E ﬁ S g CS-29 Amdt 11 — Change information

CERTIFICATION SPECIFICATIONS ACCEPTABLE MEANS OF COMPLIANCE
AND GUIDANCE MATERIAL FOR LARGE ROTORCRAFT

CS-29 — AMENDMENT 11 — CHANGE INFORMATION
The European Union Aviation Safety Agency (EASA) issues amendments to certification specifications

(CSs) as consolidated documents. These documents are used for establishing the certification basis for
applications submitted after the date of entry into force of the applicable amendment.

Consequently, except for a note ‘{Amdt No: 29/11]’ under the amended rule, the consolidated text of
CS-29 Amendment 11 (Annex Il to ED Decision 2023/001/R) does not highlight the changes introduced.
To show the changes, this change information document was created, using the following format:

— deleted text is struck-through;

— new or amended text is highlighted in blue;
— an ellipsis ‘[...]" indicates that the rest of the text is unchanged.

Note to the reader

In amended, and in particular in existing (that is, unchanged) text, ‘Agency’ is used interchangeably with ‘EASA’. The
interchangeable use of these two terms is more apparent in the consolidated versions. Therefore, please note that both terms
refer to the ‘European Union Aviation Safety Agency (EASA)'.
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SUBPART B — FLIGHT

—_—
—_—

MISCELLANEOUS FLIGHT REQUIREMENTS

[...]

AMC1 29.251 Vibration
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SUBPART C — STRENGTH

GENERAL

AMC1 29.307 Proof of structure

—_—
—_—
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AMC3 29.307 Proof of structure
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Note:

When assessing the design, the following points should be considered by the applicant
and the Agency, in particular for design change certification:

—  The modified structure may be evaluated using AMC1 29.307 to categorise the
structural elements as new, similar-new or similar. Comparison can be made with
the existing type floor design (Method 1) or with designs that the applicant has
previously substantiated according to Method 2.

—  An adequate number of appropriately distributed attachments between the
adapter plate and the rotorcraft floor structure must be provided to ensure that
the additional structure behaves as an integral part of the rotorcraft floor. The
appropriate number, strength and degree of redundancy of the attachments will
depend on the design of the adapter plate and positioning of the seats on the plate.

— A considerable degree of engineering judgement is required when making the
classification of the structure; when there is any doubt about the capability of the
proposed adapter design to act as an integral part of the floor, it will be classified
as a plinth under Option 1.

CS 29.309 Design limitations

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

(a)
(b)

(f)
(8)
(h)

The design maximum and design minimum weights.
The main rotor rpm ranges, power on and power off.

The maximum forward speeds for each main rotor rpom within the ranges determined under
sub-paragraph (b).

The maximum rearward and sideward flight speeds.

The centre of gravity limits corresponding to the limitations determined under sub-paragraphs
(b), (c) and (d).

The rotational speed ratios between each powerplant and each connected rotating component.
The positive and negative limit manoeuvring load factors.

The maximum and minimum density altitude and temperatures.

This AMC supplements FAA AC 29-2C, § AC 29.337 and should be used in conjunction with that AC
when demonstrating compliance with CS 29.337 for determining the positive limit manoeuvring load
factor.
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CONTROL SURFACE AND SYSTEM LOADS
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AMC1 29.427 Unsymmetrical loads

FATIGUE EVALUATION
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SUBPART D —DESIGN AND CONSTRUCTION
GENERAL

—
—_—

AMC1 29.607 Fasteners
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AMC1 29.610 Lightning and static electricity protection

(a)  Purpose
This AMC provides an acceptable means of compliance for rotorcraft components evaluation
after lightning strike.

(b)  Related Certification Specifications
€S 29.610 ‘Lightning and static electricity protection’
€S 29.571 ‘Fatigue tolerance evaluation of metallic structure’
€S 29.573 ‘Damage tolerance and fatigue evaluation of composite structures’
€S 29.1529 ‘Instructions for Continued Airworthiness’

(e)  Explanation
€S 29.610 requires the protection of rotorcraft structural components, propulsion system,
gearboxes, mechanical and hydraulic control systems from lightning damage that could result
in catastrophic failures.
However, damage, failure or departure of any rotorcraft component which could endanger the
rotorcraft or its occupants must be part of the evaluation.
This AMC provides detailed guidance on damage tolerance evaluation, including residual
strength criteria after lightning strike to ensure continuous safe flight and landing.
Each part, the failure of which implies potential catastrophic consequences and that is exposed
to damage under lightning conditions, should be subject to further evaluation which includes:
(1) the nature and extent of the lightning damage (threat assessment, damage detectability,

etc.);
(2)  the demonstration of the functionality of the affected part up to detection;
(3)  astatic residual strength capability demonstration supported by analysis and/or test;
(4)  when found necessary, a fatigue evaluation of a part with lightning damage for the
demonstration of the exposure time before detection.
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AMC1 29.613 Material strength properties and design values
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during certification substantiation based upon a damage threat survey, experience has
indicated that the potential for interaction between heat and damage can be
problematic.

2 paying particular attention to:
— repaired structures; and

— any existing, and potentially related, ICA, e.g. existing ADs, etc.

PERSONNEL AND CARGO ACCOMODATIONS

CS 29.777 Cockpit controls

Cockpit controls must be:

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

(b) Located and arranged with respect to the pilot’s seats so that there is full and unrestricted
movement of each control without interference from the cockpit structure or the pilot’s
clothing when pilots from 1.57 m (5 ft 2 inches) to 1.83 m (6 ft) in height are seated.

[...]

PROTECTION OF OCCUPANTS IN THE CABIN

The CS-29 objective is to protect the occupant within the cabin from forces up to those specified in
CS 29.561(b)(3).

If the cabin is forward of the cargo or baggage compartment and is separated with a structural
partition, this partition should be sized to 12g forward, as per the CS 29.787 requirement, regardless
of the means used to restrain the items of mass in the cargo or baggage compartment. If a structural
partition is not installed, then ultimate inertial load factors specified in CS 29.561(b)(3) apply to the
restrain system of the items of mass (i.e. baggage, cargo, etc.).
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Conditions to be considered:

o a7,
(7 »
.' § gﬁi Cargo and baggage
- > compartment
P =
égo and Baggage Compartment:\

No Structural Partition:
CS29.787
€S29.561(b)
[16g forward]

With Structural Partition:

Structural Partition: (€S29.787
€S29.561(c) CS29.561(c)

[12g forward] K [12g forward] /

{_U

o

CS 29.801 Ditching

(a) If certification with ditching provisions is requested by the applicant, the rotorcraft must meet
the requirements of this CS and CS 29.563, CS 29.783(h), CS 29.803(c), CS 29.805(c), CS
29.807(d), CS 29.809(j), CS 29.811(h), CS 29.813(d), CS 29.1411, CS 29.1415, CS 29.1470, CS
29.1555(d){3}-and CS 29.1561.

[..]

[...]

1 te ES

This AMC should be used when showing compliance with CS 29.801(e) or CS 29.802(c) as
introduced at Amendment 5.

(a) Explanation

[...]
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(3) Target probability of capsizing

Target probabilities of capsizing have been derived from a risk assessment. The target
probabilities to be applied are stated in CS 29.801(e) and 29.802(c), as applicable.

For ditching, the intact flotation system probability of capsizing of 3 % is derived from
a historic ditching rate of 3.32 x 10-° per flight hour and an AMC 29.1309 consequence
of hazardous, which implies a frequency of capsizing of less than 1077 per flight hour.

[...]

[...]

CS 29.811 Emergency exit marking

[...]
(d)  Each passenger emergency exit marking and each locating sigh must have white letters 25-mm

{4-neh)-high on a red background 53&-mm-{2inches)-high; or a universal emergency exit symbol,

of adequate size. These signs must be self or electrically illuminated, and have a minimum
luminescence (brightness) of at least 0.51 candela/m? (160 microlamberts). The colours of a
text-based sign may be reversed if this will increase the emergency illumination of the
passenger compartment.

[...]

(g) Exits marked as such, though in excess of the required number of exits, must meet the
requirements for emergency exits of the particular type. Emergency exits need only be marked
with the word ‘Exit’ or a universal emergency exit symbol.

[..]

EMERGENCY EXIT SIGNS

Emergency exit signs should consist of a consistent type throughout the rotorcraft. They may be letter-
based or symbolic, as outlined below.

Letter-based emergency exit signs should use letters with a height to stroke width ratio of not more
than 7:1 nor less than 6:1.

Symbolic emergency exit signhs should be white and green in compliance with European Standard (EN)
ISO 7010:2012 ‘Graphical symbols — Safety colours and safety signs — Registered safety signs’.
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FIRE PROTECTION
[..]

AMC1 29.853 Compartment interiors
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AMC2 29.853(c) Compartment interiors

Page 26 of 55


http://easa.europa.eu/

. EA S a CS-29 Amdt 11 — Change information

SUBPART E —Powerplant
ENGINES

AMC1 29.903(d)(1) Turbine engine installation
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AMC2 29.903(e) Engines

ROTOR DRIVE SYSTEM
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LUBRICATION SYSTEMS

[...]
(8)

(b)

Use of an auxiliary lubrication system

The use of an auxiliary 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 normal-use lubrication system. Since the auxiliary
lubrication system is by definition integral to the same gearbox as the normal-use lubrication
system, it may be impractical for it to be completely independent. Therefore, designs should be
conceived such that shared components or interfaces between the normal-use and auxiliary
lubrication systems are minimised and comply with the design assessment provisions of CS
29.917(b). A failure of any common feature shared by both the normal-use 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 with CS 29.927(c) is reliant on the
functioning of an auxiliary lubrication system, then:

(1) i for the unlikely event of a combined failure of both the normal-use lubrication system
and the auxiliary lubrication system, the applicant should perform additional loss of
lubrication tests simulating this condition. The aim is to substantiate additional RFM
emergency procedures for this combined failure to ensure the capability of the drive
system to sustain a minimum duration of safe operation. These procedures should
instruct the flight crew to ‘Land immediately’, unless the additional tests performed

testing-representing this failure mode has—been—performed—in—orderto—substantiate

demonstrate that an increased duration is justified; and

(2)  a means of verifying that the auxiliary lubrication system is functioning properly should
be provided during normal operation of the rotorcraft on either a periodic, pre-flight or
continual basis. Following failure of the rermalusetube normal-use lubrication system
and activation of an auxiliary lubrication system, the flight crew should be alerted in the
event of any system malfunction.

Introduction

This AMC supplements FAA AC 29-2C, § AC 29.923 and should be used in conjunction with that
AC when demonstrating compliance with CS 29.923.

30-minute power rating

(1) Explanation
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AMC1 29.927 Additional tests
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FUEL SYSTEMS

AMC1 29.959 Unusable fuel supply
This AMC supplements FAA AC 29.959.
This AMC provides clarification on the acceptability of analyses and ground testing which could be
used as means of compliance if supported by actual flight test data.
FAA AC 29-2C, § AC 29.959 provides some guidance by focusing on a flight/test demonstration as being
directly in line with the rule intent to validate ... any intended operations and flight manoeuvres ...,
but also provides for acceptability of analyses and ground testing.
In order to accept a demonstration by laboratory test with partial flight or ground test, the applicant
should demonstrate the ability of the proposed substantiation method (bench testing, complemented
by analysis and /or ground test) to cover the effects offered normally by the flight-testing
environment.
In case the full flight-testing environment cannot be accurately simulated, it is necessary to either:
—  revert to compliance demonstration based on flight test; or
—  apply some conservatism factors on the unusable fuel quantity value resulting from the
laboratory testing to determine the final unusable fuel value.

Any (steady or transitory) engine abnormal operation/malfunction has to be taken as an indication
that the fuel in the tank is becoming unusable.
AMC1 29.965 Fuel tank tests
This AMC supplements FAA AC 29.965.
(a)  Tests to be performed
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frequency which may induce more severe structural effects due to the fluid dynamics and
subsequent shocks.

An applicant wishing to use Option 2 should demonstrate by analysis, test or a combination
thereof, that the reduction of rocking frequency compared to Option 1 has no positive effect to
the test results.

COOLING

CS 29.1049 Hovering cooling test procedures

[...]

For rotorcraft for which a 30-minute power rating is claimed, the hovering cooling provisions must be
shown:

(a) At maximum weight or at the greatest weight at which the rotorcraft can hover (if less), at sea
level, with the power required to hover but not more than 30-minute power rating, in the
ground effect in still air, until:

— at least 5 minutes after the occurrence of the highest temperature recorded, or

—  the continuous time limit of the 30-minute power rating if the highest temperature
recorded is not stabilised before.

(b)  With 30-minute power rating, maximum weight, and at the altitude resulting in zero rate of
climb for this configuration, until:

= at least 5 minutes after the occurrence of the highest temperature recorded, or

—  the continuous time limit of the 30-minute power rating if the highest temperature
recorded is not stabilised before.

INDUCTION SYSTEM

This AMC is primarily applicable to rotorcraft equipped with air intake external screens (or any other
air intake prone to the same kind of icing which may exist downstream), and has been developed based
on in-service experience.

In icing conditions, as defined in CS-29 Appendix C, when the outside air temperature (OAT) is quite
cold, typically below -5°C, the water droplets freeze at the helicopter air intake external screen that,
once clogged, acts as passive protection by preventing subsequent super-cooled droplets to enter the
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engine duct and plenum. The air, then, enters the engine intake through screen areas where water
droplets do not accrete, or through an air intake by-pass, if necessary.

For warmer temperatures, typically between -5°C and 0°C, a critical temperature can exist at which
the water droplets do not freeze completely and immediately on the external screen and therefore
icing conditions may exist downstream in the engine air intake ducts or engine internal screen.

Furthermore, ice accretions behind the air intake screen can then be released during an engine
acceleration or a rotorcraft descent in a warmer atmosphere and thus may lead to engine damage,
surge or in-flight shutdown.

In the case where the engine is also protected by its own screen, then the engine screen can then
become clogged by ice. This may also lead to high pressure drop or distortion across the engine screen,
resulting into engine surge, engine damage or engine shutdown.

The purpose of this AMC is to provide specific and complementary guidance for demonstrating
compliance with CS 29.1093(b)(1)(i) in the determination of this critical temperature, but does not
provide any other guidance to demonstrate full compliance with CS 29.1093(b)(1)(i) to cope with icing
conditions as detailed in Appendix C to CS-29.

Analysis only should not be considered in the determination of the critical temperature due to the
level of accuracy required for such an assessment. Its determination should be validated during
combined rotorcraft (air intake / engine) icing tests in a wind tunnel or a similar test facility where the
temperature can be controlled accurately showing whether icing conditions downstream the air
intake screen are an issue or not. Typically, an accuracy of 0.5°C could be envisaged.

If the above-mentioned testing is done without the engine, it should be first demonstrated that the
engine flow is correctly simulated, and the engine thermal impact adequately considered and
validated on air intake. In a second step, the repercussion of any ice accretion should be assessed at
engine level both in terms of airflow distortion and engine ingestion and duly validated by appropriate
means. It has to be noted that this alternative approach without the engine may lead to difficulties in
interpreting the results at engine level.

During these tests, the engine should be run at critical power in the icing conditions defined in CS-29
Appendix C depending on the claimed certification (inadvertent icing encounter or full icing
certification). The critical power could be determined following a critical point analysis (other
methodologies might be acceptable) to assess the engine operability with regard to the feared events
such as airflow distortion or engine ice ingestion.

To determine the temperature at which the water does not freeze on the external screen, the test
temperature may be decreased by accurate steps (typically a value of 0.5°C is suggested) from 0°C
until accretion downstream the external air intake screen, if any, is maximised. If no ice is observed
after 15 minutes of water injection, the test point is believed to be performed at a too warm
temperature and can be stopped.

When decreasing the temperature step by step, if no ice accretion is observed downstream the
helicopter external screen — typically for temperatures below -5°C the external screen catches the
majority of the super-cooled droplets — it means that the above-described phenomenon does not
occur.

Some other method can be proposed to reduce the test point number.
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The test should demonstrate that, at the determined critical temperature, the maximum potential ice
accretions downstream the rotorcraft screen do not have an adverse effect on the engine both in the
full range of claimed operation and when the rotorcraft then descends in an atmosphere with a
positive OAT.

As an example, the following test procedure may be considered:

—  Alstrun: at the end of the test (in fact, when reaching the highest measured pressure drop in
the air intake), perform three consecutive engine quick decelerations (from maximum power to
idle) / accelerations (from idle to maximum power).

—  A2ndrun: at the end of the test (in fact, when reaching the highest measured pressure drop in
the air intake), simulate a quick descent in atmosphere with a positive OAT considering a tunnel
warm-up procedure.

Quick accelerations / decelerations are to be understood as the maximum acceleration / deceleration
rates that can be performed by a pilot during flight operation. The intent is to simulate a real-life engine
behaviour which affects the flow/ice ingestion accordingly. For example, values close to one second
from minimum to maximum power have been considered in the past for such testing.

As specified in CS 29.1093(b)(1)(i), these tests shall demonstrate that the engine operation is not
adversely affected by icing conditions.

Whenever an applicant is willing to use previous icing wind tunnel tests, an analysis might be an
acceptable means of compliance provided that this analysis is adequately validated and covers as a
minimum the changes in configurations (air intakes, engines, engine installations, etc.), engine
operability (airflow, ingestion capabilities, surge margins, etc.) and thermal environment of the air
intake.

For rotorcraft certified in full icing conditions, in order to determine the rotorcraft performance in
icing conditions, this test point should be used to identify the engine installation losses for flight into
known icing conditions, in particular if the engine is also equipped with its own screen.

POWERPLANT CONTROLS AND ACCESSORIES
[..]

CS 29.1145 Ignition switches

(a) lgnition-switchesmustcontroleachignitioncircuitoneach-engine- For each engine, means

must be provided in the cockpit so as to:

(1) control, either directly by the crew or by the crew via a system (such as the FADEC),
each ignition circuit;
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(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 is not required, and each master ignition control, must have a means to
prevent its inadvertent operation.

AMC1 29.1145(a) Ignition switches
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SUBPART F — EQUIPMENT
GENERAL

[...]

AMC1 29.1301 Function and installation

GM1 29.1302 Explanatory material

[...]
2 CS 29.1302: applicability and explanatory material
(c)(6)
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[...]

(iii) €S 29.777(b) and CS 259.779 address the direction of motion and actuation but do not
encompass new types of controls, such as cursor-control devices. These requirements
also do not encompass types of control interfaces that can be incorporated into displays
via menus, for example, thus affecting their accessibility;

€S 29.1305 instruments

The following are the required pewerplant powerplant instruments:
(a)  For each rotorcraft:
(1)  Acarburettor air temperature indicator for each reciprocating engine;

(2) A cylinder head temperature indicator for each air-cooled reciprocating engine, and a
coolant temperature indicator for each liquid-cooled reciprocating engine;

(3) A fuel quantity indicator for each fuel tank;
(4)  Alow=fuel warning device for each fuel tank which feeds an engine. This device must:

(i) Provide a warning to the crew when approximately 10 minutes of usable fuel
remains in the tank; and

(ii)  Be independent of the normal fuel quantity indicating system or be designed and
constructed so as to meet the minimum safety objectives compatible with the
most severe hazard induced by the combination of any failures of the fuel quantity
indicator device and the low-fuel level warning device.

(5) A means to indicate the manifold pressure indicater; for each reciprocating engine of the
altitude type;

(6)  An oil pressure indicator for each pressure-lubricated gearbox;

(7)  Anoil pressure warning device for each pressure-lubricated gearbox to indicate when the
oil pressure falls below a safe value;

(8)  An oil quantity indicator for each oil tank and each rotor drive gearbox, if lubricant is self-
contained;

(9)  An oil temperature indicator for each engine;

(10) An oil temperature warning device to indicate unsafe oil temperatures in each main rotor
drive gearbox, including gearboxes necessary for rotor phasing;

(11) A means to indicate the gas temperature indicater for each turbine engine;

(12) A means to indicate the gas producer retertachometer speed for each turbine engine;

[..]

(27) For rotorcraft for which a 30-minute power rating is claimed, a means must be provided to alert
the pilot when the engines are at the 30-minute power rating levels, when the event begins,
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(b)  For Category A rotorcraft:
(1)  Anindividual oil pressure indicator for each engine, ard-eitheran-independent-warning

for identifying the individual circuit in case of master warning.

(2)  Anindependent 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

(3)  Fire warning indicators-
(4)
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AMC1 29.1309 Equipment, systems, and installations
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of failures, which cannot be shown to be independent from each other. Common-cause failures
(including common-mode failures) and cascading failures should be evaluated as dependent failures
from the point of the root cause or the initiator. Errors in development, manufacturing, installation,
and maintenance can result in common-cause failures (including common-mode failures) and
cascading failures. They should, therefore, be assessed and mitigated in the frame of the common-
cause and cascading failures consideration.

Sources of common-cause and cascading failures include development, manufacturing, installation,
maintenance, shared resource, event outside the system(s) concerned, etc. SAE ARP4761 describes
types of common-cause analyses, which may be conducted, to ensure that independence is
maintained (e.g. particular risk analyses, zonal safety analyses, common-mode analyses).

While single failures should normally be assumed to occur, experienced engineering judgement and
relevant service history may show that a catastrophic failure condition by a single-failure mode is not
a practical possibility. The logic and rationale used in the assessment should be straightforward and
obvious that the failure mode simply would not occur unless it is associated with an unrelated failure
condition that would, in itself, result in a catastrophic failure condition.

By detecting the presence of, and thereby limiting the exposure time to significant latent failures that
would, in combination with one or more other specific failures or events identified by safety analysis,
result in a hazardous or catastrophic failure condition, periodic maintenance or flight crew checks may
be used to help demonstrate compliance with CS 29.1309(b).

Development assurance process

Any analysis necessary to demonstrate compliance with CS 29.1309 (a) and (b) should consider the
possibility of development errors and should focus on minimising the likelihood of those errors.

Errors made during the development of systems have traditionally been detected and corrected by
exhaustive tests conducted on the system and its components, by direct inspection, and by other
direct verification methods capable of completely characterising the performance of the system.

These tests and direct verification methods may be appropriate for systems containing non-complex
items (i.e. items that are fully assured by a combination of testing and analysis) that perform a limited
number of functions and that are not highly integrated with other rotorcraft systems. For more
complex or integrated systems, exhaustive testing may either be impossible because not all system
states can be determined or impractical because of the number of tests that must be accomplished.
For these types of systems, compliance may be demonstrated using development assurance.

(a) System development assurance

The applicability of system development assurance should also be considered for modifications
to previously certificated aircraft.

ED-79A/ARP4754A is recognised as providing acceptable guidelines for establishing a
development assurance process from aircraft and systems levels down to the level where
software/airborne electronic hardware (AEH) development assurance is applied.

The extent of application of ED-79A/ARP4754A to substantiate development assurance
activities depends on the complexity of the systems and on their level of interaction with other
systems.
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CS 29.1310 Power source capacity and distribution

AMC1 29.1310 Power source capacity and distribution
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AMC1 29.1319 Equipment, systems and network information

security protection

In showing compliance with CS 29.1319, the applicant may consider AMC 20-42, which provides
acceptable means, guidance and methods to perform security risk assessments and mitigation for
aircraft information systems.

‘ 7

The term
appropriate means of mitigation against security risks

AMC1 29.1337(b) Powerplant instruments

mitigated as necessary’ clarifies that the applicant has the discretion to establish

AMC 2 29.1337(e) Power plant instruments
.

—

LIGHTS

—_—
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AMC1 29.1413(a) Safety belts: passenger warning devices
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SUBPART G —OPERATING LIMITATIONS AND INFORMATION

OPERATING LIMITATIONS
[..]

CS 29.1505 Never-exceed speed

[...]
(c)  For helicopters, a stabilised Power-OFF VNE denoted as VNE (Power-OFF) may be established

at a speed less than Ve established pursuant to sub-paragraph (a), if the following conditions
are met:

(1)  VNE (Power-OFF) is not less than a speed midway between the Power-ON VNE and the
speed used in meeting the requirements of:

(i) CS 29.67(a)(3) for Category A helicopters;

(ii)  CS 29.65(a) for Category B helicopters, except multi-engine helicopters meeting
the requirements of CS 29.67(b); and

(iii)  CS 29.67(b) for multi-engine Category B helicopters meeting the requirements of
CS 29.67(h).

(2)  Unless it is automatically displayed to the crew, the VVne (Power-OFF) is:
(i) A constant airspeed; or
(ii) A constant amount less than Power-ON Vyg; or

(iii) A constant airspeed for a portion of the altitude range for which certification is
requested, and a constant amount less than Power-ON V¢ for the remainder of
the altitude range.

[...]

This AMC replaces FAA AC 29-2C, § AC 29.1505 and should be used when demonstrating compliance
with CS 29.1505.

(@)  Explanation
(1) General

CS 29.1505 requires the never-exceed speed (Vye) for both Power-ON and Power-OFF

flight to be established as operating limitations. The rule specifies how to establish and
substantiate these limits.

(2)  Power-ON limits
(i) All engines operative (AEO)

(A)  The all-engines-operating V¢ is established by design and substantiated by

Page 46 of 55


http://easa.europa.eu/

<
2
=
o]
5
1S
)
)]
<
£
()

_
~
~
o
e
g
<
<))
N
¢

Page 47 of 55


http://easa.europa.eu/

<
S
=
o]
S
1S
)
)]
<
£
()

_
~
~
o
he]
g
<
<))
q
¢

Page 48 of 55


http://easa.europa.eu/

CS-29 Amdt 11 — Change information

Page 49 of 55


http://easa.europa.eu/

. EA S a CS-29 Amdt 11 — Change information

AMC1 29.1521 Powerplant limitations

AMC1 29.1529 Instructions for Continued Airworthiness
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. planned increase steps and target TBO, technical criteria for the validation
of the steps planned and justification of the proposed plan (see note 1);

° definition of the number of gearboxes and selection criteria considering
operation and environment (see note 1);

. definition of responsible parties for performing the TBO step increase
validation inspections, activities involved and information to be reported;

° proposed analysis process of the inspection results, responsible parties and
methods of analysis; and

° the TBO step increase validation process and associated deliverables (see
note 2).

Any findings arising from the TBO development process which might bring into
guestion the suitability of the current TBO or impair the capability of the gearbox
to reach the planned increase in TBO should be reported to the Agency.

Finally, if a major change is introduced to or affecting a drive system gearbox, the
applicant should evaluate the need to revise the TBO and incorporate additional
steps in the gearbox TBO maturity plan.

Note 1: The TBO maturity plan and the associated TBO increase validation criteria
should be defined by the applicant and provided to the Agency during the
certification process. The results of the process of validation of each step might lead
to revisions of the maturity plan.

Note 2: The acceptance of each individual step as well as the closure of the maturity
plan should be formally endorsed by the applicant and duly documented.

MARKINGS AND PLACARDS
[..]

CS 29.1549 Powerplant instruments

For each required powerplant instrument, as appropriate to the type of instruments:

(a) Each maximum and, if applicable, minimum safe operating limit must be marked with a+ed
radialer ared line;

(b)  Each normal operatmg range must be deplcted masi—be—ma%ked—w-t%—a—g—%a%e#gpeen

as a green or unmarked

(c)  Each take-off and precautionary range must be marked with a yellow are range or yellow
line;
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(d)

(e)

Each engine or propeller range that is restricted because of excessive vibration stresses

must be marked with red ares ranges or red lines.

Each OEI limit or approved operating range must be marked to be clearly differentiated

from the markings of sub-paragraphs (a) to (d) except that no marking is normally required
for the 30-second OEI limit.

CS 29.1555 Control markings

(a)

(b)

(c)

Each cockpit control, other than primary flight controls or controls whose function is

obvious, must be plainly marked as to its function and method of operation.

For powerplant fuel controls:

(1)

(2)

(3)

Each fuel tank selector valve control must be marked to indicate the position
corresponding to each tank and to each existing cross feed position;

If safe operation requires the use of any tanks in a specific sequence, that sequence
must be marked on, or adjacent to, the selector for those tanks; and

Each valve control for any engine of a multi-engine rotorcraft must be marked to
indicate the position corresponding to each engine controlled.

Usable fuel capacity must be marked as follows:

(1)

(2)

For fuel systems having no selector controls, the usable fuel capacity of the system
must be indicated at the fuel quantity indicator- unless it is:

(i) provided by another system or item of equipment readily accessible to the
pilot; and

(ii)  contained in the limitations section of the rotorcraft flight manual.

For fuel systems having selector controls, the usable fuel capacity available at each
selector control position must be indicated near the selector control.

This AMC supplements FAA AC 29.1555.

[...]

CLARIFICATION OF TERMS

This AMC supplements FAA AC 29.1555.
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