg G2 W[IYR AYYSRAIFIGSteQ dzyftSaa GSadAy3
performed in order to substantiate that an increased duration is justified; and

(2) a means of verifying that the auxiliary lubtiicen system is functioning properly should
be provided during normal operation of the rotorcraft on either a periodic/flight or
continual basis. Following failure of the normal use lube system and activation of an
auxiliary lubrication system the fligy crew should be alerted in the event of any system
malfunction.

(h) Independence of the auxiliary lubrication system.
(1) Inorder to ensure that the auxiliary lubrication system is sufficiently independent:

(i)  a failure of any pressurised portiorf the normatuse lubrication system should
not result in a subsequent failure of the auxiliary lubrication system;
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(i)  common failure modes shown to defeat both the normiake and the auxiliary
lubrication systems should be shown to be extremely remote lubrication failures,
unless it is demonstrated by testing conducted to comply with 29.927(c) that the
failure mode doesa i O2 YLINBYA &S G(GKS Wal EAYdzY LISNA:
f2aa 2F fdzooNAOFGA2Y QT | yR

(i) control systems, logic and heaiteporting systems should not be shared;
consideration should be given to the design process to ensure appropriate
segregation of tb control and warning systems in the system architecture.

(2) Methods which should be used to demonstrate that failure modes of common areas are
extremely remote include:

(i) field experience of the exact design with an exact application;

(i) field experience with a similar design/application with supporting test data to allow
a comparison;

(i) demonstration by test of extremely low leakage rates;
(iv) redundancy of design;

(v) structural substantiation with a high safety margin forraknts of the lubrication
systems assessed agaiss 29.57:1and

(vi) assessment of the potential dormant failure modes of the auxiliary lubrication
system, and in order to minimise the risk of dormant failudetermination of the
health of the auxiliary lubrication systepmior to each flight.

[AmdtNo: 29/3]
[Amdt No: 29/5]

CS 29.921 Rotor brake

ED Decision 2003/16/RM

If there is a means to control the rotation of the rotor drive system independently oétiggne, any
limitations on the use of that means must be specified, and the control for that means must be
guarded to prevent inadvertent operation.

CS 29.923 Rotor drive system and control mechanism tests

ED Decision 2003/16/RM

(@) Endurance tests, gerar Each rotor drive system and rotor control mechanism must be tested,
as prescribed in suparagraphs (b) to (n) and (p), for at least 200 hours plus the time required
to meet the requirements of suparagraphs (b)(2), (b)(3) and (k). These tests must be
conducted as follows:

(1) Tenhour test cycles must be used, except that the test cycle must be extended to include
the OEI test of subaragraphs (b)(2) and (k), if OEI ratings are requested.

(2) The tests must be conducted on the rotorcraft.
(3) Thetest torque and rotational speed must be:
(i) Determined by the powerplant limitations; and

(i)  Absorbed by the rotors to be approved for the rotorcraft.
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(b) Endurance tests, takeff run. The take off run must be conducted as follows:

(1)

(@)

()

Except aprescribed in subparagraphs (b)(2) and (b)(3), the taé# torque run must
consist of 1 hour of alternate runs of 5 minutes at také torque and the maximum
speed for use with takeff torque, and 5 minutes at as low an engine idle speed as
practicabé. The engine must be declutched from the rotor drive system, and the rotor
brake, if furnished and so intended, must be applied during the first minute of the idle
run. During the remaining 4 minutes of the idle run, the clutch must be engaged so that
the engine drives the rotors at the minimum practical rpm. The engine and the rotor drive
system must be accelerated at the maximum rate. When declutching the engine, it must
be decelerated rapidly enough to allow the operation of the overrunning clutch.

For helicopters for which the use of a2&tnute OEI rating is requested, the taksf run

must be conducted as prescribed in subparagraph (b)(1), except for the third and sixth
runs for which the takeoff torque and the maximum speed for use with tad# torque

are prescribed in that paragraph. For these runs, the following apply:

()  Each run must consist of at least one period of 2% minutes with takéorque
and the maximum speed for use with takéf torque on all engines.

(i)  Each run must corsti of at least one period, for each engine in sequence, during
which that engine simulates a power failure and the remaining engines are run at
the 2% minutes OEI torque and the maximum speed for use witinibate OEI
torque for 2% minutes.

For multiengine, turbinepowered rotorcraft fo which the use of 3@econd/2minute
OEI power is requested, the takd run must be conducted as prescribed in sub
paragraph (b)(1) except for the following:

() Immediately following any one-Binute poweron runrequiredby subparagraph
(b)(1), simulate a failure, for each power source in turn, and apply the maximum
torque and the maximum speed for use with the-&cond OEI power to the
remaining affected drive system power inputs for not less than 30 secoadh. E
application of 36second OEI power must be followed by two applications of the
maximum torque and the maximum speed for use with the 2 minute OEI power for
not less than 2 minutes each; the second application must follow a period at
stabilised continuas or 3Gminute OEI power (whichever is requested by the
F LILIX AOFyGodw !4 tSFad 2yS NHzy aSljdzSyoOS
ARt SQ O2yRAGAZY® 2KSYy O2yRdzOGSR 2y |
conducted following stabilisation at talaf power.

(i)  Forthe purpose of this paragraph, an affected power input includes all parts of the
rotor drive system which can be adversely affected by the application of higher or
asymmetric torque and speed prescribed by the test.

(i)  This test may & conducted on a representative bench test facility when engine
limitations either preclude repeated use of this power or would result in premature
engine removals during the test. The loads, the vibration frequency, and the
methods of application to theféected rotor drive system components must be
representative of rotorcraft conditions. Test components must be those used to
show compliance with the remainder of this paragraph.
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(c) Endurance tests, maximum continuous rlihree hours of continuous opation at maximum
continuous torque and the maximum speed for use with maximum continuous torque must be
conducted as follows:

(1) The main rotor controls must be operated at a minimum of 15 times each hour through
the main rotor pitch positions of maximumwertical thrust, maximum forwardhrust
component, maximum aft thrust component, maximum left thrust component, and
maximum right thrust component, except that the control movements need not produce
loads or blade flapping motion exceeding the maximum $oafdmotions encountered in
flight.

(2) The directional controls must be operated at a minimum of 15 times each hour through
the control extremes of maximum right turning torque, neutral torque as required by the
power applied to the main rotor, and maximuleft turning torque.

(3) Each maximum control position must be held for at least 10 seconds, and the rate of
change of control position must be at least as rapid as that for normal operation.

(d) Endurance test90% of maximum continuous rutine hour é continuous operation at 90% of
maximum continuous torque and the maximum speed for use with 90% of maximum
continuous torgue must be conducted.

(e) Endurance tests; 80% of maximum continuous @me hour of continuous operation at 80% of
maximum continous torque and the minimum speed for use with 80% of maximum continuous
torgue must be conducted.

(H  Endurance tests; 60% of maximum continuous Tuvo hours or, for helicopters for which the
use of either 3éminute OEI power or continuous OEI poweneiguested, 1 hour of continuous
operation at 60% of maximum continuous torque and the minimum speed for use with 60% of
maximum continuous torque must be conducted.

() Endurance tests: engine malfunctioning ritrmust be determined whether malfunctiorgnof
components, such as the engine fuel or ignition systems, or whether unequal engine power can
cause dynamic conditions detrimental to the drive system. If so, a suitable number of hours of
operation must be accomplished under those conditions, 1 hdwvlich must be included in
each cycle, and the remaining hours of which must be accomplished at the end of the 20 cycles.
If no detrimental condition results, an additional hour gevation in compliance with sub
paragraph (b) must be conducted in accande with the run schedule of sygaragraph (b)(L
without consideration of sutparagraph (b)(2).

(h) Endurance tests; overspeed rubne hour of continuous operation must be conducted at
maximum continuous torque and the maximum powsaT overspeed expectkin service,
assuming that speed and torque limiting devices, if any, function properly.

()  Endurance tests: rotor control positiohen the rotor controls are not being cycléedring
the endurance tests, the rotor must be operated, using the proceslupeescribed in
subparagraph (c), to produce each of the maximum thrust positions for the following
percentages of test time (except that the control positions need not produce loads or blade
flapping motion exceeding the maximum loads or motions encowatén flight):

(1) For full vertical thrust, 20%.

(2) For the forward thrust component, 50%
(3) For the right thrust component, 10%.
(4) For the left thrust component, 10%.
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0)

(k)

()
(m)

(n)

(0)

(9)]

(5) For the aft thrust component, 10%.

Endurance tests, clutch and brake engagets. A total of at least 400 clutch and brake
engagements, including the engagements of-pabagraph (b)must be made during the take

off torque runs and, if necessary, at each change of torque and speed throughout the test. In
each clutch engagementhe shaft on the driven side of the clutch must be accelerated from
rest. The clutch engagements must be accomplished at the speed and by the method prescribed
by the applicant. During deceleration after each clutch engagement, the engines must be
stoppedrapidly enough to allow the engines to be automatically disengaged from the rotors
and rotor drives. If a rotor brake is installed for stopping the rotor, the clutch, during brake
engagements, must be disengaged above 40% of maximum continuous rotor spedte
rotors allowed to decelerate to 40% of maximum continuous rotor speed, at which time the
rotor brake must be applied. If the clutch design does not allow stopping the rotors with the
engine running, or if no clutch is provided, the engine musttbpped before each application

of the rotor brake, and then immediately be started after the rotors stop.

Endurance tests, OEI power run.

(1) For rotorcraft for which the use of 3finute OEI power is requested, a run atrdihute
OEI torque and themaximum speed for use with 3@inute OEI torque must be
conducted as follows. For each engine, in sequence, that engine must be inoperative and
the remaining engines must be run for a-@nute period.

(2) For rotorcraft for which the use of continuous @BWwer is requested, a run at continuous
OEI torque and the maximum speed for use with continuous OEI torque must be
conducted as follows. For each engine, in sequence, that engine must be inoperative and
the remaining engines must be run for 1 hour.

(3) The number of periods prescribed in spharagraph (k)(1) or (k)(2) may not be less than
the number of engines, nor may it be less than two.

Reserved.

Any components that are affected by manoeuvring and gust loads must be investigated for the
same fight conditions as are the main rotors, and their service lives must be determined by
fatigue tests or by other acceptable methods. In addition, a level of safety equal to that of the
main rotors must be provided for:

(1) Each component in the rotor driveystem whose failure would cause an uncontrolled
landing;

(2) Each component essential to the phasing of rotors on mmattir rotorcraft, or that
furnishes a driving link for the essential control of rotors in autorotation; and

(3) Each componentommon to two or more engines on muéingine rotorcratft.

Special testsEach rotor drive system designed to operate at two or more gear ratios must be
subjected to special testing for durations necessary to substantiate the safety of the rotor drive
system.

Each part tested as prescribed in this paragraph must be in a serviceable condition at the end
of the tests. No intervening disassembly which might affect test results may be conducted.

Endurance tests; operating lubricant® be approvedf use in rotor drive and control systems,
lubricants must meet the specifications of lubricants used during the tests prescribed by this
paragraph. Additional or alternate lubricants may be qualified by equivalent testing or by
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comparative analysis of lvicant specifications and rotor drive and control system
characteristics. In addition:

(1)

(2)

3)

At least three 1€hour cycles required by this paragraph must be conducted with

transmission and gearbox lubricant temperatures, at the location prescribed for
measuement, not lower than the maximum operating temperature for which approval

is requested;

For pressure lubricated systems, at least threend@r cycles required by this paragraph
must be conducted with the lubricant pressure, at the location presdrider
measurement, not higher than the minimum operating pressure for which approval is
requested; and

The test conditions of suparagraphs (p)(1) and (p)(2) must be applied simultaneously
and must be extended to include operation at any @rineinoperative rating for
which approval is requested.

CS 29.927 Additional tests

(@)

(b)

(€)

ED Decision 2018/007/R

Any additional dynamic, endurance, and operational tests, and vibratory investigations
necessary to determine that the rotor drive mechanism is safestrha performed.

If turbine engine torque output to the transmission can exceed the highest engine or
transmission torque limit, and that output is not directly controlled by the pilot under normal
operating conditions (such as where the primary engioeer control is accomplished through
the flight control), the following test must be made:

(1)

(@)

Under conditions associated with all engines operatintake 200 applications, for
10seconds each, of torque that is at least equal to the lesser of:

()  Themaximum torque used in meetin@S 29.92Blus 10%; or

(i)  The maximum torque attainable under probable operating conditions, assuming
that torque limiting devices, if any, function properly.

For multiengine rotorcraft under conditions associated with each engine, in turn,
becoming inoperative, apply to the remaining transmission torque inputs the maximum
torgue attainable under probable operating conditions, assuming that torque limiting
devices, if any, furiion properly. Each transmission input must be tested at this
maximum torque for at least 15 minutes.

Lubrication system failuré&or rotor drive system gearboxes required for continued safe flight
or safe landing which have a pressurised noros# Ilbrication system, the following apply:

(1)

CategoryA. Confidence shall be established that the rotor drive system has-Higlih
operational endurance capability of at least 30 minutes following a failure of any one
pressurised normalise lubrication system.

For each rotor drive system gearbox necessarycdntinued safe flight or safe landing, a
test shall be conducted simulating the effect of thest severe failure mode of the
normaluse lubrication systeras determined by the failure analysis@$29.917(b) The
duration of the test shall be dependent upon the number of tests and the component
condition after the test. The test shall be conducted such that it begins upon the
indication to the flight crew that a lubrication failure has occurred, and its l@pdn
consistent with 1 minute at maximum continuous power, followed by the minimum
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(d)

(e)

(f)

power needed for continued flight at the rotorcraft maximum gross weight. The test shall
end with a 45second out of ground effect (OGE) hover to simulate a landing phase. T
results must substantiate theaximum period of operation following loss of lubrication
by means of an extended test duration, multiple test specimens, or another approach
prescribed by the applicant and accepted by EASA, and must support the progedure
published in the rotorcraft flight manual (RFM). Flight durations lotigan 30 minutes

may be demonstrated by means of a correspondingly longer test with appropriate margin
and substantiation.

(2) Category B. Confidence shall be established that tier rdrive system has an-light
operational endurance capability to complete an autorotation descent and landing
following a failure of any one pressurisedrmatuse lubrication system

For each rotor drive system gearbox necessary for safe autorotation descent or safe
landing, a test of at least 16 minutes and 15 seconds followingribst severe failure
mode of the normalse lubrication systeras determined by the failure analysis of
C9.917(bxhall be conducted. The test shall be conducted such that it begins upon the
indication to the flight crew that a lubrication failure has occurred and its loading is
consistent with 1 minute at maximurmontinuous power, after which the input torque
should be reduced to simulate autorotation for 15 minutes. The test shall be completed
by the application of an input torque to simulate a minimum power landing for
approximately 15 seconds.

Overspeed tds The rotor drive system must be subjected30 overspeed runs, each 303t
secondsn duration, at not less than either the higher of the rotational speed to be expected
from an engine control device failure or 105% of the maximum rotational speedgding|
transients, to be expected in service. If speed and torque limiting devices are installed, are
independent of the normal engine control, and are shown to be reliable, their rotational speed
limits need not be exceeded. These runs must be conductéallas/s:

(1) Overspeed runs must be alternated with stabilising runs of from 1 to 5 minutes duration
each at 60 to 80% of maximum continuous speed.

(2) Acceleration and deceleration must be accomplished in a period omger than
10seconds (except whermaximum engine acceleratiorate will require more than
10seconds), and the time for changing speeds may not be deducted from the specified
time for the overspeed runs.

(3) Overspeed runs must be made with the rotors in the flattest pitch for smoothaijmer.

The tests prescribed in sygmragraphs (b) and (d) must be conducted on the rotorcraft and the
torgue must be absorbed by the rotors to be installed, except that other ground or flight test
facilities with other appropriate methods ¢drque absorption may be used if the conditions of
support and vibration closely simulate the conditions that would exist during a test on the
rotorcraft.

Each test prescribed by this paragraph must be conducted without intervening disassembly and,
exeept for the lubrication system failure test required by sudragraph (c) , each part tested
must be in a serviceable condition at the conclusion of the test.

[Amdt No: 29/5]
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ED Decision 2018/007/R
This AMC replaces item a. (8ex 29.927(c)) of FAA AC 29.927 (Amendmer2@P
(a) Explanation

(1) AMC 29.927 revises the rotor drive systems loss of lubrication test provisions for Category
A rotorcraft, as defined IS 29.927(c)rhischanges the related requirement to show a
OF LI oAftAGE GKNRdAzAK (dSadAy3a 2F G £SFHad oc Y
and load conditions are now defined directly in the pransiThe failure condition to be
simulated is the most severeds of lubrication failure mode of the normase lubrication
system, which is defined IAMC 29.91® LYy I RRAGA2Y > GKS GSN¥Y Wo
SEGNBYSte NBY23SQ KlIa 0SSy NBYahOS ke TNRY |
lubrication system reliability is now addressed under 29.917(b).

(2) CS 29.927(c) is intended to apply to pressurised lubrication systems, as the likelihood of
loss of lubrication is significantly greater for gearboxes that use pressurisadatitn
and external cooling. This is due to the increased complexity of the lubrication system,
the external components that circulate oil outside the gearbox, and the resultant rapid
leakages that may occur with a pressurised system. A pressurisedaltidmi system is
Y2NB O2YY2ytfté dzaASR Ay GKS NRG2NONI FEQa YI Ay
rotor drive system gearboxes. The need for dedicated loss of lubrication testing for
gearboxes using nepressurised (splash) lubrication systems isd®ined by the design
assessment carried out in accordance with 29.917(b).

(3) This provision is applicable to any pressurised lubrication gearbox that is necessary for
continued safe flight or safe landing. Accordingly, this provision is not applitable
gearboxes that are not essential for continued safe flight or safe landing and which have
a lubrication system which is independent of other essential gearboxes.

(4) The lubricating system has two primary functions. The first is to provide lubriczititey
contacting or rubbing surfaces to reduce the heat energy generated by friction. The
second is to dissipate the heat energy generated by the friction of meshing gears and
bearings, thus maintaining surface and component temperatures. Accordiniglys af
lubrication leads to increased friction between components and increased component
surface temperatures. With increased component surface temperatures, surface
hardness may be lost, resulting in the inability of the component to carry or transmit
loads appropriately. Thermal expansion in gearbox components may eventually lead to
the mechanical failure of bearings, journals, gears, shafts, and clutches that are subjected
to high loads and rotational speeds. A loss of lubrication may result fromreitteznal
or external failures.

(5) The intent of the rule change for Category A rotorcraft is to provide confidence in the
O2yGAYydzSR FEtAIKG OFLIoAtAGE 2F (GKS NRG2NDON
duration after the loss of lubricant pressuin any single rotorcraft drive system gearbox,
with the aim of optimising the eventual landing opportunities. In order to enable the crew
to determine the safest action in the event of a loss of gearbox oil, the emergency
procedures of the rotorcraft ifjht manual (RFM) should include instructions that define
the maximum time period within which the rotorcraft should land. This AMC provides
guidance for the completion of the loss of lubrication test and for how to demonstrate
confidence in the margin afafety associated with the maximum period of operation
following loss of lubrication, and associated period defined in the RFM emergency
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(b)

(€)

(d)

procedures. This margin of safety is intended to substantiate a period of operation that
has been evaluated as likely be safer than making a forced landing over hostile terrain.

Procedures

(1)

(@)

CS 29.927(c) prescribes a test that is intended to demonstrate that no hazardous failure
or malfunction will occur within a defined period, and in a specified redymmer
condition, in the event of a significant failure of the rotor drive lubrication system. The
failure of the lubrication system should not impair the ability of the crew to continue the
safe operation of Category A rotorcraft for the defined period afteiratication of the
failure has been provided to the flight crew. For Category B rotorcraft, safe operation
under autorotative conditions should be possible for a period of at least 15 minutes. For
both Category A and B rotorcraft, some damage to the rdtore system components is
acceptable after completion of the lubrication system testing. However, the condition of
the components will influence the maximum period of operation following loss of
lubrication

Since this is a test of the capability of the gearbox to operate with residual oil or oil
supplied from an auxiliary lubrication system, the method for draining the oil and the
operating conditions are also defined in the provision. The entry conditiothéotest
should also be representative, and is defined in this AMC. For Category B rotorcraft, it is
necessary to simulate an autorotation for a period of 15 minutes, followed by a minimum
power landing.

Definitions

For the purposes of this test dnthe assessment of continued operation after a loss of
lubrication, the following definitions apply:

(1)

(@)

Maximum period of operation following loss of lubrication: The maximum period of time
following a loss of oil pressure warning, within which theorotaft should land. The
period stated in the associated RFM emergency procedures should not exceed the
maximum period of operation following loss of lubrication.

Residual oil: the oil present in the gearbox after experiencing the most severe failure
mode, beginning at the time the pilot receives an indication of the failure. (Note: the
amount of residual oil may decrease with time, and test conditions should take i
account the possible effects of flight conditions where relevant. Also, when the
lubrication system incorporates an auxiliary lubrication system, this will supplement the
residual oil in the event of a failure of the normae lubrication system).

Certification test configuration

Each gearbox lubricated by a pressurised system that is necessary for continued safe flight or
safe landing should be tested. Deviations from the gearbox configuration being certified may
be allowed where necessary fdhe installation of test instrumentation or equipment to
facilitate simulation of the most severe failure mode. If any specific design features are
identified in the safety assessment that may have a significant influence on the behaviour of
the residual d or the auxiliary lubrication system, they should be taken into account when
determining the configuration of the test articles.
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(e) Loss of lubrication test

(1) Category A rotorcraft

(i)

(ii)

(iif)

(iv)

(V)

(vi)

(vii)

Test entry condition: the testtarting condition should bel00% of the torque
associated with all engines operative (AEO) maximum continuous power (MCP)
and at the nominal speed for use with MCP. In addition, the torque necessary for
the antitorque function should be simulated for straight and level flight a th
same flight conditions. The oil temperature should be stabilised at the maximum
oil temperature limit for normal operation.

Draining of oil: once the oil temperature has stabilised at the maximum declared
oil temperature limit for normal operatiorthe oil should be drained simulating the
most severe failure mode of the normase lubrication system. The most severe
failure mode should be determined by the failure analysis of CS 29.917(b). The
location and rate of oil drainage should be represeiv@atof the mode being
simulated and the drainage shoutdntinue throughout the test.

Depleted2 Af NHzyY dzLl2y AftdzYAyldAzy 2F GKS
indication, as required bZS 29.1305cmtinue to operate at AEO MCP and the
nominal speed for use in this condition for 1 minute. Then, reduce the torque
values to be greater than or equal to those necessary to sustain flight at the
maximum gross weight and the most efficient flight conditiam&ler standard
atmospheric conditions (Vy). This condition should be maintained during the time
determined necessary by the applicant to justify the maximum period of operation
following loss of lubrication taking into account the applicable reductiorofact
When determining the torque values to sustain flight at the maximum gross weight
and the most efficient flight conditions (Vy), it should be assunieat the
condition starts at 1006 maximum takeff weight (MTOW), and, thereafter,
consideration fotthe fuel burn during the test is allowed.

Simulated landing: to complete the test, power should be applied to the gearbox
for at least 45 seconds to simulate an out of ground effect (OGE) hover.

Test conditions: for (i) to (iv) above, the input and output shaft torques should be
reacted appropriately and the corresponding input and output shaft loads should
be applied. As the efficiency of the gearbox may change during the test, the input
loads m& need to be adjusted in order to maintain the correct output shaft torque
during the test. The vertical load of the main gearbox should be applied at the mast,
and should be equal to the maximum gross weight of the rotorcraft at 1 g.

This test may & conducted on a representative bench test rig. The test should be
performed with all the accessory loads represented by a load associated with
normal cruise conditions. The test should not be performed with an ambient
temperature in the test cell lower #m ISA conditions. No additional ventilation
that could reduce the gearbox temperature should be used which could result in
temperatures which are lower than those which are likely to be experienced on
the helicopter operating at ISA conditions.

Asuccessful demonstration may involve limited damage to the rotor drive system;
however, the gearbox should continue to transmit the necessary torque to the
output shafts throughout the duration of the test. The loss of drive to accessories
that are necessgy for continued safe flight or safe landing should constitute a test

failure.
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(f)

(2) Category B rotorcraft

(i)  The provisions for Category A apply, except that the rotor drive system need only
perform a depleteebil run for 15 minutes operating at a tong and speed to
simulate autorotative conditions.

(i) A successful demonstration may involve limited damage to the rotor drive system
provided that it is established that the autorotative capabilities of the rotorcraft
would not be significantly impaice If compliance with Category A provisions is
demonstrated, Category B provisions will be considered to have been met.

(3) The test parameters described in (e)(1) above have been chosen to represent an
occurrence of loss of oil in flight, namely a reacftransition period for the crew to be
able to reduce power, followed by an extended period at reduced power for continued
flight at Vy. When determining the torque necessary for the reddoeder segment of
this test, an international standard atmospleeflSA) sea level condition is considered to
be acceptable.

(4) Should the applicant wish to establish a positive safety margin for a Category A rotorcraft
for a maximum period of operation following loss of lubrication longer than 30 minutes,
it will be necessary to extend the test duration representing flight at Vy, described in
(e)(2)(iii) above.

Determination of the maximum period of operation following loss of lubrication

In order to enable the flight crew to determine the safest action indtent of a loss of gearbox

oil, the RFM emergency procedures should include instructions defining the maximum period
of time, for each gearbox subject to 29.927(c), within which the rotorcraft should land. This
period starts at the low pressure warningpegific instructions can be prescribed by the
applicant as an alternative to, or in addition to, defining the maximum period of operation
following loss of lubrication, in order to maintain a continued safe flight and safe landing
capability. The flight the allowance listed in the RFM should be based on the OEM's
determination of what is appropriate, using guidance from the available test data, but it should
be no greater than what is substantiated per the acceptable means of compliance (AMC)
prescribed b&ow. Accordingly, it is necessary to demonstrate reasonable confidence in the
ability of the gearbox to continue operation enabling safe flight and safe landing after
experiencing a loss of oil or a lubrication failure. (f)(1) to (f)(4) below describptabemeans

of compliance (AMC) to demonstrate this level of confidence, for a specified period at given
operating conditions. This AMC explains how the test duration, the number of tests, the
condition of the gearbox components upon completion of thegeand the behaviour of the
gearbox during these tests may be combined to establish a positive safety margin when
determining the maximum period of operation following loss of lubrication.

(1) Certification test duration

The duration of the loss of luization certification test, as defined in (e) above, should
be used as the starting point for the determination of the maximum period of operation
following loss of lubrication and should be reduced as described in the following
paragraphs as appropriatéhe start of the test is considered to be the time at which the
lubrication failure is indicated to the pilot.

(2) Reduction factor

In order to substantiate the maximum period of operation following loss of lubrication, a
suitable reduction factor shdd be applied to correlate the test duration with the
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maximum period of operation following loss of lubrication. Suitable reduction factors
should be used as follows:

(i)

(ii)

(iii)

(iv)

(v)

0.6 where the certification test has no supporting data to provide understanding
of the gearbox behaviour and confidence in the repeatability of the certification
test data.

0.8 where the certification test is corroborated by one representativesitdlle test
(certification or development test). The corroborating test results should show
consistency of the temperature history, and demonstrate good correlation with
the certification test.

0.9 where the certification test is corroborated by two or more representative full
scale tests (certification or development tests) or by one representative full scale
and one or more modular tests, historical data, or simulation ltesuThe
corroborating data should show consistency of the temperature history, and
demonstrate good correlation with the certification test. In addition the behaviour
of the limiting design characteristics is established and supported by repeatable
test data.

Note: Specific testing, simulation or representative development test data from
other programmes are examples of data that can be used to support the
application of this Kr factor.

When two or more tests are submitted to show compliance wiliils provision, the

test of shortest duration will be considered to be the certification test and should
be used as the basis for demonstrating the maximum period of operation following
loss of lubrication. If excessive variation is experienced betwees, titsthould be
investigated and explained.

The intent of using data from multiple tests is that the parts replaced between tests
are those that potentially limit the performance of the gearbox when operating
under residual oil or oil supplied fromnaauxiliary lubrication system. Where
particular design characteristics are known to be critical to residual oil
performance, parts should be selected at the most severe end of the tolerance
range of the dimensions/specifications impacting these charastiesi
Additionally, the objective of multiple tests is to evaluate the consistency between
tests (using different gearbox components). When using multiple (full scale or
modular) test results to corroborate the certification test duration and, thus,
suppat the determination of the maximum period of operation following loss of
lubrication, the criteria for the reconciliation between the corroborating test data
and an official certification test should include:

a. the test conditions, i.e. loads, entry b and test profile, should be
duplicated on the development test as for the official test, and any
deviations should be substantiated:;

b.  the representativeness of parts should be demonstrated and documented;
C. the test equipment and instrumentatioshould be qualified and calibrated;

d. the correlation between development and official test should be
demonstrated by absolute temperatures and temperature rates of change;
and
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e. in addition for modular tests, the Ilubrication conditions should be
conservatively simulated to avoid that theoiated module benefits from
secondary lubrication from the boundaries of the module, which may not be
representative of the module conditions in a full test.

(vi)  When determining the appropriate reduction factor, consideration should be given
to any fators that may reflect the health or stability of gearbox components during
the test(s). These factors are addressed below and include: temperature history,
maximum temperatures achieved with respect to physical limitations of the
material, simulation rests, and the time difference between the demonstrated
duration up to a test failure and the duration of the certification test.

a. Temperature rate of change during test. Gearboxes operating after loss of
lubrication sometimes exhibit portions of the testhere the thermal
response is either stable (approaching to zero rate of change) or-atatde
O06AUGK | wayrftftQ NIXGS 2F OKFy3aSod Li
behaviour of the gearbox may be greater for a maximum absolute
temperature measured uter these conditions in the context of the
certification test or an official test. Portions of the test that exhibit a larger
temperature rate of change should be investigated and substantiated.

b. Maximum temperature reached during test. Similarly to thate of
GSYLISNI GdzNB OKFy3Ss 3ISySNIf SELISNASYyO!
performed has shown that successful tests do not exceed certain values of
temperature measured at critical locations of the gearbox. The applicant
should record temperaire measurements from critical points of the
gearbox or at related locations in order to compare with previous
experience. This data should be used to validate analysis models and to
support the application of a high Kr value when determining the maximum
period of operation following loss of lubrication.

C. Models/simulations. Numerical simulation of loss of lubrication conditions is
not considered sufficient to demonstrate confidence in absolute
temperature values achieved during the certification taghen applied to
the prediction of the maximum period of operation following loss of
lubrication. However, it may be possible to apply numerical simulatiegh (0
dimensional) to extrapolate test results to other boundary or entry
conditions.

d. Extended opgation. The applicant is encouraged to perform tests in order
to evaluate the time difference between the point at which the certification
test was concluded and the likely time of gearbox failure (if the certification
test had continued). Of equal imporiae is the identification of the gearbox
design features which are most likely to initiate gearbox failure in the event
of extended operation after loss of lubrication.

Note: if, at the completion of the certification test landing simulation phase,
the gearbox continues to transmit the necessary torque, it is acceptable to
consider that the classification of component condition is Class 3 and can
thus be considered a valid certification test result. Further component
degradation resulting from continued maning of the same test will not
invalidate this result with respect to compliance with this requirement.
Should an extended test be completed with a successful second landing
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3)

simulation, the total duration can be considered applicable to the
certificationtest result.

Fixed time penalty.

Based on the condition of components necessary for continued safe flight or landing at
the end of the certification test a fixed time penalty should be applied in accordance with
the definitions below. This fixed¥tiS LISy | f & &aK2dzZ R 06S H YAydz
O2yRAGAZ2Y 0SS p YAydziSa F2NJ /[! {{ H OWCI ANI
OWLYYAYSYylU FrFLAfdINBEQ O2yRAGAZ2Y0 gAGK GKS /[

CLASS? Intact/serviceable

Pats innew condition. It is impractical to expect components to be in this condition after
the test, but this classification is stated for reference only.

CLASS1 Good

T Parts are still well oilvetted with little or no discolouration (light yellow to
light/local blue).

T Local moderate scuffing of gear teeth and/or local moderate scorings on bearing
active surfaces is present.

T Hardened surfaces (gear teeth and bearamgive surfaces) may show slight/local
reduction in hardness (maximum 2 points on thecRwvell C Hardness (HRC) scale).

T Normally, operation in these conditions should not significantly alter the vibration
and noise signatures of the gearbox during test.

T Gearbox still transmits the required torque and rotates smoothly.

CLASS? Fair

T Parts are almost completely dry, little residual oil in localised areas.

T Dark blue to brown discolouration is present, showing signs of uniform wear.

T Coatings such as&#r plating are still visible but may be worn out locally or
discoloured.

T Heavy localised scuffing on gear teeth as well wear on active surfaces of gear teeth
are visible.

T Surface hardness may have been reduced more significantly (up to a maxmum
4 pants on the HRC scale).

T Normally, operation in these conditions could cause moderate changes to the
vibration and noise signatures of the gearbox during test.

T Gearbox still transmits the required torque.
CLASS B Imminent failure

T Parts show evidence of plastic deformation or melting in local areas due to high
temperatures.

T Macroscopic wear of some of the rolling elements of bearings and gear teeth, with
appreciable alteration of dimensions and assodiaiecreases in clearances and
play.

T Bearing cages are wo or with incipient breakage.
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(4)

()

T Normally, operation in these conditions causes significant and audible changes to
the vibration and noise signatures of the gearbox during test.

T The gearbox still trasmits the required torque and is still capable of rotating
immediately after test (after it has cooled down, it may be more difficult to rotate).

CLASS ¥ Failed

In this case, there is a complete and gross plastic deformation of parts, and bedhng ba
and rollers ae melted. Parts in this conditions mean that the test specimen has failed,
hence, this classification is also provided for reference only.

Calculation of the maximum period of operatifollowing loss of lubrication

Application ofthe factors described in (2) and (3) above can be represented by the
following formula:

Td = (Krx Ta)Tp
where:

T Td is the Maximum Period of Operation Following Loss of Lubrication, for which
confidence has been established and which is to be asdtle basis for the period
stated in the RFM emergency procedures. This period should not exceed Td;

T Kr is the confidence/reliability reduction factor defined in (2) above;

T Tc is the duration of the certification test (from lgwessure indication to red of
test); and

T Tp is a fixedime penalty to account for condition at the end of the test, as defined
in (3) above.

Secondary indication

Another possible means to increase confidence in the ability of the gearbox to continue
to operate safely after suffering a loss of lubrication is to provide a secondary indication,
which may indicate when the most critical mode of degradation has proggessa level
where gearbox functional failure may be imminent. If such a design feature is selected,
the following considerations are necessary:

() evidence should be available, preferably from multiple tests, to provide confidence
that the failure mo@ being monitored is always the most critical failure mode after
a loss of lubrication, and that the rate of degradation up to the point of failure is
understood;

(i) if the oil pressure is normal, inhibition of the warning to the flight crew may be
corsidered in order to reduce the likelihood of a false warning resulting in an
AYAGNHzOGA2Y (2 WElFYyR AYYSRAFGSE@QT | yR

(i) the availability/reliability of the warning should be justified; it should be possible
to test the correct functioning of the sensor warning during prdlight/start-up
checks or during routine maintenance.

(iv) noise and/or vibration detected by the crew should not be considered to be
reliable secondary indications on their own.

[Amdt No: 29/5]
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CS 29.931 Shatfting criticspbeed

ED Decision 2003/16/RM

(@) The critical speeds of any shafting must be determined by demonstration except that analytical
methods may be used if reliable methods of analysis are available for the particular design.

(b) If any critical speed lies wiin, or close to, the operating ranges for idling, power, and
autorotative conditions, the stresses occurring at that speed must be within safe limits. This
must be shown by tests.

(c) If analytical methods are used and show that no critical speedwitsn the permissible
operating ranges, the margins between the calculated critical speeds and the limits of the
allowable operating ranges must be adequate to allow for possible variations between the
computed and actual values.

CS 29.935 Shafting joints

ED Decision 2003/16/RM

Each universal joint, slip joint, and other shafting joints whose lubrication is necessary for operation
must have provision for lubrication.

CS 29.939 Turbine engine operating characteristics

ED Decision 2003/16/RM

(@) Turbine emine operating characteristics must be investigated in flight to determine that no
adverse characteristics (such as stall, surge, or flameout) are present, to a hazardous degree,
during normal and emergency operation within the range of operating limiatiof the
rotorcraft and of the engine.

(b) The turbine engine air inlet system may not, as a result of airflow distortion during normal
operation, cause vibration harmful to the engine.

(c) For governorcontrolled engines, it must be shown that there exists no hazardous torsional
instability of the drive system associated with criticambinations of power, rotational speed,
and control displacement.
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FUEISYSTEMS

CS 29.951 General

ED Decision 2003/16/RM

(@) Each fuel system must be constructed and arranged to ensure a flow of fuel at a rate and
pressure established for proper engine aaglxiliary power unit functioning under any likely
operating conditions, including the manoeuvres for which certification is requested and during
which the engine or auxiliary power unit is permitted to be in operation.

(b) Each fuel system must be arramgeo that:
(1) No engine or fuel pump can draw fuel from more than one tank at a time; or
(2) There are means to prevent introducing air into the system.

(c) Each fuel system for a turbine engine must be capable of sustained operation throughout its
flow and pressure range with fuel initially saturated with water at 27°C (80°F) and having
0.20cm?® of free water per litre (0.75 cc per Ugallon) added and cooled to the most critical
condition for icing likely to be encountered in operation.

CS 29.952 Fuel stem crash resistance

ED Decision 2003/16/RM

Unless other means acceptable to the Agency are employed to minimise the hazard of fuel fires to
occupants following an otherwise survivable impact (crash landing), the fuel systems must incorporate
the design ¢atures of this paragraph. These systems must be shown to be capahlstaining the
static and dynamic deceleration loads of this paragraph, considered as ultimate loads acting alone,
YSFadzZNBR G GKS aeadSy O02YLRy S davage 10 &y sydidn 2 T
components, fuel tanks, or their attachments that would leak fuel to an ignition source.
(@) Drop test requirementdach tank, or the most critical tank, must be diepted as follows:

(1) The drop height must be at leasb.2m (50 ft).

(2) The drop impact surface must be non deforming.

(3) The tanks must be filled with water to 80% of the normal, full capacity.

(4) The tank must be enclosed in a surrounding structure representative of the installation
unless it can be estdished that the surrounding structure is free of projections or other
design features likely to contribute to rupture of the tank.

(5) The tank must drop freely and impact in a horizontal position + 10°.
(6) After the drop test, there must be no leakage.

(b) Fuel tank load factor€xcept for fuel tanks located so that tank rupture with fuel release to
either significant ignition sources, such as engines, heaters, and auxiliary power units, or
occupants is extremely remote, each fuel tank must be desigretlinstalled to retain its
contents under the following ultimate inertial load factors, acting alone.

(1) For fuel tanks in the cabin
() Upwardg4 g.
(i) Forwardg 16 g.
(i)  Sideward; 8 g.
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(c)

(2)

()

(iv) Downwardg 20 g.

For fuel tanks locateédbove or behind the crew or passenger compartment that, if
loosened, could injure an occupant in an emergency langing

() Upwardgl.5g.

(i)  Forwardg 8 g.

(i)  Sidewardg 2 g.

(iv) Downwardg 4 g.

For fuel tanks in other areas
() Upwardgl.5g

(i) Forwardg 4 g.

(i) Sidewardg 2 g.

(iv) Downwardg 4 g.

Fuel line sel$ealing breakaway couplingSelfsealing breakaway couplings must be installed
unless hazardous relative motion of fuel system components to each other or to local edftorcr
structure is demonstrated to be extremely improbable or unless other means are provided. The
couplings or equivalent devices must be installed at all fuel-temfuel line connections, tank
to-tank interconnects, and at other points in the fuel syatehere local structural deformation
could lead to release of fuel.

(1)

()

()

The design and construction of sedfaling breakaway couplings must incorporate the
following design features:

()  Theload necessary to separate a breakaway coupling must be beR%esmd 50%
of the minimum ultimate failure load (ultimate strength) of the weakest
component in the fluigcarrying line. The separation load must in no case be less
than 1334 N (300 pounds), regardless of the size of the fluid line.

(i) A breakaway couplg must separate whenever its ultimate loas defined in sub
paragraph (c)(1)()is applied in the failure modes most likely to occur.

(i)  All breakaway coupling must incorporate design provisions to visually ascertain
that the coupling is locked tegher (leakfree) and is open during normal
installation and service.

(iv)  All breakaway couplings must incorporate design provisions to prevent uncoupling
or unintended closing due to operational shocks, vibrations, or accelerations.

(v) Nobreakaway coupling design may allow the release of fuel once the coupling has
performed its intended function.

All individual breakaway couplings, coupling fuel feed systems, or equivalent means must
be designed, tested, installed, and maintained sadirertent fuel shutoff in flight is
improbable in accordance witiS 29.955(and must comply with the fatigue evaluation
requirements ofCS 29.57Wwithout leaking.

Alternate, equivalent means to the use of breakaway couplings must not create a
survivable impactnduced load on the fuel line to which it is installed greater than 25 to
50% of the ltimate load (strength) of the weakest component in the line and must
comply with the fatigue requirements &S 29.57Without leaking.
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(d) Frangible or deformable structural attachmentiless hazardous relaévmotion of fuel tanks

and fuel system components to local rotorcraft structure is demonstrated to be extremely
improbable in an otherwise survivable impact, frangible or locally deformable attachments of
fuel tanks and fuel system components to local rotaft structure must be used. The
attachment of fuel tanks and fuel system components to local rotorcraft structure. whether
frangible or locally deformable, must be designed such that its separation or relative local
deformation will occur without ruptue or local tearout of the fuel tank or fuel system
component that will cause fuel leakage. The ultimate strength of frangible or deformable
attachments must be as follows:

(1) The load required to separate a frangible attachment from its support structre,
deform a locally deformable attachment relative to its support structure, must be
between 25 and 50% of the minimum ultimate load (ultimate strength) of the weakest
component in the attached system. In no case mag tbad be less than 1334
(300pounds).

(2) Afrangible or locally deformable attachment must separate or locally deform as intended
whenever its ultimate load (as defined in sphragraph (d)(1)) is applied in the modes
most likely to occur.

(3) All frangible or locally deformable attachmis must comply with the fatigue
requirements ofCS 29.57.1

(e) Separation of fuel and ignition sourcd® provide maximum crash resistance, fuel must be
located as far as practicable from all occupiable arealsfaom all potential ignition sources.

(H  Other basic mechanical design critertauel tanks, fuel lines, electrical wires and electrical
devices must be designed, constructed, and installed, as far as practicable, to be crash resistant.

(0) Rigid or semiigid fuel tanksRigid or semrigid fuel tank or bladder walls must be impact and
tear resistant.

CS 29.953 Fuel system independence

ED Decision 2003/16/RM
(@) For Category A rotorcraft:
(1) The fuel system must meet the requirementsG@$ 29.903(band

(2) Unless other provisions amade to meet sufparagraph (al) , the fuel system must
allow fuel to be supplied to each engine through a system independent of those parts of
each system supplying fuel &dher engines.

(b) Each fuel system for a mukthgine Category B rotorcraft must meet the requirementsub
paragraph (a)(2). However, separate fuel tanks need not be provided for each engine.

CS 29.954 Fuel system lightning protection

ED Decision 20036/RM

The fuel system must be designed and arranged to prevent the ignition of fuel vapour within the
system by:

(a) Direct lightning strikes to areas having a high probability of stroke attachment;
(b)  Swept lightning strokes to areas where swept strokesshighly probable; and

(c) Corona and streamering at fuel vent outlets.
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CS 29.955 Fuel flow

(@)

(b)

(©

ED Decision 22/ 022/R

General The fuel system for each engine must provide the engine with at least 100% of the fuel
required under all operating and mangering conditions to be approved for the rotorcraft,
including, as applicable, the fuel required to operate the engines under the test conditions
required byCS 29.927Unless equivalent methods are used, comm@amust be shown by test
during which the following provisions are met, except that combinations of conditions which
are shown to be improbable need not be considered.

(1) The fuel pressure, corrected for accelerations (load factors), must be withitintiits
specified by the engine type certificate data sheet.

(2) The fuel level in the tank may not exceed that established as the unusable fuel supply for
that tank underCS 29.95%lus that necessary to condutie test.

(3) The fuel head between the tank and the engine must be critical with respect to rotorcraft
flight attitudes.

(4) The fuel flow transmitter, if installed, and the critidakl pump (for pumgfed systems)
must be installed to produce (by actua@l simulated failure) the critical restriction to fuel
flow to be expected from component failure.

(5) Critical values of engine rotational speed, electrical power, or other sources of fuel pump
motive power must be applied.

(6) Critical values of fuel pperties which adversely affect fuel flow are applied during
demonstrations of fuel flow capability.

(7) The fuel filter required bCS 29.997% blocked to the degree necessary to simulate the
accumulation of fuel contamination required to activate the indicator required by
CS29.1305(a)(18)

Fuel transfer systenif normal operation of the fuel sfem requires fuel to be transferred to
another tank, the transfer must occur automatically via a system which has been shown to
maintain the fuel level in the receiving tank within acceptable limits during flight or surface
operation of the rotorcraft.

Multiple fuel tankslf an engine can be supplied with fuel from more than one tank, the fuel
system, in addition to having appropriate manual switching capability, must be designed to
prevent interruption of fuel flow to the engine, without attention liye flight crew, when any
tank supplying fuel to that engine is depleted of usable fuel during normal operation and any
other tank that normally supplies fuel to that engine alone contains usable fuel.

[Amdt 29/3]

CS 29.957 Flow between inteonnected tanks

(@)

ED Decision 2003/16/RM

Where tank outlets are interconnected and allow fuel to flow between them due to gravity or
flight accelerations, it must be impossible for fuel to flow between tanks in quantities great
enough to cause overflow from the tlrvent in any sustained flight condition.
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(b) If fuel can be pumped from one tank to another in flight:

(1) The design of the vents and the fuel transfer system must prevent structural damage to
tanks from overfilling; and

(2) There must be means to wathe crew before overflow through the vents occurs.

CS 29.959 Unusable fuel supply

ED Decision 2003/16/RM

The unusable fuel supply for each tank must be established as not less than the quantity at which the
first evidence of malfunction occurs under thest adverse fuel feed condition occurring under any
intended operations and flight manoeuvres involving that tank.

CS 29.961 Fuel system hot weather operation

ED Decision 2003/16/RM

Each suction lift fuel system and other fuel systems conducive to vdpouation must be shown to
operate satisfactorily (within certification limits) when using fuel at the most critical temperature for
vapour formation under critical operating conditions including, if applicable, the engine operating
conditions defined byCS 29.927(b)(1) and (b)(2)

CS 29.963 Fuel tanks: general

ED Decision 2003/16/RM

(@) Each fuel tank must be able to withstand, without failure, the vibration, inertia, fluid, and
structural loads to which it maye subjected in operation.

(b) Each flexible fuel tank bladder or liner must be approved or shown to be suitable for the
particular application and must be puncture resistant. Puncture resistanc beushown by
meeting the ETSQ80, paragraph 16.0, regqaments using aninimum puncture force of
1646N (370 pounds).

(c) Each integral fuel tank must have facilities for inspection and repair of its interior.

(d) The maximum exposed surface temperature of all components in the fuel tank must be less by
a safemargin than the lowest expected autgnition temperature of the fuel or fuel vapour in
the tank. Compliance with this requirement must be shown under all operating conditions and
under all normal or malfunction conditions of all components inside thé&.tan

(e) Each fuel tank installed in personnel compartments must be isolated by-fuotd and fuel
proof enclosures that are drained and vented to the exterior of the rotorcraft. The design and
construction of the enclosures must provide necessary protachio the tank, must be crash
resistant during a survivable impact in accordance Wt 29.952and must be adequate to
withstand loads and abrasions to be expected in personnel compartments.
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CS 29.965 Fuel tartests

ED Decision 2003/16/RM

(a) Each fuel tank must be able to withstand the applicable pressure tests in this paragraph without
failure or leakage. If practicable, test pressures may be applied in a manner simulating the
pressure distribution in servg.

(b) Each conventional metal tank, each nometallic tank with walls that are not supported by the
rotorcraft structure, and each integral tank must be subgetto a pressure of 24 kPa ($8i)
unless the pressure developed during maximum limit aedion or emergency deceleration
with a full tank exceeds this value, in which case a hydrostatic head, or equivalent test, must be
applied to duplicate the acceleration loads as far as possible. However, the pressure need not
exceed 24 kPa (3.5 psi) amrfaces not exposed to the acceleration loading.

(c) Each nommetallic tank with walls supported by the rotorcraft structure must be subjected to
the following tests:

(1) A pressure test of at least 14 kPa (2.0 psi). This test may be conducted on tlaotaemk
in conjunction with the test specified in subparagraph (c)(2).

(2) A pressure test, with the tank mounted in the rotorcraft structure, equal to the load
developed by the reaction of the contents, with the tank full, during maximum limit
acceleratioror emergency deceleration. Howevding pressure need not exceed kRPa
(2.0 psi) on surfaces not exposed to the acceleration loading.

(d) Each tank with large unsupported or unstiffened flat areas, or with other features whose failure
or deformation coulctause leakage, must be subjected to the following test or its equivalent:

(1) Each complete tank assembly and its supports must be vibration tested while mounted
to simulate the actual installation.

(2) The tank assembly must be vibrated for 25 hours evhwo-thirds full of any suitable
fluid. The amplitude of vifation may not be less than OrBm (one thirtysecond of an
inch), unless otherwise substantiated.

(3) The test frequency of vibration must be as follows:

(i) If no frequency oWibration resulting from any rpm within the normal operating
range of engine or rotor system speeds is critical, the test frequency of vibration,
in number of cycles per minute, must, unless a frequency based on a more rational
analysis is used, be the niber obtained by averaging the maximum and minimum
power-on engine speeds (rpm) for reciprocatinggame powered rotorcraft or
2000cpm for turbine engine powered rotorcratft.

(i) If only one frequency of vibration resulting from any rpm within the normal
operating range of engine or rotor system speeds is critical, that frequency of
vibration must be the test frequency.

(i) If more than one frequency of vibration resulting from any rpm within the normal
operating range of engine or rotor system speedsrical, the most critical of
these frequencies must be the test frequency.

(4) Under subparagraph (d)(3)(ii) and (iii), the time of test must be adjusted to accomplish
the same number of vibration cycles as would be accomplished in 25 hours at the
frequency specified in suparagraph (d)(3)(i).
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(5) During the test the tank assembly must be rocked at the rate of 16 to 20 complete cycles
per minute through an angle of 15° on both sides of the horizontal (30° total), about the
most critical axis, for 25durs. If motion about more than one axis is likely to be critical,
the tank must be rocked about each critical axis for 12% hours.

CS 29.967 Fuel tank installation

ED Decision 2003/16/RM

(@) Each fuel tank must be supported so that tank loads are not curated on unsupported tank
surfaces. In addition:

(1) There must be pads, if necessary, to prevent chafing between each tank and its supports;
(2) The padding must be nesbsorbent or treated to prevent the absorption of fuel;

(3) If flexible tankiners are used, they must be supported so that they are not required to
withstand fluid loads; and

(4) Each interior surface of tank compartments must be smooth and free of projections that
could cause wear of the liner, unless:

()  There are means for ptection of the liner at those points; or
(i)  The construction of the liner itself provides such protection.

(b) Any spaces adjacent to tank surfaces must be adequately ventilated to avoid accumulation of
fuel or fumes in those spaces due to minor leakdfehe tank is in a sealed compartment,
ventilation may be limited to drain holes that prevent clogging and that prevent excessive
pressure resulting from altitude changes. If flexible tank liners are installed, the venting
arrangement for the spaces beeen the liner and its container must maintain the proper
relationship to tank vent pressures for any expected flight condition.

(c) The location of each tank must meet the requirement£&f29.1185(b) and (c)

(d) No rotorcraft skin immediately adjacent to a major air outlet from the engine compartment
may act as the wall of an integral tank.

CS 29.969 Fuel tank expansion space

ED Decision 2003/16/RM

Each fuel tank or each group of fuel tanks viitterconnected vent systems must have an expansion
space of not less than 2% of the combined tank capacity. It must be impossible to fill the fuel tank
expansion space inadvertently with the rotorcraft in the normal ground attitude.

CS 29.971 Fuel tank sygm

ED Decision 2003/16/RM

(@) Each fuel tank must have a sump with a capacity of not less than the greater of:
(1) 0.10% of the tank capacity; or
(2) 0.24 litres (0.05 Imperial gallon/one sixteenth US gallon).

(b) The capacity prescribed in syplaragraph(a) must be effective with the rotorcraft in any normal
attitude, and must be located so that the sump contents cannot escape through the tank outlet
opening.
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(c) Each fuel tank must allow drainage of hazardous quantities of water from each part of the tank
to the sump with the rotorcraft in any ground attitude to be expected in service.

(d) Each fuel tank sump must have a drain that allows complete drainage of the sump on the
ground.

CS 29.973 Fuel tank filler connection

ED Decision 2003/16/RM

(&) Each fuétank filler connection must prevent the entrance of fuel into any part of the rotorcraft
other than the tank itself during normal operations and must be crash resistant during a
survivable impact in accordance witt§ 29.952(c)n addition:

(1) Each filler must be marked as prescribe® 29.1557(c)(1)

(2) Each recessed filler connection that can retain any appreciable quantity of fuel must have
a drain that dischamgs clear of the entire rotorcraft; and

(3) Each filler cap must provide a fugight seal under the fluid pressure expected in normal
operation and in a survivable impact.

(b) Each filler cap or filler cap cover must warn when the cap is notlfidked or seated on the
filler connection.

CS 29.975 Fuel tank vents and carburetor vapour vents

ED Decision 2003/16/RM

(@) Fuel tank ventszach fuel tank must be vented from the top part of the expansion space so that
venting is effective under normdidht conditions. In addition:

(1) The vents must be arranged to avoid stoppage by dirt or ice formation;
(2) The vent arrangement must prevent siphoning of fuel during normal operation;

(3) The venting capacity and vent pressure levels nmugintain acceptable differences of
pressure between the interior and exterior of the tank, during:

()  Normal flight operation;
(i)  Maximum rate of ascent and descent; and
(i)  Refuelling and defuelling (where applicable);
(4) Airspaces of tanks with iatconnected outlets must be interconnected,;

(5) There may be no pointin any vent line where moisture can accumulate with the rotorcraft
in the ground attitude or the level flight attitude, unless drainage is provided;

(6) No vent or drainage provision mayd at any point:
(i)  Where the discharge of fuel from the vent outlet would constitute a fire hazard; or
(i)  From which fumes could enter personnel compartments; and

(7) The venting system must be designed to minimise spillage of fuel through thetvearis
ignition source in the event of a rollover during landing, ground operations, or a
survivable impact.
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(b) Carburettor vapour ventsEach carburettor with vapour elimination connections must have a
vent line to lead vapours back to one of the fteatks. In additiorg

(1) Each vent system must have means to avoid stoppage by ice; and

(2) If there is more than one fuel tank, and it is necessary to use the tanks in a definite
sequence, each vapour vent return line must lead back to the fuel tankfoséake-off
and landing.

CS 29.977 Fuel tank outlet

ED Decision 2003/16/RM

(&) There must be a fuel strainer for the fuel tank outlet or for the booster pump. This strainer
must:

(1) For reciprocating engine powered rotorcraft, have 3 to 6 meshes péBdm16 meshes
per inch); and

(2) For turbine engine powered rotorcraft, prevent the passage of any object that could
restrict fuel flow or damage any fuel system component.

(b) The clear area of each fuel tank outlet strainer must be at leastifnas the area of the outlet
line.

(c) The diameter of each strainer must be at least that of the fuel tank outlet.

(d) Each finger strainer must be accessible for inspection and cleaning.

CS 29.979 Pressure refuelling and fuelling provisions befiosy

level

ED Decision 2003/16/RM

(@) Each fuelling connection below the fuel level in each tank must have means to prevent the
escape of hazardous quantities of fuel from that tank in case of malfunction of the fuel entry
valve.

(b) For systems intendedof pressure refuelling, a means in addition to the normal means for
limiting the tank content must be installed to prevent damage to the tank in case of failure of
the normal means.

(c) The rotorcraft pressure fuelling system (not fuel tanks and fuel taemks) must withstand an
ultimate load that is 2.0 times the load arising from the maximum pressure, including surge,
that is likely to occur during fuelling. The maximum surge pressure must be established with
any combination of tank valves being eitheteintionally or inadvertently closed.

(d) The rotorcraft defuelling system (not including fi@hks and fuel tank vents) must withstand
an ultimate load that is 2.0 times the load arising from the maximum permissible defuelling
pressure (positive or negative) at the rotorcraft fuelling connection.
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FUEISYSTEMMOMPONENTS

CS 29.991 Fuel pumps

(@)

(b)

ED Desiion 2003/16/RM
Compliance wittCS 29.95must not be jeopardised by failure of:

(1) Any one pump except pumps that are approved and installed as parts of a type
certificated engine; or

(2) Anycomponent required for pump operation except the engine served by that pump.
The following fuel pump installation requirements apply:
(1) When necessary to maintain the proper fuel pressure:

(i) A connection must be provided to transmit the carburettair intake static
pressure to the proper fuel pump relief valve connection; and

(i)  The gauge balance lines must be independently connected to the carburettor inlet
pressure to avoid incorrect fuel pressure readings.

(2) The installation of fuel pumps fieng seals or diaphragms that may leak must have means
for draining leaking fuel.

(3) Each drain line must discharge where it will not create a fire hazard.

CS 29.993 Fuel system lines and fittings

(@)

(b)

(€)

(d)
(e)

ED Decision 2003/16/RM

Each fuel line must biastalled and supported to prevent excessive vibration and to withstand
loads due to fuel pressure, valve actuation, and accelerated flight conditions.

Each fuel line connected to components of the rotorcraft between which relative motion could
exist nust have provisions for flexibility.

Each flexible connection in fuel lines that may be under pressure or subjected to axial loading
must use flexible hose assemblies.

Flexible hose must be approved.

No flexible hose that might be adverselyedffed by high temperatures may be used where
excessive temperatures will exist during operation or after engine shutdown.

CS 29.995 Fuel valves

ED Decision 2003/16/RM

In addition to meeting the requirements 6fS29.1189 each fuel valve must:

(@)
(b)

Reserved.

Be supported so that no loads resulting from their operation or from accelerated flight
conditions are transmitted to the lines attached to the valve.
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CS 29.997 Fuel strainer or filter

ED Decision 2003/16KR

There must be a fuel strainer or filter between the fuel tank outlet and the inlet of the first fuel system
component which is susceptible to fuel contamination, including but not limited to the fuel metering
device or an engine positive displacementmgu whichever is nearer the fuel tank outlet. This fuel
strainer or filter must:

(@) Be accessible for draining and cleaning and must incorporate a screen or element which is easily
removable;

(b) Have a sediment trap and drain, except that it need Inate a drain if the strainer or filter is
easily removable for drain purposes;

(c) Be mounted so that its weight is not supported by the connecting lines or by the inlet or outlet
connections of the strainer or filter itself, unless adequate strength margnder all loading
conditions are provided in the lines and connections; and

(d) Provide a means to remove from the fuel any contaminant which would jeopardise the flow of
fuel through rotorcraft or engine fuel systemomponents required for proper rotoraft or
engine fuel system operation.

CS 29.999 Fuel system drains

ED Decision 2003/16/RM

(@) There must be at least one accessible drain at the lowest point in each fuel system to completely
drain the system with the rotorcraft in any ground attitudelie expected in service.

(b) Each drain required by syfmragraph (a) including the drains prescribe€i 29.97tnust:
(1) Discharge clear of all parts of the rotorcraft;
(2) Have manual or automatic means toseme positive closure in the off position; and
(3) Have adrain valve:
()  Thatis readily accessible and which can be easily opened and closed; and

(i)  Thatis either located or protected to prevent fuel spillage in the event of a landing
with landing ger retracted.

CS 29.1001 Fuel jettisoning

ED Decision 2003/16/RM
If a fuel jettisoning system is installed, the following apply:
(@) Fueljettisoning must be safe during all flight regimes for which jettisoning is to be authorised.
(b) In showingcompliance with sulparagraph (g)it must be shown that:
(1) The fuel jettisoning system and its operation are free from fire hazard;

(2) No hazard results from fuel or fuel vapours which impinge on any part of the rotorcraft
during fuel jettisoning; and

(3) Controllability of the rotorcraft remains satisfactory throughout the fuel jettisoning
operation.
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(c) Means must be provided to automatically prevent jettisoning fuel below the level required for
an altengine climb at maximum continuous powieom sealevel to 1524m (5000ft) altitude
and cruise thereafter for 30 minutes at maximum range engine power.

(d) The controls for any fuel jettisoning system must be designed to allow flight personnel
(minimum crew) to safely interrupt fu@ttisoning during any part of the jettisoning operation.

(e) The fuel jettisoning system must be designed to comply with the powerplant installation
requirements ofCS 29.901(c)

() An auxiliary fuel jettisoning system which meets the requirements ofpgwbgraphs (a), (b),
(d) and (e) may bmstalled to jettison additional fuel provided it has separate and independent
controls.
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OILSYSTEM

CS 29.1011 Engines: General

ED Decision 2003/16/RM

(&) Each engine must have an independent oil system that can supply it with an appropriate
quantity of ol at a temperature not above that safe for continuous operation.

(b) The usable oil capacity of each system may not be less than the product of the endurance of the
rotorcraft under critical operating conditions and the maximum allowable oil consumption of
the engine under the same conditions, plus a suitable margin to ensure adequate circulation
and cooling. Instead of a rational analysis of endurance and consumptiasable oil capacity
of 3.8litres (0.83 Imperial @lon/1 US gallon) for each 1&fres (33.3 Imperial gallons/40 US
gallons) of usable fuel may be used for reciprocating engine installations.

(c) OilHfuel ratios lower than those prescribed in sphragraph (b) may be used if they are
substantiated by data on the oil consumption of thegine.

(d) The ability of the engine oil cooling provisions to maintain the oil temperature at or below the
maximum established value must be shown under the applicable requireme@s @9.1041
to 29.1049

CS 29.1013 Oil tanks

ED Decision 2003/16/RM
(@) Installation Each oil tank installation must meet the requirement&f 29.96.7
(b) Expansion spac@il tank expansion spaanust be provided so that

(1) Each oil tank used with a reciprocating engine has an expansion space of not less than
the greater of 10% of the tank capacity or 1.9 litres (0.42 Imperial gallon/0.5 US gallon),
and each oil tank used with a turbine engimes an expansion space of not less than 10%
of the tank capacity;

(2) Each reserve oil tank not directly connected to any engine has an expansion space of not
less than 2% of the tank capacity; and

(3) Itis impossible to fill the expansion space inadestly with the rotorcraft in the normal
ground attitude.

(c) Filler connectionsEach recessed oil tank filler connection that can retain any appreciable
guantity of oil must have a drain that discharges clear of the entire rotorcraft. In addjtion

(1) Each oil tank filler cap must provide an-tight seal under the pressure expected in
operation;

(2) For Category A rotorcraft, each oil tank filler cap or filler cap cover must incorporate
features that provide a warning when caps are not fully lockedeated on the filler
connection; and

(3) Each oil filler must be marked undé€f 29.1557(c)(2)
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(d) Vent Qil tanks must be vented as follows:

(1) Each oil tank must be vented from the top part of the expansjosice so that venting is
effective under all normal flight conditions.

(2) Oil tank vents must be arranged so that condensed water vapour that might freeze and
obstruct the line cannot accumulate at any point.

(e) Outlet There must be means fwevent entrance into the tank itself, or into the tank outlet, of
any object that might obstruct the flow of oil through the system. No oil tank outlet may be
enclosed by a screen or guard that would reduce the flow of oil below a safe value at any
operating temperature. There must be a shutoff valve at the outlet of each oil tank used with a
turbine engine unless the external portion of the oil system (including oil tank supports) is
fireproof.

()  Flexible linersEach flexible oil tank liner must be apped or shown to be suitable for the
particular installation.

CS 29.1015 Oil tank tests

ED Decision 2003/16/RM
Each oil tank must be designed and installed so ¢hat

(@) It can withstand, without failure, any vibration, inertia, and fluid loads to whicmay be
subjected in operation; and

(b) It meets the requirements 0£C329.965 except that instead of the pressure specified in

CS29.965(b);

(1) For pressurised tankssed with a turbine engine, the testgssure may not be less than
34 kPa (5 psi) plus the maximum operating pressure of the tank; and

(2) For all other tanks, the test pressumgay not be less than 3dPa (5 psi).

CS 29.1017 Qil lines and fittings

ED Deision 2003/16/RM
(@) Each oil line must meet the requirements@$ 29.993
(b) Breather lines must be arranged so tlzat

(1) Condensed water vapour that might freeze and obstruct the line cannot accumulate at
any point;

(2) The breather discharge will not constitute a fire hazard if foaming occurs, or cause
SYAGGSR 2Af G2 aGNR1S GKS LAT20Qa 6AYRAKASH

(3) The breather does not discharge into the engine air induction system.
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CS 29.1019 Qil strainer &itter

ED Decision 2003/16/RM

(@) Each turbine engine installation must incorporate an oil strainer or filter through which all of
the engine oil flows and which meets the following requirements:

(1) Each oil strainer or filter that has a bypass must bestmicted and installed so that oil
will flow at the normal rate through the rest of the system with the strainer or filter
completely blocked.

(2) The oil strainer or filter must have the capacity (with respect to operating limitations
established for theengine) to ensure that engine oil system functioning is not impaired
when the oil is contaminated to a degree (with respect to particle size and density) that
is greater than that estalished for the engine under &S

(3) The oil strainer or filter, unks it is installed at an oil tank outlet, must incorporate a
means to indicate contamination before it reaches the capacity established in accordance
with subparagraph ().

(4) The bypass of a strainer or filter must be constructed and installed sdahbatlease of
collected contaminants is minimised by appropriate location of the bypass to ensure that
collected contaminants are not in the bypass flow path.

(5) An oil strainer or filter that has no bypass, except one that is installed at an oil tdek o
must have a means to connect it to the warning system requiréeiSr29.1305(a)(18)

(b) Each oil strainer or filter in a powerplant installation using reciprocating engines must be
constructed and installk so that oil will flow at the normal rate through the rest of the system
with the strainer or filter element completely blocked.

CS 29.1021 Oil system drains

ED Decision 2003/16/RM
A drain (or drains) must be provided to allow safe drainage of the sti¢isy Each drain must
(@) Be accessible; and

(b) Have manual or automatic means for positive locking in the closed position.

CS 29.1023 Oil radiators

ED Decision 2003/16/RM

(@) Each oil radiator must be able to withstand any vibration, inertia, anutedsure loads to which
it would be subjected in operation.

(b) Each oil radiator air duct must be located, or equipped, so that, in case of fire, and with the
airflow as it would be with and without the engine operating, flames cannot directly strike the
radiator.
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CS 29.1025 Oil valves

ED Decision 2003/16/RM

(@) Each oil shutoff must meet the requirements@$ 29.1189
(b)  The closing of oil shutoffs may not prevent autorotation.

(c) Eachoilvavemustl @S LR &AAGAGBS &ad2L1a 2N adAadlotS AYRSE
and must be supported so that no loads resulting from its operation or from accelerated flight
conditions are transmitted to the lines attached to the valve.

CS 29.1027 Transssions and gearboxes: General

ED Decision 2003/16/RM

(@) The oil system for components of the rotor drive system that require continuous lubrication
must be sufficiently independent of the lubrication systems of the engine(s) to ensure:

(1) Operation with any engine inoperative; and
(2) Safe autorotation.

(b) Pressure lubrication systems for transmissions and gearboxes must comply with the
requirements ofCS 29.1013ubparagraphs (c), (d) and (finky, CS 29.101,%29.101729.1021
29.1023and29.1337(d) In addition, the system must have:

(1) An oil strainer or filter through which all the lubricant flows, and must:

() Be designed to remove from the lubricant any contaminant which may damage
transmission and drive system components opé@de the flow of lubricant to a
hazardous degree; and

(i)  Be equipped with a bypass constructed and installed so that:

(A) The lubricant will flow at the normal rate through the rest of the system with
the strainer or filter completely blocked; and

(B) The release of collected contaminants is minimised by appropriate location
of the bypass to ensure that collected contaminants are not in the bypass
flow path;

(i) Be equipped with a means to indicate collection of contaminants on the filter or
strainer at or before opening of the bypass;

(2) For each lubricant tank or sump outlet supplying lubrication to rotor drive systems and
rotor drive system components, a screen to prevent entrance into the lubrication system
of any object that might obstrt the flow of lubricant from the outlet to the filter
required by sulparagraph (b)(1). The geirements of sukparagraph (k1) do not apply
to screens installed at lubricant tank or sump outlets.

(c) Splash type lubrication systems for rotor drive system gearboxes must compl€ %i#9.1021
and29.1337(d)
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COOLING

CS 29.1041 General

(@)

(b)

(€)

ED Decision 2003/16/RM

The paverplant and auxiliary power unit cooling provisions must be able to maintain the
temperatures of powerplant components, engine fluids, and auxiliary power unit components
and fluids within the temperature limits established for these components and fluidder
ground, water, and flight operating conditions for which certification is requested, and after
normal engine or auxiliary power shdbwn, or both.

There must be cooling provisions to maintain the fluid temperatures in any plvagmission
within safe values under any critical surface (ground or water) and flight operating conditions.

Except for groundise-only auxiliary power units, compliance with sphragraphs (a) and (b)
must be shown by flight tests in which the tempaiures of selected powerplant component
and auxiliary power unit component, engine, and transmission fluids are obtained under the
conditions prescribed in those paragraphs.

CS 29.1043 Cooling tests

(@)

(b)

(€)

ED Decision 2003/16/RM
General For the tests presdyed inCS 29.1041(c)he following apply:

(1) If the tests are conducted under conditions deviating from the maximum ambient
atmospheric temperature specified in sglaragraph (b), the recorded powerplant
temperaures must be corrected under sygaragraphs (c) and (d), unless a more rational
correction method is applicable.

(2) No corrected temperature determined under splaragraph (a)(1) may exceed
established limits.

(3) The fuel used during the cooling testaish be of the minimum grade approved for the
engines, and the mixture settings must be those used in normal operation.

(4) The test procedures must be as prescribe@€29.104& 29.1049

(5 C2NJ KS LlzN1}2asa 2F GKS O22fAy3 GSadasz |

is less than 1°C (2°F) per minute.

Maximum ambient atmospheric pressurA. maximum ambient atmospheric temperature
corresponding to sedevel conditions of at least 38°C (100°F) must be established. The assumed
temperature lapse rate is 2.0°C (3.6°F) per thousand feet of altitude aboviessauntil a
temperature of ¢56.5°C ¢69.7°F) is reached, above which altituttee temperature is
considered constant a56.5°C¢69.7°F). However, for winterisation installations, the applicant
may select a maximum ambient atmospheric temperature corresponding toleseh
conditions of less than 38°C (100°F).

Correction factor(except cylinder barrels)Unless a more rational correction applies,
temperatures of engine fluids and powerplant components (except cylinder barrels) for which
temperature limits are established, must be corrected by adding to them the difference
between the maximum ambient atmospheric temperature and the temperature of the ambient
air at the time of the first occurrence of the maximum component or fluid temperature
recorded during the cooling test.
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(d)

Correction factor for cylinder barrel temperaturgsylinder barrel temperatures must be
corrected by adding to them 0.7 times the difference between the maximum ambient
atmospheric temperature and the temperature of the ambient air at the time of the first
occurrence of the maximum cylinder barrel tempieng recorded during the cooling test.

CS 29.1045 Climb cooling test procedures

(@)

(b)

(€)

(d)

(e)

(f)

ED Decision 2003/16/RM
Climb cooling tests must be conducted under this paragraph for:
(1) Category A rotorcraft; and

(2) Multi-engine Category B rotorcraft for whictertification is requested under the
Category A pwerplant installation requirments, and under the requirements of
C9.861(apt the steady rate of climb or descent established und&r29.67(b)

The climb or descent cooling tests must be conducted with the engine inoperative that produces
the most adverse cooling conditions for the remaining engines and powerplant components.

Each operating engine must:

(1) Forhelicopters for which the use of a@inute OE power is requested, be at 3finute
OEI power for 30 minutes, and then at maximum continuous power (or at full throttle,
when above the critical altitude);

(2) For helicopters for which the use of continudDEI power is requested, be at continuous
OEI power (or at full throttle when above the critical altitude); and

(3) For other rotorcraft, be at maximum continuous power (or at full throttle when above
the critical altitude).

After temperatures have stalised in flight, the climb must be:
(1) Begun from an altitude not greater than the lower of:
(i) 305 m (100Gt) below the engine critical altitude; and

(i) 305 m (100at) below the maximum altitude at which the rate of climb is 0.76 m/s
(150 fpm); and

(2) Continued for at least 5 minutes after the occurrence of the highest temperature
recorded, or until the rotorcraft reaches the maximum altitude for which certification is
requested.

For Category B rotorcraft without a positive rate of climb, tlesabent must begin at the all
enginecritical altitude and end at the higher of:

(1) The maximum altitude at which level flight can be maintained with one engine operative;
and

(2) Sealevel.

The climb or descent must be conducted at an airspeed reptesge a normal operational
practice for the configuration being tested. However, if the cooling provisions are sensitive to
rotorcraft speed, the most critical airspeed must be used, but need not exceed the speeds
established undelCS 29.67(a)(Xr 29.67(b) The climb cooling test may be conducted in
conjunction with the takeoff cooling test ofCS 29.1047
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CS 29.1047 Takaff cooling test procedures

ED Decision 2003/16/RM

(@) Category AFor each Category A rotorcraft, cooling must be shown during-défkend
subsequent climb as follows:

(1) Each temperture must be stabilised while hovering in ground effect with:
(i) The powemecessary for hovering;
(i)  The appropriate cowl flap and shutter settings; and
(i)  The maximum weight

(2) After the temperatures have stabilised, a climb mussh&ted at the lowest practicable
altitude and must be conducted with one engine inoperative.

(3) The operating engines must be at the greatest power for which approval is sought (or at
full throttle when above the critical altitude) for the same periodlais power is used in
determining the takeoff climbout path undelCS 29.59

(4) At the end of the time interval prescribed in sparagraph (b)(3), the power must be
changed to that used in meetingS 29.67(a)(2nd the climb must be continued for:

() 30 minutes, if 3@minute OEI power is used; or

(i) At least 5 minutes after the occurrence of the highest temperature recorded, if
continuous OEI power or maximum contous power is used.

(5) The speeds must be those used in determining the@idlight path underCS 29.59

(b) Category BFor each Category B rotorcraft, cooling must be shown during-aékend
subsequent @inb as follows:

(1) Each temperature must be stabilised while hovering in ground effect with:
()  The power necessary for hovering;
(i)  The appropriate cowl flap and shutter settings; and
(i)  The maximum weight.

(2) After the temperatures havstabilised, a climb must be started at the lowest practicable
altitude with takeoff power.

(3) Takeoff power must be used for the same time interval as takepower is used in
determining the takeoff flight path underCS 29.63

(4) At the end of the time interval prescribed in sphragraph (a)(3), the power must be
reduced to maximum continuous power and the climlishbe continued for at least
5 minutes after the occurrence of the highest temperature recarde

(5) The cooling test must be conducted at an airspeed corresponding to normal operating
practice for the configuration being tested. However, if the cooling provisions are
sensitive to rotorcraft speed, the most critical airspeed must be used, but neéd
exceed the speed for best rate of climb with maximum continuous power.
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CS 29.1049 Hovering cooling test procedures

ED Decision 2003/16/RM

The hovering cooling provisions must be shawn

(&) At maximum weight or at the greatest weight at which théoraraft can hover (if less), at sea
level, with the power required to hover but not more than maximum continuous power, in the
ground effect in still air, until at least 5 minutes after the occurrence of the highest temperature
recorded; and

(b)  With maximum continuous power, maximum weight, and at the altitude resulting in zero rate
of climb forthis configuration, until at least 5 minutes after the occurrence of the highest
temperature recorded.
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INDUCTIOISYSTEM

CS 29.1091 Air induction

ED Decision 2003/16/RM

(@) The air induction system for each engine and auxiliary power unit must supplyr tiegjaired
by that engine and auxiliary power unit under the operating conditions for which certification
is requested.

(b) Each engine and auxiliary power unit air induction system must provide air for proper fuel
metering and mixture distribution withhie induction system valves in any position.

(c) No air intake may open within the engine accessory section or within other areas of any
powerplant compartment where emergence of backfire flame would constitute a fire hazard.

(d) Eachreciprocating engine must have an alternate air source.

(e) Each alternate air intake must be located to prevent the entrance of rain, ice, or other foreign
matter.

()  Forturbine engine powered rotorcraft and rotorcraft incorporating auxiliary powersunit

(1) There must be means to prevent hazardous quantities of fuel leakage or overflow from
drains, vents, or other components of flammable fluid systems from entering the engine
or auxiliary power unit intake system; and

(2) The air inlet ducts must bedated or protected so as to minimise the ingestion of foreign
matter during takeoff, landing, and taxying.

CS 29.1093 Induction system icing protection

ED Decision 2003/16/RM

(@) Reciprocating engineg€ach reciprocating engine air induction system mustehmeans to
prevent and eliminate icing. Unless this is done by other means, it must be shown that, in air
free of visible moisture at a temperature ¢if°C (30°F) and with the engines at 60% of maximum
continuous powec,

(1) Each rotorcraft with sedéeve engines using conventional venturi carburettors has a
preheater that can provide a heat rise of 50°C (90°F);

(2) Each rotorcraft with sedevel engines using carburettors tending to prevent icing has a
preheater that can provide a heat rise of 39°C (J0°F

(3) Each rotorcraft with altitude engines using conventional venturi carburettors has a
preheater that can provide a heat rise of 67°C (120°F); and

(4) Each rotorcraft with altitude engines using carburettors tending to prevent icing has a
preheater thd can provide a heat rise of 56°C (100°F).

(b)  Turbine engines:

(1) It must be shown that each turbine engine and its air inlet system can operate throughout
the flight power range of the engine (including idling):

()  Without accumulating ice on engine or inlet system components that would
adversely affect engine operation or cause a serious loss of power under the icing
conditions specified ik\ppendix Cand
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(i)  In snow, boh falling and blowing, without adverse effect on engine operation,
within the limitations established for the rotorcraft.

(20 Each turbine engine must idle for 30 minutes on the ground, with the air bleed available
for engine icing protection at its criat¢ condition, without adverse effect, in an
atmosphere that is at a temperature betweedfC and;1°C (between 15°F and 30°F) and
has a liquid water content not less th&@3 grams per cubic meter in the form of drops
having a mean effective diameter nask than 20 microns, followed by momentary
operation at takeoff power or thrust. During the 30 minutes of idle operation, the engine
may be run up periodically to a moderate power or thrust setting in a manner acceptable
to the Agency.

() Supercharged mprocating engines-or each engine having a supercharger to pressurise the
air before it enters the carburettor, the heat rise in the air caused by that supercharging at any
altitude may be utilised in determining compliance with subparagraph (a) iHeherise utilised
is that which will be available, automatically, for the applicable altitude and operation condition
because of supercharging.

CS 29.1101 Carburettor air preheater design

ED Decision 2003/16/RM
Each carburettor air preheater must be dgstéd and constructed to:
(@) Ensure ventilation of the preheater when the engine is operated in cold air;
(b) Allow inspection of the exhaust manifold parts that it surrounds; and

(c) Allow inspection of critical parts of the preheater itself.

CS 29.110&duction systems ducts and air duct systems

ED Decision 2003/16/RM

(@) Each induction system duct upstream of the first stage of the engine supercharger and of the
auxiliary power unit compressor must have a drain to prevent the hazardotismulation of
fuel and moisture in the ground attitude. No drain may discharge where it might cause a fire
hazard.

(b) Each duct must be strong enough to prevent induction system failure from normal backfire
conditions.

(c) Each duct connected to compomis between which relative motion could exist must have
means for flexibility.

(d) Each duct within any fire zone for which a fintinguishing system is required must be at least:
(1) Fireproof, if it passes through any firewall; or

(2) Fire resistant, for other ducts, except that ducts for auxiliary power units must be
fireproof within the auxiliary power unit fire zone.
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(e) Each auxiliary power unit induction system duct must be fireproof for a sufficient distance
upstream of the auxiligrpower unit compartment to prevent hot gas reverse flow from burning
through auxiliary power unit ducts and entering any other compartment or area of the
rotorcraft in which a hazard would be created resulting from the entry of hot gases. The
materials ed to form the remainder of the induction system duct and plenum chamber of the
auxiliary power unit must be capable of resisting the maximum heat conditions likely to occur.

()  Each auxiliary power unit induction system duct must be constructed ofmatgehat will not
absorb or trap hazardous quantities of flammable fluids that could be ignited in the event of a
surge or reverse flow condition.

CS 29.1105 Induction system screens

ED Decision 2003/16/RM
If induction system screens are used:
(@) Eachscreen must be upstream of the carburettor;

(b) No screen may be in any part of the induction system that is the only passage through which air
can reach the engine, unless it can be deiced by heated air;

(c) No screen may be deiced by alcohol alone; and

(d) It must be impossible for fuel to strike any screen.

CS 29.1107 Intecoolers and aftercoolers

ED Decision 2003/16/RM

Each intercooler and aftercooler must be able to withstand the vibration, inertia, and air pressure
loads to which it would be sigcted in operation.

CS 29.1109 Carburettor air cooling

ED Decision 2003/16/RM

It must be shown unde€S 29.1048at each installation using twstage superchargers has means
to maintain the air temperature, ahe carburettor inlet, at or below the maximum established value.
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EXHAUSIYSTEM

CS29.1121 General

ED Decision 2003/16/RM

For powerplant and auxiliary power unit installations the following apply:

(@) Each exhaust system must ensure safe disposal of exhaust gases without fire hazard or carbon
monoxide contamination in any personnel coanpnent.

(b) Each exhaust system part with a surface hot enough to ignite flammable fluids or vapours must
be located or shielded so that leakage from any system carrying flammable fluids or vapours
will not result in a fire caused lijmpingement of the fluids or vapours on any part of the exhaust
system including shields for the exhaust system.

(c) Each component upon which hot exhaust gases could impinge, or that could be subjected to
high temperatures from exhaust system parts, mum fireproof. Each exhaust system
component must be separated by a fireproof shield from adjacent parts of the rotorcraft that
are outside the engine and auxiliary power unit compartments.

(d) No exhaust gases may discharge so as to cause a fire hazarésyect to any flammable fluid
vent or drain.

(e) No exhaust gases may discharge where they will cause a glare seriously affecting pilot vision at
night.

()  Each exhaust system component must be ventilated to prevent points of excessively high
temperatue.

() Each exhaust shroud must be ventilated or insulated to avoid, during normal operation, a
temperature high enough to ignite any flammable fluids or vapours outside the shroud.

(h) If significant traps exist, each turbine engine exhaust system naw& trains discharging clear
of the rotorcraft, in any normal ground and flight attitudes, to prevent fuel accumulation after
the failure of an attempted engine start.

CS 29.1123 Exhaust piping

ED Decision 2003/16/RM

(@) Exhaust piping must be heat andramsion resistant, and must have provisions to prevent
failure due to expansion by operating temperatures.

(b) Exhaust piping must be supported to withstand any vibration and inertia loads to which it would
be subjected in operation.

(c) Exhaust piping caorected to components between which relative motion could exist must have
provisions for flexibility.

CS 29.1125 Exhaust heat exchangers

ED Decision 2003/16/RM
For reciprocating engine powered rotorcraft the following apply:

(a) Each exhaust heat exchangeust be constructed and installed to withstand the vibration,
inertia, and other loads to which it would be subjected in operation. In addition:
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(1) Each exchanger must be suitable for continued operation at high temperatures and
resistant to corrosion rm exhaust gases;

(2) There must be means for inspecting the critical parts of each exchanger;

(3) Each exchanger must have cooling provisions wherever it is subject to contact with
exhaust gases; and

(4) No exhaust heat exchanger or muff may hat@gnant areas or liquid traps that would
increase the probability of ignition of flammable fluids or vapours that might be present
in case of the failure or malfunction of components carrying flammable fluids.

(b) If an exhaust heat exchanger is usedHeating ventilating air used by personrel

(1) There must be a secondary heat exchanger between the primary exhaust gas heat
exchanger and the ventilating air system; or

(2) Other means must be used to prevent harmful contamination of the ventilating air.
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POWERPLANOJONTROLANDACCESSORIES

CS 29.1141 Powerplant controls: general

ED Decision 2003/16/RM

(@) Powerplant controls must be located and arranged un@#9.777 and marked under
CS29.1555

(b) Each control must be located so that#nnot be inadvertently operated by persons entering,
leaving or moving normally in the cockpit.

(c) Each flexible powerplant control must be approved.
(d) Each control must be able to maintain any set position without:
(1) Constant attention; or
(2) Tendency to creep due to control loads or vibration.
(e) Each control must be able to withstand operating loads without excessive deflection.
()  Controls of powerplant valves required for safety must have:

(1) For manual valves, positive stops or in tlase of fuel valves suitable index provisions, in
the open and closed position; and

(2) For powerassisted valves, a means to indicate to the flight crew when the valve:
(i) Isinthe fully open or fully closed position; or

(i) s moving between the fullgpen and fully closed position.

CS 29.1142 Auxiliary power unit controls

ED Decision 2003/16/RM

Means must be provided on the flight deck for starting, stopping, and emergency shutdown of each
installed auxiliary power unit.

CS 29.1143 Engine controls

EDDecision 2003/16/RM

(@) There must be a separate power control for each engine.

(b) Power controls must be arranged to allow ready synchronisation of all engines by:
(1) Separate control of each engine; and
(2) Simultaneous control of all engines.

(c) Ead power control must provide a positive and immediately responsive means of controlling
its engine.

(d) Each fluid injection control other than fuel system control must be in the corresponding power
control. However, the injection system pump may haveeparate control.
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(e) If a power control incorporates a fuel shutoff feature, the control must have a means to prevent
the inadvertent movement of the control into the shutoff position. The means mqust

(1) Have a positive lock or stop at the idle pasiti and
(2) Require a separate and distinct operation to place the control in the shutoff position.

()  For rotorcrdt to be certificated for a 3&econd OEI power rating, a means must be provided to
automatically activate and control the 3@cond OEI posr and prevent any engine from
exceeding the installed engine limits associated with thes&nd OEI power rating approved
for the rotorcraft.

CS 29.1145 Ignition switches

ED Decision 2003/16/RM
(@) Ignition switches must control each ignitieircuit on each engine.

(b) There must be means to quickly shut off all ignition by the grouping of switches or by a master
ignition control.

(c) Each group of ignition switches, except ignition switches for turbine engines for which
continuous ignition isot required, and each master ignition control, must have a means to
prevent its inadvertent operation.

CS 29.1147 Mixture controls

ED Decision 2003/16/RM

(@) If there are mixture controls, each engine must have a separate control, and the controls must
be arranged to allow:

(1) Separate control of each engine; and
(2) Simultaneous control of all engines.

(b) Each intermediate position of the mixture controls that corresponds to a normal operating
setting must be identifiable by feel and sight.

CS 29.115Rotor brake controls

ED Decision 2003/16/RM
(@) It must be impossible to apply the rotor brake inadvertently in flight.

(b) There must be means to warn the crew if the rotor brake has not been completely released
before takeoff.

CS 29.1157 Carburettoiraemperature controls

ED Decision 2003/16/RM

There must be a separate carburettor air temperature control for each engine.
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CS 29.1159 Supercharger controls

ED Decision 2003/16/RM
Each supercharger control must be accesditle
(@) The pilots; or
(b) (If there is a separate flight engineer station with a control panel) the flight engineer.

CS 29.1163 Powerplant accessories

ED Decision 2003/16/RM
(@) Each enginenounted accessory must:
(1) Be approved for mounting on the engine involved;
(2) Usethe provisions on the engine for mounting; and

(3) Be sealed in such a way as to prevent contamination of the engine oil system and
accessory system.

(b) Electrical equipment subject to arcing or sparking must be installed, to minimiggdbability
of igniting flammable fluids or vapours.

(c) If continued rotation of an engindriven cabin supercharger or any remote accessory driven by
the engine will be a hazard if they malfunction, there must be means to prevent their hazardous
rotation without interfering with the continued operation of the engine.

(d) Unless other means are provided, torque limiting means must be provided for accessory drives
located on any component of the transmission and rotor drive system to prevent damage to
these components fronexcessive accessory load.

CS 29.1165 Engine ignition systems

ED Decision 2003/16/RM

(@) Each battery ignition system must be supplemented with a generator that is automatically
available as an alternate source of electrical energy to allow continuedeogeration if any
battery becomes depleted.

(b) The capacity of batteries and generators must be large enough to meet the simultaneous
demands of the engine ignition system and the greatest demands of any electrical system
components that draw from theasne source.

(c) The design of the engine ignition system must account for:
(1) The condition of an inoperative generator;

(2) The condition of a completely depleted battery with the generator running at its normal
operating speed; and

(3) The condition ofa completely depleted battery with the generator operating at idling
speed, if there is only one battery.

(d) Magneto ground wiring (for separate ignition circuits) that lies on the engine side of any firewall
must be installed, located, or protected, tammise the probability of the simultaneous failure
of two or more wires as a result of mechanical damage, electrical fault or other cause.

(e) No ground wire for any engine may be routed through a fire zone of another engine unless each
part of that wirewithin that zone is fireproof.
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()  Each ignition system must be independent of any electrical circuit that is not used for assisting,
controlling, or analysing the operation of that system.

() There must be means to warn appropriate crew members if the malfunctioning of any part of
the electrical system isausing the continuous discharge of any battery necessary for engine
ignition.
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POWERPLANFIREPROTECTION

CS 29.1181 Designated fire zones: regions included

ED Decision 2003/16/RM
(@) Designated fire zones are:
(1) The engine power section of reciprocaiengines;
(2) The engine accessory section of reciprocating engines;

(3) Any complete powerplant compartment in which there is no isolation between the
engine power section and the engine accessory section, for reciprocating engines;

(4) Any auxiliary powr unit compartment;

(5) Any fuelburning heater and other combustion equipment installation described in
C29.859

(6) The compressor and accessory sections of turbine engines; and

(7) The combustor, turbine, and tailpipe sections of turbine engine installations except
sections that do not contain lines and components carrying flammabile fluids or gases and
are isolated from the designated fire zone prescribed ingatagraph (a)(6) byfaewall
that meetsCS29.1191

(b) Each designated fire zone must meet the requirement€$f29.118® 29.1203

C329.1183 Lines, fittings, and components

ED Decision 2003/16/RM

(@) Except as provided in stgaragraph (b), each line, fitting, and other component carrying
flammable fluid in any area subject to engine fire conditions and each component which
conveys orcontains flammable fluid in a designated fire zone must be fire resistant, except that
flammable fluid tanks and supports in a designated fire zone must be fireproof or be enclosed
by a fireproof shield unless damage by fire to any-fimeproof part willnot cause leakage or
spillage of flammable fluid. Components must be shielded or located so as to safeguard against
the ignition of leaking flammable fluid. An integral oil sump of less 2¥itres (5.2 Imperial
gallons/25 USjuart) capacity on a recipcating engine need not be fireproof nor be enclosed
by a fireproof shield.

(b) Subparagraph (a) does not apply to:

(1) Lines, fittings, and components which are already approved as part of a type certificated
engine; and

(2) Vent and drain lines, and tirefittings, whose failure will not result in or add to, a fire
hazard.

CS 29.1185 Flammable fluids

ED Decision 2003/16/RM

(&) No tank or reservoir that is part of a system containing flammable fluids or gases may be in a
designated fire zone unless thieifl contained, the design of the system, the materials used in
the tank and its supports, the shutoff means, and the connections, lines, and controls provide a
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degree of safety equal to that which would exist if the tank or reservoir were outside such a
zone.

(b) Each fuel tank must be isolated from the engines by a firewall or shroud.

(c) There must be at least 13 mm (%2 inch) of clear airspace between each tank or reservoir and
each firewall or shroud isolating a designated fire zone, unless equivalearisva@e used to
prevent heat transfer from the fire zone to the flammable fluid.

(d) Absorbent material close to flammable fluid system components that might leak must be
covered or treated to prevent the absorption of hazardous quantities of fluids.

CS 291187 Drainage and ventilation of fire zones

ED Decision 2003/16/RM

(@) There must be complete drainage of each part of each designated fire zone to minimise the
hazards resulting from failure or malfunction of any component containing flamnfaldts.
The drainage means must be:

(1) Effective under conditions expected to prevail when drainage is needed; and
(2) Arranged so that no discharged fluid will cause an additional fire hazard.

(b) Each designated fire zone must be ventilated to prever@ accumulation of flammable
vapours.

(c) No ventilation opening may be where it would allow the entry of flammable fluids, vapours, or
flame from other zones.

(d) Ventilation means must be arranged so that no discharged vapours will cause an additional fi
hazard.

(e) For Category A rotorcraft there must be means to allow the crew to shut off the sources of
forced ventilation in any fire zone (other than the engine power section of the powerplant
compartment) unless the amount of extinguishing agent drerate of discharge are based on
the maximum airflow through that zone.

CS 29.1189 Shutoff means

ED Decision 2003/16/RM

(@) There must be means to shut off or otherwise prevent hazardous quantities of fuel,-@inde
fluid, and other flammable fluidsom flowing into, within, or through any designated fire zone,
except that this means need not be provided:

(1) Forlines, fittings, and components forming an integral part of an engine;

(2) For oil systems for turbine engine installations in whichathgonents of the oil system,
including oil tanks, are fireproof or located in areas not subject to engine fire conditions;
or

(3) For engine oil systems in Category B rotorcraft using reciprocating engines of less than
8195 cni (500 cubic inches) displacement.

(b) The closing of any fuel shutoff valve for any engine may not make fuel unavailable to the
remaining engines.
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(c) For Category A rotorcraft no hazardous quantity of flammable fluid may drain into any
designated fire zom after shutoff has been accomplished, nor may the closing of any fuel
shutoff valve for an engine make fuel unavailable to the remaining engines.

(d) The operation of any shutoff may not interfere with the later emergency operation of any other
equipment,such as the means for declutching the engine from the rotor drive.

(e) Each shutoff valve and its control must be designed, located, and protected to function properly
under any condition likely to result from fire in a designated fire zone.

()  Except fo grounduse-only auxiliary power unit installations, there must be means to prevent
inadvertent operation of each shutoff and to make it possible topen it in flight after it has
been closed.

CS 29.1191 Firewalls

ED Decision 2003/16/RM

(@) Each engia, including the combustor, turbine, and tailpipe sections of turbine engine
installations, must be isolated by a firewall, shroud, or equivalent means, from personnel
compartments, structures, controls, rotor mechanisms, and other parts that are:

(1) Essatial to controlled flight and landing; and
(2) Not protected undelCS 29.861

(b) Each auxiliary power unit, combustion heater, and other combustion equipment to be used in
flight, must be isolated from theest of the rotorcraft by firewalls, shrouds, or equivalent
means.

(c) Each firewall or shroud must be constructed so that no hazardous quantity of air, fluid, or flame
can pass from any engine compartment to other parts of the rotorcratft.

(d) Each openingn the firewall or shroud must be sealed with cle#éng fireproof grommets,
bushings, or firewall fittings.

(e) Each firewall and shroud must be fireproof and protected against corrosion.

(H  In meeting this paragraph, account must be taken of thebpiie path of a fire as affected by
the airflow in normal flight and in autorotation.

CS 29.1193 Cowling and engine compartment covering

ED Decision 2003/16/RM

(@) Each cowling and engine compartment covering must be constructed and supported so that it
can resist the vibration, inertia and air loads to which it may be subjected in operation.

(b) Cowling must meet the drainage and vigation requirements olCS 29.187.

(c) On rotorcraft with a diaphragm isolatirthe engine power section from the engine accessory
section, each part of the accessory section cowling subject to flame in case of fire in the engine
power section of the powerplant must:

(1) Be fireproof; and
(2) Meet the requirements o€S 29.1191

(d) Each part of the cowling or engine compartment covering subject to high temperatures due to
its nearness to exhaust system parts or exhaust gas impingement must be fireproof.
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(e) Each rotorcraft must:

(1) Be desiged and constructed so that no fire originating in any fire zone can enter, either
through openings or by burning through external skin, any other zone or region where it
would create additional hazards;

(2) Meet the requirements of sulparagraph (e)(1) wh the landing gear retracted (if
applicable); and

(3) Have fireproof skin in areas subject to flame if a fire starts in or burns out of any
designated fire zone.

( A means of retention for each openable or readily removable panel, cowlimggime or rotor
drive system covering must be provided to preclude hazardous damage to rotors or critical
control components in the event of:

(1) Structural or mechanical failure of the normal retention means, unless such failure is
extremely improbable; o

(2) Fire in afire zone, if such fire could adversely affect the normal means of retention.

CS 29.1194 Other surfaces

ED Decision 2003/16/RM

All surfaces aft of, and near, engine compartments and designated fire zones, other than tail surfaces
not subject to heat, flames, or sparks emanating from a designated fire zone or engine compartment,
must be at least fire resistant.

CS 29.1195 Fire extinguishing systems

ED Decision 2003/16/RM

(@) Each turbine engine powered rotorcraft and Category A reciproga@ngine powered
rotorcraft, and each Category B reciprocating engine powered rotfiraiith engines of more
than 24581 cm? (1500 cubic inches) must have a fire extinguishing system for the designated
fire zones. The fire extinguishing system for a pgAsrt must be able to simultaneously
protect all zones of the powerplant compartment for which protection is provided.

(b) For multiengine powered rotorcraft, the fire extinguishing system, the quantity of
extinguishing agent, and the rate of dischargestu

(1) For each auxiliary power unit and combustion equipment, provide at least one adequate
discharge; and

(2) For each other designated fire zone, provide two adequate discharges.

(c) For single engine rotorcraft, the quantity of extinguishing agenttaedate of discharge must
provide at least one adequate discharge for the engine compartment.

(d) It must be shown by either actual or simulated flight tests that under critical airflow conditions
in flight the discharge of the extinguishing agent inredesignated fire zone will provide an
agent concentration capable of extinguishing fires in that zone and of minimising the probability
of re-ignition.
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CS 29.1197 Fire extinguishing agents

ED Decision 2003/16/RM

(@) Fire extinguishing agents must:

(1) Be capable of extinguishing flames emanating from any burning of fluids or other
combustible materials in the area protected by the fire extinguishing system; and

(2) Have thermal stability over the temperature range likely to be experienced in the
compariment in which they are stored.

(b) If any toxic extinguishing agent is used, it must be shown by test that entry of harmful
concentrations of fluid or fluid vapours into apgrsonnel compartment (due to leakage during
normal operation of the rotorcratft, odischarge on the ground or in flight) is prevented, even
though a defect may exist in the extinguishing system.

ED Decision 201@22/R

1. This AMC addresses alternatives to Halon and provides further guidaneeegmtable means
of compliance to supplement FAA AGZR AC 29.1197. As such it should be used in conjunction
with the FAA AC and take precedence over it in the showing of compliance.

2. The Montreal Protocol, in existence since 1987, is an internatiagedement to phase out
production and use of ozordepleting substances, including halogenated hydrocarbons also
known as Halon. A European regulatigoverning substances that deplete the ozone layer was
published in 2000 containing initial provisiors Halon phaseut, but also exemptions for
critical uses of Halon, including fire extinguishing in aviation.

3. W -AATFTQ RIGSE 6AdSd | f2y y2 f2y3ISNI I OOSLIil ot
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established by a new regulation in 2G18s presented in Table 3.1 below:

¢tFoftS eddn Wydki WSYRQ RI GSa

Rotorcraft Type of Type of
compartment extinguisher halon

S
S

Lavatorywaste Built-in 1301 31 December 201:. 31 December 202(
receptacles 1211

2402
Cabins and crew Hand 1211 31 December 201¢ 31 December 2025
compartments (portable) 2402
Propulsion systems anc¢ Built-in 1301 31 December 201« 31 December 204(
Auxiliary Power Units 1211

2402
Normally unoccupied  Builtin 1301 31 December 201¢ 31 December 204(
cargo compartments 1211

2402

1 Regulation (EC) No 2037/2000 of the European Parliament and of the Council of 29 June 2000 on substatepgsténthe ozone
layer.

2 Commission Regulation (EU) No 744/2010 of 18 August 2010 amending Regulation (EC) No 1005/2009 of the European Parliament and
of the Council on substances that deplete the ozone layer, with regard to the critical uses of®alor218, 19.8.2010, p. 2).
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In the course of Halon replacement, novel agent types such as fluorine ketone liquids and
aerosols are being developed. In contrast to the gaseous agents, e.g. Halon 1301, which disperse
more or less easily inside a given volume when released, liquid @ndgrtype substances
require the evaluation of precise spray vectors and more complex piping configurations inside
the compartment in order to achieve the concentratiomer-time certification limits as
required to act as an effective fire agent.

Hand fire extinguishers and agents

Historically, Halon 1211 has been the most widespread agent in hand (portable) fire
extinguishers to be used in rotorcraft compartments and cabins. Minimum Performance
Standards (MPS) for the agents are laid down in AgpeA to Report DOT/FAA/AR/37 of
August 2002, while acceptable criteria to select the fire extinguishers containing said agents are
laid down in the FAA Advisory Circular AG42D. Three agent alternatives to Halon are
presently known to meet the MP&tFG227ea, HFR36fa and HFC Blend B. However, these
agents are significantly heavier and occupy a greater volume than Halon 1211. This may
indirectly (i.e. additional weight of the fire extinguisher and additional weight of the structures
supporting it),increase CO2 emissions. Furthermore some of these agents have also been
identified for having a global warming potential much higher than Halon. Therefore, further
research is underway to develop additional alternatives to Halon 1211 for hand fire
extingushers.

Should an applicant wish to propose, even before the end of 2014, any alternative agent for
hand fire extinguishers meeting the mentioned MPS, the Agency will initiate a Certification
Review Item addressing the use of such an alternate fire axghigng agent.

Fire protection of propulsion systems and APU

Historically, Halon 1301 has been the most widespread agent used in engine or APU
compartments to protect against Class B fires (i.e. fuel or other flammabile fluids). The MPS for
agents to le used in these compartments are particularly demanding, because of the presence
of fuel and other volatile fluids in close proximity to high temperature surfaces. Various
alternatives are being developed (e.g-$%K-12), while the FAA is aiming at isgyia report
containing the MPS.

Should an applicant wish to propose, even before the end of 2014, any alternative agent for
Class B fire extinction in engine or APU compartments, even in the absence of a published MPS,
the Agency will initiate a Certificath Review ltem addressing the use of such an alternate fire
extinguishing agent.

[Amdt 29/3]

CS 29.1199 Extinguishing agent containers

(@)

(b)

(€)

ED Decision 2003/16/RM

Each extinguishing agent container must have a pressure relief to prevent bursting of the
container by excessive internal pressures.

The discharge end of each discharge line from a pressure relief connection must be located so
that discharge of the fire extinguishing agent would not damage the rotorcraft. The line must
also be located oprotected to prevent clogging caused by ice or other foreign matter.

There must be a means for each fire extinguishing agent container to indicate that the container
has discharged or that the charging pressure is below the established minimum ngcessar
proper functioning.

Powered by EASA eRules Page234of 329 Dec 202:


http://easa.europa.eu/

y Easy Access Rules for Large Rotorcri Subpart B Powerplan
el E ASA (CS29) (Amendment 7) POWERPLANT FIRE PROTE

(d) The temperature of each container must be maintained, under intended operating conditions,
to prevent the pressure in the container from:

(1) Falling below that necessary to provide an adequate rate of discharge; or
(2) Risinghigh enough to cause premature discharge.

CS 29.1201 Fire extinguishing system materials

ED Decision 2003/16/RM

(&) No materials in any fire extinguishing system may react chemically with any extinguishing agent
So as to create a hazard.

(b) Each systermomponent in an engine compartment must be fireproof.

CS 29.1203 Fire detector systems

ED Decision 2003/16/RM

(@) For each turbine engine powered rotorcraft and Category A reciprocating engine powered
rotorcraft, and for each Category B reciprocating eegpowered rotorcré with engines of
more than 14748cm?® (900 cubic inches) displacement there must be approved, epdtikg
fire detectors in designated fire zones and in the combustor, turbine, and tailpipe sections of
turbine installations (whether ionot such sections are designated fire zones) in numbers and
locations ensuring prompt detection of fire in those zones.

(b) Each fire detector must be constructed and installed to withstand any vibration, inertia and
other loads to which it would be sudgted in operation.

(c) No fire detector may be affected by any oil, water, other fluids, or fumes that might be present.

(d) There must be means to allow crew members to check, in flight, the functioning of each fire
detector system electrical circuit.

(e) The wiring and other components of each fire detector system in an engine compartment must
be at least fire resistant.

()  No fire detector system component for any fire zone may passutjh another fire zone,
unlessg

(1) It is protected against thgossibility of false warnings resulting from fires in zones
through which it passes; or

(2) The zones involved are simultaneously protected by the same detector and extinguishing
systems.

Powered by EASA eRules Page2350f 329 Dec 202:


http://easa.europa.eu/

y Easy Accessufes for Large Rotorcraft Subpart B Equipmen
o~ E ASA (CS29) (Amendment 7) GENER/

SUBPARFT EQUIPMENT
GENERAL

CS 29.1301 Function and installation

ED Decision 2003/16/RM

Each item of installed equipment must:
(@) Be of a&ind and design appropriate to its intended function;

(b) Be labelled as to its identification, function, or operating limitations, or any applicable
combination of these factors;

(c) Beinstalled according to limitations specified for that equipment; and

(d)  Function properly when installed.

CS 29.1303 Flight and navigation instruments

ED Decision 2003/16/RM

The following are required flight and navigational instruments:

(@) An airspeed indicator. For Category A rotorcraft witke Yéss than a speed at hich
unmistakable pilot cues provide overspeed warning, a maximum allowable airspeed indicator
must be provided. If maximum allowable airspeed varies with weight, altitude, temperature, or
rpm, the indicator must show that variation.

(b) A sensitive altimeer.
(c) A magnetic direction indicator.

(d) A clock displaying hours, minutes, and seconds with a sweepnd pointer or digital
presentation.

(e) A freeair temperature indicator.
(H A nontumbling gyroscopic bank and pitch indicator.

(g) Agyroscopic rateof-turn indicator combined with an integral sigkid indicator (turrand-bank
indicator) except that only a shgkid indicator is required on rotorcraft with a third attitude
instrument system that:

(1) Is usable through flight attitudesf +£ 80° of pitch and #420° of roll;
(2) Is powered from a source independent of the electrical generating system;

(3) Continues reliald operation for a minimum of 3tinutes after total failure of the
electrical generating system;

(4) Operates indepenently of any other attitude indicating system;
(5) Is operative without selection after total failure of the electrical generating system;

(6) Is located on the instrument panel in a position acceptable to the Agency that will make
it plainly visible to ad usable by any pilot at his station; and

(7) Is appropriately lighted during all phases of operation.
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(h) A gyroscopic direction indicator.

()  Arateof-climb (vertical speed) indicator.

(i) For Category A rotorcraft, a speed warning device whenisviess than the speed at which
unmistakable overspeed warning is provided by other pilot cues. The speed warning device
must give effective aural warning (differing distinctly from aural warnings used for other
purposes) to the pilots whenever the indicategegd exceeds N plus 5.6km/h (3knots) and
must operate satisfactorily throughout the approved range of altitudes and temperatures.

ED Decision 2018/0151K/R

This AMC provides further guidance and acceptable means of compliance to supplement FAA AC 29

2C Change 7 AC 29.1303. § 29.1303 which is the EASA acceptable means of compliance, as provided
for in AMC 29 GeneraHowever, some aspects of the FAA AC are deemed by EASA to be at variance
GAGK 9! {1 Q& AYUSNILINBGIGAZ2Y 2NJ Ala NBIdAZ I G2NEB &ea
below. Paragraphs of FAA AC 29.1303. § 29.1303 that are not amended beloansidered to be
EASAcceptable means of compliance.

a. Explanation

[.]

(2) For rotorcraft, loss of or misleading primary flight information (attitude, altitude, and
airspeed) is considered to be a catastrophic failure condition in instrument
meteorolagical conditions. For an attitude instrument to be usable, it should be capable
of providing the pilot with reliable references to pitch and roll attitudes throughout the
possible rotorcraft angular position and rotational operating ranges so that a galot
correctly recognise the extent of the unusual or extreme attitude and initiate an
appropriate recovery manoeuvre. As indicated previously in paragraph a., an ETSO
approval does not ensure compliance with theZ8Snstallation requirements, including
those requirements in CS 29.1303(g)(1).

()  The minimum usability requirements for the aircraftiaitie systems are defined
in C$9.1303(g)(1). The phrase in ZB1303HV 6 M0 WXA & d#OFrof S G
degreesof pitchand v n RSIANB S A 2fhe pNaBshdul®be¥Beto/ & G K I
jdzA 01t & FyR | OOdz2NY G6Ste& RSUSNNAYS GKS | Al
nose up and 80 degrees nose down. The ADI should also allow the pilot to quickly
YR | OOdz2NY G St & RSGSN¥YAYS lieksDf léf dndNdgmid TG Qa
roll.

(i)  The minimum usability requirement for the aircradttitude system defined in
C29.1303(g)(1) applies to all attitude systems installed in the aircraft. Attitude

systems that do not meet the minimum usability requirememi@n provide
misleading information to the pilot.

[Amdt No: 29/6]
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CS 29.1305 Power plant instruments

ED Decision 2@0010R

The following are required power plant instruments:

(@) For each rotorcraft:

(1)
(2)

()
(4)

(5)
(6)
(7)

(8)

(9)
(10)

(11)
(12)
(13)

(14)

(15)
(16)
(17)

(18)

A carburettor air temperature indicator for elceciprocating engine;

A cylinder head temperature indicator for each-airoled reciprocating engine, and a
coolant temperature indicator for each liqumboled reciprocating engine;

A fuel quantity indicator for each fuel tank;
A low fuel waning device for each fuel tank which feeds an engine. This device must:

() Provide a warning tahe crew when approximately lfdinutes of usable fuel
remains in the tank; and

(i)  Be independent of the normal fuel quantity indicating system.
A manifold pressure indicator, for each reciprocating engine of the altitude type;
An oil pressure indicator for each pressdmbricated gearbox;

An oil pressure warning device for each presdutwicated gearbox to indicate when the
oil pressure dlls below a safe value;

An oil quantity indicator for each oil tank and each rotor drive gearbox, if lubricant-s self
contained;

An oil temperature indicator for each engine;

An oil temperature warning device to indicate unsafe oil tempetediin each main rotor
drive gearbox, including gearboxes necessary for rotor phasing;

A gas temperature indicator for each turbine engine;
A gas producer rotor tachometer for each turbine engine;

A tachometer for each engine that, if combihwith the applicable instrument required
by subparagraph (a)(14), indicates rotor rpm during autorotation;

At least one tachometer to indicate, as applicable:
(i)  The rpm of the single manotor;

(i)  The common rpm of any main rotors whose speeasnot vary appreciably with
respect to each other; and

(i)  The rpm of each main rotor whose speed can vary appreciably with respect to that
of another main rotor;

A free power turbine tachometer for each turbine engine;
A means, for each turbe engine, to indicate power for that engine;

For each turbine engine, an indicator to indicate the functioning of the power plant ice
protection system;

An indicator for the fuel filter required b S29.997to indicate the occurrence of
contamination of the filter to the degree established in compliance Wigh29.955
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(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

For each turbine engine, a warning means for the oil strainer or filter required by
C329.1019 if it has no bypass, to warn the pilot of the occurrence of contamination of
the strainer or filter before it reacheghe capacity established in accordance with
C29.1019(a)(2)

An indicator to indicate the functioning of any selectable or controllable heater used to
prevent ice clogging of fuel system components;

An individual fuel pressure indicator for each engine, unless the fuel system which
supplies that engine does not employ any pumps, filters, or other components subject to
degradation or failure which may adversely affect fuel pressure at the engine;

A means to indicate to the flight crew the failure of any fuel pump installed to show
compliance withCS 29.955

Warning or caution devices to signal to the flight crew when ferromagnetic particles are
detectedby the chip detector required bgS 29.1337(eand

For auxiliary power units, an individual indicator, warning or caution device, or other
means to advise the flight crew that limits are being exceedeskdéeding these limits
can be hazardous, for:

() Gas temperature;
(i)  Oil pressure; and
(i)  Rotor speed.

For rotorcraft for which a 3@econd/2minute OEI power rating is requested, a means
must be provided to alert the pilot when the gime is athe 30-second and Zninute OEI
power levels, when the event begins, and when the time interval expires.

For ezh turbine engine utilising 38econd/2minute OEI power, a device or system must
be provided for use by ground personnel which:

()  Automatically records each usagedaduration of power at the 3@econd and 2
minute OEI levels;

(i)  Permits retrieval of the recorded data;
(i)  Can be reset only by ground maintenance personnel; and

(iv) Has a means to verify proper operation of gyestem or device.

(b) For Category A rotorcraft:

(1)

()

()

An individual oil pressure indicator for each engine, and either an independent warning
device for each engine or a maste@arning device for the engines with means for
isolating the individual warningircuit from the master warning device;

An independent fuel pressure warning device for each engine or a master warning device
for all engines with provision for isolating the individual warning device from the master
warning device; and

Fire warning indicators.
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(c) For Category B rotorcraft:

(1) Anindividual oil pressure indicator for each engine; and
(2) Fire warning indicators, when fire detection is required.
[Amdt. No. 29/2]

CS 29.1307 Miscellaneous equipment

ED Decision 2003/16/RM
The folbwing is required miscellaneous equipment:
(@) An approved seat for each occupant.
(b) A master switch arrangement for electrical circuits other than ignition.
(c) Hand fire extinguishers.
(d) A windshield wiper or equivalent device for each pilot station.

(e) A twoway radio communication system.

CS 29.1309 Equipment, systems, and installations

ED Decision 2016/025/R

(@) The equipment, systems, and installations whosecfioming is required by this €9 must be
designed and installed to ensure that thgerform their intended functions under any
foreseeable operating condition.

(b) The rotorcraft systems and associated components, considered separately and in relation to
other systems, must be designed so that

(1) For Category B rotorcraft, treguipment, systems, and installations must be designed to
prevent hazards to the rotorcraft if they malfunction or fail; or

(2) For Category A rotorcraft:

()  The occurrence of any failure condition which would prevent the continued safe
flight andlanding of the rotorcraft is extremely improbable; and

(i)  The occurrence of any other failure conditions which would reducecipability
of the rotorcraft or the ability of the crew to cope with adverse operating
conditions is improbable.

(c) Warning hformation must be provided to alert the crew to unsafe system operating conditions
and to enable them to take appropriate corrective action. Systems, controls, and associated
monitoring and warning means must be designed to minimise crew errors whictl caadte
additional hazards.

(d) Compliane with the requirements of subaragraph (b)(2) must be shown by analysis and,
where necessary, by appropriate ground, flight, or simulator tests. The analysis must consider:

(1) Possible modes of failure, includimalfunctions and damage from external sources;
(2) The probability of multiple failures and undetected failures;

(3) The resulting effects on the rotorcraft and occupants, considering the stage of flight and
operating conditions; and

(4) The crew warningues, corrective action required, and the capability of detecting faults.
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(e) For Category A rotorcraft, each installation whosectfioning is required by this €% and
GKAOK NBIljdzZANBa  LRGSNI adzZllLlf e Aa | ysoWw&@saaSyaal
and the system must be able to supply the following power loads in probable operating
combinations and for probable durations:

(1) Loads connected to the system with the system functioning normally.

(2) Essential loads, after failure of any onenpei mover, power converter, or energy storage
device.

(3) Essential loads, after failure of:
(i)  Any one engine, on rotorcraft with two engines; and
(i)  Any two engines, on rotorcraft with three or more engines.

()  Indetermining compliance with suparagaphs (e)(2) and (3), the power loads may be assumed
to be reduced under a monitoring procedure consistent with safety in the kinds of operations
authorised. Loads not required for controlled flight need not be considered for thestvgine
inoperative candition on rotorcraft with three or more engines.

(g9) Inshowing compliance with stfmragraphs (a) and (b) with regard to the electrical system and
to equipment design and installation, critical environmental conditions must be considered. For
electricalgeneration, distribution and utilisation equipment required byused in complying
with this C&9, except equipment covered by European Technical Standard Orders containing
environmental test procedures, the ability to provide continuous, safe servicgerun
foreseeable environmental conditions may be shown by environmental tests, design analysis,
or reference to previous comparable service experience on other aircraft.

[Amdt 29/4]

C329.1316 Electrical and electronic system lightning protection

ED Decisin 2016/025/R

(@) Each electrical and electronic system that performs a function whose failure would prevent the
continued safe flight and landing of the rotorcraft, must be des@yand installed in a way that:

A ¥ 4 A x ~

(1) thefunctionisnotadversey T F SOG SR RdzZNAYy 3 FyR | FUSN GKS
to lightning; and

(2) the system automatically recovers normal operation of that function, in a timely manner,
FFGSNI GKS NRG2NONIF FGQa SELRadzNBonfic with A 3K (G y A
other operational or functional requirements of the system that would prevent continued
safe flightand landing of the rotorcraft.

(b) For rotorcraft approved for instrument flight rules operation, each electrical and electronic
system thatperforms a function whose failure would reduce the capability of the rotorcraft or
the ability of the flight crew to respond to an adverse operating condition, must be designed
and installed in a way that the function recovers normal operation in a timelyner after the
NRG2NONI FiQa SELIRAadINB (2 fAIKGYyAyIToD

[Amdt 29/4]
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CS 29.1317 Higimtensity Radiated Fields (HIRF) protection

ED Decision 2016/025/R

(@) Each electrical and electronic system that performs a function whose failure would prevent the
continuedsafe flight and landing of the rotorcraft, must be designed and installed in a way that:

(1) GKS FdzyOlAz2y A& y2i ROSNARSt@ | FFSOGSR RdzNJD
to HIRF environmeri as described iAppendix E

(2) the system automatically recovers normal operation of that function, in a timely manner
FFGSNI GKS NRG2NONI FiQa SELRAANB G2 | I LwC ¢
0KS adae2aidisSyQa NIBO2 JS NEnal@Rfyhdional @guiements dfithe 2 i K S NJ
system that would prevent continued safe fligirid landing of the rotorcraft;

@B GUKS aeadSY Aa y2i FROSNERSt@ | FFSOUSR RdzNAY.
to a HIRF environmentdk described ikh\ppendix Eand

(4) each function required during operation under visual flight rules is not adversely affected
RdZNAY3 YR FFAGSNI GKS GAYS (GKS NRG2mMEINI FdQa
in Appendix E

(b) Each electrical and electronic system that performs a function whose failure would significantly

reduce the capability of the rotorcraft or the ability of the flight crew to respond to an adverse

operating comlition must be designed and installed in a way that the system is not adversely

affected when the equipment providing the function is exposed to equipment HIRF test level 1

or 2, as described iAppendix E

(c) Eah electrical and electronic system that performs a function whose failure would reduce the
capability of the rotorcraft or the ability of the flight crew to respond to an adverse operating
condition must be designed and installed in a way that the syssenot adversely affected
when the equipment providing the function is exposed to equipment HIRF test level 3, as
described iPAppendix E

[Amdt 29/4]

Appendix E¢ HIRF Environments and Equipment HIRF Test Levg

ED Decision 2016/025/R

This Appendix specifies the HIRF environments and equipment HIRF test levels for electrical and
electronic systems unde€329.1317 The field strength values for the HIRF environments and
equipment HIRF test leleeare expressed in rogheansquare units measured duringdtpeak of the
modulation cycle.

(&) HIRF environment | is specified in the following table:

Table It HIRF Environment |

FREQUENCY FIELD STRENGTH (V/m)

10 KHZ2 MHz 50 50
230 MHz 100 100
30¢100 MHz 50 50
100c400 MHz 100 100
400700 MHz 700 50
700 MHZ1 GHz 700 100
1¢2 GHz 2000 200
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FREQUENCY FIELD STRENGTH (V/m)

26 GHz 3000 200
6c8 GHz 1000 200
8¢12 GHz 3000 300
1218 GHz 2000 200
18¢40 GHz 600 200

Inthis table, the higher field strength applies to the frequency band edges.
(b) HIRF environment Il is specified in the following table:

Table lit HIRF Environment Il

FREQUENCY FIELD STRENGTH (V/m)

10¢500 kHz 20 20
500 kHz2 MHz 30 30
230 MHz 100 100
30¢100 MHz 10 10
100c200 MHz 30 10
2000400 MHz 10 10
400 MHZ1 GHz 700 40
162 GHz 1300 160
24 GHz 3000 120
4¢6 GHz 3000 160
6c8 GHz 400 170
812 GHz 1230 230
1218 GHz 730 190
18¢40 GHz 600 150

In this table, the higher field strength applies to the frequency band edges.
(c) HIRF environment Ill is specified in the following table:

Table llit  HIRF Environment Ill

FREQUENCY FIELD STRENGTH (V/m)

10¢100 kHz 150 150
100 kHz400 MHz 200 200
400700 MHz 730 200
700 MHZ1 GHz 1400 240
1¢2 GHz 5000 250
24 GHz 6000 490
4¢6 GHz 7200 400
6c8 GHz 1100 170
812 GHz 5000 330
1218 GHz 2000 330
18¢40 GHz 1000 420
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(d) Equipment HIRF Test Level 1

(1) From 10 kilohertz (kHz) to 400 megahertz (MHz), use conducted susceptibility tests with
continuous wave (CW) andkHz square wave modulation with 90 % depth or greater.
The conducted susceptibility current must start at a minimum of 0.6 milliamperes (mA)
at 10 kHz, increasing 20 decibels (dB) per frequency decadeninimum of 30 mA at
500kHz.

(2) From 500 kHz to@MHz, the conducted susceptibilityrrent must be at least 30 mA.

(3) From 40 MHz to 400 MHz, use conducted susceptibility tests, starting at a minimum of
30 mA at 40 MHz, decreasing 20 dB per frequency deocaderhinimum of 3 mA at
400MHz.

(4) From 100 MHz to 400 MHz, use radiated susceptibility tests at a minimum of 20 volts per
meter (V/m) peak with CW and 1 kHz square wave modhratvith 90 % depth or
greater.

(5) From 400 MHz to 8 gigahertz (GHz), use radiated susdéptiiests at a mimum of
150V/m peak with pulse modulation of 4 % duty cycle with a 1 kHz pulse repetition
frequency. This signal must be switched on and off at a rafietdf with a duty cycle of
50 %.

(e) Equipment HIRF Test Level 2. Equipment HIRF Test Level 2 invitiitFnent 1l in Table Il of
this Appendix reduced by acceptable aircraft transfer function and attenuation curves. Testing
must cover the frquency band of 10 kHz to 8 GHz.

(H  Equipment HIRF Test Level 3

(1) From 10 kHz to 400 MHz, use conducted susbdyi tests, starting at a minimum of
0.15 mA at 10 kHz, increasing 20 dB per frequency decadertmimum of 7.5 mA at
500kHz.

(2) From 500 kHz to 40 MHz, use conducted suscepyilbdits at a minimum of 7.5 mA.

(3) From 40 MHz to 400 MHz, use conthat susceptibility tests, starting at a minimum of
7.5 mA at 40 MHz, decreasing 20 dB per frequency decadeniaienum of 0.75 mA at
400MHz.

(4) From 100 MHz to 8 GHz, use radiated susceptibility tests at a minimum of 5 V/m.

[Amdt 29/4]

In this table, the higher field strength applies at the frequency band edges.
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INSTRUMENTENSTALLATION

CS 29.1321 Arrangement and visibility

ED Decision 2003/16/RM

(@) Each flightpavigation, and powerplant instrument for use by any pilot must be easily visible to
him from his station with the minimum practicable deviation from his normal position and line
of vision when he is looking forward along the flight path.

(b) Each instrumet necessary for safe operation, including the airspeed indicator, gyroscopic
direction indicator, gyrosqac bankand-pitch indicator, sligskid indicator, altimeter, rat®f-
climb indicator, rotor tachometers, and the indicator most representative ofirengower,
YdzaG 68 3INRAzLISR FyR OSYGNBR a ySFENIé& & LN
forward vision. In addition, for rotorcraft approved for IFR flight:
(1) The instrument that most effectively indicates attitude must be on the pantiertop
centre position;

(2) The instrument that most effectively indicates direction of flight must be adjacent to and
directly below the attitude instrument;

(3) The instrument that most effectively indicates airspeed must be adjacent to and to the
left of the attitude instrument; and

(4) The instrument that most effectively indicates altitude or is most frequently utilised in
control of altitude must be adjacent to and to the right of the attitude instrument.

(c) Other required powerplant instruments nstibe closely grouped on the instrument panel.

(d) Identical powerplant instruments for the engines must be located so as to prevent any
confusion as to which engine each instrument relates.

(e) Each powerplant instrument vital to safe operation must bairgy visible to appropriate crew
members.

(H Instrument panel vibration may not damage, or impair the readability or accuracy of, any
instrument.

(g) If a visual indicator is provided to indicate malfunction of an instrument, it musffestive
under all probable cockpit lighting conditions.

CS 29.1322 Warning, caution, and advisory lights

ED Decision 2003/16/RM

If warning, caution or advisory lights are installed in the cockpit they must, unless otherwise approved
by the Agency, be:

(@ Red, for warning lights (lights indicating a hazard which may require immediate corrective
action);

(b)  Amber, for caution lights (lights indicating the possible need for future corrective action);
(c) Green, for safe operation lights; and

(d)  Any othercolour, including white, for lights not described in qudragraphs (a) to (c), provided
the colour differs sufficiently from the colours prescribed in-pabagraphs (a) to (c) to avoid
possible confusion.
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CS 29.1323 Airspeed indicating system

ED Decisio 2003/16/RM
For each airspeed indicating system, the following apply:

(@) Each airspeed indicating instrument must be calibrated to indicate true airspeed (vata
with a standard atmosphere) with a minimum practicable instrumesitbration error when
the corresponding pitot and static pressures are applied.

(b) Each system must be calibrated to determine system error excluding airspeed instrument error.
This calibration must be determined:

(1) Inlevel flight at speeds of 37 km(BO knots) and greater, and over an appropriate range
of speeds for flight conditions of climb and autorotation; and

(2) During takeoff, with repeatable and readable indications that ensure:

()  Consistent realisation of the field lengths specified im Rotorcraft Flight Manual,
and

(i)  Avoidance of the critical areas of the heiglatlocity envelope as established under
CS 29.87

(c) For Category A rotorcraft:
(1) The indication must allow consistent definitiof the takeoff decision point; and
(2) The system error, excluding the airspeed instrument calibration error, may not exceed

() 3% or 9.3 km/h (5 knots), whichever is greater, in level flight at speeds above 80%
of take-off safety speed; and

@i) 19 km/h (10 knots) in climb at speeds from 19 km/h (10 knots) below-tdke
safety speed to 19 km/h (10 knots) above V

(d) For Category B rotorcraft, the system error, excluding the airspeed instrument calibration error,
may not exceed 3% or 9.3 km/h (5dtg), whichever is greater, in level flight at speeds above
80% of the climbout speed attained at 15 m (50 ft) when complying @&29.63

(e) Each system must be arranged, so far as practicable, to prevenimottfn or serious error
due to the entry of moisture, dirt, or other substances.

()  Each system must have a heated pitot tube or an equivalent means of preventing malfunction
due to icing.

CS 29.1325 Static pressure and pressure altimeter systems

ED Desiion 2003/16/RM

(@) Each instrument with static air case connections must be vented to the outside atmosphere
through an appropriate piping system.

(b) Each vent must be located where its orifices are least affected by airflow variation, moisture, or
other foreign matter.

(c) Each static pressure port must be designed and located in such manner that the correlation
between air pressure in the static pressure system and true ambient atmospheric static
pressure is not altered when the rotorcraft encourgecing conditions. An aniting means or
an alternate source of static pressure may be used in showing compliance with this
requirement.
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If the reading of the altimeter, when on the alternate static pressure system, differs from the
reading of thealtimeter when on the primary stat system by more than 1% (50ft), a
correction card must be provided for the alternate static system.

(d) Except for the vent into the atmosphere, each system must be airtight.

(e) Each pressure altimeter must be appeavand calibrated to indicate pressure altitude in a
standard atmosphere with a minimum practicable calibration error when the corresponding
static pressures are applied.

()  Each system must be designed and installed so that an error in indicated prefigude, at
sealevel, with a standard atmosphere, excluding instrument calibration error, does not result
in an error of more tAn +£9 m (30 ft) per 18&m/h (100 knots) speed. However dlerror need
not be less than&m (x30ft).

(g) Except as provied in subparagraph (h) if the static pressure system incorporates both a
primary and an alternate static pressure source, the means for selecting one or the other source
must be designed so that:

(1) When either source is selected, the other is blockedarid
(2) Both sources cannot be blocked off simultaneously.

(h) For unpressurisetbtorcraft, subparagraph (¢)l) does not apply if it can be demonstrated that
the static pressure system calibration, when either static pressure source is selected, is no
changed by the other static pressure source being open or blocked.

CS 29.1327 Magnetic direction indicator

ED Decision 2003/16/RM

(@) Each magnetic direction indicator must be installed so that its accuracy is not excessively

FFFSOGSR 0 &svibrtin oNBagnatiJzNg. ¥ i Q
(b) The compensated installation may not have a deviation, in level flight, greater than 10° on any
heading.

CS 29.1329 Automatic pilot system

ED Decision 2003/16/RM
(@) Each automatic pilot system must be designed so thatdutomatic pilot can:
(1) Be sufficiently overpowered by one pilot to allow control of the rotorcraft; and

(2) Be readily and positively disengaged by each pilot to prevent it from interfering with the
control of the rotorcraft.

(b) Unless there is autoatic synchronisation, each system must have a means to readily indicate
to the pilot the alignment of the actuating device in relation to the control system it operates.

(€0 9FOK YlydzZ tfte 2LISNIGSR O2yGNRf TF2Nldt&tBe a& ad S
pilots.

(d) The system must be designed and adjusted so that, within the range of adjustment available to
the pilot, it cannot produce hazardous loads on the rotorcraft, or create hazardous deviations
in the flight path, under any flight conditioappropriate to its use, either during normal
operation or in the event of a malfunction, assuming that corrective action begins within a
reasonable period of time.
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(e) If the automatic pilot integrates signals from auxiliary controls or furnishes sifgmadperation
of other equipment, there must be positive interlocks and sequencing of engagement to
prevent improper operation.

(H  Ifthe automatic pilot system can be coupled to airborne navigation equipment, means must be
provided to indicate to theilots the current mode of operation. Selector switch position is not
acceptable as a means of indication.

CS 29.1331 Instruments using a power supply

ED Decision 2003/16/RM

For Category A rotorcraft:

(8) Each required flight instrument using a poveeipply must have
(1) Two independent sources of power;
(2) A means of selecting either power source; and

(3) A visual means integral with each instrument to indicate when the power adequate to
sustain proper instrument performance is not being suppliéie power must be
measured at or near the point where it enters the instrument. For electrical instruments,
the power is considered to be adequate when the voltage is within approved limits; and

(b) The installation and power supply system must be such thidure of any flight instrument
connected to one source, or of the energy supply from one source, or a fault in any part of the
power distribution system does not interfere with the proper supply of energy from any other
source.

CS 29.1333 Instrument stems

ED Decision 2003/16/RM

C2NJ aeaidsSvya GKFIG 2LISNIaGS GKS NBIdZANBR FfAIKG Aya
following apply:

(@) Only the required flight instruments for the first pilot may be connected to that operating
system.

(b) The equipment, systems, and installations must be designed so that one display of the
information essential to the safety of flight which is provided by the flight instruments remains
available to a pilot, without additional crew member action, afteryasingle failure or
combination of failures that are not shown to be extremely improbable.

(c) Additional instruments, systems, or equipment may not be connected to the operating system
for a second pilot unless provisions are made to ensure the continaedal functioning of the
required flight instruments in the event of any malfunction of the additional instruments,
systems, or equipment which is not shown to be extremely improbable.

CS 29.1335 Flight director systems

ED Decision 2003/16/RM

If a flightdirector system is installed, means must be provided to indicate to the flight crew its current
mode of operation. Selector switch position is not acceptable as a means of indication.
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CS 29.1337 Powerplant instruments

ED Decision 2003/16/RM

(@) Instrumens and instrument lines

(1) Each powerplant and auxiliary power unit instrument line must meet the requirements
of CS 29.99and29.1183

(2) Each line carryinfiammable fluids under pressure must:

(i)  Have restricting orifices or other safety devices at the source of pressure to prevent
the escape of excessive fluid if the line fails; and

(i)  Be installed and located so that the escape of fluids would not eradtazard.

(3) Each power plant and auxiliary power unit instrument that utilises flammdalds must
be installed and located so that the escape of fluid would not create a hazard.

(b) Fuel quantity indicatorThere must be means to indicate to thegfit-crew members the
guantity, in USjallons or equivalent units, of usable fuel in each tank during flight. In addition:
(1) 91 OK FdzS5f ljdzr ydiAade AYRAOFG2NI YdaadG oS OIFf Aol
guantity of fuel remaining in the tanis equal to the unusable fuel supply determined
underCS 29.959

(2) When two or more tanks are closely interconnected by a gravity feed system and vented,
and when it is impossible to feed from each tadparately, at least one fuel quantity
indicator must be installed;

(3) Tanks with interconnected outlets and airspaces may be treated as one tank and need
not have separate indicators; and

(4) Each exposed sight gauge used as a fuel quantity indicatatr lmeugrotected against
damage.

(c) Fuel flowmeter systenif a fuel flowmeter system is installed, each metering component must
have a means for bypassing the fuel supply if malfunction of that component severely restricts
fuel flow.

(d) Oil quantity indiator. There must be a stick gauge or equivalent means to indicate the quantity
of ail:

(1) Ineach tank; and
(2) In each transmission gearbox.

(e) Rotor drive system transmissions and gearboxes utilising ferromagnetic materials must be
equipped with chip dtectors designed to indicate the presence of ferromagnetic particles
resulting from damage or excessive wear within the transmission or gearbox. Each chip detector
must:

(1) Be designed to provide a signal to the indicator require€€By29.1305(a)(23nd

(2) Be provided with a means tdlow crew members to check, in flight, the function of each
detector electrical circuit and signal.
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CS 29.1351 General

ED Decision 2003/16/RM

(a) Electrical system capacitfjhe required generating capacity and the numaed kind of power
sources must:

(1) Be determined by an electrical load analysis; and
(2) Meet the requirements o€S 29.1309

(b) Generating systemThe generating system includes electrical power sources, Mawvemp
busses, transmission cables, and associated control, regulation, and protective devices. It must
be designed so that:

(1) Power sources function properly when independent and when connected in
combination;

(2) No failure or malfunction of any power gice can create a hazard or impair the ability of
remaining sources to supply essential loads;

(3) The system voltage and frequency (as applicable) at the terminals of essential load
equipment can be maintained within the limits for which the equipmentdésigned,
during any probable operating condition;

(4) System transients due to switching, fault clearing, or other causes do not make essential
loads inoperative, and do not cause a smoke or fire hazard,;

(5) There are means accessible in flightfpropriate crew members for the individual and
collective disconnection of the electrical power sources from the main bus; and

(6) There are means to indicate to appropriate crew members the generating system
guantities essential for the safe operationtbe system, such as the voltage and current
supplied by each generator.

(c) External powerlf provisions are made for connecting external power to the rotorcraft, and that
external power can be electrically connected to equipment other than that useérigime
starting, means must be provided to ensure that no external power supply having a reverse
LRfFNAGES 2NJ I NBOSNBS LKIFIaS aSljdzSyoSs Ol y

(d) Operation with the normal electrical powgenerating system inoperative

(1) It must be shown by analysis, tests, or both, that the rotorcraft can be operated safely in
VFR conditions, for a period of not less than five minutes, with the normal electrical
power generating system inoperative, withitical type fuel (from the stan@oint of
flameout and restart capability), and with the rotorcraft initially at the maximum
certificated altitude. Parts of the electrical system may remain on if:

(i) A single malfunction, including a wire bundle orgtion box fire, cannot result in
loss of the part turned off and the part turned on; and

(i) The parts turned on are electrically and mechanically isolated from the parts
turned off.
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(2) Additional requirements for Category A Rotorcraft

(i)  Unless it ca be shown that the loss of the normal electrical power generating
system is extremely improbable, an emergency electrical power system,
independent of the normal electrical power generating system, must be provided
with sufficient capacity to power all siems necessary for continued safe flight and
landing.

(i)  Failures, including junction box, control panel or wire bundle fires, which would
result in the loss of the normal and emergency systems must be shown to be
extremely improbable.

(i)  Systems neessary for immediate safety must continue to operate following the
loss of the normal electrical power generating system, without the need for flight
crew action.

CS 29.1353 Electrical equipment and installations

ED Decision 2003/16/RM

(@) Electrical equiment, controls, and wiring must be installed so that operation of any one unit or
system of units will not adversely affect the simultaneous operation of any other electrical unit
or system essential to safe operation.

(b) Cables must be grouped, routedndh spaced so that damage to essential circuits will be
minimised if thee are faults in heavy curresttarrying cables.

(c) Storage batteries must be designed and installed as follows:

(1) Safe cell temperatures and pressures must be maintained during raipalple charging
and discharging condition. No uncontrolled increase in cell temperature may result when
the battery is recharged (after previous complete discharge):

() At maximum regulated voltage or power;
(i)  During a flight of maximum duration; and
(i)  Under the most adverse cooling condition likely in service.

(2) Compliance with suparagraph (c)(1) must be shown by test unless experience with
similar batteries and installations has shown that maintaining safe cell temperatures and
pressures presents no problem.

(3) No explosive or toxic gases emitted by any battery in normal operation, or as the result
of any probable malfunction in the charging system or battery installation, may
accumulate in hazardous quantities within the rotcdt.

(4) No corrosive fluids or gases that may escape from the battery may damage surrounding
structures or adjacent essential equipment.

(5) Each nickel cadmium battery installation capable of being used to start an engine or
auxiliary power unit must hae provisions to prevent any hazardous effect on structure
or essential systems that may be caused by the maximum amount of heat the battery can
generate during a short circuit of the battery or of its individual cells.
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(6) Nickel cadmium battery installions capable of being used to start an engine or auxiliary
power unit must have:

(i) A system to control the charging rate of the battery automatically so as to prevent
battery overheating;

(i) A battery temperature sensing andvertemperature warning system with a
means for disconnecting the battery from its charging source in the event of an
over- temperature condition; or

(i) A battery failure sensing and warning system with a means for disconnecting the
battery from its clarging source in the event of battery failure.

CS 29.1355 Distribution system

ED Decision 2003/16/RM

(@) The distribution system includes the distribution busses, their associated feeders, and each
control and protective device.

(b) If two independent sorces of electrical power for particular equipment or systems are required
by any applicable CS or operating rule, in the event of the failure of one power source for such
equipment or system, another power source (including its separate feeder) must bil@do
automatically or be manually selectable to maintain equipment or system operation.

CS 29.1357 Circuit protective devices

ED Decision 2003/16/RM

(@) Automatic protective devices must be used to minimise distress to the electrical system and
hazard tothe rotorcraft in the event of wiring faults or serious malfunction of the system or
connected equipment.

(b) The protective and control devices in the generating system must be designedeioetgise
and disconnect faulty power sources and power trarssioin equipment from their associated
busses with sufficient rapidity to provide protection from hazardous overvoltage and other
malfunctioning.

(c) Each resettable circuit protective device must be designed so that, when an overload or circuit
fault exiss, it will open the circuit regardless of the position of the operating control.

(d) If the ability to reset a circuit breaker or replace a fuse is essential to safety in flight, that circuit
breaker or fuse must be located and identified so that it carglaelily reset or replaced in flight.

(e) Each essential load must have individual circuit protection. However, individual protection for
each circuit in an essential load system (such as each position light circuit in a system) is not
required.

()  Iffuses are used, there must be spare fuses for use in flight equal to at least 50% of the number
of fuses of each rating required for complete circuit protection.

(g) Automatic reset circuit breakers may be used as integral protectors for electrical equipment
provided there is circuit protection for the cable supplying power to the equipment.
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CS 29.1359 Electrical system fire and smoke protection

ED Decision 2003/16/RM

(@) Components of the electrical system must meet the applicable fire and smoke protection
provisions ofCS 29.834nd29.863

(b) Electrical cables, terminals, and equipmeirt designated fire zones, and that are used in
emergency procedures, must be at least fire resistant.

(c) Insulation on electrical wire and cable installedhe rotorcraft must be seléxtinguishing whe
tested in accordance with €%, Appendix F, Par(a)(3).

CS 29.1363 Electrical system tests

ED Decision 2003/16/RM

(@) When laboratory tests of the electrical system are conducted:

(1) The tests must be performed on a megg using the same generating equipment used
in the rotorcraft;

(2) The equiprent must simulate the electrical characteristics of the distribution wiring and
connected loads to the extent necessary for valid test results; and

(3) Laboratory generator drives must simulate the prime movers on the rotorcraft with
respect to their readon to generator loading, including loading due to faults.

(b) For eachilight condition that cannot be simulated adequately in the laboratory or by ground
tests on the rotorcraft, flight tests must be made.
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LIGHTS

CS 29.1381 Instrument lights

ED Decision 2003/16/RM
The instrument lights must:

(@) Make eachinstrument, switch, and other device for which they are provided easily readable;
and

(b) Be installed so that:
(1) ¢KSANI RANBOG Nreéea NP aAaKAStRSR TNRBY (KS LA

(2) No objectionable reflections are visible to the pilot.

CS 29.1383 Landing liggh

ED Decision 2003/16/RM

(@) Each required landing or hovering light must be approved.
(b) Each landing light must be installed so that:

(1) No objectionable glare is visible to the pilot;

(2) The pilot is not adversely affected by halation; and

(3) It provides enough light for night operation, including hovering and landing.
(c) Atleast one separate switch must be provided, as applicable:

(1) For each separately installed landing light; and

(2) For each group of landing lights installed at a commontioca

CS 29.1385 Position light system installation

ED Decision 2003/16/RM

(@) General Each part of each position light system must meet the applicable requirements of this
paragraph and each system as a whole must meet the requireme@s @9.138i 29.1397

(b) Forward position lightd-orward position lights must consist of a red and a green light spaced
laterally as far apart as practicable and installed forward on the rotorcraft so that, with the
rotorcraft in the normal flying position, the redjlit is on the left side, and the green light is on
the right side. Each light must be approved.

(c) Rear position lightThe rear position light must be a white light mounted as far aft as
practicable, and must be approved.

(d) Circuit The two forward pason lights and the rear position light must make a single circuit.

(e) Light covers and colour filter8ach light cover or colour filter must be at least flame resistant
and may not change colour or shape or lose any appreciable light transmissiog darmal
use.

Powered by EASA eRules Page2540of 329 Dec 202:


http://easa.europa.eu/

Easy Access Rules for Large Rotorcri Subpart B Equipmen
x E ASA (CS29) (Amendment 7) LIGHT

CS 29.1387 Position light system dihedral angles

(@)

(b)

(©

(d)

(e)

ED Decision 2003/16/RM

Except as provided in sygaragraph (e), each forward and rear position light must, as installed,
show unbroken light within the dihedral angles described in thisgi@ph.

Dihedral angle L (left) is formed by two intersecting vertical planes, the first parallel to the
longitudinal axis of the rotorcraft, and the other at 110° to the left of the first, as viewed when
looking forward along the longitudinal axis.

Dihedral angle R (right) is formed by two intersecting vertical planes, the first parallel to the
longitudinal axis of the rotorcraft, and the other at 110° to the right of the first, as viewed when
looking forward along the longitudinal axis.

Dihedial angle A (aft) is formed by two intersecting vertical planes making angles of 70° to the
right and to the left, respectively, to a vertical plane passing through the longitudinal axis, as
viewed when looking aft along the longitudinal axis.

If the rear position light, when mounted as far aft as practicable in accordance with
C29.1385(c)cannot show unbroken light within dihedral angle A (as defined irpanégraph

(d)), a solid angle or angles alfstructed visibility totalling not more than 0.04 steradians is
allowable within that dihedral angle, if such solid angle is within a cone whose apex is at the
rear position light and whose elements make an angle of 30° with a vertical line passinghthrou
the rear position light.

CS 29.1389 Position light distribution and intensities

(@)

(b)

ED Decision 2003/16/RM

General The intensities prescribed in this paragraph must be provided by new equipment with
light covers and colour filters in place. Intensitiasist be determined with the light source
operating at a steady value equal to the average luminous output of the source at the normal
operating voltage of the rotorcraft. The light distribution and intensity of each position light
must meet the requiremeis of subparagraph(b).

Forward and rear position light§.he light distribution and intensities of forward and rear
position lights must be expressed in terms of minimum intensities in the horizontal plane,
minimum intensities in any verticgllane, and maximum intensities in overlapping beams,
within dihedral angles, L, R and A, and must meet the following requirements:

(1) Intensities in the horizontal plané&ach intensity in the horizontal plane (the plane
containing the longitudinal axisfdhe rotorcraft and perpendicular to the plane of
symmetry of the rotorcraft), must equal or exceed the valueS#19.1391

(2) Intensities in the vertical planeEach intensity in any vertical plane (the plane
perpendicular to the horizontal plane) must equal or exceed the appropriate value in
C29.1393 where | is the minimum intensity prescribed i£329.1391 for the
correspnding angles in the horizontal plane.

(3) Intensities in overlaps between adjacent signals. intensity in any overlap between
adjacent signals may exceed the value€® 29.1395except that higher intensities
overlaps may be used with the use of main beam intensities substantially greater than
the minima specified €S 29.139and 29.1393if the overlap intensities in ration to
the main beam intensities do not adversely affect signal clarity.
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CS 29.1391 Minimum intensities in the horizontal p&aof forward

and rearposition lights

ED Decision 2003/16/RM
Each position light intensity must equal or exceed the applicadlleeg in the following table:

Dihedral angle Intensity
(light included) (candelas)
40

Angle from right or left of longitudinal axis, measured

from dead ahead

L and R 0° to 10°

(forward redand green)  10° to 20° 30
20° to 110° 5

A (rear white) 110° to 180° 20

CS 29.1393 Minimum intensities in any vertical plane ofviard

and rear positionlights

ED Decision 2003/16/RM

Each position light intensity must equal or exceed the applicable values in the following table:

Angle above or below théxorizontal plane

0° 1.00 |
0°to 5° 0.901
5°to 10° 0.801
10° to 15° 0.701
15° to 20° 0.501
20° to 30° 0.301
30° to 40° 0.101
40° to 90° 0.051

CS 29.1395 Maximum intensities in overlapping beams oard

and rearposition lights

ED Decision 2003/16/RM

No position light intensity may exceed the applicable values in the following table, except as provided
in CS 29.1389(b)(3)

Green in dihedral angle L 10 1
Red in dihedral angle R 10 1
Green in dihedral angle A 5 1
Red in dihedral angle A 5 1
Rear white in dihedral angle L 5 1
Rear white in dihedral angle R 5 1

Where:
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(@) Area Aincludes all directions in the adjacent dihedral angle that pass through the light source
and intersect the common boundary plane at more than 10° but less than 20°; and

(b) Area B includes all directions in the adjacent dihedral angle that pass throadiytth source
and intersect the common boundary plane at more than 20°.

CS 29.1397 Colour specifications

ED Decision 2003/16/RM

Each position light colour must have the applicable International Commission on Illumination
chromaticity ceordinates as follass:

(@) Aviation Red:
WweQ Aa yz2
YwiQ Aa y?2

(b) Aviation green:
WEQ A& y20G HMBBA;G SN KIYy nonnn
WEQ Aad y2&oHINEEGSNI GKIy &
wao Aa yz2icofl™aa GKFYy ndodn

(c) Aviation white:
WE Q ldssithayf @3D0 and not greater than 0.540;
WeaQ Aa y2iddmimch ;iNGhYe WEKAOKSOSNI Aa GKS &avlrtts
WeQ ABGFRIUGRBNE WE bnmdmummEXQ d 2 NJ Wn dcoc

2 KSNBE Wa RHRRAYE® SO2TF GKS t I yOl énkigereNd RA G2 NJ F2 NJ

CS 29.1399 Riding light

ED Decision 2003/16/RM
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(@) Each riding light required for water operation must be installed so that it can:

(1) Show a white light for at least 4 kiftwo miles) at night under clear atmospheric
conditions; and

(2) Show a maximum practicable unbroken light with the rotorcraft on the water.

(b) Externally hung lights may be used.

CS 29.1401 Antollision light system

ED Decision 2003/16/RM

(@) General If certification for night operation is requested, the rotorcrafiust have an arti
collision light system that:

(1) Consists of one or more approved aatillision lights located so that their emitted light
gAft y20 AYLIANI GKS ONBgsQa GAarzy 2NJ RSUGNI C

(2) Meets the requiements of sukparagraphs (b) to (f).

Powered by EASA eRules Page257of 329 Dec 202:


http://easa.europa.eu/

- Easy Access Rules for Large Rotorcri Subpart B Equipmen
x E ASA (CS29) (Amendment 7) LIGHT

(b) Field of coveragd he system must consist of enough lights to illuminate the vital areas around
the rotorcraft, considering the physical configuration and flight characteristics of the rotorcraft.
The field of overage must extend in each direction within at least 30° above and 30° below the
horizontal plane of the rotorcraft, except that there may be solid angles of obstructed visibility
totalling not more than 0.5 steradians.

(c) Flashing characteristic3he arrangement of the system, that is, the number of light sources,
beam width, speed of rotation, and other characteristics, must give an effective flash frequency
of not less than 40, nor more than 100, cycles per minute. Tleetéze flash frequency is the
frequency at which the rotorcraft's complete asbllision light system is observed from a
distance, and applies to each sector of light including any overlaps that exist when the system
consists of more than one light saa. In overlaps, flash frequencies may exceed 100, but not
180, cycles per minute.

(d) Colour Each anttollision light must be aviation red and must meet the applicable requirements
of CS 29.1397

(e) Light intensity. The minimum light intensities in any vertical plane, measured with the red filter
OAT dzaSRO YR SELINBaaSR Ay GSN¥Ya& 27F oGFFSOGAC
paragraph (f). The following relation must be assumed:
. oD
nx o O

O

where:

‘O= effective intensity (candelas).

‘O = instantaneous intensity as a function of time.
0 0 = flash time interval (seconds).

Normally, the maximum value of effective intensity is obtained wheantl & are chosen so
that the effective intensity is equal to the instantaneous intensity.atrid t,.

(H  Minimum effective intensities for artiollision light Each antcollision light effective intensity
must equal or exceed the applicable values in the following table:

L : o
B D < « Effective intensity (candelas)
Angle above or below the horizontal plane

0° to 5° 150
5°to 10° 90
10° to 20° 30
20° to 30° 15

Powered by EASA eRules Page258o0f 329 Dec 202:


http://easa.europa.eu/

Easy Access Rules for Large Rotorcri Subpart B Equipmen
X E A SA (CS29) (Amendment 7) SAFETY EQUIPMI
SAFETEQUIPMENT
CS 29.1411 General

ED Decision 2018/007/R

(@) Accessibility Required safety equipment to be eds by the crew in an emergenayust be
readily accessible.

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

(1) Be arranged so that the equipment is directly accessible and its location is obvious; and
(2) Protect the safety equipment from inadvertedamage.

(c) Emergency exit descent deviddie stowage provisions for the emergency exit descevice
required byCS 29.809(fnust be at the exits for which they are intended.

[Amdt No: 29/5]

ED Decision 2018/007/R

This AMC replaces FAA AC 29.1411.
(a) Explanation

CS29 Amendment 5 introduced changes related to ditching and associated equipment. In
particular, it defined a standard set of terminology, it simplifi@f 29.141inh line with it being

a general certification specification for safety equipment, reorganis&d29.1415pecifically

for ditching equipment, and created a ne@S 29.147®n the installation and carriage of
emergency locator transmitters (ELTS). All requirements relating to life raft installatensar
co-located inCS 29.1415

(1) The safety equipment should be accessible and appropriately stowed, and it should be
ensured that:

() locations for stowage of all required safety equipment have been provided,;

(i) safety equipment is readily accessible to both crew members asdgngers, as
appropriate, during any reasonably probable emergency situation;

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

(iv) safety equipmentstowage provisions will protect the equipment from damage
during emergency landings when subjected to the inertia loads specified in
C29.561

(b) Procedures

(1) A cockpit evaluation should be conducted to damtrate that all required emergency
equipment to be used by the flight crew will be readily accessible during any foreseeable
emergency situation. This evaluation should include, for example, emergency flotation
equipment actuation devices, remote lifeftaeleases, door jettison handles, handheld
fire extinguishers, and protective breathing equipment.
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(2) Stowage provisions for safety equipment shown to be compatible with the vehicle
configuration presented for certification should be provided and tdied so that:

(i) equipment is readily accessible regardless of the operational configuration;

(i)  stowed equipment is free from inadvertent damage from passengers and handling;
and

(i) stowed equipment is adequately restrained to withstand theertia forces
specified in CS 29.561(b)(3) without sustaining damage.

(3) For rotorcraft required to have an emergency dedcafide or rope according to
C329.809(f) the stowage provisions for these deviceouwld be located at the exits
where those devices are intended to be used.

[Amdt No: 29/5]

CS 29.1413 Safety belts: passenger warning device

ED Decision 2003/16/RM

(@) If there are means to indicate to the passengers when safety belts shoulastaned, they
must be installed to be operated from either pilot seat.

(b) Each safety belt must be equipped with a metal to metal latching device.

CS 29.1415 Ditching equipment

ED Decision 2018/007/R

If certification with ditching provisions or emergsgtitotation provisions is requested by the applicant,
the additional safetyequipment required by any applicable operating rule must meet the
requirements of thi<CS

(@  All equipmentmust be approved.
(b) Life rafts.

(1) Required life raft(s) must be motely deployable for use in an emergency. Remote
controls capable of deploying the life raft(s) must be located within easy reach of the
flight crew, occupants of the passenger cabin and survivors in the water, with the
rotorcraft in the upright floatingor capsized position. It must be substantiated that life
raft(s) sufficient to accommodate all rotorcraft occupants, without exceeding the rated
capacity of any life raft, can be reliably deployed with the rotorcraft in any reasonably
foreseeable floatingattitude, including capsized, and in the sea conditions chosen for
demonstrating compliance witBS 29.801(e)

(2) Each life raft must have a short retaining line designed to hold the life raft near the
rotorcraft and a long retaining line designed to keep the life raft attached to the
rotorcraft. Both retaining lines must be designed to break before submerging the empty
raft to which they are attached if the rotorcraft becomes totally submerged. The long
retainingline must be of sufficient length that a drifting life raft will not be drawn towards
any part of the rotorcraft that would pose a danger to the life raft itself or the persons on
board.

(3) Each life raft must be substantiated as suitable for use isealconditions covered by
the certification with ditching or emergency flotation provisions.
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(4)

The number of life rafts installed must be no less than two. The life rafts must be of an
approximately equal rated capacity and buoyancy to accommodatbethccupants of
therotorcraftand unless excess life rafts of sufficient capacity are provided, the buoyancy
and seating capacity beyond the rated capacity of each life raft (overload rating) must
accommodate all occupants of the rotorcraft in the evefhtioss of one life raft of the
largest rated capacity.

(c) Life preservers.

If the applicable operating rule allows for life preservers not to be worn at all times, stowage
provisions must be provided that accommodate one life preserver for each occupant for which
certification with ditching provisions is requested. A life presemust be within easy reach of
each occupant while seated.

(d)  Survival equipment.

Approved survival equipment must be attached to each liferaft.
[Amdt No: 29/5]

ED Decision 2018/007/R

This AMC replaces FAA AC 29.1415.

(@ Explanation

(1)

(@)

Additional safety equipment is not required for all rotorcraft overwater operations.
However, if such equipment is required by the applicable operating rule, the equipment
supplied should satisfy this AMC.

bh¢ovY ! fiK2dzAK GKS GSNY WRAGOKAYIAQ Aa Y2a
standards related taCS 29.801ditching approval), a rotorcraft equipped to the less
demanding requirements @S 29.80%mergency flotation approval), when performing

an emergency landing on to water, would nevertheless be commonly described as

OF NNEAY3 2dzi GKS LINRPOS&daa 2F RAGOKAYy3Id ¢KS
considered ¢ apply to any safety equipment required by operational rule for operation

over water.

It is a frequent practice for the rotorcraft manufacturer to provide the substantiation for

only those portions of the ditching requirements relating to rotorcraft flotation and
emergency exits. Completion of the ditching certification to include the g&fgtiipment

installation and stowage provisions is then left to the affected operator so that those
FaLsSoda Oy o0Sad 6S FRIFILWGSR 2 GKS aSt SOUSHK
section of the rotorcraft flight manual (RFM) should identifg substantiations yet to be

provided in order to justify the full certification with ditching provisions. The modifier
performing these final installations is then concerned directly with the details of this

AMC. Any issues arising from aspects of thechasorcraft flotation and emergency exits
OSNIATFTAOIGAZ2Y GKIG INB y2d O02YLI GAOGES GAlK
provisions should be resolved between the type certificate (TC) holder and the modifier
LINAR2NJ G2 GKS OS Nificatisre ity BitchingipioWs®onsh (sedAME O S NJi
29.801(b)(13and AMC 29.415(a)R)(ii)).

Compliance with the requirements o€£329.801 for rotorcraft ditching requires

compliance with the safety equipment stowage requirements and ditching equipment
requirements ofCS 29.141andCS 29.1415espectively.
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(b)

(i)

(ii)

Procedures

Ditching equipment instéd to complete ditching certification, or required by the
applicable operating rule, should be compatible with the basic rotorcraft
configuration presented for ditching certification. Itgatisfactory if the ditching
equipment is not incorporated at thdime of the original rotorcraft type
OSNIATFAOFGA2Y LINPGARSR (KIFG adaAaidlofsS
section of the rotorcraft flight manual (RFM) to identify the extent of ditching
certification not yet completed.

When ditching egipment is being installed by a person other than the applicant
who provided the rotorcraft flotation system and emergency exits, special care
should be taken to avoid degrading the functioning of those items, and to make
the ditching equipment compatibleith them (seeAMC 29.801(b)(13)

All ditching equipment, including life rafts, life preservers, immersion suits, emergency
breathing systems etc., should be of an approved type. Life raftdédbelchosen to be suitable
for use in all sea conditions covered by the certification with ditching provisions.

(1) Life rafts

(i)

(ii)

(iif)

Life rafts are rated during their certification according to the number of people that
can be carried under normal comidns and the number that can be
accommodated in an overload condition. Only the normal rating may be used in
relation to the number of occupants permitted to fly in the rotorcraft.

The life rafts should deploy on opposite sides of the rotorcraft in order to minimise
the probability that all may be damaged during water entry/impact, and to provide
the maximum likelihood that at least half of those provided will be useable in any
wind condition.

Successful deployment of life raft installations should be demonstrated in all
representative conditions. Testing should be performed, including underwater
deployment, if applicable, to demonstrate that life rafts sufficient to accomn®da

all rotorcraft occupants, without exceeding the rated capacity of any life raft, will
deploy reliably with the rotorcraft in any reasonably foreseeable floating attitude,
including capsized. It should also be substantiated that reliable deploymenbivill

be compromised by inertial effects from the rolling/pitching/heaving of the
rotorcraft in the sea conditions chosen for the demonstration of compliance with
the flotation/trim requirements of CS 29.801(e), or by intermittent submerging of
the stowed rdt location (if applicable) and the effects of wind. This substantiation
should also consider all reasonably foreseeable rotorcraft floating attitudes,
including capsized. Reasonably foreseeable floating attitudes are considered to be,
as a minimum, uprighwith and without loss of the critical emergency flotation
system (EFS) compartment, and capsized, also with and without loss of the critical
EFS compartment. Consideration should also be given towards maximibieng,
practicable, the likelihood of &fraft deployment for other cases of EFS damage.
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(iv)

(v)

(vi)

Rotorcraft fuselage attachments for the life raft retaining lines should be provided.

(A) Each life raft should be equipped with two retaining lines to be used for
securing the life raft to the rtorcraft. The short retaining line should be of
such a length as to hold the raft at a point next to an upright floating
rotorcraft such that the occupants can enter the life raft directly without
entering the water. If the design of the rotorcraft is subht the flight crew
cannot enter the passenger cabin, it is acceptable that they would need to
take a more indirect route when boarding the life raft. After life raft boarding
is completed, the short retaining line may be cut and the life raft then ramai
attached to the rotorcraft by means of the long retaining line.

(B) Attachments on the rotorcraft for the retaining lines should not be
susceptible to damage when the rotorcraft is subjected to the maximum
water entry loads established IS 29.563

(C) Attachments on the rotorcraft for the retaining lines should be structurally
adequate to restrain a fully loaded life raft.

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

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

Life raft stowage provisions should be sufficient to accommodate rafts for the
maximum number of occupants for which certification for ditching is requested by
the appliant.

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

(A) primary activation: manual activation control(s), readily accessible to each
pilot on the flight deck whilst seated,;

(B) secondary activation: activation contrgl(accessible from the passenger
cabin with the rotorcraft in the upright or capsized position; if any control is
located within the cabin, it should be protected from inadvertent operation;
and

(C) tertiary activation: activation control(s) accessibleat@erson in the water,
with the rotorcraft in any foreseeable floating attitude, including capsized.

It is acceptable for two of these manual activation functions to be incorporated
into one control.

Automatic life raft activation is not prohibited (e.g. it could be triggered by water
immersion). However, such a capability should be provided in additothe
above manual activation controls, not instead of them, and issues such as
inadvertent deployment in flight and the potential for damage from turning rotors
during deployment on the water should be mitigated.

Placards should be installed, of apprige size, number and location, to highlight
the location of each of the above life raft activation controls. All reasonably
foreseeable rotorcraft floating attitudes should be considered.
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(vii) Protection of life rafts from damage

Service experience Bahown that following deployment, life rafts are susceptible

to damage while in the water adjacent to the rotorcraft due to projections on the
exterior of the rotorcraft such as antennas, overboard vents, unprotected split pin
tails, guttering, etc. andrgy projections sharper than a three dimensional right
angled corner. Projections likely to cause damage to a deployed life raft should be
avoided by design, or suitably protected to minimise the likelihood of their causing
damage to a deployed life rafin Igeneral, projections on the exterior surface of
the helicopter, that are located in a zone delineatgddmundaries that are 1.22

(4ft) above and 0.61 m (@) below the established static water line should be
assessed. Relevant maintenance information should also provide procedures for
maintaining such protection for rotorcraft equipped with life rafts. Furthermore,
due account should be taken of the likebamage that may occur (e.g.
disintegration of carbotiibre panels or structure) during water entry and its
potential hazard to deployed life rafts.

(2) Life preservers.

No provision for the stowage of life preservers is necessary if the applicablatimger
rule mandates the need for constantear life preservers.

(3) Emergency signalling equipment

Emergency signalling equipment required by the applicable operating rule should be free
from hazards in its operation, and operable using either barglaved hands. Required
signalling equipment should be easily accessible to the passengers or crew and located
near a ditching emergency exit or included in the survival equipment attached to the life
rafts.

[Amdt No: 29/5]

CS 29.1419 Ice protection

ED Desiion 2003/16/RM

(@) To obtain certification for flight into icing conditions, compliance with this paragraph must be
shown.

(b) It must be demonstrated that the rotorcraft can be safely operated in the continuous maximum
and intermittent maximum icing coritibns determined undeAppendix @Qvithin the rotorcraft
Ff GAGdZRS Sy @St 218 'y |ylfeaAra Ydzad o6S LISNF2N
operational needs, the adequacy of the ice protection sysfemthe various components of
the rotorcratft.

(c) In addition to the analysis and physical evaluatiprescribed in sulparagraph (b) the
effectiveness of the ice protection system and its components must be shown by flight tests of
the rotorcraft or itscomponents in measured natural atmospheric icing conditions and by one
or more of the following tests as found necessary to determine the adequacy of the ice
protection system:

(1) Laboratory dry air or simulated icing tests, or a combination of botth@tomponents
or models of the components.

(2) Flight dry air tests of the ice protection system as a whole, or its individual components.

(3) Flight tests of the rotorcraft or its components in maesd simulated icing conditions.
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(d) The ice protectiomrovisions of this paragraph are considered to be applicable primarily to the
airframe. Powerplant installation requirements arentained in Subpart E of this 28.

(e) A means must be identified or provided for determining the formation of iceriital parts of
the rotorcraft. Unless otherwise restricted, the means must be available for-tigie as well
as daytime operation. The rotorcraft flight manual must describe the means of determining ice
formation and must contain information necesgdor safe operation of the rotorcraft in icing
conditions.

Appendix C Icing Certification

ED Decision 2003/16/RM

(&) The maximum continuous intensity of atmospheric icing conditions (continuous maximum icing)
is defined by the variables of the clouddid water content, the mean effective diameter of the
cloud droplets, the ambient air temperature, and the interrelationship of these three variables
as shown in figure 1 of this appendix. The limiting icing envelope in terms of altitude and
temperature isgiven in figure 2 of this appendix. The interrelationship of cloud liquid water
content with drop diameter and altitude is determined from figures 1 and 2. The cloud liquid
water content for continuous maximum icing conditions of aibontal extent, othe than
32.2km (17.4 nautical miles), is determined by the value of liquid water content of figure 1,
multiplied by the appropriate factor from figure 3 of this appendix.

(b) The intermittent maximum intensity of atmospheric icing conditions (intermittaraximum
icing) is defined by the variables of the cloud liquid water content, the mean effective diameter
of the cloud droplets, the ambient air temperature, and the interrelationship of these three
variables as shown in figure 4 of this appendix. Thditignicing envelope in terms of altitude
and temperature is given in figure 5 of this appendix. The interrelationship of cloud liquid water
content with drop diameter and altitude is determined from figures 4 and 5. The cloud liquid
water content for intemittent maximum icing conditions of a Haontal extent, other than
4.8km (2.6 nautical miles), is determined by the value of cloud liquid water content of figure 4
multiplied by the appropriate factor in figure 6 of this appendix.
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1. Pressure altitude range, SL. to 6700m (22,000 ft)

LIQUID WATER CONTENT - g/m?

g 2. Maximum vertical extent, 2000m (6,500 ft) |-

3. Horizontal extent, standard distance of 17.4 nautical miles : :

11 [ S— F— T PO— — RSN SR P ——
Y30 W SRR U ORI VR SOV T S .

MEAN EFFECTIVE DROPLET DIAMETER - MICRONS

40

FIGURE 1

CONTINUOUS MAXIMUM (STRATIFORM CLOUDS) ATMOSPHERIC ICING CONDITIONS
LIQUID WATER CONTENT VS MEAN EFFECTIVE DROP DIAMETER

Source of datag NACA TN No. 1855, Class M, Continuous Maximum.
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FIGURE 2

CONTINUOUS MAXIMUM (STRATIFORM CLOUDS) ATMOSPNERIONIIITIONS
AMBIENT TEMPERATURE VS PRESSURE ALTITUDE
Source of datag NACA TN No. 25609.
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FIGURE 3

CONTINUOUS MAXIMUM (STRATIFORM CLOUDS) ATMOSPHERIC ICING CONDITIONS
LIQUID WATER CONTENT FACTOR VS CLOUD HORIZONTAL DISTANCE

Source of datag NACA TN No.738.
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