E B S B CS-29 Amdt 12 — Change information

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

CS-29— AMENDMENT 12 — 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 / Issue: 29/12)’ under the amended rule, the consolidated text
of CS-29/AMC and GM (Annex to ED Decision 2024/009/R) does not allow readers to see the
amendments that have been introduced compared to the previous amendment. 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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ED Decision 2024/009/R
CS-29 Amendment 12

The following is a list of paragraphs affected by this amendment:
AMCL1 29.1465 Amended (NPA 2022-03)
GM1 29.1465 New (NPA 2022-03)

Note: The current text of AMC 29.1465 is deleted and replaced by the following:
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no safety benefit may be established from it. For the purpose of establishing the safety
benefit of implementing VHM, the applicant should also consider the capability that the
system may achieve after introduction into service through the gathering of data from
the fleet and the development of improved indicators and alerting criteria.

Procedure

CS-29 Amdt 12 — Change information

Any VHM system to be installed in a rotorcraft must, regardless of its intended applications,
comply with the applicable certification basis. In accordance with CS 29.1301, the VHM system
must be of a kind and design appropriate to its intended function and must function properly
when installed. For this purpose, the design considerations listed in GM1 29.1465(b) may be

taken into account.

In addition, for any VHM system to be approved in support of compliance with an operational
regulation and/or to fulfil an airworthiness-related function, as stated in (b)(1) above,
compliance with CS 29.1465 is required.

This AMC addresses the compliance demonstration for VHM systems installed for these
purposes as described in Figure 1 below.

Figure 1: Structure of AMC1 29.1465 grouped by compliance demonstration aspects
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(A) Characteristics of the failure progression

(i) Performance demonstration aspects
(B) Likelihood of fault detection of the

monitoring approach

(A) Prognostic interval
(i) Specific performance objectives
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the demonstration of performance (A) Direct evidence data points

B) Use of service experience as direct
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(b)

(29)

(30)

(31)

(32)

(33)

(34)
(35)

(36)

(37)

Real-time VHM alerting: VHM applications that perform signal acquisition and indicator
processing in flight, and that are used for a cockpit indication requiring immediate or
nearly immediate action by the flight crew.

Real-time VHM data transfer: VHM system applications that rely on the transfer of data
during flight to the ground. The transferred data may correspond to the indicator(s)
processed on the rotorcraft or raw data for computation of the indicator(s) on the
ground-based system.

Scatter: the scatter experienced by performance demonstration aspects (i.e. in the
vibration signal and/or condition indicator, or the rate and way in which the failure
progresses) at conditions that are considered equivalent.

Variability: the changes experienced by performance demonstration aspects (i.e. in the
vibration signal and/or condition indicator, or the rate and way in which the failure
progresses) resulting from changes in affecting parameters (e.g. operating conditions).

Vibration health monitoring (VHM): use of data generated by processing vibration
signals to detect potential incipient failures, generally exhibited as degradation of the
mechanical integrity of dynamic components, typically within the rotors and/or rotor
drive systems.

VHM application (also application): a VHM function implemented for a defined purpose.

VHM application for credit (also application for credit): a VHM function implemented
for a defined purpose in support of ensuring the airworthiness of the rotorcraft, as
detailed in AMC1 29.1465(a)(3)(iii).

VHM indicator (indicator): a VHM indicator is the result of processing sampled data by
applying an algorithm to achieve a single value, which relates to the condition of a
component with respect to a particular failure mode.

VHM system: a VHM system typically features airborne and ground segments which,
depending on the design and intended functions of the system, typically include vibration
sensors and the associated wiring, airborne electronic hardware for data acquisition,
processing, and means for the storage, transfer and display of data. For the purpose of
AMC1 29.1465, the associated instructions for operation of the system should also be
considered as part of the VHM system.

System design considerations

(1)

(2)

Sensors: They are the pieces of hardware that measure vibration. They should provide a
reliable signal with appropriate and defined performance. The position and installation
of a vibration sensor is as critical as its performance. Sensor selection, positioning and
installation should be designed to enable analysis of the processed signals to distinguish
the vibration characteristics of the declared monitored component failure modes. Built-
in test capability is necessary to determine the correct functioning of the sensor.
Maintenance instructions should ensure that the correct function, and any calibration, of
sensors and their installation are adequately controlled.

Signal acquisition: It is likely that processed VHM data will be sensitive to the flight
regime of the rotorcraft. For this reason, it is desirable to focus data acquisition on

Page 42 of 56


http://easa.europa.eu/

[
2
+~

S

:
S

v

()]

IS
£
O

_
N
~
=
bS]

g
<
(%]
N
4]

Page 43 of 56


http://easa.europa.eu/

E n S u CS-29 Amdt 12 — Change information

Component type
F Shafts F
Gearboxes Shafts F
-
-
Tail rotor drive shaft Shafts F
=
e oo et e e
— - -

Page 44 of 56


http://easa.europa.eu/

CS-29 Amdt 12 — Change information

Probability of occurrence
with high confidence
AMCL1 29.1465 (d)(3)(ii)(B)(a)

Probability of occurrence
with lower confidence
AMC1 29.1465 (d)(3)(ii)(B)(b)

No probabilityof |

occurrence |- -

No mitigating actions Extended mitigating

actions actions
AMC1 29.1465 AMC1 29.1465
(d)(3)(i)(A) (d)(3)(i)(B)

Severity of the undetected mechanical failure

Quantitative ‘ ) Catastrophic
safety objectives = = = Hazardous
......... Major
1E-09/FH Minor
E07/fHp === === i q
I
!
!
!
1E-05/FH |- === A
i |
1E-04/FH R | R o--------
1E-03/FH |- '
| I I
CASE 1 CASE 2 CASE 3

Page 45 of 56


http://easa.europa.eu/

CS-29 Amdt 12 — Change information

Severity of the undetected mechanical failure

Qualitative safety ; : i E:tzaai:zz:ic
objectives (FDAL) f | seesenns Major
i == Minor
FDALA S
FDAL B e ——— -.- [ ————— --I ...................................
1
I H
H | ‘
i |
FDALCF —— ® 1)
FDALD |
T T T >
CASE 1 CASE 2 CASE 3

el
Q
Q
(4]
N
(o)}
S
U
()}


http://easa.europa.eu/

BFEASA



http://easa.europa.eu/

CS-29 Amdt 12 — Change information

BAEEASA

Figure 5: Quantitative safety objectives identified as a function of the severity of the undetected
mechanical failure and the case from Example 2
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Figure 6: Qualitative safety objectives identified as a function of the severity of the undetected
mechanical failure and the case from Example 2
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(d)  Alert generation and management

(1)  The alerting criteria used on VHM systems may rely on:
(i) individual indicator thresholds, which may make use of:

(A) absolute threshold values set based on fleet experience or learnt for an
individual rotorcraft. The basis of these alerting criteria is that an alert is
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