European Aviation Safety Agency

Approved Deviations for CS-ETSO

Introductory note

The hereby presented deviations have been accepted by the Agency on Industry request
following a public consultation in accordance with EASA Management Board Decision n°
7-2004 as amended by EASA Management Board Decision No 12-2007" for products
certification procedure dated 30 March 2004, Article 3 (2.). To ease tracking the deviations
are presented in the order of the ETSO number without taking the CS-ETSO index into
account.

The deviations are always linked to a specific revision of the respective ETSO as
identified in the deviation number; e.g. ETSO-C2d#1 is linked to the revision “d” of ETSO-
C2. If the ETSO - and in most cases as well the referenced Minimum Operational
Performance Standard (MOPS) is revised - the applicability of the deviation needs to be
re-assessed. For tracking purposes, the deviations superseded by new requirements are
still present in this document, as they are still valid for the old ETSO authorisations
granted and still may be needed to assess aircraft installations. Only in case of references
to CS-ETSO Subpart A notes are added, indicating that the deviation is outdated. No
notes will be added to deviations linked to already outdated ETSOs.

Deviations

CS-ETSO Subpart A 2.1#1
Use of EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/DO-160D change 3.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

Note: Deviation is superseded through amendment CS-ETSO/6 effective 21/12/2010
modifying CS-ETSO Subpart A 2.1.

CS-ETSO Subpart A 2.1#2
Use of EUROCAE ED-14F/RTCA DO-160F instead of ED-14D/DO-160D change 3.

Published in ETSO.DevP.26 from 30.10.2008 to 21.11.2008.
No comment received.

Note: Deviation is superseded through amendment CS-ETSO/6 effective 21/12/2010
modifying CS-ETSO Subpart A 2.1.

ETSO-C2d#1 — Airspeed Instruments

Deviate from ETSO-C2d 3.1.1 to use SAE AS 8019A instead of SAE AS 8019 as the
Minimum Performance Standard.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

1 Cf. EASA Web: http://easa.europa.eu/management-board/meetings/2007/04/MB%20Decision%2012-
2007%20amending%20the%?20certification%20procedure.pdf
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ETSO-C2d#2 — Airspeed Instruments

Deviate from ETSO-C2d to eliminate the requirement 3.2.3 in SAE AS 8019A that
requires "the instrument face to be marked with 'Airspeed' or 'lAS' and also with the
applicable units of measure."”

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C2d#3 — Airspeed Instruments

Deviate from ETSO-C2d to modify the requirement 3.2.5 in SAE AS 8019A that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C2d#3a — Airspeed Instruments

Deviate from ETSO-C2d to modify the requirement 3.2.5 in SAE AS 8019A that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular.” The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) by the applicant.

In analogy to ETSO-C2d#3.

ETSO-C2d#4 — Airspeed Instruments

Deviate from SAE AS8019A § 3.2.1 and allow 10 knot graduations with speed labelling
every 20 knots and no minor graduations. In addition, a digital display is provided. This
proposal is in line with the recommended symbol 18 of SAE/ARP4102-7 App. A.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.

No Comments received.

ETSO-C2d#5 — Airspeed Instruments

The SAE AS 8019A 3.2.6 requirement for range marking on the nameplate shall not apply
for EFIS displays.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.

No Comments received.

ETSO-C3d#1 — Turn and Slip Instruments

Deviate from ETSO-C3d to modify the requirement 3.7 in SAE AS 8004 that requires "The
indicating means to be visible from all points on a surface defined as making an angle of
30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-C113 and
SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45 degrees in the
up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C3d#1a — Turn and Slip Instruments

Deviate from ETSO-C3d to modify the requirement 3.7 in SAE AS 8004 that requires "The
indicating means to be visible from all points on a surface defined as making an angle of
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30 degrees with the perpendicular.” The viewing envelope is defined (per ETSO-C113 and
SAE AS8034 Section 4.2) by the applicant.

In analogy to ETSO-C3d#1 as SAE AS 8034 leaves it to the applicant defining the viewing
angle.

ETSO-C4c#1 — Bank and Pitch Instruments

Deviate from ETSO-C4c 3.1.1 to use SAE AS 8001 instead of SAE AS 396B for Minimum
Performance Standards and Environmental Standards.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C4c#2 — Bank and Pitch Instruments

Deviate from ETSO-C4c 3.1.2 and SAE Aerospace Standard AS 8001 to use RTCA DO-
160D instead of RTCA DO-138 as the standard for Environmental Conditions and Test
Procedures for Airborne Equipment.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C4c#2a — Bank and Pitch Instruments
Deviate from ETSO-C4c 3.1.2 and use RTCA DO-160D instead of SAE AS 396B as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

In analogy to ETSO-C4c#2 but without the use of deviation ETSO-C4c#1.

ETSO-C4c#2b — Bank and Pitch Instruments
Deviate from ETSO-C4c 3.1.2 and use RTCA DO-160F instead of SAE AS 396B as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

In analogy to ETSO-C4c#2 but without the use of deviation ETSO-C4c#1.

ETSO-C4c#3 — Bank and Pitch Instruments

Neither ETSO-C4c nor SAE Aerospace Standard AS 8001 specifies use of a standard for
software development. EUROCAE ED-12B/RTCA DO-178B shall be used as the standard
for Software Considerations in Airborne Systems and Equipment Certification. It is not
necessary to file a deviation to use this standard in case software is used in the
equipment.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C4c#4 — Bank and Pitch Instruments

Deviate from ETSO-C4c Section 4.1 to remove the marking requirement “... the following
information shall be legibly and permanently marked on the equipment: Nominal power
input rating (electrical voltage and frequency, vacuum or air pressure)”

Published in ETSO.DevP.26 from 31.10.2008 to 21.11.2008.

No comments received.

ETSO-C4c#5 — Bank and Pitch Instruments

Deviate from ETSO-C4c Section 3.1.1 for SAE AS 396B §6.1 for maximum “starting” time
of 3 minutes. Adapt the starting time for TSO/ETSO C6d and C4d, introduce an
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operational limitation in the installation manual, in the DDP and in the pilot’s guide. Usage
as secondary source of bank and pitch.

Published in ETSO.DevP.41 from 23.07.2009 to 17.08.2009.
CRD document: CRD DevP41.

ETSO-C6d#1 — Direction Instrument, Magnetic (Gyroscopically Stabilized)

Deviate from ETSO-C6d 3.1.1 to use SAE AS 8013A instead of SAE AS 8013 as the
Minimum Performance Standard.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C6d#2 — Direction Instrument, Magnetic (Gyroscopically Stabilized)

Deviate from ETSO-C6d to modify the requirement 3.10.2 in SAE AS 8013A that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular.” The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C6d#2a — Direction Instrument, Magnetic (Gyroscopically Stabilized)

Deviate from ETSO-C6d to modify the requirement 3.10.2 in SAE AS 8013A that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) by the applicant.

In analogy to ETSO-C6d#2 as SAE AS 8034 leaves it to the applicant defining the viewing
angle.

ETSO-C6d#3 — Direction Instrument, Magnetic (Gyroscopically Stabilized)

Deviate from ETSO-C6d to modify the requirement 3.6 in SAE AS 8013A and to provide
an integral health monitoring with an associated health message. The detailed
requirements are not adequate to AHRS not using the synchro or rotating gyro
technology.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.

ETSO-C6d#4 — Direction Instrument, Magnetic (Gyroscopically Stabilized)

Deviate from ETSO-C6d to modify the requirement 3.13 in SAE AS 8013A and use a
sensor combination with a mathematical process to provide heading in line with magnetic
heading. When no alignment is needed the indication of the alignment and /or failure of
alignment status is not necessary.

Remark: It is EASA interpretation that a mathematical process bringing the heading in line
with magnetic heading is an automatic function as described in the requirement and no
deviation request is needed for such a function.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
CRD document CRD.DevP11.
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ETSO-C6d#5 — Bank and Pitch Instruments

Deviate from ETSO-C6d §3.1.1 for SAE AS 8013 §4.1 for maximum “starting” time of 3
minutes. Adapt the starting time for TSO/ETSO C6d and C4d, introduce an operational
limitation in the installation manual, in the DDP and in the pilot’'s guide. Usage as
secondary source of bank and pitch.

Published in ETSO.DevP.41 from 23.07.2009 to 17.08.2009.
CRD document: CRD DevP41.

ETSO-C6e#1 — Direction Instrument, Magnetic (Gyroscopically Stabilized)

Deviate from ETSO-C6e to modify the requirement 3.10.2 in SAE AS 8013A that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) by the applicant.

Similar to ETSO-C6d#2 no republication.

ETSO-C7d#1 — Direction Instrument, Magnetic Non-Stabilized Type (Magnetic
Compass)

Deviate from ETSO-C7d Section 3.1.2 to use of RTCA DO-160D change 3 in lieu of SAE
AS398A for environmental testing except that the Extreme Temperature Tests must be
performed in accordance with SAE AS398A.

Published in ETSO.DevP.28 from 7.11.2008 to 30.11.2008.

No Comments received.

ETSO-C8d#1 — Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d 3.1.1 to use SAE AS 8016A instead of SAE AS 8016 as the
Minimum Performance Standard.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C8d#2 — Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d to modify the requirement 3.2.4 in SAE AS 8016A that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C8d#2a — Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d to modify the requirement 3.2.4 in SAE AS 8016A that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular.” The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

In analogy to ETSO-C8d#2 as SAE AS 8034 leaves it to the applicant defining the viewing
angle.
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ETSO-C9c#1 — Automatic Pilots
Deviate from ETSO-C9c 3.1.1 to use SAE AS-402B instead of AS-402A.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C9c#2 — Automatic Pilots

Deviate from AS-402B paragraph 4.4.1 to limit autopilot engagement to attitudes
considered safe for the certified aircraft. Instead use Autopilot limitations that limit pitch
and roll engagement to more conservative limits.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C9c#3 — Automatic Pilots

Deviate from AS402B paragraph 4.3.2 to not provide servo effort indications when the
automatic pilot is not engaged in those cases that exclude servo effort by design in the
non engaged state.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C9c#4 — Automatic Pilots

Deviate from ETSO-C9c 3.1.2 to use DO-160D instead SAE AS 402A for specified
environmental tests.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C10b#1 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from ETSO-C10b 3.1.1 to use SAE AS 8009A instead of SAE AS 392C as the
Minimum Performance Standard.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C10b#2 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from ETSO-C10b to modify the requirement 3.7 in SAE AS 8009A that requires
"Pointers and dial markings shall be visible from any point within the frustrum of a cone;
the side of which makes an angle of 30 degrees with the perpendicular to the dial and the
small diameter of which is the aperture the instrument case." The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal
directions, 45 degrees in the up vertical direction, and 10 degrees in the down vertical
direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C10b#2a — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from ETSO-C10b to modify the requirement 4.3 in SAE AS 392C (3.7 in SAE AS
8009A) that requires "Pointers and dial markings shall be visible from any point within the
frustrum of a cone; the side of which makes an angle of 30 degrees with the perpendicular
to the dial and the small diameter of which is the aperture the instrument case." The
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viewing envelope is defined (per ETSO-C113 and SAE AS8034 Section 4.2) by the
applicant.

In analogy to ETSO-C10b#2 as SAE AS 8034 leaves it to the applicant defining the
viewing angle.

ETSO-C10b#3 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from SAE AS 8009A Section 3.11 to not display ALTITUDE or ALT next to the
tape indicating altitude.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C10b#3a — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from SAE AS 392C Section 4.2.4 to not display ALTITUDE or ALT next to the
tape indicating altitude.

Published in ETSO.DevP.05 from 8.5.2007 to 30.5.2007.
No Comments received.

ETSO-C10b#4 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from ETSO-C10b 3.1.1 to use RTCA DO-160D instead of SAE AS 8009A as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C10b#4a — Aircraft Altimeter, Pressure Actuated, Sensitive Type
Deviate from ETSO-C10b 3.1.1 to use RTCA DO-160D instead of SAE AS 392C as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

In analogy to ETSO-C10b#4 but without the use of deviation ETSO-C10b#1.

ETSO-C10b#4b — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from ETSO-C10b 3.1.1 to use RTCA DO-160F instead of SAE AS 392C as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

In analogy to ETSO-C10b#4 but without the use of deviation ETSO-C10b#1.

ETSO-C10b#5 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

SAE AS392C § 4.2.1 states, “4.2.1 Increments: Markings shall be provided at intervals
not exceeding 20 feet of altitude with major increment markings at 100 foot intervals.”
Instead, a combination of a tape and a digital readout for indicating altitude shall be used.
Following current PFD conventions, the proposed tape shall have graduations every 100
feet with markings every 500 feet. The proposed altitude display comports with
recommended symbols 39 and 40 of SAE/ARP4102-7 App. A.

Published in ETSO.DevP.05 from 8.5.2007 to 30.5.2007 and in ETSO.DevP.11 from
29.6.2007 to 20.7.2007.

No Comments received.
ETSO-C10b#5a

Deviate from SAE AS 392C section 4.2.1 and provide 25 feet marking interval instead of
the required 20 feet interval when having an additional digital readout with 10 feet
resolution.
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Described in ETSO.DevP.88a has been accepted without new consultation based on
similarity to the already accepted deviations.

ETSO-C10b#6 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

ETSO-C10b 84.1 No maximum operating altitude shall be marked on the integrated
instrument.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
CRD document CRD.DevP11.

ETSO-C10b#7 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

SAE AS 392c 4.2.3: Use a blue/brown background instead of a black one to display the
altitude.

Published in ETSO.DevP.05 from 8.5.2007 to 30.5.2007.
No Comments received.

ETSO-C10b#8 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from SAE AS 392C Section 4.1 and provide a vertical altitude scale/tape with
digital readout instead of a pointer moving in a clockwise direction.

Published in ETSO.DevP.30 from 5.12.2008 to 16.1.2009.
No Comments received.

ETSO-C13f#1 — Life preservers

The International Standard ISO 12402-7 (issued November 2006) has been used to
qualify the life preserver gas reservoir instead of MIL-C-601G (issued 1972).

Published in ETSO.DevP.36 from 12.5.2009 to 5.6.2009.
No Comments received.

ETSO-C30c#1 — -Aircraft Position Lights

Deviate from ETSO-C30c 3.1.1 and use SAE AS 8037A instead of AS 8037 as the
Minimum Performance Standard for Aircraft Position Lights.

Published in ETSO.DevP.45 from 22.2.2010 to 12.3.2010.
No Comments received.

ETSO-2C35d#1 — Radar Marker Receiving Equipment

Deviate from ETSO-2C35d which calls out EUROCAE 1/WG7 Section 3.16 to allow the
visual indication of the Standard Test Signal to not flash synchronized with the keying, but
to flash at the following fixed rates while keyed: Outer 1.33 Hz, Middle 3 Hz, Inner 4 Hz.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-2C36f#1 — Airborne ILS localizer receiving equipment (108-112 MHz)

Deviate from CS-ETSO ETSO-2C36f 3.1.1 and use EUROCAE ED-46B including
amendment 1 dated October 1995 and amendment 2 dated July 15, 1997 instead of
referring to amendment 1 only.

Published in ETSO.DevP.51 from 28.7.2010 to 20.8.2010.

No Comments received.

ETSO.Dev Rev 23 8/47


file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.11.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP11.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.05.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.30.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.36.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.45.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.024.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP02.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.024.pdf

ETSO-2C37e#1
Deviate from ETSO-2C37e 3.1.1 and use EUROCAE ED 23B including amendments 1
to 3 instead of the initial release of the document.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.

ETSO-2C38e#1
Deviate from ETSO-2C38e 3.1.1 and use EUROCAE ED 23B including amendments 1
to 3 instead of the initial release of the document.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.

No comment received.

ETSO-C39b#1 — Aircraft seats and berths

Deviate from ETSO-C39b paragraph 3.1.1 by meeting, instead of the requirements set
forth in NAS 809 specification, the requirements contained in relevant paragraphs of SAE
AS8049 Revision B which do correspond to the ones in SAE AS8049 Revision A as listed
and modified by FAA TSO-C39c. This deviation was accepted on the basis that SAE
standard AS8049 Rev. A is already used in a more recent issue of the equivalent FAA
TSO and that that SAE standard AS8049 Rev. B is used as the basic technical standard
for certification of seats and their installation on CS part 25 aircraft.

Published in ETSO.DevP.24 from 18.8.2008 to 29.8.2007.

No Comments received.

ETSO-2C40c#1 - VOR Receiving Equipment Operating Within the Radio Frequency
Range 108-117.95 Megahertz

Deviate from ETSO-2C40c (EUROCAE ED-22B Section 5.2.9 - Measurement Procedure)
to have a deflection response of 0.5 to 2.7 seconds instead of 0.5 to 2 seconds.

Published in ETSO.DevP.62a from 02.05.2011 to 23.05.2011.

No comment received.

ETS0O-2C40c#2 VOR Receiving Equipment Operating Within the Radio Frequency
Range 108-117.95 Megahertz

Deviate from ETSO-2C40c and EUROCAE ED-22B section 3.1.1 and reduce the course
deviation indicator sensitivity by a factor of 2 for standby instruments.

Published in ETSO.DevP.86 from 04.02.2013 to 26.02.2013.

No comment received.

ETSO-2C41d#1 — Airborne Automatic Direction Finding (ADF) Equipment

Deviate from ED 51 § 3.10 Spurious Responses: For the case of spurious responses
when the receiver is tuned anywhere in the frequency range 190-850 kHz, it is requested
that the threshold for spurious responses be reduced from 80 dB down to 40 dB down for
three discrete frequencies of 1/2, 1/3, and 1/4 of the tuned frequency.

Published in ETSO.DevP.21 from 01.8.2008 to 18.8.2008.

No comments were received.

ETSO-C43c#1 — Temperature Instruments

Deviate from ETSO-C43c 3.1.1 to use SAE AS 8005A instead of SAE AS 8005 as the
Minimum Performance Standard.
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Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C44b#1 — Fuel Flowmeters

Deviate from ETSO-C44b 3.1.1 to use SAE AS 407C instead of SAE AS 407B to
demonstrate compliance for Fuel Flowmeters.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C44b#2 — Fuel Flowmeters

Deviate from ETSO-C44b 3.1.2 to use RTCA DO-160D instead of SAE AS 407B as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C44b#3 — Fuel Flowmeters

Deviate from ETSO-C44b to modify the requirement 4.2.5 in SAE AS 407C that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C44b#4 — Fuel Flowmeters

Deviate from ETSO-C44b to modify the requirement 4.1.1 in SAE AS 407C that requires
"Type | Instruments: Rotating pointer with fixed graduated dial or counter type indication.
Clockwise pointer motion shall indicate increasing rate of flow." The gauge is defined as a
horizontal or vertical bar with fixed graduations, with a pointer motion to the right or up
indicating an increase rate of flow.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C44b#5 — Fuel Flowmeters

Deviate from SAE AS 407C 4.2.3 and allow the use of analog scales that have gradua-
tions that exceed 10% of full scale value when the analog scale is accompanied by a
digital readout.

Published in ETSO.DevP.19 from 28.4.2008 to 20.5.2008.

No comment received.

ETSO-C45a#1 — Manifold Pressure Instruments

Deviate from ETSO-C45a 3.1.1 to use SAE AS 8042 instead of SAE AS 411 for Minimum
Performance Standards.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.
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ETSO-C45a#2 — Manifold Pressure Instruments

Deviate from ETSO-C45a to use RTCA DO-160D instead of SAE AS 411 as the standard
for Environmental Conditions and Test Procedures for Airborne Equipment.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C45a#3 — Manifold Pressure Instruments

Deviate from ETSO-C45a SAE 8042 3.10.5 to use MAN as abbreviation instead of
MANIFOLD PRESSURE or MANIF PRESS.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C45a#3a — Manifold Pressure Instruments

Deviate from ETSO-C45a, SAE AS 8042, 3.10.5 and use MAP or MAN PRESS instead of
MANIFOLD PRESSURE or MANIF PRESS.

SAE AS 8008
CRD CRD.DevP05
Remark: An assessment is necessary showing that no confusion is possible.

ETSO-C45a#4 — Manifold Pressure Instruments

Deviate from ETSO-C45a to modify the requirement 3.10.9 in SAE AS 8042 that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular.” The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C46a#1 — Maximum Allowable Airspeed Indicator Systems

Deviate from ETSO-C46a § 3.1.2 and use RTCA DO-160D change 3 instead of the
»Federal Aviation Administration Standard, Maximum Allowable Airspeed Indicator
Systems* as environmental standard.

Published in ETSO.DevP.05 from 8.5.2007 to 30.5.2007.

No comments received.

ETSO-C46a#la — Maximum Allowable Airspeed Indicator Systems

Deviate from ETSO-C46a § 3.1.2 and use RTCA DO-160F instead of the ,Federal
Aviation Administration Standard, Maximum Allowable Airspeed Indicator Systems* as
environmental standard.

In analogy to ETSO-C46a#1 using in addition CS-ETSO Subpart A 2.1#2.

ETSO-C46a#2 — Maximum Allowable Airspeed Indicator Systems

Deviate from ETSO-C46a paragraph 3.1.1 to use SAE AS 437A in lieu of SAE AS 437 as
the Minimum Performance Standard

Published in ETSO.DevP.26 from 30.10.2008 to 21.11.2008.

No comment received.
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ETSO-C46a#3 — Maximum Allowable Airspeed Indicator Systems

Deviate from ETSO-C46a paragraph 4.1 to remove the requirement for “... the instrument
must be marked to indicate its range in knots and, if applicable, to identify the calibration
employed to control the movement of the maximum allowable airspeed pointer in the Vmo
and Mmo ranges, or to identify the particular aircraft type design on which the instrument
is intended to be used.”

Published in ETSO.DevP.26 from 30.10.2008 to 21.11.2008.

No comment received.

ETSO-C47#1 — Pressure Instruments — Fuel, Oil and Hydraulic (Reciprocating
Engine Powered Aircraft)

Deviate from ETSO-C47 3.1.1 to use SAE AS 408C instead of SAE AS 408A for Minimum
Performance Standards and Environmental Standards.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C47#2 — Pressure Instruments — Fuel, Oil and Hydraulic (Reciprocating
Engine Powered Aircraft)

Deviate from ETSO-C47 to modify the requirement 4.1.5 in SAE AS 408C that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C47#3 — Pressure Instruments — Fuel, Oil and Hydraulic (Reciprocating
Engine Powered Aircraft)

Deviate from ETSO-C47 3.1.1 to use RTCA DO-160D instead of AS 408C as the standard
for environmental testing.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.
ETSO-C47#4 — Pressure Instruments — Fuel, Oil and Hydraulic

Deviate from ETSO-C47 Section 4.1 to remove the marking requirement for “... in lieu of
the weight, the range shall be shown.”

Published in ETSO.DevP.26 from 30.10.2008 to 21.11.2008.
No comment received.

ETSO-C47a#l — Pressure Instruments — Fuel, Oil and Hydraulic

Deviate from ETSO-C47a 3.1.2 to use EUROCAE ED-14D (RTCA/DO-160D) change 3 or
EUROCAE ED-14F (RTCA/DO-160F) instead of EUROCAE ED-14E as the standard for
environmental testing.

In analogy to ETSO-C47#3 and the requirements as introduced with amendment 6 to CS-
ETSO subpart A paragraph 2.1.

ETSO-C47a#2 — Pressure Instruments — Fuel, Oil and Hydraulic

Deviate from ETSO-C47a Section 4.2 and SAE AS 408C 3.2.f and not require range
marking for units not including the sensor.
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In analogy to ETSO-C47#4.

ETSO-C49b#1 — Electric Tachometer: Magnetic Drag (Indicator and Generator)

Deviate from ETSO-C49b 3.1.1 to use SAE AS 404C instead of SAE AS 404B for
Minimum Performance Standards and Environmental Standards.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C49b#2 — Electric Tachometer: Magnetic Drag (Indicator and Generator)

Deviate from ETSO-C49b to modify the requirement 4.1.2 in SAE AS 404C that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C49b#3 — Electric Tachometer: Magnetic Drag (Indicator and Generator)

Deviate from ETSO-C49b, SAE AS 404C requirement 4.1.3.2 second sentence which
states, “The increment between graduations shall not exceed 2-1/2% of full scale, above
600 RPM.” The tachometer gauge which incorporate a full time digital readout, multiple
graduations on the dial are not needed in order for the correct reading to be obtained.
The resolution of the digital readout will be 10 RPM which is less than 2-1/2% of full scale.
A pointer with clockwise motion for increasing RPM, is provided.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C49b#4 — Electric Tachometer: Magnetic Drag (Indicator and Generator)

Deviate from ETSO-C49b 3.1.2 to use DO-160D instead of SAE AS 404B as the
Environmental Standard.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.
ETSO-C49b#5 — Electric Tachometer: Magnetic Drag (Indicator and Generator)

Deviate from ETSO-C49b Section 4.1 to remove the marking requirement for
addition, range and rating shall be shown.”

Published in ETSO.DevP.26 from 30.10.2008 to 21.11.2008.

No comment received.

“

. in

ETSO-C50c#1, - Audio Selector Panels and Amplifiers

Deviate from § 3.1.1 to use RTCA DO-214 instead of EUROCAE ED-18/RTCA DO-170
as the Minimum Performance Standard.

Published in ETSO.DevP.03 from 10.3.2007 to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C50c#2 — Audio Selector Panels and Amplifiers

Deviate from 8§ 3.1.2 to use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/
DO160D change 3 as environmental test standard.

ETSO.Dev Rev 23 13/47


file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.02%20r1.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP02.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.02%20r1.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP02.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.02%20r1.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP02.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.02%20r1.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP02.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.26.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.03r1.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP03.pdf

Published in ETSO.DevP.03 from 10.3.2007 to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C50c#3 — Audio Selector Panels and Amplifiers
Deviate from DO-214 2.8.2.7 Crosstalk

In sub-paragraph 2.8.7.2.1 Input-to-Output Crosstalk and Bleed-Through Levels: Vref will
be defined as the rated output level of the monitored output in lieu of the rated input.

In sub-paragraph 2.8.2.7.2 Input-to-Input Crosstalk: Vref will be defined as the rated input
level of the monitored input.

The use of rated input as the reference results in inconsistency in the permitted levels of
crosstalk on different outputs.

Published in ETSO.DevP.03 from 10.3.2007 to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C52b#1 — Flight Directors

Deviate from AS-8008 paragraph 3.6 to limit flight director operation to attitudes
considered safe for the certified aircraft. The Autopilot limits pitch and roll engagement to
more conservative limits.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C55#1 — Fuel and Oil Quantity Instruments (Reciprocating Engine Aircraft)

Deviate from ETSO-C55 3.1.1 to use SAE AS 405C instead of SAE AS 405B to
demonstrate compliance for Fuel and Oil Quantity Instruments.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C55#2 — Fuel and Oil Quantity Instruments (Reciprocating Engine Aircraft)

Deviate from ETSO-C55 to modify the requirement 4.2.5 in SAE AS 405C that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular." The viewing envelope is defined (per ETSO-
C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45
degrees in the up vertical direction, and 10 degrees in the down vertical direction.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C55#3 — Fuel and Oil Quantity Instruments (Reciprocating Engine Aircraft)

Deviate from ETSO-C55 to modify the requirement 4.2.4 in SAE AS 405C to allow "FUEL
QTY" to be used to abbreviate "Fuel Quantity".

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C55#4 — Fuel and Oil Quantity Instruments (Reciprocating Engine Aircraft)

Deviate from ETSO-C55 3.1.2 to use DO-160D instead of SAE AS 405B as the
Environmental Standard.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
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CRD document: CRD DevP02.

ETSO-C57a#1 — Headsets and Speakers

Deviate from § 3.1.1 to use RTCA DO-214 instead of EUROCAE ED-18/RTCA DO-170 as
the Minimum Performance Standard.

Published in ETSO.DevP.03 from 10.3.2007 to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C57a#2 — Headsets and Speakers

Deviate from 8§ 3.1.2 to use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/
DO160D change 3 as environmental test standard.

Published in ETSO.DevP.03 from 10.3.2007 to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C57a#3 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.8.4 and apply the Cord Connector Flexibility test only for
the fixed panel mounted connectors and their counterpart and not for those acting as
interconnections within the cable or at the headset.

Published in ETSO.DevP.03 from 10.3.2007 to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C57a#4 — Headsets and Speakers

Deviate from EUROCAE ED-18 part 1l 84.4.1 for the limits of the rated impedance that
shall be between the limits of 8 Q and 32 Q + 20% instead of between 150 Q and 600 Q.
This difference will be published in the DDP and in the user manual.

Published in ETSO.DevP.17 from 26.10.2007 to 26.11.2007.
No comments received.

No Deviation ETSO-C57a#5 — Headsets and Speakers

The RTCA DO 214 Section 2.3.8.4, 2.6.2.8 pull out test is not applicable the headset side
of the cord.

Published in ETSO.DevP.27 from 19.12.2008 to 23.01.2009.
No comments received.

ETSO-C57a#6 — Headsets and Speakers

Deviate from RTCA DO-214 Section 2.3.1.1 and allow higher frequency response levels
(up to +12 dB) at frequencies above 1.5 kHz. An additional speech quality test is
performed to substantiate the equal level of safety.

Published in ETSO.DevP.27 from 19.12.2008 to 23.01.2009.

No comments received.

ETSO-C57a#7 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.3.1 and provide a higher Sound Pressure Level (SPL) of
90 -5/+18 dB instead of 90 +/- 5 dB SPL (re: 20 pPa) out of 1 mW (RMS) input signal.

Published in ETSO.DevP.52 from 16.8.2010 to 6.9.2010.
CRD document: CRD DevP52.
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ETSO-C58a#1 — Aircraft Microphones (Except Carbon)

Deviate from § 3.1.1 to use RTCA DO-214 instead of EUROCAE ED-18/RTCA DO-170 as
the Minimum Performance Standard.

Published in ETSO.DevP.03 from 10.3.2007 to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C58a#2 — Aircraft Microphones (Except Carbon)

Deviate from § 3.1.2 to use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/
DO160D change 3 as environmental test standard.

Published in ETSO.DevP.03 from 10.3.2007. to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C58a#3 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 Section 2.2.1 and replace/supplement the frequency
response requirement by requirements provided in ISO/TR 4870, ANS/ S3.2-1989 for in-
ear microphones using bone-conducting technology. In the frequency-range 3.2 — 6 kHz
the limit may exceed the -10 dB up to a maximum of -20 dB at 6 kHz.

Published in ETSO.DevP.27 from 19.12.2008 to 23.01.2009.

No comments received.

ETSO-C58a#4 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 Section 2.2.11 and allow acoustical cross-talk from the
Headset to Microphone for frequencies above 4.5 kHz up to a maximum signal of 9 dB
mV at 6 kHz for in-ear systems with one active microphone.

Published in ETSO.DevP.27 from 19.12.2008 to 23.01.2009.

No comments received.

ETSO-C58a#5 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO 214 Section 2 § 2.2.1.1 for the frequency response and use a
frequency response tailored to the type of speaker/usage. A specific frequency response
and a speech quality test to demonstrate an equivalent level of safety for this type of
active switch microphone in the prescribed usage conditions were accepted. The usage
conditions for the active switch microphone were specified on the ETSO authorisation as
a usage limitation: Used in the cavity of the ETSO 2C78/TSO C78a Crew Oxygen masks
as specified in the DDP.

Published in ETSO.DevP.44 from 16.12.2009 to 18.01.2010.

No comments received.

ETSO-C58a#6 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 Test procedures as detailed in 2.6.2.1, 2.6.2.3, and 2.6.2.5
and use a supply voltage of 12 to 16 VDC instead of 8 to 16 VDC for handsets.

Published in ETSO.DevP.52 from 16.8.2010 to 6.9.2010.
CRD document: CRD DevP52.
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ETSO-C58a#7 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 2.2.9 and allow a lower Push to Talk switch current of 0.5 A
instead of 1A and a higher switch contact resistance of 400 mOhm instead of 50 mOhm
for Handsets.

Published in ETSO.DevP.52 from 16.8.2010 to 6.9.2010.
CRD document: CRD DevP52.

ETSO-C58a#8 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 2.2.2 to allow 3.5 dB instead of the required 5 dB output
increase when doing the 6 dB sound pressure increase test.

Published in ETSO.DevP.56 from 7.12.2010 to 5.1.2011.
No comments received.

ETSO-C62d#1 — Aircraft Tyres

Deviate from Appendix 1 84.3 is requested for the requirement of 4 times rated pressure
reduced to 3 times for retread tyres as per FAA AC145-4A paragraph 11d

Published in ETSO.DevP.37 from 11.6.2009 to 3.7.2009.
CRD document: CRD DevP37.

ETS0O-2C63c#1 — Airborne Weather Radar

Deviate from EUROCAE/ED-38 paragraph 2.2.3, Pulse Duration, and use a pulse
compression technique in lieu of limiting the pulse duration. Potential side-lobe effects
need to be assessed.

Published in ETSO.DevP.71 from 12.7.2012 to 3.8.2012.

No comments received.

ETSO-2C63c#2 — Airborne Weather Radar

Deviate from EUROCAE ED-38 paragraph 2.2.8, Frequency of Antenna Scan, and allow a
less frequent scanning of the volume for ranges grater than 25 nm.

Published in ETSO.DevP.71 from 12.7.2012 to 3.8.2012.

No comments received.

ETSO-2C63c#3 — Airborne Weather Radar

Deviate from EUROCAE/ED-38 paragraph 2.2.15, and allow a wider receiver bandwidth
when using pulse compression technology.

Published in ETSO.DevP.89 from 04.03.2013 to 25.03.2013.

No comments received.

ETSO-C64a#1 - Oxygen Mask Assembly, Continuous Flow, Passenger

Deviate from paragraph 3.1 of ETSO-C64a by testing in accordance with SAE AS8025A
versus SAE AS8025.

Published in ETSO.DevP.48r1 from 06.05.2010 to 28.5.2010.
CRD document: CRD DevP48.
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ETSO-C64a#2 - Oxygen Mask Assembly, Continuous Flow, Passenger

Deviate from SAE AS8025A paragraph 6.1.7 and replace the breathing machine test to
determine mask oxygen flows with testing performed on human subjects at altitude.

Published in ETSO.DevP.48r1 from 06.05.2010 to 28.5.2010.
CRD document: CRD DevP48.

ETSO-2C66b - Distance Measuring Equipment (DME) operating within the radio
frequency range of 960-1215 Megahertz

Deviate the interpretation of EUROCAE ED-54 document 83.2.2 b) requirement for
‘DME/N Minimum Performance Specification standard conditions” “Multi-channel mode
(scanning DME) “Search and Track” “Free Scanning”. Substitute the 3 seconds
requirement for the scanning of a single DME station by the 3 minutes requirement from
ARINC 709-8 to completely scan all DME stations.

Published in ETSO.DevP.67 from 23.09.2011 to 17.10.2011.
No comments received.

ETSO-C73#1 — Static Electrical Power Inverter

Deviate from ETSO-C73 attached FAA Standard for Power Inverters paragraph 2.3 and
provide 50 Hz +/- 1 % or 60 Hz +/- 1 % instead of the required 400 Hz.

Published in ETSO.DevP.54 from 08.09.2010 to 29.09.2010.
CRD document: CRD DevP54.

ETSO-C74d#1 Airborne ATC Transponder Equipment
Deviate from ETSO-C74d to use RTCA/DO-144A instead of Appendix 1 of ETSO-C74d.

Published in ETSO.DevP.91 from 16.05.2013 to 06.06.2013.

No comments received.

ETSO-2C78#1 - Crewmember Oxygen Mask

Deviate from ETSO-2C78 Appendix 1 paragraph 3.3(a) and use the FAA TSO-C89a
inward leakage requirement as called in the SAE standard AS8027 83.2.2.2. for mask
mounted regulators (type IV device).

Published in ETSO.DevP.55 from 8.11.2010 to 30.11.2010.
No comment received.

ETSO-2C78#2 - Crewmember Oxygen Mask

For masks with integrated regulators deviate from ETSO-2C78 Appendix 1 § 3.4.a and
use FAA TSO-C89a § 3.2.3 (type 4) cumulative inspiratory resistance test.

Published in ETSO.DevP.55 from 8.11.2010 to 30.11.2010.
No comment received.

ETSO-2C87#1 — Low range radio altimeters

Deviate from EUROCAE ED-30 § 3.2.3.4 to implement an additional option for a greater
time constant for height change filtering.

Published in ETSO.DevP.49 from 05.0.2010 to 02.08.2010.
No comment received.
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ETSO-C89#7 - Oxygen Regulators, Demand

Deviate from ETSO-C89 Appendix 1 paragraph 4.4(a) and use the FAA TSO-C89a inward
leakage requirement as called in the SAE standard AS8027 § 3.2.2.2 for mask mounted
regulators (type IV device).

Published in ETSO.DevP.55 from 8.11.2010 to 30.11.2010.
No comment received.

ETSO-C89#8 - Oxygen Regulators, Demand

Deviate from ETSO-C89 Appendix 1 paragraph 4.5(b) and use the FAA TSO-C89a outlet
proof pressure procedure as called in the SAE standard AS8027 § 3.2.1.2 and 3.2.1.3 for
mask mounted regulators (type IV device).

Published in ETSO.DevP.55 from 8.11.2010 to 30.11.2010.

No comment received.

ETSO-C89#9 - Oxygen Regulators, Demand

For masks with integrated regulators deviate from C89 Appendix 1 § 4.1.a and use FAA
TSO-C89a § 3.2.3 (type 4) cumulative inspiratory resistance test to demonstrate the air
flow.

Published in ETSO.DevP.55 from 8.11.2010 to 30.11.2010.

No comment received.

ETSO-C89#10 - Oxygen Regulators, Demand

For masks with integrated regulators instead of the separate ETSO-C89 FAA standard §
4.4 (c) outlet leakage and ETSO-C89 FAA standard § 4.4 (d) overall leakage test one
combined leakage test is performed using 0.02 L/min STPD as maximum leakage rate.

Published in ETSO.DevP.55 from 8.11.2010 to 30.11.2010.
No comment received.

ETSO-C90c#1 — Cargo Pallets, nets, and containers

Deviate from § 3.10.1 by reducing the ultimate static loads to be withstood by this specific
Unit Load Device (ULD) for specific applications.

Published in ETSO.DevP.06 from 15.5.2007 to 8.6.2007.
CRD document: CRD DevP06.

ETSO-C95#1 - Mach Meters

Deviate from ETSO-C95 paragraph 3.1.1 to use SAE AS 8018A in lieu of SAE AS 8018
as the Minimum Performance Standard.

Published in ETSO.DevP.26 from 30.10.2008 to 21.11.2008.
No comment received.

ETSO-C96a#1 — Anticollision Light Systems

Deviate from ETSO-C96a 3.1.1 and use SAE document AS 8017B instead of AS 8017A
as the minimum requirement standard.

Published in ETSO.DevP.18 from 5.11.2007 to 26.11.2007.
No Comments received.
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ETSO-C106#1 — Air Data Computer

Deviate from ETSO-C106 3.1.1 and use SAE AS 8002 Rev. A instead of AS 8002 as the
minimum requirement standard.

Published in ETSO.DevP.13 from 24.07.2007 to 14.8.2007.

No comments received.

ETSO-C106#2 — Air Data Computer

Deviate from AS8002 89.2 f to indicate the input pressures range (static and total
pressures) instead of altitude and airspeed range.

Published in ETSO.DevP.23 from 1.8.2008 to 22.8.2008.
No comments received (UK CAA stated they had no comment).

ETSO-C109#1 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*, Global Systems Inc., dated March 31 1983 paragraph 1.2.3, and use a bi-
directional data bus instead of two independent data buses one for data request and the
other for data delivery.

Published in ETSO.DevP.12 from 25.07.2007 to 15.8.2007.

No comments received.

ETSO-C109#2 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*, Global Systems Inc., dated March 31 1983 paragraph 2.5 and exclude the Disk
Drive Unit and the embedded Disk Controller (Commercial of the Shelf subcomponents)
from the 100% screening requirement applying if the specified equipment performance
exceeds the component manufacturer’s specified performance if not used as permanent
data storage.

Published in ETSO.DevP.12 from 25.7.2007 to 15.8.2007.

No comments received.

ETSO-C109#3 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems®, Global Systems Inc., dated March 31 1983 paragraph 1.2, and define the
intended function to be a removable media navigation data storage device for loading
current navigation data.

Published in ETSO.DevP.29 from 19.11.2008 to 11.12.2008.
No comments received.

ETSO-C109#4 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*, Global Systems Inc., dated March 31 1983 paragraph 3.1, and allow the
introduction of requests for a set of data.

Published in ETSO.DevP.29 from 19.11.2008 to 11.12.2008.

No comments received.

ETSO-C109#5 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*, Global Systems Inc., dated March 31 1983 paragraph 3.2, and remove the
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requirement to permanently store the navigation data in Non-volatile memory within the
data base update system.

Published in ETSO.DevP.29 from 19.11.2008 to 11.12.2008.
No comments received.

ETSO-C109#6 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems®, Global Systems Inc., dated March 31 1983 paragraph 3.3, and modify the
requirement to provide the data base identification and Expiration date on request in a
way that the information is provided as part of the data base transfer but not on individual
request for data base update systems.

Published in ETSO.DevP.29 from 19.11.2008 to 11.12.2008.
No comments received.

ETSO-C109#7 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*, Global Systems Inc., dated March 31 1983 paragraph 3.4, and delete the
requirement to use the error detection codes contained in the navigation data base file on
each record during data transfer for data base update systems.

Published in ETSO.DevP.29 from 19.11.2008 to 11.12.2008.

No comments received.

ETSO-C109#8 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems®, Global Systems Inc., dated March 31 1983 paragraph 3.5, and delete the
requirement to check for duplicate Identifiers for data base update systems.

Published in ETSO.DevP.29 from 19.11.2008 to 11.12.2008.

No comments received.

ETSO-C109#9 — Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*®, Global Systems Inc., dated March 31 1983 paragraph 3.6, and delete the
requirement permanently store, update and automatically select navigation data based on
expiration date for data base update systems.

Published in ETSO.DevP.29 from 19.11.2008 to 11.12.2008.

No comments received.

No Deviation ETSO-2C112b#1 AIR TRAFFIC CONTROL RADAR BEACON
SYSTEM/MODE SELECT (ATCRBS/MODE S) AIRBORNE EQUIPMENT

ED-73B 1.4.2.2 reads: The label must be clearly visible when the transponder is mounted
on the aircraft.

The requirement is ambiguous. The most common interpretation for “when mounted” is
that the requirement has to be met after the installation has been finished. It is possible to
read the sentence as well in a way that the requirement is valid during installation.

EASA will not require a deviation request if the label is not visible when the equipment is
installed e.g. for panel mounted equipment but visible if holding the unit in hand e.g.
during installation or on the bench.

Published in ETSO.DevP.04 from 04.04.2007 to 2.5.2007.
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No comments received.

No Deviation ETSO-2C112b#4 AIR TRAFFIC CONTROL RADAR BEACON
SYSTEM/MODE SELECT (ATCRBS/MODE S) AIRBORNE EQUIPMENT

EUROCAE ED-73B 3.21.2.6 ¢ No means are provided to disable acquisition squitters
when extended squitters are being emitted. The requirement is considered optional.

Published in ETSO.DevP.43 from 20.11.2009 to 11.12.2009.
No comments received.

ETSO-2C112b#5 — Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment
Deviate from ETS0O-2C112b 3.1.1 and use EUROCAE ED-73C instead of ED-73B.

Published in ETSO.DevP.53 from 28.8.2010 to 16.9.2010.
No comments received.

ETSO-2C112b#6 — Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate from EUROCAE ED-73C 2.5.e and provide no means to inhibit the transmission
of altitude information.

Published in ETSO.DevP.53 from 28.8.2010 to 16.9.2010.

CRD document: CRD DevP53.

ETSO-C112c#1 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate from ETSO-C112c §3.1 to continue to use Eurocae ED-73B in lieu of Eurocae
ED-73C in the following context:

e The unit combines several functions (ETSO-2C112b, ETSO-C119¢c and ETSO-
C166a);

e The unit has been upgraded in order to comply with ETSO-C119c¢ and there are no
updates to the ETSO-2C112b function;

e The unit received the original FAA TSO Approval a few days after the date of
applicability of EASA ETSO-C112c;

e ETSO-C112c is based on a Minimum Operational Performance Standards (MOPSs)
which is now completely harmonised between RTCA/DO-181D and Eurocae. ED-
73C. However, RTCA/DO-181D and Eurocae ED-73C have been drastically
changed in contents and organisation. Traceability between Eurocae ED-73C and
ED-73B is not straightforward either;

e The achieved compliance of the unit versus with ETSO-2C112b and ETSO-C119c
requirements has been assessed;

e Subsequent to the update of transponder’s requirements, ADS-B MOPs were
updated to RTCA/DO-260B and Eurocae ED-102A. Updates to the ADS-B MOPs
forced a new update to the transponder MOPs with RTCA/DO-181E being
harmonized with Eurocae ED-73E.

Published in ETSO.DevP.78 from 23.5.2012 to 14.6.2012.
No comments received.

ETSO-C112c#3 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment
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Deviate to use EUROCAE ED-73E instead of EUROCAE ED-73C.
Published in ETSO.DevP.81 from 29.08.2012 to 19.09.2012.
No comments received.

ETSO- Cl112c#4 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate to EUROCAE ED-73E 3.22.2.6.d / RTCA DO-181E 2.2.18.2.6.d Transmission of
Acquisition Squitters Requirement.

Published in ETSO.DevP.81 from 29.08.2012 to 19.09.2012.
No comments received.

ETSO-C112c#5 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate from EUROCAE ED-73C / ED-73E paragraph 3.2.4 g (RTCA DO-181D, / DO-
181E paragraph 2.2.2.4.g9.) Sensitivity and Dynamic Range requirements.

Published in ETSO.DevP.81 from 29.08.2012 to 19.09.2012.
No comments received.

ETSO-C112c#6 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate from ED-73E, paragraph 3.27.2.1/RTCA DO-181E 2.2.22.2.1 and do not discard
the incoming message in case no reply is sent.

Published in ETSO.DevP.81 from 29.08.2012 to 19.09.2012.
No comments received.

ETSO-Cl112c#7 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/Mode S) Airborne Equipment

Deviate from EUROCAE ED-73C section 3.28.3.4 and use the newer specification in
EUROCAE ED-102A/RTCA DO-260B section 2.2.3.3.2.12 instead for the ADS-B
message termination.

Published in ETSO.DevP.65 from 8.06.2011 to 30.6.2011.

No comments received.

ETSO-C113#1 — Airborne Multipurpose Electronic Displays

Deviate from ETSO-C113 3.1.1 and use SAE AS 8034 Rev. A instead of AS 8034 as the
minimum requirement standard.

Published in ETSO.DevP.13 from 24.07.2007 to 14.8.2007.

No comments received.

ETSO-C113#2 — Airborne Multipurpose Electronic Displays

Deviate from ETSO-C113 §3.1.1 which references SAE AS8034 (Airborne Multipurpose
Electronic Displays) to adapt some further referenced requirements of SAE ARP4256A for
Liquid Crystal Displays for Part 25 (Transport) Aircraft to meet human factors’ analysis of
a specific installation: assess High Ambient Contrast Ratio on the installation instead of
using generic criteria as defined in SAE ARP4256A 84.2.3.2. Indicate the corresponding
limitation in the Declaration of Design and Performance.

Published in ETSO.DevP.61 from 22.3.2011 to 20.4.2011.

No comments received.
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ETSO-C113#3 — Airborne Multipurpose Electronic Displays

Deviate from SAE ARP4256A 84.2.3.2 for the assessment of specific requirements for the
installation. Use tailored human factors tests in the flight simulator instead of SAE
ARP4256A 84.2.3.2 criteria. Indicate the corresponding limitation “for installation on
<specific installation>" in the Declaration of Design and Performance.

Published in ETSO.DevP.63 from 12.5.2011 to 6.6.2011.
ETSO-C113#4 — Airborne Multipurpose Electronic Displays

Deviate from ETSO-C113 83.1 to use SAE AS8034A in lieu of AS8034 as in deviation
ETSO-C113#1 and substitute reference tests for CRT and LCD direct-view displays from
SAE ARP4260 and SAE ARP1782 with corresponding standards from SAE AS8055 for a
reflective head-up display (HUD) in the case of a monochrome Display Unit (DU) only.
The additional acceptable display colours as stated in ETSO-C113 3.1.1 (a), (b) and (c)
are not applicable to the (monochrome) unit which does not include a symbol generator.

Published in ETSO.DevP.76 from 20.3.2012 to 20.4.2012.

ETSO-C113#5 Airborne Multipurpose Electronic Displays
Deviate from ETSO-C113 3.1.1 and use SAE AS 8034B instead of SAE AS 8034.

Published in ETSO.DevP.84 from 24.08.2012 to 14.09.2012.
No comments received.

ETSO-C114#1 — Torso Restraint Systems

Deviate from ETSO-C114 paragraph 3.1.1 by meeting the requirements set forth in SAE
AS 8043 Revision A specification, instead of SAE AS 8043 original issue.

Published in ETSO.DevP.38 from 19.6.2009 to 10.7.2009.

No comments received.

ETSO-C115b#1: Airborne Area Navigation Equipment Using Multi-Sensor Inputs

Deviate from EUROCAE ED-58 Appendix G 2.2.7 and only provide position consistency
monitoring combined with sensor validity monitoring instead of the additionally requested
velocity consistency monitoring.

Published in ETSO.DevP.69 from 15.12.2011 to 15.1.2012.

No comments received.

ETSO-C118#1 — Traffic Alert and Collision Avoidance System (TCAS) Airborne
Equipment, TCAS |

Deviate from ETSO-C118 3.1.1 to use RTCA DO-197A instead of RTCA DO-197 as the
Minimum Performance Standard.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.
Superseded by ETSO-C118#2
Note: For accepted deviations to RTCA DO-197A see ETSO-C147
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ETSO-C118#2 — Traffic Alert and Collision Avoidance System (TCAS) Airborne
Equipment, TCAS |

Deviate from ETSO-C118 3.1.1 to use RTCA DO-197A section 2 amended by appendix 1
of ETSO-C147 instead of RTCA DO-197 section 2 as the Minimum Performance
Standard.

Published in ETSO.DevP.58 from 05.09.2011 to 30.09.2011.

No comment received.

ETSO-C119b#2 - Traffic alert and collision avoidance system (TCAS) airborne
equipment, TCAS I

Deviate from RTCA DO-185A and consider the RWG Recommended Modification 2.0 to
TSO-C119B and the modifications as introduced by appendix 1 to TSO-C119b.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.

ETSO-C119b#3 — Traffic alert and collision avoidance system (TCAS) airborne
equipment, TCAS I

Deviate from RTCA DO-185A section 2.2.4.4.2.2.b to use the Enhanced Preamble
Detection method of RTCA DO-260A Appendix | section 1.4.1.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.

ETSO-C119b#4 — Traffic alert and collision avoidance system (TCAS) airborne
equipment, TCAS I

Deviate from RTCA DO-185A section 2.2.4.4.2.2.c to use the baseline multi-sample bit
and confidence declaration technique of RTCA DO-260A Appendix | section 1.4.2.3.1.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.

ETSO-C119c#1 — TRAFFIC ALERT AND COLLISION AVOIDANCE SYSTEM (TCAS)
AIRBORNE EQUIPMENT, TCAS Il

Deviate from EUROCAE ED-143/ RTCA DO-185B subparagraph 2.2.6.1.2.1.1 to use an
off-white own aircraft symbol and white proximate and other traffic symbols as shown

Lder O 3

Own Aircraft Proximate Traffic Other Traffic
Published in ETSO.DevP.46 from 15.07.2010 to 06.08.2010.
No comment received.

ETSO-C119c#2 - TRAFFIC ALERT AND COLLISION AVOIDANCE SYSTEM (TCAS)
AIRBORNE EQUIPMENT, TCAS Il

Deviate from EUROCAE ED-143/ RTCA DO-185B subparagraph 2.2.6.6.2.(a) and
2.2.6.6.3.(a) to display “TCAS STBY” as an advisory (level 1) annunciation in amber
instead of as an information (level 0) annunciation in white, when the own aircraft is
airborne and the TCAS is in Standby.

Published in ETSO.DevP.46 from 15.07.2010 to 06.08.2010.
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No comment received.

ETSO-C119c#3 - TRAFFIC ALERT AND COLLISION AVOIDANCE SYSTEM (TCAS)
AIRBORNE EQUIPMENT, TCAS Il

Deviate from ETSO-C119c paragraph 3.1.2 for the environmental standard to be
unchanged from the original basis of an existing TCAS Il product for a software upgrade
limited to the changes introduced by EUROCAE ED-143/RTCA DO-185B (also known as
“TCAS Il version 7.17).

Published in ETSO.DevP.57 from 17.01.2011 to 08.02.2011.

No comment received.

ETSO-C119c#4 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.3.13.2.1.1 to not interface
with ETSO-C119a compatible transponder units.

Published in ETSO.DevP.58 from 05.09.2011 to 30.09.2011.

No comment received.

ETSO-C119c#5 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.2.2 b. to use the
Enhanced Preamble Detection method of RTCA DO-260B appendix | section 1.4.1 for
preamble acceptance.

Published in ETSO.DevP.58 from 05.09.2011 to 30.09.2011.

No comment received.

ETSO-C119c#6 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.2.2.c to use the
Baseline Multi-Sample bit and confidence declaration technique of RTCA DO-260B
appendix | section 1.4.2.3.1.

Published in ETSO.DevP.58 from 05.09.2011 to 30.09.2011.

No comment received.

ETSO-C119c#7 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.6.7.2 (Table 2-22 item
'Intruder Bearing') to utilize tracked correlated ADS-B data for TCAS display instead of
tracked bearing from Collision Avoidance System.

Published in ETSO.DevP.58 from 05.09.2011 to 30.09.2011.
No comment received.

ETSO-C119c#8 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.7.2.5.2.3, specifically the
requirement that the system receive valid radio altitude for 5 consecutive TCAS
processing cycles before issuing TA/RAs at power off/on system reset. The deviation
allows for a shorter validation time be permitted as long as the monitoring adequately
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provides for at least 5 valid radio altitude samples before issuing an RA or Traffic
Advisory.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.
No comment received.

ETSO-C119c#9 - Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.7.2.5.1 and set the system
into TCAS standby after 6 consecutive processing cycles of non-credible pressure altitude
instead of failing the system after 5 consecutive TCAS processing cycles.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.
No comment received.

ETSO-C119c#10 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.3.12 and use power
dependent suppression times.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.

No comment received.

ETSO-C119¢c#10 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.3.12 and use power
dependent suppression times.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.

No comment received.

ETSO-C119c#11 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.5.4.1.1, 2.2.4.5.4.1.2 and
suppress the S1 pulse on the two lowest power interrogations in a whisper-shout
sequence.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.

No comment received.

ETSO-C119c#11 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.5.4.1.1, 2.2.4.5.4.1.2 and
suppress the S1 pulse on the two lowest power interrogations in a whisper-shout
sequence.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.

No comment received.
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ETSO-C119c#12 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.5.4.1.1, 2.2.4.5.4.1.2 and
use a whisper-shout interrogation sequence for a bottom directional antenna with ten total
interrogation steps.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.
No comment received.

ETSO-C119c#13 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.5.4.1.2 and use a 14 step
instead of a 4 step whisper-shout interrogation sequence for a bottom omni-directional
antenna.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.
No comment received.

ETSO-C119c#14 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.6.2.2.2 and establish a
track after three consecutive and consistent replies instead of only two consecutive
replies.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.
No comment received.

ETSO-C119c#15 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.6.2.2.1 and interrogate a
Mode-S transponder after receipt of only one valid, error free squitter.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.

No comment received.

ETSO-C119c#16 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.1.1 and allow a
Minimum Trigger Level (MTL) of -77dBm instead of -74dBm but raises the MTL to -73dBm
when the interference limiting inequalities are initially violated.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.
No comment received.

ETSO-C119c#17 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.1.1 and allow reduction
of the minimum trigger level (MTL) in the forward quadrant to -82 dBm for squitter listening
and -84 dBm for tracking interrogations instead of -74 dBm.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.
No comment received.
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ETSO-C119c#18 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B Volume | Section 2.2.4.5.4.1.3 and
Volume Il Sections 2.1.17, 2.1.18, 3.57, 3.104, Appendix A and allow the altitude tracker
to limit the credibility checks to 0.5 g (16 feet/sec?) instead of 1.25 g (40 feet/sec?) vertical
accelerations under certain conditions.

Published in ETSO.DevP.64 from 01.08.2011 to 22.08.2011.

No comment received.

ETSO-2C126#1 — 406 MHz Emergency Locator Transmitter (ELT), ED-62 3.2.1.1
Use of 406.028 MHz instead of 406.025 MHz as operating frequency.

Published in ETSO.DevP.05 from 08.05.2007 to 30.05.2007.
No comments received.

ETSO-2C126#2 — 406 MHz Emergency Locator Transmitter (ELT), ED-62 3.1
ELT without 243.0 MHz transmitter capability:

Published in ETSO.DevP.05 from 08.05.2007 to 30.05.2007.

No comments received.

ETSO-2C126#3 — 406 MHz Emergency Locator Transmitter (ELT), 3.1.1

Deviate from ETSO-2C126 83.1.1 and use EUROCAE ED-62A or RTCA DO-204A
instead of EUROCAE ED-62 as MOPS (Minimum Operational Performance Standard)

Published in ETSO.DevP.42 from 23.10.2009 to 13.11.2009.

No comments received.

ETSO-C127a#32 — Rotorcraft, Transport aeroplane, and normal and utility aeroplane
seating systems, SAE AS No AS 8049A

Use of SAE AS8049 Revision B instead of SAE AS8049 Revision A. The amended
paragraphs of AS8049 Revision A listed in Appendix 1 of TSO-C127a are included in
AS8049 Revision B. Moreover, current SAE standard AS8049 Rev. B is used as the basic
technical standard for certification of seats and their installation on CS part 25 aircraft.

Published in ETSO.DevP.32 from 16.01.2009 to 06.02.2009.
No comments received.

ETSO-C127a#59 — Rotorcraft, Transport aeroplane, and normal and utility aeroplane
seating systems

Deviating from ETSO-C127a, Appendix 1, paragraph 2.2.3 by meeting, instead of the
acceptance criteria set forth Appendix F, Part Il of CS25, the alternative acceptance
criteria contained in FAA memorandum ANM-115-07-002 “Policy Statement on
certification for flammability of lightweight seat Cushions” (dated 16™ April 2009).

Published in ETSO.DevP.59 from 28.1.2011 to 18.02.2011.
CRD document: CRD DevP59.

ETSO-C129a#1 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from ED-72A 3.2.2.1f(3) and 3.2.2.4j(4) to eliminate the annunciation for pending
CDI scale change 3.0 NM from the FAF.
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Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C129a#2 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from ED-72A 3.2.2.1f(4), 3.2.2.3e(4), and 3.2.2.4j(2) to eliminate the requirement
to “alert the pilot of the need to manually insert the barometric pressure in case the unit
calibrates pressure altitude whenever RAIM is available en route.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C129a#3 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from ED-72A 3.2.2.4j(8) to modify the requirement to allow the approach mode to
be deselected by performing a direct-to action on the unit. Instead, a two step operation
that is consistent with the operational philosophies applied to the box in other areas is
proposed. Consistent operation throughout the operation minimizes pilot error.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C129a#4 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from ED-72A 3.2.2.3d(2) to eliminate the requirement to provide a “means to
manually identify a satellite that is expected to be unavailable at the destination” for the
RAIM prediction process.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C129a#5 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from ETSO-C129a to change the requirement in ED-72A paragraph 4.16.2 to
match the WAAS TSO-C145a and DO-229 requirements for Power input testing. ETSO
C145 and DO-229a allow a system reset followed by satellite acquisition time of 5 minutes
for abnormal operating conditions power input tests.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C129a#6 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A Section 3.2.2.4.j.(4), -(5) and provide a smooth ILS look
alike cross track deviation instead the requested transition to 0.3 NM full scale deviation.

Published in ETSO.DevP.08 from 29.5.2007 to 19.6.2007.

CRD document: CRD DevP08

ETSO-C129a#7 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

a) Deviate from EUROCAE ED-72A Section 3.2.2.4.j(4) and enable the approach 3 NM
prior to the FAF or the FACF, if a CF leg is coded as start of the sequence.
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b) Provide the scale change alert 15 seconds instead of 3 NM prior to the FAF or FACF
Published in ETSO.DevP.08 from 29.5.2007 to 19.6.2007.

CRD document: CRD DevP08

ETSO-C129a#8 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A Section 3.2.2.4.f(3) and allow automatic leg sequencing
for procedure turns vs. the ETSO requirement of manual leg sequencing.

Published in ETSO.DevP.08 from 29.5.2007 to 19.6.2007.

CRD document: CRD DevP08

ETSO-C129a#9 - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A Section 3.2.2.4.j(2) and enable the approach alert at
50 NM from the destination airport vs. the requirement of alerting at 30 NM.

Use a two step operation to select the approach mode after the alert message has been
received if not displaying the typically selected NAV page.

Published in ETSO.DevP.08 from 29.5.2007 to 19.6.2007.

CRD document: CRD DevP08
ETSO-C129a#10 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A Section 3.1.2.1 table 3-2 and use the interference levels
as specified by RTCA DO-229C Appendix C.

Published in ETSO.DevP.08 from 29.5.2007 to 19.6.2007.

CRD document: CRD DevP08

ETSO-C129a#12 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A §3.1.1.1 “Sensitivity” within condition #1 while providing
an equivalent level of safety: no operational conditions that lead to a search the sky
acquisition failure and compliance with RTCA DO-208 (basis for TSO Cl29a.that is
considered “technically similar” to ETSO C129a). FAA TSO C129a/RTCA DO-208 and
EASA CS-ETSO C129a/EUROCAE ED-72A have been declared as providing an equal
level of safety.

Published in ETSO.DevP.39 from 22.6.2009 to 13.7.2009.

No comments received.

ETSO-C129a#13 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 3.2.2.3.e, (3.2.3.2.e), and 5.6.11 and use RTCA DO-
229C appendix G as barometric altitude input requirements.

Published in ETSO.DevP.50 from 26.7.2010 to 16.8.2010.
No comments received.
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ETSO-C129a#14 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.8.1 and use RTCA DO-229C section 2.5.9.3.2 as
modified by appendix R.5.6 for the GPS simulation satellite geometry scenario for tightly
integrated GPS/inertial systems.

Published in ETSO.DevP.50 from 26.7.2010 to 16.8.2010.

No comments received.

ETSO-C129a#15 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)
Deviate from EUROCAE ED-72A 5.6.8.3 and use RTCA DO-229C section 2.5.9.3.3 for

Class Beta equipment as modified by appendix R.5.6 for the GPS simulation to verify the
Missed Detection Probability scenario for tightly integrated GPS/inertial systems.

Published in ETSO.DevP.50 from 26.7.2010 to 16.8.2010.
No comments received.

ETSO-C129a#16 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.8.4 and use RTCA DO-229C section 2.5.9.4.2 as
modified by appendix R.5.3 for the GPS simulation to verify the false alarm rate scenario
for tightly integrated GPS/inertial systems.

Published in ETSO.DevP.50 from 26.7.2010 to 16.8.2010.

No comments received.

ETSO-C129a#17 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.9 and use RTCA DO-229C section 2.5.9.5 as
modified by appendix R.5.7 for the on-line bench tests scenario for tightly integrated
GPS/inertial systems.

Published in ETSO.DevP.50 from 26.7.2010 to 16.8.2010.
No comments received.

ETSO-C129a#18 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.8.2 and use RTCA DO-229C appendix R R.4.1 for
the pseudo range error model scenario (SA-on case) in conjunction with a different model
for the SA-off case for tightly integrated GPS/inertial systems.

Published in ETSO.DevP.50 from 26.7.2010 to 16.8.2010.

No comments received.

ETSO-C129a#19 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 3.2.3.1 and 5.6.6 and use RTCA DO-229C appendix R
section R.2.1.1, R.5.4, and R.5.5 to define 2D position accuracy criteria scenario for Class
B or C tightly integrated GPS/inertial systems.

Published in ETSO.DevP.50 from 26.7.2010 to 16.8.2010.

No comments received.
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ETSO-C135#1 — Deviation Request for CS-ETSO ETSO-C135 applicable to Transport
Aeroplane Wheels and Brake Assemblies

Deviate from ETSO-C135 § 3.2.2.2 for interference occurring between brake and tyre
before the combined limit loads were reached. The deviation is granted with limitations
stated on the ETSO Authorisation. Moreover, this deviation would then be usable by other
applicants, if they could substantiate their specific case with relevant data and when
supported by the applicable aircraft manufacturer.

Published in ETSO.DevP.07 from 23.04.2007 to 11.05.2007.
CRD document: CRD DevPO07.

ETSO-C135#2 — Deviation Request for CS-ETSO ETSO-C135 applicable to Transport
Aeroplane Wheels and Brake Assemblies

Deviate from ETSO-C135 § 3.3.3.3 for starting the accelerate--stop test with a starting
heat sink temperature of 340°F. This initial stator temperature corresponds to 9.7% RTO
K.E. only instead of 10 percent KERT when no analysis is used to substantiate the
starting value. Even though the initial stator temperature was lower than required, the total
kinetic energy that was absorbed during the test was higher than required and
performance margins were demonstrated both during the new brake and the worn brake
accelerate - stop test. This deviation is an initial condition deviation which does not impact
the design compliance with ETSO-C135 requirements.

Published in ETSO.DevP.22 from 27.8.2008 to 18.9.2008.
No comments were received.

ETSO-C139#1 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.8.4 and apply the Cord Connector Flexibility test only for
the fixed panel mounted connectors and their counterpart and not for those acting as
interconnections within the cable or at the headset.

In analogy to ETSO-C57a#3, published in ETSO.DevP.03 from 10.3.2007 to 2.4.2007.
CRD document: CRD DevP03.

ETSO-C139#2 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.3.1 and provide a higher Sound Pressure Level (SPL) of
90 -5/+18 dB instead of 90 +/- 5 dB SPL (re: 20 puPa) out of 1 mW (RMS) input signal.

In analogy to ETSO-C57a#7 published in ETSO.DevP.52 from 16.8.2010 to 6.9.2010.
CRD document: CRD DevP52.

ETSO-C144#1 — Airborne Global Positioning System Antenna

Deviate from RTCA/DO-228 §2.2.2.1 “Preamplifier Gain and Noise Figure” and use a
different preamplifier gain. This deviation was accepted for a dedicated antenna in
conjunction with a limitation to use the antenna only in combination with compatible GPS
receivers.

Published in ETSO.DevP.09 from 22.06.2007 to 18.07.2007.

No comments were received.

ETSO-C145#1 — Airborne Navigation Sensors using the GPS augmented by WAAS

Deviate from ETSO-C145 to use RTCA DO-229C (as required in FAA TSO-C145a)
instead of RTCA DO-229A.

Published in ETSO.DevP.10 from 22.6.2007 to 20.7.2007.
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CRD document: CRD DevP10

ETSO-C145#2 Airborne Navigation Sensors using the GPS augmented by WAAS

Deviate from RTCA DO-229C, Paragraph “2.5.9: Integrity Monitoring Test Procedures” by
using an alternate method.

Published in ETSO.DevP.10 from 22.6.2007 to 20.7.2007.
CRD document: CRD DevP10

ETSO-C145#3 — Airborne Navigation Sensors using the GPS augmented by WAAS

Deviate from RTCA DO-229C, Paragraph 2.5.4, Initial Acquisition Time, and use the test
procedures defined in the draft of DO-229D RTCA Paper 093-06/SC-159-939.

Published in ETSO.DevP.10 from 22.6.2007 to 20.7.2007.
CRD document: CRD DevP10

ETSO-C145#4 — Airborne Navigation Sensors using the GPS augmented by WAAS

Deviate from RTCA DO-229C, Paragraph 2.5.6, Satellite Reacquisition Test, and use the
test procedures defined in draft of DO-229D RTCA Paper 093-06/SC-159-939.

Published in ETSO.DevP.10 from 22.6.2007 to 20.7.2007.
CRD document: CRD DevP10

ETSO-C145#5 — Airborne Navigation Sensors using the GPS augmented by WAAS

Deviate from RTCA DO-229C, Paragraph 2.1.4.2.2.4: Wide Area Augmentation System
(WAAS) Precision Approach (PA) RAIM Availability for Vertical Alert Limit (VAL) of 15m
and use 25 m instead.

Published in ETSO.DevP.10 from 22.6.2007 to 20.7.2007.
CRD document: CRD DevP10

ETSO-C145#6 — Airborne Navigation Sensors using the GPS augmented by WAAS

Deviate from RTCA DO-229C, paragraph 2.5.9: RAIM Test Procedures with Selective
Availability (SA) Off and use the test procedures of draft version of DO-229D (RTCA
Paper 093-061SC-159-939) instead.

Published in ETSO.DevP.10 from 22.6.2007 to 20.7.2007.
CRD document: CRD DevP10

ETSO-C145#7 — Airborne Navigation Sensors using the GPS augmented by WAAS

Deviate from RTCA DO-229C paragraph 2.5.8, Accuracy Test, and use the test
procedures defined in draft of DO-229D, RTCA Paper 093-06/SC-159-939 instead.

Published in ETSO.DevP.10 from 22.6.2007 to 20.7.2007.
CRD document: CRD DevP10

ETSO-C145#8 Airborne Navigation Sensors using the GPS augmented by WAAS

Deviate from ETSO-C145 to use RTCA DO-229D (as required in FAA TSO-C145b)
instead of RTCA DO-229A.

Published in ETSO.DevP.31 from 12.12.2008 to 06.01.2009.
No Comments received.

ETSO.Dev Rev 23 34/47


file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/ETSO.DevP.10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP10.pdf
file:///C:/Documents%20and%20Settings/goernma/PARTS%20&amp;%20APPLIANCES/Projects/Deviation%20Publications/ETSO.DevP.10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP10.pdf
file:///C:/Documents%20and%20Settings/goernma/PARTS%20&amp;%20APPLIANCES/Projects/Deviation%20Publications/ETSO.DevP.10.pdf
file:///C:/Documents%20and%20Settings/goernma/Local%20Settings/Temporary%20Internet%20Files/OLK10E/CRD%20DevP10.pdf
file:///C:/Documents%20and%20Settings/goernma/PARTS%20&amp;%20APPLIANCES/Projects/Deviation%20Publications/ETSO.DevP.31.pdf

ETSO-C146#1 - Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from ETSO-C146 3.1.1 to use RTCA DO-229C instead of RTCA DO-229B.
Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C146#2 - Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.1.4.3 in RTCA/DO-229C which
states, "They [all displays] shall be fully readable up to a vertical viewing angle of 20
degrees from normal to the face of the display screen.” This deviation uses a 10 degree
vertical viewing angle below the lower display edge. DO-229C makes no distinction
between upper and lower display edges for the requirement of a 20 degree vertical
viewing angle.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C146#3 - Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.4.9.c in RTCA/DO-229C which
states, "BRG to or from a VOR: The bearing is based on the true-to-magnetic conversion
at the waypoint location, using the same magnetic conversion as used to define the path.”
This conversion is based upon the present aircraft location instead, which is how other
waypoint’s magnetic variation is computed.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C146#4 - Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from ETSO-C146 to eliminate the requirement 2.2.4.2.3 in RTCA/DO-229C which
states, "If the aircraft is past the FPAP - (length offset), and the pilot has not already
activated the missed approach, the receiver shall automatically transition to missed
approach guidance.” This requirement is being eliminated in DO-229D.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C146#5 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from ETSO-C146 to modify the requirements 2.2.4.6.4 and 2.2.5.6.4 in
RTCA/DO-229C, pertaining to the low altitude alerting function. The TAWS capabilities of
the aircraft shall be used if available.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.
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ETSO-C146#6 - Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.1.6 in RTCA/DO-229C states:
"If a function is implemented as a discrete action, the equipment shall use the labels or
messages in the Table". The table (TABLE 2-5 LABELS AND MESSAGES), states that
the function “Indication that there is a message” shall be labeled as “MSG” or “M”. Instead
the terms “ADVISORY” and “ALERTS” in addition to “MSG” may be used depending upon
the aircraft message convention.

Published in ETSO.DevP.02 from 26.2.2007 to 16.3.2007.
CRD document: CRD DevP02.

ETSO-C146#7 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from RTCA DO-229C § 2.2.1.2.3 and stop operation if a data base error has been
determined. The consequences of data base failures are not transparent and for safety
reasons the system operation is stopped.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.

ETSO-C146#8 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

RTCA DO-229C § 2.2.1.4.4 requires displaying the bearing in true or magnetic bearing as
selected. Only magnetic bearing is provided.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.

ETSO-C146#9 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

RTCA DO-229C § 2.2.1.4.5.3 requires the track angle error to be displayed with 1°
resolution. No numerical display will be provided. Instead, the aircraft track is displayed on
the primary flight display with a track marker (green diamond) and by the position of the
flight path marker. Desired track is shown on the primary flight display with a waypoint
bearing marker (magenta waypoint star) and a perspective, highway-in-the-sky path
depiction.

Aircraft track is displayed on the navigation display with a track marker (green diamond)
and lubber line (segmented green line). Desired track is shown on the navigation display
with a waypoint bearing marker (magenta waypoint star) and a depiction of the flight plan
route with active leg shown in magenta and other legs shown in white.

The displays provide a superior method for the pilot to understand the relationship
between aircraft track and desired track and offer an equivalent level of safety to a
numerical display of track angle error.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.

No Comments received.
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ETSO-C146#10 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

DO-229C § 2.2.2.4.3 requires in oceanic/remote, en route, or terminal mode to provide
either a display or electrical output of cross-track deviation with a range of at least + 20
nm (left and right). DO-229C § 2.2.3.4.3 requires in non-precision approach mode to
provide either a display or electrical output of cross-track deviation with a range of at least
* 9.99 nm (left and right).

No numeric cross-track deviation display shall be provided. Instead, the aircraft
relationship to the desired track is graphically shown on the navigation display.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.

ETSO-C146#11 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

DO-229C § 2.2.3.4.3 requires in non-precision approach mode either a display or
electrical output of cross-track deviation with a range of at least = 9.99 nm (left and right).
Instead a "skyway” and other perspective symbols in lieu of a vertical deviation indicator
are used.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.

ETSO-C146#12 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

DO-229C § 2.2.3.3.4(c), 2.2.4.4.4 non-numeric vertical deviation display: Instead of a
vertical deviation indicator a "skyway” and other perspective symbols are used.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.

No Comments received.

ETSO-C146#13 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

DO-229C § 2.2.3.4.4, 2.2.3.4.5 Instead displaying the distance to the Missed Approach
Waypoint (MAWP) and the bearing to the MAWP, the aircraft relationship to the MAWP is
graphically shown on the navigation display. For the use of a moving map, no deviation
request is necessary.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.

No Comments received.

ETSO-C146#14 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from RTCA/DO-229C 2.2.1.4.1 Table 2-5 requiring access to primary navigation
display with a label “NAV” and do not provide such button.

Published in ETSO.DevP.18 from 5.11.2007 to 26.11.2007.

No Comments received.
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ETSO-C146#15 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Delete the requirement 2.2.3.2.2 in RTCA/DO-229C which states, "The equipment shall
allow the pilot to initiate the missed approach with manual action. It shall be possible to
take this action before crossing the MAWP (Missed Approach Waypoint), in which case
the equipment shall automatically initiate the missed approach procedure at the MAWP”

Published in ETSO.DevP.18 from 5.11.2007 to 26.11.2007.
One comment received. See CRD Dev.P18.

ETSO-C146#16 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from RTCA DO-229C to modify the requirements 2.1.1.9 to allow the unit up to 20
seconds (instead of 10 seconds) to reacquire a dropped satellite under the conditions
described in the paragraph.

Published in ETSO.DevP.18 from 5.11.2007 to 26.11.2007.

No Comments received.

ETSO-C146#17 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from DO-229C paragraphs 2.1.1.10, 2.1.1.7,2.1.1.8.1,2.1.1.8.2,2.1.1.9, 2.1.2.1,
2.1.3.1,2.1.4.1.4,2.1.4.1.5 and 2.1.5.1 to allow:

1. The ability to use antennas that may not meet the minimum gain performance
requirements of DO-228.

2. The ability to mitigate the effects of the different gain characteristics of those
antennas by increasing the effective mask angle through operational limitations.

3. The ability to further increase the effective mask angle, through operational
limitations, to a level commensurate with test conditions used in the original TSO
gualification tests.

4. The ability to use -128 dBmic as the minimum GPS satellite signal-in-space for the
purpose of assessing the operational limitation.

5. The ability to use -128 dBmic as the minimum SBAS satellite signal-in-space for
the purpose of assessing the operational limitation.

Depending on the system configuration selected, an operational limitation may be
necessary to reach an Equivalent Level of Safety during the installation.

Published in ETSO.DevP.19 from 28.4.2008 to 20.5.2008.

One comment received. See CRD Dev.P19

Remark: This deviation should not be used for new designs.

ETSO-C146#18 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from ETSO-C146 3.1.1 and use RTCA DO-229D instead of DO-229B as
Minimum Performance Standard.

Published in ETSO.DevP.25 from 16.9.2008 to 10.10.2008.
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No Comments received.

ETSO-C146#21 — Stand-Alone Airborne Navigation Equipment using the Global
Positioning System (GPS) Augmented by the Wide Area Augmentation System
(WAAS)

Deviate from RTCA DO-229D 2.2.1.1.4.3 and allow the use of other viewing angles e.g.
10 degree maximum vertical viewing angle above the upper display edge, identified as
limitation in the installation manual.

Published in ETSO.DevP.33 from 26.02.2009 to 19.03.2009.
No Comments received.
ETSO-C147#1-Traffic Advisory System (TAS) Airborne Equipment

Deviate from RTCA DO-197A section 2.2.9.1 to realize the bearing estimation function
using a direction finding antenna augmented by tracked correlated ADS-B data (hybrid
surveillance).

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.
ETSO-C147#2-Traffic Advisory System (TAS) Airborne Equipment

Deviate from RTCA DO-197A section 2.2.11 to use the suppression pulse on the aircraft
suppression bus specified by RTCA DO-185A section 2.2.3.12 (70 +/-1 us from top
antenna and 90 +/-1 ps from bottom antenna) instead of 100 +/-5 pus.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.
ETSO-C147#3 -Traffic Advisory System (TAS) Airborne Equipment

Deviate from ETSO-C147 Appendix 1 section 1.6 and use selective Mode S interrogations
to limit the interference.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.20009.
No comment received.
ETSO-C147#4-Traffic Advisory System (TAS) Airborne Equipment

Deviate from RTCA DO-197A section 2.2.3.2.1 to use the Interrogations Spectrum
requirement of RTCA DO-185A section 2.2.3.3 for Mode S interrogations.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.
ETSO-C147#5-Traffic Advisory System (TAS) Airborne Equipment

Deviate from RTCA DO-197A section 2.2.3.5 to use the “Mode C Only All-Call” format
specified by RTCA DO-185A section 2.2.3.8.1 instead of the “Mode C” format for
interrogations.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.
ETSO-C147#6 — Traffic Advisory System (TAS) Airborne Equipment

Deviate from ETSO-C147 Appendix 1 paragraph 3.1.1 and show only the warning with the
higher priority in case of multiple warnings are applicable simultaneously.

Published in ETSO.DevP.62a from 02.05.2011 to 23.05.2011.
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No comment received.
ETSO-C151a#l — Terrain Awareness and Warning System (TAWS)

ETSO-C151a App. 1 § 3.3.e states, “If a two tone sweep is used to comply with RTCA
Document No. DO-161A, paragraph 2.3, the complete cycle of two tone sweeps plus
annunciations may be extended from “1.4” to “2” seconds.

No “Whoop-Whoop” tone is provided.

The provision of a “Whoop-Whoop” tone is not required by Appendix 1 of ETSO-C151a,
per the “if...used to comply” statement. In addition, the voice alerts specified in DO-161A
conflict with those specified in ETSO-C151a. Applicant proposes the aural and visual
alerts in the following table to comply with the requirements of the ETSO. These alerts
are based upon the alerts in the ETSO and offer an equivalent level of safety to the alerts
specified in DO-161A.

Alert Type Caution Warning
Visual Aural Visual Aural
FLTA “TERRAIN” “Caution, Terrain; “PULL UP” “Terrain, Terrain; Pull
Caution, Terrain” Up, Pull Up”
PDA “TOO LOW” “Too Low Terrain”
GPWS Mode 1 “SINK RATE” “Sink Rate” “PULL UP” “Pull Up, Pull Up”
GPWS Mode 2 “TERRAIN” “Caution, Terrain; “PULL UP” “Terrain, Terrain; Pull
Caution, Terrain” Up, Pull Up”
GPWS Mode 3 “TOO LOW” “Too Low Terrain”
GPWS Mode 4 “TOO LOW” “Too Low Terrain,”
“Too Low Gear,” or
“Too Low Flaps”
depending upon
aircraft speed and
configuration
GPWS Mode 5 “GLIDE SLOPE” “Glide Slope” “GLIDE SLOPE” “Glide Slope”
500 Foot Wake- “Five Hundred”
Up

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.
ETSO-C151a#2 — Terrain Awareness and Warning System (TAWS)

ETSO-C151a App. 1 8§ 4.7, § 4.9 Instead of providing multiple, selectable messages for
certain alert conditions, a fixed set of alert messages is provided.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.
ETSO-C151a#3 — Terrain Awareness and Warning System (TAWS)

ETSO-C151a App. 1 8§ 10.2 and 8§ 10.3 In the conditions for defining the Terminal or
Approach Phase the decreasing range to nearest runway threshold is not used.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.
ETSO-C151a#4 — Terrain Awareness and Warning System (TAWS)

DO-161A § 2.1.2: Instead using purely the flaps to determine landing configuration the
following criteria are used depending on aircraft type.

Logic for Mode 2 envelope selections:

Aircraft Mode 2A Mode 2B
Type
Airplane RG | Flaps NOT in landing Flaps in landing configuration.
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+F configuration.

Airplane RG | Landing Gear UP Landing Gear DOWN

Airplane FG Flaps NOT in landing Flaps in landing configuration

+F configuration

Airplane FG | AGL Altitude > 500’ OR IAS > AGL Altitude < 500" AND IAS <
Note 1 Note 1

Rotorcraft Landing Gear UP Landing Gear DOWN

RG

Rotorcraft FG | AGL Altitude > 200’ OR IAS > AGL Altitude < 200" AND IAS <
80KIAS 80KIAS

Notes:
RG + F = Retractable Gear with Defined Landing Flaps Position
RG = Retractable Gear
FG + F = Fixed Gear with Defined Landing Flaps Position
FG = Fixed Gear

1. Normal Landing Pattern Speed + 15KIAS
Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.
ETSO-C151a#5 — Terrain Awareness and Warning System (TAWS)

DO-161A § 2.1.3: Instead basing the arming logic of Mode 3 upon flap configuration the
logic is based upon mode-of-flight states.

GPWS Mode 3 is armed by either being in ground mode (defined as indicated airspeed
less than Vs (airplanes) / 40KIAS (rotorcraft) AND AGL altitude less than 75 feet) or by
being on the first leg of a missed approach procedure (as determined by the FMS
function) with distance to the active runway threshold increasing. As proposed, GPWS
Mode 3 is disarmed upon climbing through 700 feet AGL, travelling more than 6NM from
the last point at which the ground mode existed (this will be near the lift-off point), or
transitioning to the second leg of a missed approach procedure.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.

No Comments received.

ETSO-C151a#6 — Terrain Awareness and Warning System (TAWS)
DO-161A § 2.1.4: For Mode 4 alerts the specific conditions are used:

Aircraft Mode 4A Mode 4B
Type
Airplane RG | Landing Gear | Landing Gear UP OR Flaps not in landing
+F UP configuration.
Airplane RG | Landing Gear | Landing Gear UP
UP
Airplane  FG | Not Flaps not in landing configuration
+F Applicable
Airplane FG Not Not Applicable
Applicable
Rotorcraft Landing Gear | Not Applicable
RG UP
Rotorcraft FG | Not Not Applicable
Applicable
Notes: RG + F = Retractable Gear with Defined Landing Flaps Position
RG = Retractable Gear

FG + F = Fixed Gear with Defined Landing Flaps Position
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FG = Fixed Gear
Due to the aircraft type some modes are not applicable.
Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
CRD document CRD.DevP11.
ETSO-C151a#7 — Terrain Awareness and Warning System (TAWS)

DO-161A § 2.3.2 states, “The visual warning for Modes 1 through 4 shall be red and
include, in distinctive letters, the letter GPWS (or other acceptable
legend).”

No red “GPWS” visual warning for Modes 1 through 4 will be provided.

The visual alert specified in DO-161A conflicts with those specified in ETSO-C151a.
Applicant proposes the aural and visual alerts in the following table to comply with the
requirements of the TSO. These alerts are based upon the alerts in the TSO.

Alert Type Caution Warning
Visual Aural Visual Aural
FLTA “TERRAIN” “Caution, “PULL UP” “Terrain, Terrain;
Terrain; Caution, Pull Up, Pull Up”
Terrain”
PDA “TOO LOW” “Too Low
Terrain”
GPWS “SINK RATFE” “Sink Rate” “‘PULL UP” “Pull Up, Pull
Mode 1 Up”
GPWS “TERRAIN” “Caution, ‘PULL UP” “Terrain, Terrain;
Mode 2 Terrain; Caution, Pull Up, Pull Up”
Terrain”
GPWS “TOO LOW” “Too Low
Mode 3 Terrain”
GPWS “TOO LOW” “Too Low
Mode 4 Terrain,” “Too
Low Gear,” or
“Too Low Flaps”
depending upon
aircraft speed
and
configuration
GPWS “GLIDE SLOPE” | “Glide Slope” “GLIDE SLOPE” | “Glide Slope”
Mode 5
500 Foot “Five Hundred”
Wake-Up

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.
ETSO-C151a#8 — Terrain Awareness and Warning System (TAWS)

DO-161A § 2.6.4: Mode 5 shall be armed and disarmed based upon landing gear and flap
position and various other detectable flight conditions. Mode 5 is armed when a valid
glideslope signal is being received AND the aircraft’'s 5 second filtered descending
glidepath is greater than 1° AND the aircraft is below 1000 ft AGL.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.
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ETSO-C151a#9 — Terrain Awareness and Warning System (TAWS)

DO-161A Appendix A envelope drawings for Modes 1, 2A, 3, 4 and 5: Use of terrain
database derived AGL altitude when radar altitude is not available with a descent inhibit
height of 100 feet instead of “Descent Inhibit Height” of 50 feet + 10 feet.

Published in ETSO.DevP.11 from 29.6.2007 to 20.7.2007.
No Comments received.
ETSO-C151b#1 - Terrain Awareness and Warning System (TAWS)

Deviate from ETSO-C151b Section 4.2.a to remove the marking requirement “... in Part
21 Section A Subpart Q 8 21A.807(a)(3), the date of manufacture must be used in lieu of
the serial number.”

Published in ETSO.DevP.26 from 30.10.2008 to 21.11.2008.
No comment received.
ETSO-C155#1 — Recorder Independent Power Supply

Deviate from ETSO-C155 Appendix 1, Section 2 and provide less than the minimum
12 watts of output power for the supply duration.

Published in ETSO.DevP.60 from 23.2.2011 to 18.3.2011.
One comment received. See CRD DevP60.
ETSO-C155#2— Recorder Independent Power Supply

Deviate from ETSO-C155 Appendix 2 and use different categories for environmental
testing than those specified in the appendix.

Published in ETSO.DevP.60 from 23.2.2011 to 18.3.2011.
One comment received. See CRD DevP60.

ETSO-Cl66a#l- Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate from ETSO-C166a, 4.2 and allow not marking the unit with the class information,
which is instead provided in the installation and operation manual.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
One comment received. See CRD DevP35.

ETSO-C166a#2 - Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate from RTCA DO-260A section 2.2.4.3.4.7.3.b and use alternate correction
techniques as specified in DO-260A section 2.2.4.4.3.1.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
No comment received.

ETSO-C166a#3 - Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate from RTCA DO-260A section 2.2.4.5.b and use alternate correction techniques as
specified in DO-260A section 2.2.4.4.3.1.

Published in ETSO.DevP.35 from 20.11.2009 to 11.12.2009.
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No comment received.

ETSO-Cl66a#4 Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

RTCA DO-260A, 2.2.3.2.3.7.3.1, 2.2.3.2.3.8.3.1, 2.2.3.2.4.7.3.1, 2.2.3.2.4.8.3.1 - When
the latitude of the GPS position exceeds 87 degrees latitude North or South at any
longitude (Polar Region), the ADS-B Transmitter shall encode the position as received
from the GPS without extrapolating for latency or the required 200 ms updates. Instead
the NACp is increased to 6 indicating a higher position uncertainty. A potential resulting
ground speed limitation will be recorded in the DDP and on the ETSO certificate.

Published in ETSO.DevP.43 from 20.11.2009 to 11.12.2009.
CRD document CRD.DevP43.

ETSO-Cl166a#5 Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

RTCA DO-260A 2.2.3.2.7.3.2.1: Implement the "TEST' Message with SUBTYPE=7,
without a geographic filter for Mode A code transmission. See FAA letter published as
amendment to TSO-C166a.

Published in ETSO.DevP.43 from 20.11.2009 to 11.12.2009.
No comment received.

ETSO-C166a#6 Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate from ETSOC166a 3.1.1 and use EUROCAE ED-102A/RTCA DO-260B instead of
DO-206A change 2 as the Minimum Performance Standard.

Published in ETSO.DevP.47r1 from 16.04.2010 to 07.05.2010.
No comment received.

ETSO-Cl166a#7 - Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate ETSO-C166a 3.1.1 to use of RTCA DO-260B with Corrigendum 1 / EUROCAE
ED-102A with Corrigendum 1 in lieu of RTCA DO-260A.

Published in ETSO.DevP.81 from 29.08.2012 to 19.09.2012.
No comments received.

ETSO-C166a#8 - Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate from ETSO-C166a 3.1.2 to use EUROCAE ED-14D / RTCA DO-160D change 3
for environmental test procedures.

Published in ETSO.DevP.81 from 29.08.2012 to 19.09.2012.
No comments received.

ETSO-C166a#9/ETSO-C166b#2 - Extended Squitter Automatic Dependent
Surveillance — Broadcast (ADS-B) and Traffic Information Services (TIS-B)
Equipment Operating on the Radio Frequency of 1090 Megahertz (MHz)
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When the latitude of the GPS position exceeds 87 degrees latitude North or South at any
longitude (Polar Region), the ADS-B Transmitter shall encode the position as received
from the GPS without extrapolating for latency or the required 200 ms updates.

Published in ETSO.DevP.81 from 29.08.2012 to 19.09.2012.
No comments received.

ETSO-C166b#1 - Extended Squitter Automatic Dependent Surveillance - Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 Megahertz (MHz)

Deviate ETSO-C166b 3.1.1 to use of RTCA DO-260B with Corrigendum 1 / EUROCAE
ED-102A with Corrigendum 1 in lieu of only RTCA DO-260B.

Published in ETSO.DevP.81 from 29.08.2012 to 19.09.2012.
No comments received.

ETSO-C166b#3- Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate from ETSO-C166b, 4.2 and allow not marking the unit with the class information,
which is instead provided in the installation and operation manual.

In analogy to ETSO-C166a#1.

ETSO-C166b#4 - Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate from RTCA DO-260B section 2.2.4.3.4.7.3.b and use alternate correction
techniques as specified in DO-260B section 2.2.4.4.3.1.

In analogy to ETSO-C166a#2.

ETSO-C166b#5 - Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the Radio
Frequency of 1090 MHz

Deviate from RTCA DO-260B section 2.2.4.5.b and use alternate correction techniques as
specified in DO-260B section 2.2.4.4.3.1.

In analogy to ETSO-C166a#3.

ETSO-2C169a#1 VHF Radio Communications Transceiver Equipment Operating
Within The Radio Frequency Range 117.975 To 137.000 Megahertz

Deviate from EUROCAE ED-23C paragraph 3.1.3.2 to have up to 11.2 db reduction in
audio output instead of 10 db.

Published in ETSO.DevP.91 from 16.05.2013 to 06.06.2013.
No comments received.

ETSO-2C514#1 Airborne Systems for Non Required Telecommunication Services
(In Non Aeronautical Frequency Bands) (ASNRT)

Deviate from ETSO-2C514, 3.1.2 and use EUROCAE ED-14D change 3/RTCA DO-160D
change 3 instead of ED-14E/DO-160E as environmental test procedure.

Published in ETSO.DevP.40 from 30.07.2009 to 21.08.2009.
CRD document CRD.DevP40.
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Comments Summary

Comments received to ETSO.DevP.02, ETSO.DevP.03 have been of general nature and
handed over to rulemaking for further consideration.

Revision History

Rev. O0: issued 4.4.2007 covers the deviation publication ETSO.DevP.02 and
ETSO.DevP.03

Rev.1 issued 11.5.2007 covers the deviation publication ETSO.DevP.04
Rev. 2 issued 22.5.2007 covers the deviation publication ETSO.DevP.07

Rev. 3 issued 30.5.2007 corrected date for publication of ETSO.DevP.02 and inserted
links to PDF files for ETSO.CRD in order to further generate PDF self-contained
file for Web publication.

Rev. 4 issued 22.6.2007 covers the deviation publication ETSO.DevP.05 ( 2C126 only)
ETSO.DevP.06 and ETSO.Dev.P.08.

Rev. 5 issued 06.09.2007 covers the deviation publications ETSO.DevP.09,
ETSO.DevP.10, ETSO.DevP.11.

Rev. 6 issued 29/10/2007 covers ETSO.DevP.05 second part, ETSO.DevP.13
Rev. 7 issued 18/12/2007 covers ETSO.DevP.12 and ETSO.DevP.17

Rev. 8 issued 29/04/2008 covers ETSO.DevP.18 including CRD DevP18.

Rev. 9 issued 24/09/2008 covers ETSO.DevP.19 (partly) including CRD DevP19,

ETSO.DevP.21 and ETSO.DevP.22.

Rev. 10 issued 01/12/2008 covers ETSO.Dev.P.23, ETSO.Dev.P.24 and the integration
of the missing text for ETSO.DevP.22 (ETSO-C135a#2).

Rev. 11 issued 23/03/2009 covers ETSO.DevP.10 second part, ETSO.DevP.27,
ETSO.DevP.28, ETSO.DevP.29, ETSO.DevP.30 and ETSO.DevP.32.

Rev. 12 issued 16/07/2009 covers ETSO.DevP.36, ETSO.DevP.38.

Rev. 13 issued 17/12/2009 covers ETSO.DevP.26, ETSO.DevP.39, ETSO.DevP.40,
ETSO.DevP.43

Rev. 14 issued 20/04/2010 covers ETSO.DevP.35 section 2,3 including CRD DevP35,
ETSO.DevP.37 including CRD DevP37, ETSO.DevP.41, ETSO.DevP.42,
ETSO.DevP.44 and ETSO.DevP.45

Rev. 15 issued 03/02/2011 covers partially ETSO.DevP.25, ETSO.DevP.31,
ETSO.DevP.47, ETSO.DevP.48 including CRD.DevP48, ETSO.DevP.49,
ETSO.DevP.50, ETSO.DevP.52 including CRD.DevP52, ETSO.DevP.53
including CRD.DevP53, ETSO.DevP.54 including CRD.DevP54, ETSO.DevP.55,
ETSO.DevP.56

Rev. 16 issued 30.3.2011 covers ETSO.DevP.19 (partly), ETSO.DevP.46,
ETSO.DevP.57

Rev. 17 issued 1.9.2011 covers ETSO.DevP.33 (partly), ETSO.DevP.59 including
CRD.DevP59, ETSO.DevP.62, ETSO.DevP.64, Introduction modified

Rev. 18 issued 21.10.2011 covers ETSO.DevP.67 and includes the amendment of EASA
Management Board decision n° 7-2004

Rev. 19 issued 21.11.2011 covers ETSO.DevP.35 section 4, ETSO.DevP.51,
ETSO.DevP.61 and ETSO.DevP.63

Rev. 20 issued 20.06.2012 covers ETSO-C47a#1, #2; ETSO-C112c#1; ETSO-C113#4
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Rev. 21 issued 21.09.2012 covers ETSO.DevP.58, ETSO.DevP.60

Rev. 22 issued 19.11.2012 covers ETSO-C166b#1, ETSO-C166b#2, ETSO-C166b#3,
ETSO.DevP.65, ETSO.Dev.P.69, ETSO.DevP.71, ETSO.DevP.81

Rev. 23 issued 01.07.2013 covers ETSO-C3d#1la, ETSO-C6d#2a, ETSO-C10b#2a,
ETSO-C139#1, ETSO-C139#2, ETSO.DevP.84, ETSO.DevP.86,
ETSO.DevP.88a, ETSO.DevP.89, ETSO.DevP.91
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	ETSO-C146#18 – Stand-Alone Airborne Navigation Equipment using the Global Positioning System (GPS) Augmented by the Wide Area Augmentation System (WAAS)




European Aviation Safety Agency

Deviation request #65 for an ETSO approval for CS-ETSO applicable to
Air Traffic Control Radar Beacon System/Mode Select (ATCRBS/Mode S) Airborne
Equipment - Mode S transponder (ETSO- C112c)
Consultation Paper

Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C112c#7 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/Mode S) Airborne Equipment

Deviate from EUROCAE ED-73C section 3.28.3.4 and use the newer
specification in EUROCAE ED-102A/RTCA DO-260B section 2.2.3.3.2.12 instead
for the ADS-B message termination.

Requirement:

ED-73C 3.28.3.4 ADS-B Message Termination

a. The transponder shall terminate broadcast transmissions of the Airborne Position, Surface
Position, Aircraft Identification and Type, Velocity, Trajectory Intent, Operational Co-
ordination, Aircraft Status, and/or Event — Driven messages if input data necessary to update
the particular ADS-B message type is not available for a period of 60 seconds.

NOTE 1: For the Airborne Position Message, specifically, Altitude Data alone shall be considered
necessary and sufficient to maintain broadcast of the message once the message has
been initiated.

NOTE 2: For the Surface Position Message, the receipt of new Position (i.e., Latitude and
Longitude, combined), Movement, or Ground Track data shall be considered necessary
and sufficient to maintain broadcast of the message once the message has been
initiated.

NOTE 3: For all other ADS-B Messages, the receipt of new data necessary to update any single
parameter of the message shall be considered necessary and sufficient to maintain
broadcast of the message once the message has been initiated.

b. Each ADS-B Message type shall be terminated individually and independently.

Industry:

Equivalent Level of Safety is provided by use of later revision requirement
document

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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EASA

When developing the latest ADS-B standard EUROCAE ED-102A/RTCA DO-260B the
ADS-B Message Termination section has been adopted to the current concept of ADS-B
out data use. Airborne ADS-B message broadcasting shall be terminated when the most
important parameters position (latitude/longitude) and altitude is not available for a period
of 60 seconds. Similar, the Surface Position Messages shall be terminated, if position
data is not available for a period of 60 seconds.

During the development of EUROCAE ED-102A/RTCA DO-260B the need to harmonise
the transponder standard had been identified and the corresponding working group is
updating ED-73/D0O-181. ED-73E passed consultation and will be adopted by EASA
once published during the than next CS-ETSO update. EASA accepts the deviation as
an interim measure to solve the inconsistency between both documents.

RTCA DO-181E is already published and reflects the requested deviation:
2.2.23.1.4.2.1 Timeout of Extended Squitter Messages

a. Timeout of Extended Squitter Messages shall be performed in accordance with
§2.2.3.3.2.11 of RTCA DO-260B/EUROCAE ED-102A.

2.2.23.1.4.2.2 Termination of Extended Squitter Messages

a. Termination of Extended Squitter Messages shall be performed in accordance
with 82.2.3.3.2.12 of RTCA DO-260B/EUROCAE ED-102A.
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European Aviation Safety Agency

Deviations request #69 for an ETSO approval for CS-ETSO applicable to
Airborne Area Navigation Equipment Using Multi-Sensor Inputs (ETSO-C115b)
Consultation Paper

1. Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004 as amended by EASA
Management Board Decision No 12-2007* products certification procedure dated 11.
September 2007, Article 3 (2.) of which states:

“Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C115b : Airborne Area Navigation Equipment Using Multi-Sensor
Inputs

Deviate from EUROCAE ED-58 Appendix G 2.2.7 and only provide position consistency
monitoring combined with sensor validity monitoring instead of the additionally requested
velocity consistency monitoring.

Requirement:
EUROCAE ED-58 (Minimum Operational Performance Specification for Area Navigation
Equipment Using Multi-Sensor Inputs).
Appendix G
Special Requirements for MNPS use in Europe
1.0 Recommendations of NARG for the Implementation of RNAV Routes Within Europe

1.1 Introduction

A Working Group was established by the European Air Navigation Planning Group
(EANPG) of ICAO to review the deployment of navigation aids and to consider the steps
necessary to implement RNAV procedures in the short term in Europe. This Group,
called the Navigation Aids Deployment Criteria and Area Navigation Working Group
(NARG), recommended that there should be two classifications of RNAV systems
according to their accuracy. The Group believed that the provision of routes designed for
lower accuracy systems could allow the introduction of RNAV routes whilst awaiting the
performance evaluations required before precision routes could be introduced. Three
types of RNAV route were considered to be appropriate to both precision and non-
precision systems (paragraph 1.3).

It was recommended that States in the EUR region give particular consideration to the
establishment of international RNAV routes to obtain the greatest benefit from their
implementation.

The work of NARG was concentrated upon en-route area navigation and so SIDS and
STARS were not considered by the Group.

1) http://easa.europa.eu/management-board/meetings/2007/04/MB%20Decision%2012-
2007%20amending%20the%20certification%20procedure.pdf
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This Appendix is a summary of the recommendations and for further information and
explanation reference should be made to current NARG documentation.

2.0 Possible Additional Requirements for Compliance with the European Minimum
Navigation Performance Specification (MNPS)

2.1 Introduction

The EUROCONTROL Organisation and other European States in collaboration with
IATA, IFALPA and ICAO, have commenced the development of a Minimum Navigation
Performance Specification (MNPS) for possible future application in the European
area. The foreseen requirement for an MNPS stems from the belief that, by the mid-to-
late 1990's, the demand for optimal air routes in certain areas will be such that it can only
be accommodated through the use of closely spaced parallel tracks. At present it is
envisaged that the separation will be of the order of 5-7n miles. It will thus be important
to ensure that full use is made, within Europe, of the navigational capability that is
expected to be demonstrated by the majority of the aircraft during and beyond the
1990's. This will provide benefits to both ATC and the aircraft operations, e.g. route
flexibility, closely spaced parallel tracks and reduced pilot and controller workloads.

Studies to date indicate that the basic requirements for track-keeping accuracy including
flight technical error (FTE) will be 1.0 n mile (95%) during all operations pertinent to the
MNPS, including track changes of up to 20°; this track change limit is subject to
modification during the development of the European MNPS. While the track-
keeping accuracy of the multisensor system is capable of meeting the 1.0 n mile (95%)
requirement on straight routes whilst using at least 2 DME's for position estimation, a
number of additional features which will increase the level of automation are expected to
be required before it could be exploited for MNPS purposes.

In the following paragraphs the additional system requirements and means of
compliance are specified to meet the European MNPS as presently envisaged. It is
anticipated that the MNPS will initially be applied in the upper airspace but will be
extended into lower airspace as experience and needs develop. It will be necessary to
add to, and amend, the following requirements in the light of future developments
in the definition of a European MNPS.

2.2 Additional System Requirements

2.2.7 Sensor Monitoring

At frequent intervals the system shall monitor the data obtained from sensors in use by
reference to the RNAV computed position. The system shall monitor all sensors for
consistency in position and velocity information. If a significant error is revealed (a
value to be determined from the MNPS) and automatic reconfiguration possibilities
have been exhausted, a warning shall be displayed to the crew and the equipment shall
ignore the position derived from an out of tolerance sensor. Provision shall be made to
enable the crew to identify and deselect the discrepant sensor.

Industry:

EUROCAE ED-58 appendix G 2.2.7 requires the monitoring of sensors used in the
RNAYV position computation. EUROCAE ED-58 includes position monitoring and velocity
monitoring. The equipment complies with the requirement by considering that the
monitoring of a position which integrates a velocity fulfils the RNAV computed position
required performance.
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The equipment manages sensors providing mainly position: GPS and RADIO NAV
sensors and a sensor providing only velocity: air data sensor. In the equipment, in
nominal mode, GPS and radio navigation sensor velocities are only used to compute the
intermediate positions between each position reception from sensors.

In degraded mode, when no more position sensor is available, the equipment uses air
speed to keep computing position.

Position monitoring is performed:

e for consistency among all sources which are providing data for position
computation: sensors and equipment computed position (conform to
EUROCAE ED-58/RTCA DO-187 2.2.1.11.e)

o for accuracy of the equipment selected position (conform to EUROCAE
ED-58/RTCA DO-187 2.2.1.11 and to TSO C129 a.3.xiii.2.a)

o for consistency between the two equipments regarding required
navigation performance (conform to EUROCAE ED-58/RTCA DO-187
1.2.7)

The equipment raises an alert when a position discrepancy is detected.

The equipment uses sensor velocity to compute its own position. As a consequence, a
velocity discrepancy will automatically lead to a position deriving from an out of tolerance
sensor (EUROCAE ED-58 Requirement Appendix G 2.2.7), and then to a crew alert:

Alerts generated for position actually cover all cases of alerts related to velocity.

Furthermore, in the equipment, velocity monitoring is performed by automatic
reconfiguration if sensor velocity information is not valid.

EASA: The EUROCAE ED-58 Requirement Appendix G 2.2.7 does not exist in RTCA
DO-187 which is the basis for FAA TSO-C115b. ETSO-C115b and TSO-C115b are
considered technically equivalent. Appendix G in EUROCAE ED-58 document detailed
specific additional requirements for the European Minimum Navigation Performance
Specification (MNPS) as anticipated during the early implementation of RNAV (area
navigation which is based on waypoints instead of on ground navigation aids). Moreover,
the document already included clear statements regarding the necessary modifications
and additions necessary to implement the European MNPS that was being defined. The
error to be detected by the position and velocity monitoring was not specified. The
additional requirements as described in EUROCAE ED-58 Appendix G were linked to the
preliminary RNAV introduction in Europe and have now become obsolete. AMC 20-4 and
JAA TGL 10 rev. 1 provide the corresponding RNAV requirements superseding the
guidelines from EUROCAE ED-58 Appendix G.

As EUROCAE ED-58 Appendix G is obsolete and a sound monitoring is provided by the
equipment, EASA accepts the equivalent level of safety for the intent of EUROCAE ED-
58 Appendix G. Furthermore, it is proposed to consider that EUROCAE ED-58 Appendix
G is obsolete and document in the Declaration of Design and Performance of the
equipment how position monitoring and alert are generated by the equipment to meet the
intent of appendix G 2.2.7 from EUROCAE ED-58.

The following should also be noted in this context:

® |nitially for navigation systems there were no requirements for the ground speed. E.g.
EUROCAE ED-72a as called by ETSO-C129a and ETSO-C115b for GPS sensors
states that there are no velocity accuracy specifications. The corresponding Minimum
Operational Performance Specifications concentrate purely on the provided position
information.

® \WVith the usage of speed information in the ATM (Air Traffic Management) system as
provided through ADS-B or Mode S messages the performance of the velocity
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information became more important. RTCA DO-229() Appendix F describes a
method to calculate the velocity directly from GPS data and how to determine
velocity uncertainty information. The ADS-B out certification requirements, currently
under development to support the new Commission Implementing Regulation (EU)
No 1207/2011 of 22 November 2011 laying down requirements for the performance
and the interoperability of surveillance for the single European sky, will include
requirements for the velocity information provided by the ADS-B out function.

® [or the 0.5 nautical miles 2 D accuracy as specified by EUROCAE ED-58, EASA
agrees that a position monitoring of a sensor could be sufficient instead of monitoring
position and speed information from that sensor. The situation may be different when
operating in the degraded mode in which the position is purely calculated based on
airspeed integration without further position update from any sensor. This degraded
mode, generally referred as dead reckoning, is already indicated as a failure mode
and has no specific accuracy requirements. Consequently, EASA considers that a
position monitoring of a sensor is sufficient for the 0.5 nautical miles 2 D accuracy
mode.

® Speed monitoring in addition to a pure position monitoring would be able to reveal
data inconstancies as the flight dynamic of the aircraft is not allowing for abrupt
changes or discontinuities in speed. This allows developing an easy signal validity
analysis.
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Deviations request #71 for an ETSO approval for CS-ETSO applicable to
Airborne Weather Radar (ETSO-2C63c)
Consultation Paper

European Aviation Safety Agency

1. Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004 as amended by EASA
Management Board Decision No 12-2007* products certification procedure dated 11.
September 2007, Article 3 (2.) of which states:

“Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-2C63c#1 — Airborne Weather Radar

Deviate from EUROCAE/ED-38 paragraph 2.2.3, Pulse Duration, and use a pulse
compression technique in lieu of limiting the pulse duration. Potential side-lobe effects
need to be assessed.

Requirement:

EUROCAE ED-38 2.2.3

For range scales in excess of 30 nautical miles, duration of the pulse shall not exceed a
time equivalent to 2.5% of the range scale in use.

Industry:
In lieu of limiting pulse duration, the equipment will utilize pulse compression techniques
to control range resolution.

An Equivalent Level of Safety (ELOS) is provided by the use of pulse compression
techniques. In employing pulse compression, the equipment will maintain the same
range resolution as traditional constant frequency radars, while achieving enhanced
system sensitivity.

EASA:

The pulse compression technique is known to allow lower pulse power, higher maximum
range combined with a good range resolution by having the disadvantage of bad
minimum range and time-side-lobes.

For the minimum range the requirement ED-38 2.2.2 sets a minimum detection range of
2 nm which still needs to be met.

Time-side-lobes could modify the target shape, which is not a big issue for this
application, but care has to be taken not to introduce ghost targets. As such the applicant

1) http://easa.europa.eu/management-board/meetings/2007/04/MB%20Decision%2012-
2007%20amending%?20the%20certification%20procedure.pdf
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must ensure side-lobe levels and potential resulting artefacts do not introduce ghost
targets.

We accept the deviation under the conditions specified above and expect that evidence
for meeting the conditions is provided as part of the ETSO data package.

3. ETSO-2C63c#2 — Airborne Weather Radar

Deviate from EUROCAE ED-38 paragraph 2.2.8, Frequency of Antenna Scan, and allow
a less frequent scanning of the volume for ranges grater than 25 nm.

Requirement:

EUROCAE ED-38 2.2.8

The scan system shall be such that each point is illuminated by the radar beam at least
twice every ten seconds.

Industry:

The frequency of antenna scan shall be such that when the radar display range is set for
25 nautical miles or less, any point within the horizontal scan of the antenna is
illuminated by the radar beam at least twice every ten seconds.

When the radar display range is set for longer ranges, any point within the horizontal
scan of the antenna may be illuminated by a lesser rate which can be inversely
proportional to that allowed for the 25 miles range setting.

Equivalent Level of Safety (ELOS) is provided that the equipment meets both the
RTCA/DO-173 and RTCA/DO-220 performance requirements for Frequency of Antenna
Scan, the latter of which is a newer revision of Minimum Performance Specifications for
Airborne Weather Radars than EUROCAE ED-38.

EASA:

We accept the proposed deviation. RTCA/DO-173, referenced by the FAA TSO-C63c,
paragraph 2.2.2.4 is allowing the proposed less frequent scanning in areas beyond 25
nm. We agree that an area at greater distance may be scanned less frequent as the time
to determine and to react to weather conditions is greater. The less frequent scanning
need corresponds as well by the smaller size of objects on the display at greater
distances. In general it is accepted that the uncertainty of resolution and detection
probability of the radar is decreasing with distance.
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European Aviation Safety Agency

Deviation request #81 for an ETSO approval for CS-ETSO applicable to
Mode S Transponder with ADS-B-Output Capability, (ETSO-C112c and (C166a),
C166b,)

Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C112c#3 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment
Deviate to use EUROCAE ED-73E instead of EUROCAE ED-73C.

Requirement:
ETSO C112c 3.1.1 requires the use of EUROCAE ED-73C, MOPS for Secondary
Surveillance Radar Mode S Transponders.

Industry:
EUROCAE ED-73C has been replaced by a newer version, ED-73E, which is the basis
of compliance with the upcoming ETSO-C112d, which will replace ETSO-C112c.

ED-73E represents the current desired compliance standard for Mode S transponders.
The upcoming release of ETSO-C112d will cause ETSO-C112¢ and its reference to ED-
73C to be obsolete. TSO-C112d already calls out the technical equivalent document
DO-181E. Therefore, ED-73E represents the appropriate Minimum Operational
Performance Standard for Mode S transponder compliance.

EASA: We accept the deviation and have foreseen the ETSO update in the rulemaking
task RMT.0186. To meet regulation (EU) No 1207/2011 requirements for the
performance and the interoperability of surveillance for the single European sky,
compliance to ED-73E will be required. ED-73E reflects the current requirements of
ICAO Annex 10 Volume IV amendment 85 as referenced by regulation (EU) No
1207/2011 Requirements for the Performance and the Interoperability of Surveillance for
the Single European Sky.

1 Cf. EASA Web: http://www.easa.europa.eu/ws _prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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ETSO- C112c#4 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate to EUROCAE ED-73E 3.22.2.6.d / RTCA DO-181E 2.2.18.2.6.d Transmission of
Acquisition Squitters Requirement.

Requirement:

EUROCAE ED-73E / RTCA DO-181E, Transmission of Acquisition Squitters, Section
3.22.2.6.d. (paragraph 2.2.18.2.6.d in DO-181E), states: “Future Suppression of Regular
Transmission of Acquisition Squitter: Transponders equipped for extended squitter
operation should have a means to disable acquisition squitters when extended squitters
are being emitted. After regular acquisition squitter suppression has been implemented,
the acquisition squitter shall continue to be broadcast by transponders if they are not
emitting any extended squitters.”

Note 1: Provision of this means will facilitate the suppression of acquisition
squitters when all TCAS units have been converted to receive the extended
squitter.

Note 2: Broadcast of acquisition squitters when no extended squitter is broadcast
is necessary in order to ensure acquisition by TCAS.

Note 3: A TCAS will need to retain the ability to receive the acquisition squitter
even after that TCAS has been converted to receive the extended squitter.

Industry:

This provisional function has not been implemented; comply with this provision by issuing
a future software modification if and when the appropriate regulatory guidance to do so
has been issued.

The Transponder does not implement this function because inadvertent activation of
such a function would render the aircraft “invisible” to TCAS. All other requirements in
ED-73E, Section 3.22.2.6 (DO-181E, Section 2.2.18.2.6) will be implemented. The
means to disable the acquisition squitter is not made available at the system level. This
deviation results in an equivalent or higher level of safety.

A similar deviation for this future function was previously approved for an earlier version
of the ETSO under ETSO-2C112b#4 in ETSO.DevP.43.

EASA:

ED-73E 1.5.1

The use of the word SHOULD (and phrases such as "IT IS RECOMMENDED THAT ...",
etc.) indicate that though the procedure or criterion is regarded as the preferred option,
alternative procedures, specifications or criteria may be applied, provided that the
manufacturer, installer or tester can provide information or data to adequately support
and justify the alternative.

We accept the proposed alternative as done already for an earlier version of the MOPS.
The requirement is considered optional.

As ICAO Annex 10 Volume IV 2.1.5.4.2 (amendment 85) list this requirement as a
recommendation only, the transponder having such deviation is still compliant with that
ICAO document and is still able to meet regulation (EU) No 1207/2011 requirements for
the performance and the interoperability of surveillance for the single European sky.
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ETSO-C112c#5 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate from EUROCAE ED-73C / ED-73E paragraph 3.2.4 g (RTCA DO-181D, / DO-
181E paragraph 2.2.2.4.9.) Sensitivity and Dynamic Range requirements.

Requirement:
ED-73C / ED-73E paragraph 3.2.4.g. (DO-181D / DO-181E paragraph 2.2.2.4.9g.) states:

The spurious ATCRBS (Air Traffic control Radar Beacon System) reply ratio resulting
from low level Mode-S interrogations shall be no more than:

1. An average of 1% in the input interrogation signal range between -81 dBm and the
Mode-S MTL (Minimum Triggering Level), and;

2. A maximum of 3% at any given amplitude in the input interrogation signal range
between -81 dBm and the Mode-S MTL.

Industry:

This requirement was added in ED-73C/D0O-181D in 2008 to address potential spurious
interference when interrogation signal levels are just below Minimum Triggering Level
(MTL). The existing transponder hardware was designed before the requirement was
introduced and is not able to meet the requirement with the current hardware design.
This transponder is a legacy design which is being re-used with a software only change
to provide ADS-B operation. The current performance for spurious ATCRBS reply ratio
from low level Mode-S interrogations is an average of 7.2% with a maximum of 31.8% in
the input interrogation signal range between -81 dBm and the Mode-S MTL. These
numbers are derived from a conservative theoretical worst case analysis demonstrating
that the non-compliant performance of these transponders does not adversely impact the
level of safety at the aircraft or airspace level.

Equivalent Level Of Safety (ELOS) Analysis

The number of replies to low level signals has no consequences to the own aircraft
systems or performance. The limitations on the maximum number of possible replies are
independent from the received signal level.

A spurious ATCRBS reply has the potential to temporarily garble another aircraft’s reply
to air-to-air or ground-to-air interrogations from TCAS or ATC ground stations
respectively as well as adds to overall demand on the frequency spectrum. As such,
safety impacts would result if these spurious replies negatively impacted the timely
performance of another aircrafts TCAS function or ground ATC radar or created
sufficient additional demand on the frequency spectrum to exhaust all available capacity.

RTCA Special Committee 209 (SC-209) modeled what a victim transponder located in
the US Northeast corridor would see at the transponder receiver (UF=0 interrogations).
This model was used to derive the above DO-181E requirement. Based on collected
flight data, it was decided that the modeled numbers should be increased by a factor of
three (3) to represent a worst case scenario accommodating all Uplink Format (UF)
interrogations that could be received. The density of the US Northeast corridor is
comparable to the most congested airspaces in Europe. The Mode S Rate (Hz) data are
summarized below:

Mode S Rate
(Model)
Count Power
(241) 723 -85
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(257) 771 -84
(237) 711 -83
(214) 642 -82
(187) 561 -81
(196) 588 -80
(181) 543 -79
(129) 387 -78
(109) 327 77
(90) 270 -76
(79) 237 -75
(53) 159 -74
@47y 141 -73
(38) 114 72
(44) 132 71
(33) 99 -70
(48) 144 -69
(42) 126 -68
(25) 75 -67
(13) 39 -66
(9) 27 -65
(12) 36 -64
3) 9 -63
(0) 0 -62
(1) 3 -61
(0) 0 -60
0 GT -60

Given that typical MTL of the specific transponder is -74 dBm and it does not reply to any
interrogations lower than -77 dBm, we must consider only the highlighted portions of the
table. This sums to a rate of 993 Mode S interrogations per second. The average
spurious reply rate of this transponder between -74 dBm and -77 dBm is 15.5%.
Therefore, the number of FRUIT replies generated per second by this transponder in
worst-case densities is 154 (993 * 0.155 = 153.9). The allowable spurious reply rate is
31 (3072 * 0.01 = 30.72; the 3072 interrogations are based on receiving interrogations
between -81 dBm and -74 dBm (MTL)). Thus, this transponder produces only 123
spurious replies per second (154 — 31 = 123) more than the MOPS requirement allows.

a. Impact on Frequency Spectrum

United States Federal Aviation Administration 2011 flight test data collected in the United
States Northeast corridor indicate an average of around 300 aircraft within a 100 nm
area. If each aircraft were Mode S equipped and MOPS compliant, there would be an
additional 9300 spurious replies (300 aircraft * 31 spurious replies per second).

This transponder is installed on regional jets from one manufacturer and certain business
jets. Based on figures included in industry reports (including the Airbus Global Market
Forecast and the Boeing Current Market Outlook), in 2011, these regional jets comprised
approximately 5% of the European aircraft fleet (~225 of a total 5000 aircraft). Due to
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their relative low operating frequency, business jets make up a much lower percentage of
overall flight operations in Europe. Operations of business jets equipped with these
transponders are assumed to be <1% of total operations.

Applying a very conservative estimate of 10% of traffic equipped with this transponder,
there would be an additional 3690 spurious replies in the airspace (30 aircraft * 123
additional spurious replies = 3690).

2007 Northeast corridor flight test data indicate each aircraft is transmitting between 100
and 150 Mode A/C replies per second and about 25 Mode S replies per second. Worst
case in the 100 nm region is 52500 replies (300 a/c * 150 replies + 300 a/c * 25 replies =
52500). Assuming 10% of the aircraft are equipped with this transponder, the additional
spurious replies generate approximately 7.0% additional demand on the frequency
spectrum (3690 / 52500 * 100 = 7.0) of the overall reply rate in the 100 nm area.

This worst case performance analysis results in only a maximum 7.0% loading change
on the airspace frequency spectrum linked to this deviation request. Today this loading
is existing already and we are not aware of problems which are linked directly to this
specific channel load. We consider that the same load, as existing today, can be dealt
with in future and there is no retroactive requirement to update existing transponder
design to the new requirements in place today. Until such requirements may be
implemented, we consider that our older receiver design may continue to be used even
when implementing updated transponder and ADS-B functionality into the unit.

It should be further noted, that the effect of the reply rate limitation as requested by ED-
73E/ED-73C 3.11 (DO-181D/DO-181E 2.2.7.3) may reduce the replies by applying
sensitivity-reduction in case of high channel loads. This effect has not been considered in
the worst case analysis.

Note: No consideration was given to the spectrum impact of ATCRBS replies versus
Mode S replies. ATCBRS replies are comprised of up to 15 pulses and last
approximately 21 microseconds. There are two formats of Mode S replies: 56-bit data
(plus four preamble pulses) lasting 64 microseconds and 112-bit data (plus four
preamble pulses) lasting 120 microseconds. As can be seen, spurious ATCRBS replies
have less of an impact on the 1090 MHz spectrum than Mode S replies which make up
much of the other communication on the frequency.

b. Impact on TCAS Performance:

i. TCAS FRUIT Processing
According to RTCA/DO-185B, 82.2.1.2.3.1, the maximum ATCRBS FRUIT (False
Replies Unsolicited In Time) rate for which TCAS must account is 30,000 per second.
The 3690 additional replies generated by these transponders in the airspace is 12.3% of
the amount TCAS is designed to handle (3690 / 30000 * 100 = 12.3).

ii. TCAS Tracking
Each second, TCAS tracks other aircraft via one of two interrogation types: Mode C or
Mode S (UF=0). For Mode C tracking, TCAS uses a whisper-shout sequence that
guarantees two replies per intruder per second. For Mode S tracking, if the initial
interrogation (UF=0) does not yield a reply (DF=0), TCAS transmits a second (or retry)
interrogation. Thus TCAS is able to overcome a garbled reply. TCAS also jitters its one
second interrogation sequence by £10 percent to help prevent synchronous garbling.

Another mitigating factor in TCAS tracking is that TCAS can coast an intruder for up to
six seconds before the intruder track is dropped. So, TCAS needs just one reply from an
aircraft every 12 interrogations to maintain a track. The additional spurious replies from
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these transponders will not result in too much garbling to prevent TCAS from tracking
either Mode C or Mode S aircratft.

When TCAS Il generates a Resolution Advisory (RA) against another TCAS Il equipped
aircraft, the two aircraft coordinate their RAs each second the RA is active. The
mechanism for coordination is via the 1030/1090 MHz interrogation/reply protocol. To
ensure its intent is received by the conflicting TCAS I, the interrogation containing the
intent is retransmitted between six and 12 times in a 100 millisecond period if replies are
not received.

Once again, spurious ATCRBS replies from these transponders do not impact the TCAS
coordination process due to its robustness of retries.

c. Impact on Ground ATC Radar Performance:

The Secondary Surveillance Radar (SSR) interrogations result in multiple replies per
aircraft per scan. The radar will re-interrogate in case no reply was received. The ground
radar uses a directional antenna and is therefore not affected by all data transmitted on
the channel but mainly by those in the antenna reception sector, which will reduce the
effect of spurious replies further. ATC ground stations have very robust garble detection
and correction methods. Due to these factors, the spurious ATCRBS replies from these
transponders have a negligible effect on the airspace and an equivalent level of safety is
maintained.

d. ADS-B reception:

The EASA study on transponder reception has shown that there is a range reduction with
increasing channel load for ADS-B receivers. All ADS-B applications are designed in a
way that there is sufficient range margin for the specific application. We consider that the
additional channel load has therefore no safety affect to ADS-B applications.

Summary

The deviation to the requirements included in §2.2.2.4.g of RTCA/DO-181E will result in
a worst case of 3690 additional replies per second or 7.0% of total frequency spectrum
load. Mitigations built into TCAS, ground ATC radar processing, and ADS-B applications
along with overall capacity margin on the frequency spectrum ensure that an Equivalent
Level of Safety will be maintained. It is also anticipated that new Hybrid Surveillance
techniques being implemented in TCAS/ACAS and the introduction of ADS-B Out into
the airspace will further reduce the number of Mode S interrogations and thus reduce the
potential for spurious ATCRBS replies.

EASA:

The current ETSO-C112c refers to EUROCAE ED-73C and that document does have
already the requirement as well. The requirement is not only applicable to ED-73E but
exist already in ED-73C and is endorsed by ETSO-C112c applicable since 21.12.2010.

ICAO Annex 10 Volume IV amendment 85 has a corresponding requirement in
paragraph 3.1.2.10.1.1.5.2. That requirement is applicable to equipment certified after 1
January 2011.

The ICAO requirement per se is not aiming for retrofit action of the existing fleet but
wants to ensure that new designs are respecting the requirement to solve observed
issues and to reduce channel load to allow further traffic growth.

As the ICAO is talking about equipment certification and not aircraft certification we
consider that even existing transponder designs may be selected for new installation and
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certification on board aircraft. This would allow even for upgrades of old designs with
new software under the provision of the aircraft certification process.

The ETSO certification is the only equipment certification process in the EASA system.
When doing a major change to an existing equipment under the provisions of 21A.611
this leads automatically to a new application and a new authorisation. The date of
application is setting the applicable certification basis. Equipment certification is
considered a voluntary process as parts and appliances could always be certified as part
of the aircraft.

Considering the need for an upgrade path for existing transponder design, based on the
industry presentation, and the nonexistence of a mandate to update existing installations
we accept the deviation as an Equivalent Level of Safety has been demonstrated under
the following condition:

As regulation (EU) No 1207/2011 Requirements for the Performance and the
Interoperability of Surveillance for the Single European Sky makes ICAO Annex 10
Volume IV amendment 85 paragraph 3.1.2.10 a binding requirement the applicant needs
to identify in the Declaration of Design and Performance as well as in the installation and
or operation manual that the transponder does not meet regulation (EU) No 1207/2011
and that an exemption must be asked for the affected aircraft model when flying into
European airspace after 7 December 2017.

Note: EASA is not competent to grant exemptions to regulation (EU) No 1207/2011.

ETSO-C112c#6 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate from ED-73E, paragraph 3.27.2.1/RTCA DO-181E 2.2.22.2.1 and do not
discard the incoming message in case no reply is sent.

Requirement:
ED-73E, paragraph 3.27.2.1 (DO-181E, paragraph 2.2.22.2.1) states the following
requirement:

“If the transponder recognizes a valid incoming ACAS Resolution Message but does not
send a valid Coordination Reply Message, all data in the incoming message shall be
discarded.”

Industry:
During high interrogation rates it is possible to send the contents of the TCAS
Coordination Message to the TCAS without a reply being generated.

The Mode S Reply Rate Limiting is accomplished via hardware (without software
intervention or knowledge). Therefore, it is possible during high interrogation rates for
the Mode S software to initiate a reply to a TCAS Coordination Message and send the
contents of the TCAS Coordination Message to the TCAS, yet the hardware would
cancel the reply from being transmitted.

The flight crew will not notice any effects due to the issue described above. If the Mode
S Transponder sends the contents of the Coordination Message to TCAS, but does not
send a reply to the transmitting TCAS, TCAS will be informed of the other TCAS'’s intent.
That will ensure TCAS selects a complementary Resolution Advisory, which is the intent
of the Coordination Message. In effect, the issue described above provides a better than
equivalent level of safety for both aircraft involved.
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To date there are over 7,000 production aircraft equipped with Mode S Transponders
which have over 45 million flight hours and none of the OEMs using these transponders
have observed field failures, attributed to this non-compliance. There have been no
reported OEM or field rejections, nor any flight crew reports attributed to this non-
compliance to date.

Note: The conclusion of the aircraft manufacturer’s internal Safety Assessment Review
Board was that this issue does not constitute a safety issue.
The FAA on 27 June 2011 approved this same deviation.

EASA: The same requirement exist in EUROCAE ED-73C called by the current ETSO-
C112c as well as in the previous ED-73B called by the outdated ETSO-2C112b.

We accept the deviation.

The ACAS system is accounting for this kind of communication problems as it can
anyhow not be guaranteed that each transponder transmission is passing through the
communication channel shared non-coordinated by all participants.

This area of ED-73E is not directly addressed by regulation (EU) No 1207/2011
Requirements for the Performance and the Interoperability of Surveillance for the Single
European Sky which makes reference only to dedicated sections of ICAO Annex 10
Volume IV amendment 85. Compliance to that regulation can still be achieved even
having this deviation applied.

ETSO-C166a#7 - Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the
Radio Frequency of 1090 MHz

Deviate ETSO-C166a 3.1.1 to use of RTCA DO-260B with Corrigendum 1/ EUROCAE
ED-102A with Corrigendum 1 in lieu of RTCA DO-260A.

Requirement:

ETSO C166a 3.1.1 requires the use of RTCA DO-260A, MOPS for 1090 MHz Extended
Squitter Automatic Dependent Surveillance - Broadcast (ADS-B) & Traffic Information
Services - Broadcast (TIS-B).

Industry:
Request to use DO-260B with Corrigendum 1 as the basis of compliance to ETSO
C1664a, in lieu of DO-260A.

RTCA DO-260A has been replaced by a newer version, RTCA DO-260B with
Corrigendum 1, MOPS for 1090 MHz Extended Squitter Automatic Dependent
Surveillance - Broadcast (ADS-B) & Traffic Information Services - Broadcast (TIS-B).
The EUROCAE equivalent document is ED-102A, MOPS for 1090 MHz Extended
Squitter Automatic Dependent Surveillance - Broadcast (ADS-B) & Traffic Information
Services - Broadcast (TIS-B) with Corrigendum 1. DO-260B / ED-102A is the basis of
compliance with the upcoming ETSO C166b, which will replace ETSO C166a.

DO-260B / ED-102A with Corrigendum 1 represent the current desired compliance
standard for Mode S transponders with ADS-B OUT. The upcoming release of ETSO
C166b will cause ETSO-166a and its reference to DO-260A to be obsolete. Therefore,
DO-260B with Corrigendum 1 / ED-102A with Corrigendum 1 represent the appropriate
Minimum Operational Performance Standard for ADS-B OUT compliance.

EASA: We accept the deviation. The update to ETSO-C166b is applicable for new
applications from 5. July 2012 onwards. See the similar deviation to ETSO-C166b#1
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below which accepts the use of Corrigendum 1. DO-260B / ED-102A with Corrigendum 1
is compliant to Version 2 of the extended squitter ADS-B protocol as defined by ICAO
document 9871 (second edition) and requested by regulation (EU) No 1207/2011
Requirements for the Performance and the Interoperability of Surveillance for the Single
European Sky.

ETSO-C166a#8 - Extended Squitter Automatic Dependent Surveillance — Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the
Radio Frequency of 1090 MHz

Deviate from ETSO-C166a 3.1.2 to use EUROCAE ED-14D / RTCA DO-160D change 3
for environmental test procedures.

Requirement:
ETSO Cil166a 3.1.2 specifies compliance to EUROCAE ED-14E / RTCA DO-160E,
“Environmental Conditions and Test Procedures for Airborne Equipment”.

Industry:

Request the use of previous tests to EUROCAE ED-14D / RTCA DO-160D,
“Environmental Conditions and Test Procedures for Airborne Equipment”, dated July 29,
1997 including change 1 to 3 is in line with CS-ETSO Subpart A 2.1 environmental
requirements.

EASA: We accept the deviation. ETSO-C166b reference to CS-ETSO Subpart A 2.1
allowing the use of that revision of ED-14/D0O-160.

ETSO-C166a#9/ETSO-C166b#2 - Extended Squitter Automatic Dependent
Surveillance - Broadcast (ADS-B) and Traffic Information Services (TIS-B)
Equipment Operating on the Radio Frequency of 1090 Megahertz (MHz)

When the latitude of the GPS position exceeds 87 degrees latitude North or South at any
longitude (Polar Region), the ADS-B Transmitter shall encode the position as received
from the GPS without extrapolating for latency or the required 200 ms updates.

Requirements:
Deviations are requested for the following sections of RTCA DO-260B with Corrigendum
1: 2.2.3.2.3.7.3,2.2.3.2.3.8.3,2.2.3.2.4.7.3, 2.2.3.2.4.8.3.

The time of applicability to which the encoded latitude in an Airborne Position Message is
computed shall be within 100 milliseconds of the time of transmission.

Non-GPS/GNSS Time Mark Coupled Case (“TIME” (T) = “0”): For Mode S Transponder-
based Transmitting Subsystems, the position register shall be reloaded with position data
at intervals that are no more than 200 milliseconds apart. The position being loaded into
the register shall have a time of applicability that is never more than 200 milliseconds
different from any time during which the register holds that data.

Industry:

The transponder processor must use math functions that exceed the capabilities of the
CPU, when calculating position fixes above 87° North latitude, or below 87° South
latitude. Rather than calculate the new position, the transponder shall encode the
position as received from the GPS without extrapolating for latency or the required 200
ms updates, and inflate the Navigation Accuracy Category for Position value (NACp) to
accommodate the worst case position error.
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A similar deviation to DO-260A was previously approved for the transponder which
allowed the transponder to encode the position as received from the GPS without
extrapolating for latency or the required 200 ms updates. Refer to Deviation ETSO-
C166a#4 in ETSO.DevP.43.

The Transponder will inflate the NACp as described below to bound the reduced
accuracy caused by this limitation.

Assuming the maximum cruise speed of 973 km/h, or 270 m/s, the worst case NACp in
the polar regions would be 6, which equates to an Estimated Position Uncertainty (EPU)
of less than 555.6 m (0.3 nmi). RTCA/DO-303, “Safety, Performance and Interoperability
Requirements Document for the ADS-B Non-Radar-Airspace (NRA) Application”,
December 13, 2006, Table 2 states “For 3 NM separation, the 95% accuracy of the
horizontal position measured at D [time of transmission] shall be less than 0.3 NM (i.e.,
NACp = 6)”. The NACp value will meet this requirement in the polar regions.

By limiting the NACp to 6 in the polar regions, the aircraft will be prevented from
participating in more stringent applications where the uncompensated latency could have
an undesirable effect on the performance of the application.

For these reasons, an equivalent level of safety is maintained.

For FAA AC 20-165 compliance the unit needs to be connected to a position source
providing position information with an update rate of at least 5 Hz resulting in an average
update of the position and loading into the registers within the required 200 ms.

EASA:

DO-260A and DO-260B certified systems can be distinguished by the receiver as there
are differences in the coding being identified through a version bit in one register. It has
been internationally agreed that the ADS-B data send in the DO-260A format is intended
to be used only for applications providing up to 5 NM separation as defined for the ADS-
B Non Radar (NRA) application e.g. by AMC 20-24. Contrary the DO-260B data format is
intended to be used not only by the Non Radar Airspace (RAD) application but as well in
the Radar airspace and especially the air to air applications where still new applications
are developed.

When upgrading form DO-260A to DO-260B the timing requirement was strengthened in
respect to the time difference between the estimated position applicability and time of
transmission to be maximum 100 ms. The corrigendum 1 is not modifying these specific
paragraphs.

Using a GNSS sensor providing a sufficient high update rate is an acceptable alternate
to the computation of position estimates. In the end the high level expectation for
compliance to the regulation (EU) No 1207/2011 requirements for the performance and
the interoperability of surveillance for the single European sky or FAA AC 20-165 is to
achieve a maximum uncompensated latency of 0.6 seconds - delay time between the
time of applicability of the position measurement and the transmission of the position
information. In the end the ADS-B system being composed by sensors and transponder
has to demonstrate the required performance.

We accept the high position sensor update rate instead of performing compensation
calculation for polar regions having a low traffic load in case information is provided to
the installer explaining the installation limitations and the means needed to bring the
system into full compliance with the 200 ms register update and the 0.6 second total
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latency requirement. The limitation(s) need to be stated in the installation manual and the
Declaration of Design and Performance (DDP).

Providing a more conservative fixed NACp value than dynamically justified is excluding
the aircraft up front from participating in certain applications and is contra productive to
the proposed method using a high update rate of the position sensor as an alternate
means. Consequently the equipment behaviour needs to be precisely explained in
respect to the NACp calculation as part of the ETSO compliance demonstration. The
deviation will be granted for those equipment providing the required dynamic NACp
calculation with an upper limit of 6 set in the Polar Regions. Dynamic calculation means
in this context, that in case a lower NACp than 6 is calculated, that value will be
transmitted.

Regulation (EU) No 1207/2011 Requirements for the Performance and the
Interoperability of Surveillance for the Single European Sky demands that the
transponder register and the transmitted data format is in compliance with ICAO Doc
9871 (2™ edition) but does not endorse the document in total. Further the total
uncompensated position latency requirement of 0,6 seconds is applicable. We consider
that equipment using the deviation is still able to meet the requirements of Regulation
(EU) No 1207/2011 when properly installed.

ETSO-C166b#1 - Extended Squitter Automatic Dependent Surveillance - Broadcast
(ADS-B) and Traffic Information Services (TIS-B) Equipment Operating on the
Radio Frequency of 1090 Megahertz (MHz)

Deviate ETSO-C166b 3.1.1 to use of RTCA DO-260B with Corrigendum 1 / EUROCAE
ED-102A with Corrigendum 1 in lieu of only RTCA DO-260B.

Requirement:

ETSO C166b 3.1.1 requires the use of RTCA DO-260B, MOPS for 1090 MHz Extended
Squitter Automatic Dependent Surveillance - Broadcast (ADS-B) & Traffic Information
Services - Broadcast (TIS-B) dated 02/12/2009.

Industry:
Request to use DO-260B with Corrigendum 1 as the basis of compliance to ETSO-
C166b.

Corrigendum 1 was published 13 December 2011 to address inconsistencies in the
document detected during initial certification activities.

EASA: We accept the deviation. We agree to allow Corrigendum 1 to RTCA DO-260B as
well, not mentioned in the ETSO-C166b due to harmonisation with FAA TSO-C166b.
DO-260B / ED-102A with Corrigendum 1 is expected to be compliant to Version 2 of the
extended squitter ADS-B protocol as defined by ICAO document 9871 (second edition,
currently only draft available) and requested by regulation (EU) No 1207/2011
Requirements for the Performance and the Interoperability of Surveillance for the Single
European Sky.
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European Aviation Safety Agency

Deviations requests #18 for an ETSO approval for CS-ETSO applicable to
an Anticollision Light (ETS0O-96a) and GPS-WAAS Receiver (ETSO-C146)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C96a#1 — Anticollision Light Systems

Deviate from ETSO-C96a 3.1.1 and use SAE document AS 8017B instead of AS 8017
as the minimum requirement standard.

Industry: ELOS (Equivalent Level of Safety) is provided by use of later revision of the
requirement document.

EASA: We agree to use the updated standard.

3. ETSO-C146a — STAND-ALONE AIRBORNE NAVIGATION EQUIPMENT
USING THE GLOBAL POSITIONING SYSTEM (GPS) AUGMENTED BY THE
WIDE AREA AUGMENTATION SYSTEM (WAAYS)

ETSO-C146#14

Deviate from RTCA/DO-229C 2.2.1.4.1 Table 2-5 requiring access to primary navigation
display with a label “NAV” and do not provide such button.

Industry: The equipment does not have a key with this nomenclature. Equivalent Level
of Safety is provided by the unit's default mode of operation, which is navigation mode.
A second press of any function key will return the unit to navigation mode.

EASA: We agree to the deviation in those cases having a standard navigation mode.

ETSO-C146#15

Delete the requirement 2.2.3.2.2 in RTCA/DO-229C which states, "The equipment shall
allow the pilot to initiate the missed approach with manual action. It shall be possible to
take this action before crossing the MAWP (Missed Approach Waypoint), in which case
the equipment shall automatically initiate the missed approach procedure at the MAWP”

Industry: Since the ETSO does not require CA (Course Acquisition) legs to be
implemented and the equipment does not support CA legs, it is believed that safety is
improved by not implementing this requirement for the following reasons:

1 Cf. EASA Web: hitp://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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1. Allowing the pilot to “arm" and initiate the missed approach procedure automatically at
the MAP (Missed Approach Point) cannot be achieved for missed approaches which
begin with a CA leg.

2. Current operation of similar equipment requires pilots to press the OBS (Omni-
Bearing Selector) key to remove the suspense state of the unit once they have crossed
the MAP. This is done to provide pilot control and initiation of the missed approach
guidance that can be supported. With 97% of the missed approaches beginning with a
CA leg, providing a method to arm and initiate missed approaches at the MAP, thereby
skipping to the subsequent leg could result in inappropriate guidance, such as if a DF
(Direct-To Fix) leg follows the CA leg, which could turn the pilot back to the holding
waypoint too early and too low.

3. By providing a new procedure option to allow for arming missed approach prior to the
MAP, an inconsistency in operation would be introduced for those pilots that choose to
activate the missed approach procedure prior to the MAP. This additional menu item will
in all likelihood, leave pilots wondering when they select it and find that their unit still
suspends at the MAWP most of the time. Pilots could choose to ignore the feature but it
is still there. Industry believes that not adding the feature is preferable to introducing a
feature that operates inconsistently depending on the selected approach.

EASA: As P-RNAV does not require CA leg computation we accept the presented
arguments.

ETSO-C146#16

Deviate from RTCA DO-229C to modify the requirements 2.1.1.9 to allow the unit up to
20 seconds (instead of 10 seconds) to reacquire a dropped satellite under the conditions
described in the paragraph.

Industry: Equivalent Level of Safety is provided by the adequate level of safety of 20
seconds as it is the time period specified by the newer DO-229D.

EASA: We accept the newer agreed requirement
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European Aviation Safety Agency

Deviations requests #19 for an ETSO approval for CS-ETSO applicable to
GPS-WAAS Receiver (ETSO-C146), Fuel Flowmeters (ETSO-C44b), and Stall
Warning Instruments (ETSO-C54)

Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C146 — STAND-ALONE AIRBORNE NAVIGATION EQUIPMENT USING
THE GLOBAL POSITIONING SYSTEM (GPS) AUGMENTED BY THE WIDE
AREA AUGMENTATION SYSTEM (WAAS)

ETSO-C146#17

Deviate from DO-229C paragraphs 2.1.1.10, 2.1.1.7, 2.1.1.8.1, 2.1.1.8.2, 2.1.1.9, 2.1.21,
2.1.3.1,2.1.4.14,2.1.4.1.5 and 2.1.5.1 in the form of an operational; limitation to achieve
an equivalent level of safety. The operational limitation is based on:
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1. The ability to use antennas that may not meet the minimum gain performance
requirements of DO-228.

2. The ability to mitigate the effects of the different gain characteristics of those
antennas by increasing the effective mask angle through operational limitations.

3. The ability to further increase the effective mask angle, through operational
limitations, to a level commensurate with test conditions used in the original TSO
qualification tests.

4. The ability to use -128 dBmic as the minimum GPS satellite signal-in-space for
the purpose of assessing the operational limitation.

5. The ability to use -128 dBmic as the minimum SBAS satellite signal-in-space for
the purpose of assessing the operational limitation.

Industry: RTCA/DO-229C (hereafter referred to as DO-229C) defines requirements for
satellite initial acquisition, satellite reacquisition, and accuracy under specific interference
and minimum signal conditions. There is the potential to inadvertently misinterpret the
definition of the standard test signals and simulator requirements in DO-229C section
2.5. Specifically, a note in section 2.5 paragraph c.(2) states:

“Note: The signal power can be increased to maintain the same C/Nyas would occur with
the background thermal noise density specified in Section 2.1.1.10.”

' Cf. EASA Web: http://www.easa.curopa.cu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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By error this note was interpreted to mean that only the satellite signal power used in the
tests needed to be increased by the difference between the background thermal noise
density and ambient thermal noise. However, this interpretation is incorrect, because the
external broadband interference also needs to be increased by the same amount to
maintain the same C/Ng value.

more satellites dropping below the equipment’s effective mask angle so that there are
not sufficient satellites remaining to provide a valid position with the required integrity. In
this event, the loss of function will be clearly annunciated to the pilot as a loss of integrity
(LOI) or a loss of navigation, so there is no unannunciated malfunction.

Since the expected effective mask angle of the equipment is higher than the five degrees
required by DO-229C, the likelihood of such an event is increased compared to fully
ETSO-compliant equipment. The expected mask angle depends on the specific antenna
performance. To account for the reduced antenna mask angle a specific RAIM prediction
program dedicated to the antenna/receiver combination and accounting for the effects is
to be used.

The following operational limitations apply to mitigate the non-compliance. The AFM
includes the following statement:

This equipment does not comply with requirements for ETSO-C145/ETSO-C146
equipment. Until complete compliance is demonstrated and approved, authorization to
conduct any GPS or WAAS operation under Instrument Flight Rules (IFR) requires that:

1) Aircraft using the GPS or WAAS capability of the <insert equipment model>
navigation equipment under IFR must be equipped with an approved and
operational alternate means of navigation appropriate to the flight with the
exception of oceanic and remote operations.{

2) For flight planning purposes, if an alternate airport is required, it must have an
approved instrument approach procedure other than GPS or RNAV that is
anticipated to be operational and available at the estimated time of arrival. All
equipment required for this procedure must be installed and operational.

3) For flight planning purposes, Prediction Program <insert Prediction Program part
number applicable to installed antenna> with the <insert installed antenna part
number> antenna selection should be used to confirm the availability of RAIM for
the intended flight in accordance with the local aviation authority guidelines for
ETSO-C129a equipment. WAAS NOTAMSs (or their absence) and generic
prediction tools do not provide an acceptable indication of the availability for the
<insert equipment model> equipment.

4) When flight planning an LNAV/VNAYV or LPV approach, operators should use the

installed antenna> with the <insert installed antenna part number> antenna
selection in addition to any NOTAMs issued for the approach.

The analysis showed that no unannunciated malfunctions can occur. With the
operational limitations in place the pilot is aware of the reduced equipment performance.
Based on the currently high number of operational satellites he may even not determine
the reduced performance. The adopted RAIM prediction program allows continuing
oceanic remote operation.
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Deleted: Subsequent analysis
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interpretation of the DO-229C
test procedures revealed that
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Acquisition and Satellite
Reacquisition tests.

Based on the C/N, values from
the ETSO qualification tests
and the measured antenna
performance, the installed
system would be expected to
have difficulty acquiring
satellites below 25 degrees of
elevation (worst case) for
specific combinations of the
GPS antenna and the
receivers. This would reduce
the overall availability and
increase the likelihood of loss
of function as compared to fully
ETSO-compliant equipment. q
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Comment [VR2]: Although
items 1-5 above do not give the
background or reason why the
deviation is requested, or what
error occurred that caused the
deviation request, it does state the
deviation. Typically in other
cases we have not listed the
background and errors that
precipitated a deviation request.

The topic is complex but I wonder
if this information is necessary
and helpful to the deviation
request.

Comment [FRU3]: Why is no
action needed for remote
operation where the navigation is
based mainly purely on GPS?

Deleted: Garmin
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Deleted: Program

Comment [VR4]: This is not
exactly correct. We have fixed the
need for the deviation with
WAAS SW 3.0 or later and by
specifying what antenna’s must be
used. This change has TSO
approval and STC approval. We
are trying to catch up with the
EASA on the same thing.

| Deleted: It is intended to

design a compliant solution in
the long term but it is not clear
if all problems can be solved
for existing equipment.
Consequently
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EASA: We agree to this deviation as a means to overcome the misinterpretation of the
requirements. New designed receivers should meet the requirements without using this
deviation.

3. ETSO-C44b — Fuel Flowmeters
ETSO-C44b#5

Deviate from SAE AS 407C 4.2.3 and allow the use of analog scales that have
graduations that exceed 10% of full scale value when the analog scale is accompanied
by a digital readout.

Industry: The digital gauge readout has a resolution less than 10% of full scale and a
pilot is immediately able to identify the actual fuel flow from the digital readout. The
combination of analog scale and digital readout provides easy trend monitoring as well
as identification of the current fuel flow.

EASA: A similar concept of analog scale with limited graduations and digital readout had
been accepted for other instruments already.

4. ETSO-C54 — Stall Warning Instruments
ETSO-C54b#1

Deviate from ETSO-C54 3.1.2 to use DO-160D instead of SAE AS 403A as the
Environmental Standard.

Industry: Only one environmental standard should be applied to one box. For the
display the environmental test conditions are well defined in RTCA DO-160D.

| EASA: A similar deviation has been accepted for other ETSOs as well.
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Deviations requests #19 for an ETSO approval for CS-ETSO applicable to 
GPS-WAAS Receiver (ETSO-C146), Fuel Flowmeters (ETSO-C44b), and Stall Warning Instruments (ETSO-C54)


Consultation Paper



1. Introductory note



The hereby presented deviation requests shall be subject to public consultation, in accordance with EASA Management Board Decision No 7-2004
 products certification procedure dated 30 March 2004, Article 3 (2.) of which states:



“2. Deviations from the applicable airworthiness codes, environmental protection certification specifications and/or acceptable means of compliance with Part 21, as well as important special conditions and equivalent safety findings, shall be submitted to the panel of experts and be subject to a public consultation of at least 3 weeks, except if they have been previously agreed and published in the Official Publication of the Agency. The final decision shall be published in the Official Publication of the Agency.”



2. ETSO-C146 – STAND-ALONE AIRBORNE NAVIGATION EQUIPMENT USING THE GLOBAL POSITIONING SYSTEM (GPS) AUGMENTED BY THE WIDE AREA AUGMENTATION SYSTEM (WAAS)


ETSO-C146#17



Deviate from DO-229C paragraphs 2.1.1.10, 2.1.1.7, 2.1.1.8.1, 2.1.1.8.2, 2.1.1.9, 2.1.2.1, 2.1.3.1, 2.1.4.1.4, 2.1.4.1.5 and 2.1.5.1 in the form of an operational; limitation to achieve an equivalent level of safety. The operational limitation is based on:


1. The ability to use antennas that may not meet the minimum gain performance requirements of DO-228.



2. The ability to mitigate the effects of the different gain characteristics of those antennas by increasing the effective mask angle through operational limitations.



3. The ability to further increase the effective mask angle, through operational limitations, to a level commensurate with test conditions used in the original TSO qualification tests.



4. The ability to use -128 dBmic as the minimum GPS satellite signal-in-space for the purpose of assessing the operational limitation.



5. The ability to use -128 dBmic as the minimum SBAS satellite signal-in-space for the purpose of assessing the operational limitation.



Industry: RTCA/DO-229C (hereafter referred to as DO-229C) defines requirements for satellite initial acquisition, satellite reacquisition, and accuracy under specific interference and minimum signal conditions. There is the potential to inadvertently misinterpret the definition of the standard test signals and simulator requirements in DO-229C section 2.5. Specifically, a note in section 2.5 paragraph c.(2) states: 



“Note: The signal power can be increased to maintain the same C/N0 as would occur with the background thermal noise density specified in Section 2.1.1.10.”


By error this note was interpreted to mean that only the satellite signal power used in the tests needed to be increased by the difference between the background thermal noise density and ambient thermal noise. However, this interpretation is incorrect, because the external broadband interference also needs to be increased by the same amount to maintain the same C/N0 value. 








In the worst case, a combination of aircraft and satellite motion would result in one or more satellites dropping below the equipment’s effective mask angle so that there are not sufficient satellites remaining to provide a valid position with the required integrity. In this event, the loss of function will be clearly annunciated to the pilot as a loss of integrity (LOI) or a loss of navigation, so there is no unannunciated malfunction. 


Since the expected effective mask angle of the equipment is higher than the five degrees required by DO-229C, the likelihood of such an event is increased compared to fully ETSO-compliant equipment. The expected mask angle depends on the specific antenna performance. To account for the reduced antenna mask angle a specific RAIM prediction program dedicated to the antenna/receiver combination and accounting for the effects is to be used.






The following operational limitations apply to mitigate the non-compliance. The AFM includes the following statement:



This equipment does not comply with requirements for ETSO-C145/ETSO-C146 equipment. Until complete compliance is demonstrated and approved, authorization to conduct any GPS or WAAS operation under Instrument Flight Rules (IFR) requires that: 



1) Aircraft using the GPS or WAAS capability of the <insert equipment model> navigation equipment under IFR must be equipped with an approved and operational alternate means of navigation appropriate to the flight with the exception of oceanic and remote operations.



2) For flight planning purposes, if an alternate airport is required, it must have an approved instrument approach procedure other than GPS or RNAV that is anticipated to be operational and available at the estimated time of arrival. All equipment required for this procedure must be installed and operational. 



3) For flight planning purposes, Prediction Program <insert Prediction Program part number applicable to installed antenna> with the <insert installed antenna part number> antenna selection should be used to confirm the availability of RAIM for the intended flight in accordance with the local aviation authority guidelines for ETSO-C129a equipment. WAAS NOTAMs (or their absence) and generic prediction tools do not provide an acceptable indication of the availability for the <insert equipment model> equipment.



4) When flight planning an LNAV/VNAV or LPV approach, operators should use the specific prediction program <insert Prediction Program part number applicable to installed antenna> with the <insert installed antenna part number> antenna selection in addition to any NOTAMs issued for the approach.



The analysis showed that no unannunciated malfunctions can occur. With the operational limitations in place the pilot is aware of the reduced equipment performance. Based on the currently high number of operational satellites he may even not determine the reduced performance. The adopted RAIM prediction program allows continuing oceanic remote operation.


Industry is seeking for this deviation allowing operational use of existing units.


EASA: We agree to this deviation as a means to overcome the misinterpretation of the requirements. New designed receivers should meet the requirements without using this deviation.


3. ETSO-C44b – Fuel Flowmeters


ETSO-C44b#5



Deviate from SAE AS 407C 4.2.3 and allow the use of analog scales that have graduations that exceed 10% of full scale value when the analog scale is accompanied by a digital readout. 



Industry: The digital gauge readout has a resolution less than 10% of full scale and a pilot is immediately able to identify the actual fuel flow from the digital readout. The combination of analog scale and digital readout provides easy trend monitoring as well as identification of the current fuel flow.



EASA: A similar concept of analog scale with limited graduations and digital readout had been accepted for other instruments already. 


4. ETSO-C54 – Stall Warning Instruments



ETSO-C54b#1



Deviate from ETSO-C54 3.1.2 to use DO-160D instead of SAE AS 403A as the Environmental Standard.



Industry: Only one environmental standard should be applied to one box. For the display the environmental test conditions are well defined in RTCA DO-160D.



EASA: A similar deviation has been accepted for other ETSOs as well.


� Cf. EASA Web: � HYPERLINK "http://www.easa.europa.eu/doc/About_EASA/Manag_Board/2004/mb_decision_0704.pdf" ��http://www.easa.europa.eu/doc/About_EASA/Manag_Board/2004/mb_decision_0704.pdf�









�Unless this statement is necessary for the deviation, I recommend we remove it. 




�  Although items 1-5 above do not give the background or reason why the deviation is requested, or what error occurred that caused the deviation request, it does state the deviation.  Typically in other cases we have not listed the background and errors that precipitated a deviation request. 









The topic is complex but I wonder if this information is necessary and helpful  to the deviation request.




�Why is no action needed for remote operation where the navigation is based mainly purely on GPS?




�This is not exactly correct. We have fixed the need for the deviation with WAAS SW 3.0 or later and by specifying what antenna’s must be used.  This change has TSO approval and STC approval.  We are trying to catch up with the EASA on the same thing.   
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Deviations requests #21 for an ETSO approval for CS-ETSO applicable to
Airborne Automatic Direction Finding (ADF) Equipment (ETSO-2C41d)
Consultation Paper

1 Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2 ETSO0-2C41d — Airborne Automatic Direction Finding (ADF) Equipment

2.1 ETSO-2C41d #1

Deviate from ED 51 § 3.10 Spurious Responses
Requirement:

ED 51 § 3.10 (DO-179 § 2.2.13) specifies that all spurious responses from 50 kHz to

150 MHz, excluding the band from 10 kHz above to 10 kHz below the tuned frequency,
shall be down at least 80 dB when the receiver is tuned anywhere in the frequency range
of 190-850 kHz.

Industry:

When the ADF system receives strong signals it may happen that harmonics of that
signal are generated internally within the antenna's electronic circuitry. This is due to the
non-linearities found in the antenna's pre-amplifier. (This phenomenon is common to
broadband pre-amplifiers.)

In the event the ADF receiver is tuned to one of those harmonics and considering the
relatively high receiver sensitivity, those harmonics could be received as ghost
transmitters. Such responses in a receiver are referred to as Spurious Responses.

For the case of spurious responses when the receiver is tuned anywhere in the
frequency range 190-850 kHz, it is requested that the threshold for spurious responses
be reduced from 80 dB down to 40 dB down for three discrete frequencies of 1/2, 1/3,
and 1/4 of the tuned frequency.

This deviation request is the result of a limitation in the ADF antenna pre-amplifier, as
this amplifier is the first one in the system and any generated harmonics could be seen
as valid signal by the following system. This problem occurs only if the tuned frequency
is a harmonic of a received (strong) signal. Consequently the deviation is requested

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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specifically for sub-harmonics of the tuned frequency (1/2, 1/3, and 1/4 of the tuned
frequency).

Equivalent Level of Safety:

The antenna is a design that has been used in conjunction with ADFs since its original
certification in 1980. Since that time, approximately 72,000 of these antennas have been
shipped.

No evidence of spurious response problems has come to manufacturer’s attention from
the world’s aviation authorities, from user complaints, or from repair reports during the
25+ years that that antenna has been in service.

The probability for a related problem to occur is quite low due to the fact that only a small
number of frequencies in comparison to the entire band, and very specific frequencies at
that, can cause a problem.

The deviation had been accepted by FAA.

EASA: We accept this deviation based on the following:

e The over all system performance relies on the selected antenna. In this system the
specified antenna is an existing unit, having received approval already in the past.
The antenna has sufficient service history in combination with other receivers. The
deviation is granted for the combination of receiver and active antenna.

e The described problem is limited to the use of the ADF itself and has no affect to
other aircraft systems.

e The probability for the problem to occur is agreed to be low, as a strong transmitter at
a sub-harmonic of the tuned frequency must be near by. Consequently this kind of
problems would occur systematically in a certain region and could have been
identified. On the other hand the cause of some known problems may not have been
identified or such problems have been accepted as a given.

¢ Audio monitoring would allow identifying the occurrence of such disturbance.
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European Aviation Safety Agency

Deviations requests #22 for an ETSO approval for CS-ETSO applicable to
TRANSPORT AEROPLANE WHEELS AND WHEEL AND BRAKE ASSEMBLIES
(ETSO-C135)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C135 —-TRANSPORT AEROPLANE WHEELS AND WHEEL AND
BRAKE ASSEMBLIES

ETSO-C135#2
Deviate from. §3.3.3.3.:

Requirement: (...) the starting heat sink temperature must be that resulting from
the application of 10 percent KERT to the tyre, wheel and brake assembly, initially
at not less than normal ambient temperature (59°F/15°C).

Industry: A deviation is requested for the accelerate--stop test starting heat sink
temperature, in the new brake configuration.

The accelerate - stop test with the new brake was performed with a starting heat
sink temperature of 340°F. This initial stator temperature corresponds to 9.7%
RTO K.E. only.

Substantiation: Even though the initial stator temperature was lower than
required, this deviation does not question the design compatibility with the
performance requirement. Indeed the total kinetic energy that was absorbed
during the test is higher than required and performance margins have been
demonstrated both during the new brake and the worn brake accelerate - stop
test.

The tables below provide the demonstrated heat sink loadings for both new and
worn brake configuration, compared to the requirement in order to illustrate these
margins:

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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ETSO-C135 requirement
R ired
Residual Energy | RTO stop Energy Total Energy Heats?rc:ll;ulfading
New brake 3.07 MFP 30.7 MFP 33.77 MFP 658 kft.Ibs/Ibs
Worn brake 3.07 MFP 30.7 MFP 33.77 MFP 728 kft.Ibs/Ibs
Demonstrated performance
Demonstrated
Residual E RTO stop E Total E
esidual Energy stop Energy otal Energy Heatsink loading
New brake 2.98 MFP 31.6 MFP 34.58 MFP 674 kft.Ibs/lbs
Worn brake 7.68 MFP 31.4 MFP 39.08 MFP 842 kft.Ibs/lbs

In addition the test has evidenced thermal margin with more than 7 minutes to
release the fuse plugs, and no tyre fire at any time of the cool down period.
Therefore this deviation should be considered as an initial condition deviation
which does not impact the design compliance with ETSO--C135 requirements.

EASA: We accept the deviation as alternate means to meet the requirement.
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Deviations requests #23 for an ETSO approval for CS-ETSO applicable to
Air Data Computer (ETSO-C106)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C106 — Air Data Computer (ADC)

2.1 ETSO-C106 #2

Deviate from AS8002 §9.2 f - ranges of altitude, airspeed and Mach.

Requirement:
Identification:

The following information shall be legibly and permanently marked on the equipment or
nameplate attached thereto:

l...1

f. Range of altitude, airspeed and Mach.

Industry:

Deviation request to indicate, on the equipment label, the input pressures range (static
and total pressures) instead of altitude and airspeed range. It is common practice on
ADC units from this applicant to indicate the range of input sensors.

Equivalent Level of Safety:

Altitude, airspeed and Mach ranges are directly correlated with those pressure domains.
Therefore, those two ways of marking are equivalent.

EASA: We accept the deviation as alternate means to meet the requirement based on
the following:

o The proposed marking addresses the same objective since the units are
mathematically correlated;

e Although the standard marking is used by some applicants, this marking in
pressures is also used by other applicants.

e The installation manual also includes the marking requirements per SAE AS8002.

2.2 ETSO-C106 #3

! Cf. EASA Web: http:/www.easa.europa.eu/ws prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Deviate from AS8002 §9.2 g - Aircraft model designation.

Requirement:
Identification:

The following information shall be legibly and permanently marked on the equipment or
nameplate attached thereto:

/.1
g. Model designations of airplane (if a static pressure correction or other characteristics
peculiar to a specific model are included).

Industry:
Deviation request not to indicate the aircraft model designation on the equipment label.
Equivalent Level of Safety:

The Air Data Unit can contain different configuration tables for up to eight aircraft.
Selection of the proper configuration is made at installation level by pin programming
(managed by the aircraft manufacturer). Therefore, it is not practicable to indicate the
specific configuration on the unit label.

EASA: We accept the deviation as alternate means to meet the requirement based on
the following:

e ETSO-C106 does not provide any mean to identify ADC units which can be
configured; this issue is systematic with configurable units;

o ltis impracticable to appropriately list all combinations on the nameplate;

¢ The installation manual clearly indicates the options to be selected to configure
the unit.

ETSO.DevP.23 2/2






¢

e

European Aviation Safety Agency

Deviations request #24 for an ETSO approval for CS-ETSO
applicable to an Aircraft Seat (ETSO-C39b)

Introductory note

The hereby presented Deviations request shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004* products
certification procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted
to the panel of experts and be subject to a public consultation of at least 3 weeks,
except if they have been previously agreed and published in the Official Publication
of the Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Geven S.R.L. submitted to EASA a deviation request against CS-ETSO-39b for
their Passenger Seat P/N C5-03-()()()-()((). The applicant is also seeking an
approval for a related FAA TSO-LODA in accordance with TSO-C39c.

ETSO-C39b is addressing aircraft seat and berths.

Requirement

ETSO-C39b paragraph 3.1.1:
The proposed aircraft seats (or berth) shall be substantiated to the minimum
performance standards set forth in NAS809.

Industry

Deviation request, dated July 28, 2008 — Aircraft Seats

Deviating from ETSO-C39b paragraph 3.1.1 by meeting, instead of the
requirements set forth in NAS 809 specification, the requirements contained in
relevant paragraphs of SAE AS8049 Revision B which do correspond to the ones
in SAE AS8049 Revision A as listed and modified by FAA TSO-C39c.

Background:
The FAA TSO-C39c refers to SAE standard AS8049 revision A, which contains

extended (e.g. test in aft direction) and more stringent (e.g. seat deformation limits)
requirements than ETSO-C39b.

SAE standard AS8049 Rev. A was revised by SAE in January 2005 to Rev. B. This
up-dated version of AS8049 was not available at the time the FAA issued
TSO-C39c (dated February 2004).

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision 0704.pdf
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Equivalent Level of Safety:

EASA:

ETSO-C39b is equivalent to the superseded FAA TSO-C39b with respect to
technical requirements and differs only in the data to be provided by the
applicant.

FAA TSO-C39b was updated to its current issue “c” in February 2004
referring to SAE AS8049 revision A as the applicable industry standard. This
SAE standard contains more stringent and extended requirements than the
previously used NAS809.

The above substitution of industry standards was already accepted by EASA
for FAA validation projects, where for existing ETSO-C39b authorizations
equivalent FAA approvals (LODA) were sought in accordance with TSO-
C39c.

The revised paragraphs of AS8049 Revision A as listed in Section 3.a. of
TSO-C39c are included in AS8049 Revision B.

Revision B of SAE AS8049 represents an up-dated version of this industry
standard and is commonly regarded to be an improvement in certification of
aircraft seats. Hence it provides at least the same level of safety than the
previous Revision A.

We accept the deviation as an alternate means to meet the requirement because:

SAE standard AS8049 Rev. A is already used in a more recent issue of the
equivalent FAA TSO and by using the latest Revision B of that SAE standard
an obvious improvement in safety of aircraft seats would be achieved.

Current SAE standard AS8049 Rev. B is used as the basic technical standard
for certification of seats and their installation on CS part 25 aircraft.
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Deviations requests ETSO.Dev.P025 for an ETSO approval for CS-ETSO applicable
to
the GPS-WAAS Receiver (ETSO-C146)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C146 — STAND-ALONE AIRBORNE NAVIGATION EQUIPMENT USING
THE GLOBAL POSITIONING SYSTEM (GPS) AUGMENTED BY THE WIDE
AREA AUGMENTATION SYSTEM (WAAS)

ETSO-C146#18

Deviate from ETSO-C146 3.1.1 and use RTCA DO-229D instead of DO-229B as
Minimum Performance Standard.

Industry:

RTCA DO-229D is the successor document to DO-229B and reflects the newest
available system knowledge.

EASA: We accept the deviation as alternate means to meet the requirement. The FAA
has adopted that document in TSO-C146c.

ETSO-C146#19
Deviate from DO-229D 2.2.1.3.13 and allow Dead Reckoning capability to be limited to
the time when proper position can be estimated.

Requirement:
The Dead Reckoning capability shall be active whenever no position can be obtained
from GPS/SBAS.

Industry:

Industry believes that dead reckoned position degrades with time due to variance in
heading and true airspeed measurements and the aging relevance of the last known
wind component. An open ended reliance on this function would eventually provide
misleading information to the pilot.

Upon loss of previously valid GPS position data, industry proposes to provide a Dead
Reckoning navigation solution for a period of 15 minutes from the time of loss of GPS
position. The Dead Reckoned position would be based on projecting the previous GPS

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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position forward with heading, true airspeed, and last known wind. Upon time out of dead
reckoning, GPS flight plan based navigation will be marked as invalid. If GPS was the
selected course deviation indicator (CDI) source, then the course guidance will be
flagged and the CDI datablock will be dashed. The moving map will remain centered on
the last dead reckoned position, and would revert to North-Up orientation. The ownship
symbol would be removed from the map display. Normal flight plan operation would be
restored upon receipt of valid GPS data.

The period of 15 minutes was chosen to allow time to navigate to the closest airport in
most situations. The duration of dead reckoning is limited to a time frame in which the
resulting position and navigation are useful, improving the level of safety over open-
ended dead reckoning as proposed in DO-229D. Since IFR equipped aircraft have
multiple navigation systems, there are other navigation options available. Dual VLOC
receivers allow VOR navigation to a destination and ILS capability at the destination
without the aid of the (dual) GPS receivers.

This deviation to the MPS provides a level of safety that is in accordance with the
information required for safe continuation of flight. This deviation to limit the dead
reckoning time was specifically requested by the FAA Multi-Pilot System Usability
Evaluation (MPSUE) Team.

EASA: We accept the deviation as alternate means to meet the requirement.

ETSO-C146#20
Deviate from DO-229D 2.2.1.1.6 and allow the use of other labels for defined functions
than those specified by DO-229D table 2-6.

Requirement:

If a function is implemented as a discrete action, the equipment shall use the labels or
messages in the Table 2-6. If several of the following functions are accomplished as a
discrete action, one of the applicable labels in Table 2-6 shall be used (e.g., suspend
automatic sequencing and accessing the ability to select a course to or from a waypoint
would be labeled “DCRS").

Industry:

EFIS system does not have dedicated controls for specific labels called out in DO-229D
(reference section 2.2.1.1.6) for the individual GPS navigation functions, but provides an
equivalent level of safety. The system uses a common flight deck approach to control
labeling and access and as such, reduces the need for training on individual systems. It
takes advantage of the system’s ability to use dynamic labels with more appropriate
nomenclature for specific functions versus single nomenclature painted on a button that
can be misinterpreted.

Function large DCK| Small DCK Push

DCK Labal PFD MFD RFD DCE Label CCU MI\JE FH_ Sﬂ'dl Edlt '&dlvate
FUBSEEEE ection Saved FPL Scroll | EditName | Toggle
Large knob Function Label Edlt FH_ Sﬂ'dl Ejlt
Small knob Function Label-f Edit Leg Cursar Edit Enter
ush Function Label—" Confirmation Box| Select Enter
CAWS Scroll Ack

The Push functions are called out in DO-
229D,

DO-229D recommends the following:

» Assigning Enter (ENT) label to enter, confirm and acknowledge functions.

* Assigning Clear (CLR) label to Clear previous entry, no, and delete functions.
» Assigning Message (MSG) label to access to a message.

* Assigning Message (MSG, M) label to indicate that there is a message.
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Using dynamic labels, the equipment assigns the most appropriate label to each
function.

Enter (ENT) label: Enter function is performed by pushing the Dual Concentric Knob
(DCK) on the Flight Display Controller (FDC). The push function is labeled Activate or
Select or Enter when appropriate. e.g. Activate label is used in flight plan to activate
a leg and Select label is used when making a selection from a list of options.

Clear (CLR) label: With dynamic labels the equipment uses “Delete” and “Cancel”
labels when appropriate.

Delete: The Delete label is used in flight plan to delete a selected leg, selected
procedure and selected item in saved flight plan.

Cancel: Confirmation boxes are used when making a “yes” or “no” selection. “Cancel”
is selected to imply no.

“Back” button on Flight Display Controller (FDC) is used for cancellation of an
operation and reverting to a previous step in a sequence of steps.

Message (MSG) label to provide access to a message: The equipment integrates the
Message (MSG) function into the Caution and Warning System (CAWS) messaging
system. The equipment uses a “CAWS” hard key on the Flight Display Controller
(FDC) to access messages which serves to provide a common access to all system
messages. This ensures all Advisories, Cautions, and Warnings can be retrieved
using one access point thereby reducing pilot workload and training.

Message (MSG, M) label to indicate that there is a message: The equipment uses
the annunciations of “WARNING”, “CAUTION” and “ADVISORY” to indicate that
there is a message rather than Message (MSG, M). Messages are handled within the
integrated Caution and Warning System (CAWS).

All items included in this deviation request were included in the system evaluated by the
FAA Multiple Pilot System User Evaluation (MPSUE) team. No findings regarding this
labeling were noted during the evaluation.

EASA: We accept the deviation as alternate means to meet the requirement.
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European Aviation Safety Agency

Deviations requests ETSO.Dev.P026 for an ETSO approval for CS-ETSO applicable
to Electronic Instruments (ETSO-C4c, C46a, C47, C49b, C95, C151b)
and to CS-ETSO Subpart A
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. CS-ETSO Subpart A 2.1 #2

Deviate form CS-ETSO Subpart A paragraph 2.1 and use EUROCAE ED-14F/RTCA
DO-160F instead of ED-14D/DO-160D change 3.

Industry:

One major update resulting to a new revision of the document was the instruction of
requirements for an 270 VDC power system. In other sections the requirements have
been partially redefined. The revision F of the document defines the most current
consensus on environmental testing requirements.

EASA:
We accept the deviation as alternate means to meet the requirement.

3. ETSO-C4c — Bank And Pitch Instruments

ETSO-C4c#4 — Bank and Pitch Instruments

Deviate from ETSO-C4c Section 4.1 to remove the marking requirement *“... the
following information shall be legibly and permanently marked on the equipment:
Nominal power input rating (electrical voltage and frequency, vacuum or air pressure)”

Industry:
The display of pitch and roll data is only one of many electronic display functions. The
power requirements for the display are called out in the installation manual.

EASA:
We accept the deviation as alternate means to meet the requirement.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf

ETSO.DevP.26 1/4





4, ETSO-C46a — Maximum Allowable Airspeed Indicator

a) ETSO-C46a#2 — Maximum Allowable Airspeed Indicator
Deviate from ETSO-C46a paragraph 3.1.1 to use SAE AS 437A in lieu of SAE AS 437 as
the Minimum Performance Standard.

Industry:

Using the current Minimum Performance Standards (MPS) revision level simply raises
the performance standards used to the latest revision, and therefore imposes no
reduction is the level of safety of the product. Changes in the revision are format/editorial
only.

EASA:
We accept the deviation as alternate means to meet the requirement.

b) ETSO-C46a#3 - Maximum Allowable Airspeed Indicator

Deviate from ETSO-C46a paragraph 4.1 to remove the requirement for “... the
instrument must be marked to indicate its range in knots and, if applicable, to identify the
calibration employed to control the movement of the maximum allowable airspeed
pointer in the Vmo and Mmo ranges, or to identify the particular aircraft type design on
which the instrument is intended to be used.”

Industry:

The display of maximum allowable airspeed is only one of many electronic display
functions. The display does not compute airspeed and other data, it only displays it. The
display can be configured for installation in a specific aircraft in accordance with the
performance data for that aircraft. Configuration instructions are contained in the
configuration section of the installation/configuration manual.

EASA:
We accept the deviation as alternate means to meet the requirement.

5. ETSO-C47 — Pressure Instruments — Fuel, Oil and Hydraulic

ETSO-C47#4 — Pressure Instruments — Fuel, Oil and Hydraulic
Deviate from ETSO-C47 Section 4.1 to remove the marking requirement for “... in lieu of
the weight, the range shall be shown.”

Industry:

The display of oil pressure is only one of many electronic display functions. The display
does not compute pressure data, it only displays it. The display can be configured for
installation in a specific aircraft. Configuration instructions are contained in the
configuration section of the installation/configuration manual.

EASA:
We accept the deviation as alternate means to meet the requirement.

6. ETSO-C49b — Electric Tachometer: Magnetic Drag (Indicator and Generator)

ETSO-C49b#4 — Electric Tachometer: Magnetic Drag (Indicator and Generator)
Deviate from ETSO-C49b Section 4.1 to remove the marking requirement for “
addition, range and rating shall be shown.”

. in
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Industry:

The display of tachometer data is only one of many electronic display functions. The
display does not compute tachometer data, it only displays it. The display can be
configured for installation in a specific aircraft. Configuration instructions are contained in
the configuration section of the installation/configuration manual.

EASA:
We accept the deviation as alternate means to meet the requirement.

7. ETSO-C95 - Mach Meters

ETSO-C95#1 - Mach Meters
Deviate from ETSO-C95 paragraph 3.1.1 to use SAE AS 8018A in lieu of SAE AS 8018
as the Minimum Performance Standard.

Industry:

Using the current Minimum Performance Standards (MPS) revision level simply raises
the performance standards used to the latest revision, and therefore imposes no
reduction in the level of safety of the product. Changes in the revision are format/editorial
only.

EASA:
We accept the deviation as alternate means to meet the requirement.

8. ETSO-C151b - Terrain Awareness and Warning System (TAWS)

ETSO-C151b#1 - Terrain Awareness and Warning System (TAWS)

Deviate from ETSO-C151b Section 4.2.a to remove the marking requirement for “... in
Part 21 Section A Subpart Q 8§ 21A.807(a)(3), the date of manufacture must be used in
lieu of the serial number.”

Industry:

Given that the equipment is an electronic device with no scheduled maintenance or
overhaul, Industry has determined that the date of manufacturer is NOT critical for
maintenance and/or inspections, and proposes that the units be marked with the “more
informative” serial number in lieu of the date of manufacture. It is widely accepted
aviation industry practice to use serial numbers for tracking of individual components
during their life cycle which would not be possible by using only a manufacturing date as
more than one units are potentially manufactured per day.

EASA:
We accept the deviation as alternate means to meet the requirement, which is in line with
Part 21.

ETSO-C151b#2 - Terrain Awareness and Warning System (TAWS)

Deviate from ETSO-C151b Section 4.2.a to remove the requirement “...the applicable
Class A, B or C must be permanently and legibly marked.” for accessory or display
equipment.

Industry:

We agree that the Class information is useful information if provided on the main TAWS
unit.
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For accessories like controls or displays the Class selection does not change any
requirement for the subcomponent as no functionality affected by the class selection may
be integrated in those units. The respective Class declaration would be Class A/B/C to
identify that they could be operated as part of any TAWS system independent from the
associated Class. Under those circumstances the level of safety is independent from the
fact that the unit is marked with the Class or not. As those units do have often a space
problem on the label, we request not to require the marking of those units.

Electronic display units including symbol generators may provide functionality dedicated
to one specific Class e.g. being able to support Class B/C TAWS systems only. Those
units are approved to ETSO-C113 as the main certification standard and meet a lot of
supporting ETSO for dedicated display function. For those units it is considered sufficient
to provide the TAWS class information in the DDP and the installation documentation will
identify to which kind of equipment the unit may be connected. In any case, the display is
not the driving factor for the system performance mainly determined by the TAWS
sensor. The information may even be irritating in cases where the display function is
provided but no sensor installed on the aircraft. Industry considers that providing
sufficient information regarding functionality and compatibility in the documentation is
sufficient for a display system and provides an equal level of safety compared to marking
the unit itself with the Class identifier.

EASA:
We accept the deviation as alternate means to meet the requirement.
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European Aviation Safety Agency

Deviations requests ETSO.Dev.P027 for an ETSO approval for CS-ETSO applicable
to
Headset including Microphone (ETSO-C57a, C58a)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C57a — Headsets and Speakers

No Deviation ETSO-C57a#5 — Headsets and Speakers

Deviate from RTCA DO 214 Section 2.3.8.4, 2.6.2.8 and reduce the force for the cord-
connector pull-out tests at the headset side from 5.0 kg to 1.0 kg for in-ear equipment.

Requirements:

RTCA/DO-214 §2.2.8.3 and 8§2.3.8.4 (and test method §2.6.2.8)
2.6.2.8 Cord-Connector Pull-Out
a. Connect the cord/connector assembly so that the cord and connector are in axial
alignment.
b. Gradually apply an axial force to the cord such that the force reaches at least:
(1) 5 kg for cords of 4.0 mm diameter or less
(2) 10 kg for cords greater than 4.0 mm diameter
c. Apply the force for one hour, then gradually remove the force and inspect the cord-
connector assembly upon removal from the fixture.

Industry:

The cord-connector pull-out test is considered to demonstrate the strength and durability
of a cord-connector fastening when subject to loads and strains during normal use,
including a steady pull which may occur when mounted in a fixed mounted panel.

The earpiece-cord fastening for the headset will be subject to less amount of steady pull
as the headset is not fixed at the head and the headset is not connected to a fixed
mounted panel. Due to the reduced strains and weight of the earpiece, industry consider
maximum pulling load of 1.0 kg as applicable for the earpiece — cable interface.

EASA
This test is not applicable for the cord — headset interface. The cord-connecter pull-out
test is specified only for the connector side of the cable and not for the headset side of

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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the cable. We consider the requirement as not applicable to the headset side of the
cable. Consequently, we do not grant a deviation.

Never the less, we agree that this kind of test is useful when using an in-ear earpiece
element, as a pull-out action is performed as well. We agree to use 1.0 kg pulling load as
acceptable test condition.

ETSO-C57a#6 — Headsets and Speakers

Deviate from RTCA DO-214 Section 2.3.1.1 and allow higher frequency response levels
(up to +12 dB) at frequencies above 1.5 kHz. An additional speech quality test is
performed to substantiate the equal level of safety.

Requirement:

DO-214 Section 2.3.1.1 Frequency Response

When tested in accordance with the test procedures of subparagraph 2.7.2.1b, at an
input power level of 1 mW (RMS), the frequency response of the headset over the
frequency range of 350 to 3000 Hz shall not vary by more than +/-6 dB with respect to
the reference acoustic output as obtained in subparagraph 2.7.2.1a.

Industry:

First it has to be considered that the test setup using a coupler may not be 100%
representative for the conditions seen in real applications. The coupler used is known to
influence the measurement results.

Amplification of the higher frequencies (2kHz — 4kHz) will improve the understand-ability
of speech, as those frequencies are most important for language understanding. For
understanding it is most important to have a frequency response without “holes” in the
transmitted band.

There might be a risk that the 10 dB increase in the frequency characteristic may result
in poor speech quality and listening discomfort. Consequently an additional speech
guality test is performed to substantiate the listening comfort. One of the known tests for
this purpose is the DANTALE CD. With this test it is demonstrated that there is no
negative influence on the speech intelligibility.

EASA:
EASA accepts a speech quality test to demonstrate an equivalent level of safety.

ETSO-C58a - Aircraft Microphones (Except Carbon)

ETSO-C58a#3 - Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 Section 2.2.1 and replace/supplement the frequency
response requirement by requirements provided in ISO/TR 4870, ANS/ S3.2-1989 for
in-ear microphones using bone-conducting technology. In the frequency-range 3.2 — 6
kHz the limit may exceed the -10 dB up to a maximum of -20 dB at 6 kHz.

Requirement:

DO-214 Section 2.2.1

When tested in accordance with the test procedure in subparagraph 2.6.2.1b, the
microphone shall have a frequency response which falls within the limits shown in Figure
2-1.
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2.6.2.1 b Frequency Response

(1) Set up and calibrate the Artificial Voice and associated equipment, according to the
manufacturer’s instructions. Set the output frequency at 1000 Hz and the SPL to 94 dB
SPL re: 20 uPa 6 mm from the opening.

(2) Connect the microphone to the electrical interface shown in Figure 2-3. Set the dc
supply voltage to 8.0 V. Set any microphone amplifier gain controls at maximum gain.

(3) Position the microphone 6 mm from the opening.

(4) Operate a level recorder in tandem with the sine generator (automatic mode) and run
a frequency response curve, or manually adjust the sine generator to frequencies of 350,
500, 700, 1000, 1500, 2000, 2500, 3000, 4000, 5000, and 6000 Hz, reading the output in
dB own audio-frequency voltmeter for each frequency. From this data, plot a curve of the
frequency response of the microphone.

Industry:

It is important to understand that sound picked up via bone conducting technology has
different frequency characteristics than sound picked up via airwaves. The sound is
conducted differently through flesh and bone than through air. The bone conduction
microphone is adjusted to compensate for this and so the frequency response curve is
not the same as a traditional microphone system — if it was, the result would be
unintelligible.

Industry position is that the overall purpose of the test is to demonstrate a theoretical
satisfactory intelligibility for a traditional microphone. The in-ear microphone fails to meet
the criteria but as the intelligibility has demonstrated in the speech intelligibility test, we
find the deviation from the frequency response test to be minor and without real influence
in normal radio communication.
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The failure to comply with the required microphone frequency response criteria will not
influence the performance of other equipment and industry position is that for in-ear
headsets the frequency response as provided in ISO/TR 4870, ANS/ S3.2-1989 shall be
used and will not degrade the overall system performance.

The microphone system has been subject to a speech intelligibility test to verify that the
microphone fulfils the general requirements stated in RTCA DO-214. The following test
set up was used:

e The speaking (pilot) position was subjected to noise which was recorded on a
Boeing 737NG en route from CPH to STU. The noisiest part of the recording was
then played on loop (continuously) at the exact level that was measured in the
real cockpit.

e The listening position (ATC) was in the way a replica of the control centre at CPH
airport.

e The test was performed by the speaker reading and speaking one word every
four seconds and the listener should then pick the correct word among four very
similar words e.g. cool, pool, fool, school.

The test objective was to reach a correct score of 80% as this is considered to be
sufficient to understand a sentence (context).

The aviation headset scored 93% and so passed the test with a considerable margin.

The reference headset scored 97%. This score was achieved only in a setup where the
microphone was positioned in a perfect position. This will not always be true in a “real
life” situation. If the boom microphone is not positioned correctly (one centimeter offset),
a headset with a boon microphone will suffer greatly and will get a significant lower result
on the intelligibility test! Since the in-ear microphone is always placed in the exact same
position, there should be no real difference between the perfect test setup and ‘real life’.

It should also be noted that if the ambient noise level raises for any number of reasons
e.g. a broken window, the in-ear microphone should not suffer in quality as the
microphone is shielded from the ambient noise inside the user’s ear canal. A traditional
boom microphone would on the other hand require the pilot to speak up significantly to
obtain a readable signal-to-noise ratio and in all circumstances, the overall intelligibility
will decrease.

EASA:
We accept the alternate means of compliance for in-ear microphones.

ETSO-C58a#4 - Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 Section 2.2.11 and allow acoustical cross-talk from the
Headset to Microphone for frequencies above 4.5 kHz up to a maximum signal of 9 dB
mV at 6 kHz for in-ear systems with one active microphone.

Requirement:

DO-214 2.2.11 Headset / Handset Isolation

When tested in accordance with subparagraph 2.6.2.10, at no frequency shall the output
of the microphone circuit exceed 2.0 mV (6 dB re 1 mV).

2.6.2.10 Isolation - Headsets and Handsets

a. This test is performed on a complete headset or handset when either one includes
both a microphone and one or more earphones mounted on the same mechanical
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assembly. The test is performed on a complete unit mounted on a fixture to simulate "as
used" condition. The earphone(s) acoustic output shall be mechanically sealed by the
test fixture, so as to minimize the direct acoustic leakage between the earphone(s) and
the microphone. Microphone booms and headbands shall not be restrained from
vibration, and shall be adjusted to their fiftieth percentile length.

b. Input and output signals for this test shall be applied and measured at the headset or
handset electrical connector via a mating connector. This test shall include the connector
and cable as normally supplied with the headset or handset. Any reasonable means shall
be used to isolate the input/output signal on the instrumentation side of the mating
connector, such as transformers or isolated grounds circuits.

c. Connect the earphone circuit to a generator having a series resistor with a value in
ohms equal to the rated impedance of the headset or handset under test. Adjust the
output of the generator at 1000 Hz so that 10 mW is delivered to the earphone circuit.
The internal impedance of the generator shall be less than one tenth of the value of the
external resistor.

d. Connect the microphone circuit as shown in Figure 2-3, and set the excitation voltage
to 16 volts. As in b. above, the microphone circuit shall include the normal supplied
headset or handset cable and connector, and mating connector.

e. Without changing the generator output, apply a frequency sweeping sine wave signal
to the earphone circuit between 350 Hz and 6000 Hz while observing the output of the
microphone circuit. The sweep speed shall not be faster than one octave in five seconds.

f. Repeat step e. above but with the phase of the headset driving signal reversed.

Industry

The test objective is to make sure there are no acoustical feedback between microphone
and loudspeaker, which will result in a very high pitched noise being transmitted making
communication completely un-intelligible.

The in-ear system holds both, the microphone and the loudspeaker, in a very contained
space inside the ear shells. Only one microphone is active at any given time, but both
loudspeakers (one in each ear) are active at the same time.

Because of the very short distance between the loudspeaker and the microphone, the
headset does not comply to the test with the specified levels. This means that at the
prescribed levels there is some acoustical coupling between the active microphone and
the nearby speaker. The coupling does not result in a high pitched feed-back tone but it
is measurable in the required test setup.

On the other hand — with a microphone and a loudspeaker positioned so close together
there was always the risk of acoustical coupling and so the in-ear headset is designed
with an adjustable volume control for the loudspeaker in the ear where the microphone is
active. This means that the pilot has the option to turn down listening volume in one ear
and he is therefore in a position to eliminate any acoustical coupling leading to a high
pitched feed-back tone. The procedure is described in the corresponding user manual
section as follows: “If you hear an echo or a high-pitched noise (feed-back) when you
activate the microphone, your volume is too high. Turn down the volume (either on the
amplifier or on the panel) until the feed-back disappears”.

With this built-in design functionality, we argue that we have addressed the issue in
section 2.6.2.10 and that although the headset does not meet the technical requirements
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any feed-back or acoustical coupling can be managed and eliminated by the pilot to
sustain intelligibility and maintain optimal listening performance.

EASA
EASA accepts the alternate means of compliance for in-ear systems.
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European Aviation Safety Agency

Deviations requests ETSO.Dev.P028 for an ETSO approval for CS-ETSO applicable to
Direction Instrument, Magnetic Non-Stabilized Type (ETSO-C7d)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection certification
specifications and/or acceptable means of compliance with Part 21, as well as important
special conditions and equivalent safety findings, shall be submitted to the panel of experts
and be subject to a public consultation of at least 3 weeks, except if they have been
previously agreed and published in the Official Publication of the Agency. The final decision
shall be published in the Official Publication of the Agency.”

ETSO-C7d - Direction Instrument, Magnetic Non-Stabilized Type (Magnetic Compass)

ETSO-C7d#1 - Direction Instrument, Magnetic Non-Stabilized Type (Magnetic Compass)

Deviate from ETSO-C7d Section 3.1.2 to use of RTCA DO-160D change 3 in lieu of SAE
AS398A for environmental testing except that the Extreme Temperature Tests must be
performed in accordance with SAE AS398A.

Industry:
RTCA DO-160D shall been used to perform qualification tests. In each test case case, the
test parameter equals or exceeds that required by the AS398A test specification.

Actual Equivalenc
Area ETSO / AS398A Requirement Test d y
: Statement
Applied
Tl Low % torer The insirasects, of components, ahill be sabjscted to the
Tampa F L ures loated Ln whe following table in socerimmee with thelr
losatfon in the slreralf®. Afber sxpsscrs to thess Lesperstures fer 5 hours, DO-160D
rated parforaanse shall be obtaimed in 15 mimubes after spplicstion of raied X
Low power uring the magnetin fisld strength specifisd in Feragrach S.6 sxoept Para: 4.5.1
tha Hald mtrangth tolerance shall ba & B2 Category higher
Temperature
Instrunent Lecition 420Fs D1,
. (-40°C)
Heated Area (Tesparatare Contiollsd) =300
Unbieated Area (Tesperature Tnasobralled) -5
1.2 High T Taturat The requiresents of Paragraph 7.1 shall soply exoept that X
Eig’n_;;?ﬁﬁ‘qxuumn shall be S0C for heated arsas and 7OC for usheated DO-160D Equivalent,
High Shuas ol Twied Ty L by dycciond dn ¥ wisies 0% Ay Cioetion Para: 4.5.3 | duration covered
E- L] FETeET .
Temperature Cat. D1 by Extreme
(+70°C) Temperature Test
T:3 W svre: The instrument, of componants, shall, alter
exposuTes Lo amblent tesperatures of =650 and 700 for periods af DO-160D T f-65C
Extreme 2L hwars each and delay of 3 hoars at romm tespersbare follewlag cospletion Para: 4.5.2 emp or -
of the swpnerre, mest ths remirsssrts of Paragragh 5.1 and &2 Thars s +70<C for 24
Temperature stall e Bo evidencs of dimage a8 & Posult of sxpemore to the axiress tem- (-65T hours each cycle
peratures specifisd heredn. +70C) Y

1 Cf. EASA Web: http://www.easa.europa.eu/ws _prod/g/doc/About EASA/Manag_Board/2004/mb_decision 0704.pdf

ETSO.DevP.27 1/2






Tk Effect: The magretlo effect of the Type 11 Lefleatas shall ba
n terma of the deflsctlos of & free nagoet, approdisstsly 1h inches
. lomg Ao & magnstio fald wdth o hordsenial Letsssliy of 818 (D.0L) geads DO-160D
Magnetic when the indicator s held 4n varisds peaibicns en an sast-weat 1ine with its Section 15 If applicable
effect reareat part 12 irches from the center of the magnet. This test shall firet ection pp
b made swith the indicator nek speraling and then shall ke Fepastad wlih ke Category A
indientor in normal opecatios. The maximum ceflection of the free magret
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EASA:
We accept the deviation as alternate means to meet the requirement.
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European Aviation Safety Agency

Deviations requests ETSO.Dev.P029 for an ETSO approval for CS-ETSO applicable to
Airborne Navigation Data Storage System (ETSO-C109)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection certification
specifications and/or acceptable means of compliance with Part 21, as well as important
special conditions and equivalent safety findings, shall be submitted to the panel of experts
and be subject to a public consultation of at least 3 weeks, except if they have been
previously agreed and published in the Official Publication of the Agency. The final decision
shall be published in the Official Publication of the Agency.”

ETSO-C109 - Airborne Navigation Data Storage System

ETSO-C109#3 —Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*, Global Systems Inc., dated March 31 1983 paragraph 1.2, and define the intended
function to be a removable media navigation data storage device for loading current
navigation data.

Requirement:

ETSO-C109 implies that the data storage system should be an external device that uses a
fixed disk or bubble memory style of media and that the Navigation System would need to
retrieve data base waypoints from the equipment on an as needed basis.

Industry:

The equipment is designed as a removable media data download device. Data is stored on
mass storage devices which are inserted into the equipment in preparation for downloading
the data into the Navigation System’s non-volatile memory. In normal operation, data
downloads occur once at 28 day intervals (for the FMS). The equipment is not designed to
supply the Navigation System with navigation data parameters on an as need, or real-time,
basis. The data load process loads data parameters from the equipment into non-volatile
memory contained on the Navigation System. Once the navigation data download process
has completed, the equipment mass storage device containing the utilized information may be
removed.

It is incumbent on the Navigation System, via the data load process, to request the correct
data file and to check its validity. The equipment will validate the mass storage device
containing the requested file and issue an error, to the requesting Navigation System, if the
file does not exist. The equipment will also provide data link transport error detection and
recovery processes such that data packets sent will be validated as delivered correctly.

The FAA has already approved this deviation.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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EASA:
We accept the deviation as acceptable intended function for ETSO-C109 equipment.

ETSO-C109#4 —Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*”, Global Systems Inc., dated March 31 1983 paragraph 3.1, and allow the
introduction of requests for a set of data.

Requirement:

3.1 Data Information Access ... The Data Storage System shall output each type of data
stored by specific requests. Initiating a data request is most typically caused by entering a
location identifier into the Navigation System.

Industry:

For a navigation data update it is not practical to use specific requests caused by entering a
location identifier into the Navigation System for the update process. The equipment does not
output specific location identifier data upon request from the Navigation System. This
requirement is targeted more towards a fixed disk implementation where the Navigation
System consistently obtains navigation data from an external device. The equipment will
output navigation data files, which contain location identifier data, to the Navigation System
when the files are requested. Once loaded, the Navigation system will store and access this
data from its internal non-volatile memory with no further equipment accesses required.

FAA has accepted this deviation.

EASA:
We accept the deviation as acceptable means of compliance.

ETSO-C109#5 —Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems*, Global Systems Inc., dated March 31 1983 paragraph 3.2, and remove the
requirement to permanently store the navigation data in Non-volatile memory within the data
base update system.

Requirement:

3.2 Non-Volatile Memory

The navigation data shall be stored in non-volatile memory, and shall not be lost or altered in
any manner under all specified environment conditions.

Industry:

The intended function of the equipment is to be a data loading device. Consequently once the
data has been loaded into the FMS for storing, the data may be removed from the equipment
as it is stored in non-volatile memory in the FMS. As the loading is performed on ground, the
data storage capability and the data access has not to be demonstrated during environmental
testing.

The FAA has already approved this deviation.

EASA:
We accept the deviation as alternate means of compliance.
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ETSO-C109#6 —Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems", Global Systems Inc., dated March 31 1983 paragraph 3.3, and modify the
requirement to provide the data base identification and Expiration date on request in a way
that the information is provided as part of the data base transfer but not on individual request
for data base update systems.

Requirement:

3.3 Expiration Date:

The Data Base Identification and Expiration Date shall be stored for output to the Navigation
System(s). The Expiration Date must be revised at the time the navigation data is revised.

Industry:

Data base ldentification and the Expiration date are contained on the user-loaded mass
storage device containing the navigation data, in a header file, which is transferred to the
Navigation System as part of the data load process. The equipment does not specifically store
navigation data base Identification and Expiration Dates. The Navigation System is
responsible for verifying the correct data base identification and expiration date is loaded into
its non-volatile memory from the equipments mass storage device.

The FAA has already approved this deviation.

EASA:
We accept the deviation as alternate means of compliance.

ETSO-C109#7 —Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems", Global Systems Inc., dated March 31 1983 paragraph 3.4, and delete the
requirement to use the error detection codes contained in the navigation data base file on
each record during data transfer for data base update systems.

Requirement:

3.4 Error Detection Code Storage

Error detection codes shall be stored with the navigation data base and used on all data
accesses to verify the integrity of the requested data.

Industry:

Error detection codes are stored as part of the navigation data; however the equipment does
not use these codes to verify the integrity of the navigation data file. The navigation system
requesting the navigation data file is responsible for verifying the integrity of the downloaded
data, via the navigation data file error detection codes, once the data load has completed.
This ensures the data base has loaded correctly into the target Navigation Systems non-
volatile memory. However, the equipment will verify the integrity of every byte sent across the
transmission medium to the navigation system such that errors are not introduced on the
original data provided on the source mass storage device.

The FAA has already approved this deviation.

EASA:
We accept the deviation as alternate means of compliance.
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ETSO-C109#8 —Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems", Global Systems Inc., dated March 31 1983 paragraph 3.5, and delete the
requirement to check for duplicate Identifiers for data base update systems.

Requirement:

3.5 Duplicate Identifiers

Navigation data typically contains identifiers that are used to designate more than one point.
Therefore, the Data Storage System shall have a means to unambiguously identify each of
the several sets of navigation data that have duplicate identifiers.

Industry:

This requirement is not applicable to data base update systems. The equipment does not
manipulate navigation data information contained on any inserted or internal mass storage
device and therefore will not identify any duplicate identifiers. This function is covered as part
of the navigation system data load process which uses the FMS Navigation data base as its
source for reliable navigation data and utilizes the guidelines as published in ARINC 424.
Additionally, with the navigation data loaded the Navigation System will not allow the creation
of duplicate identifiers.

The FAA has already approved this deviation.

EASA:
We accept the deviation as alternate means of compliance.

ETSO-C109#9 —Airborne Navigation Data Storage System

Deviate from ,Minimum Performance Standard for the Airborne Navigation Data Storage
Systems", Global Systems Inc., dated March 31 1983 paragraph 3.6, and delete the
requirement permanently store, update and automatically select navigation data based on
expiration date for data base update systems.

Requirement:

3.6 Data Updating Provisions

A means shall be available to allow easy and reliable updating of the Data Storage System.
Provisions shall be made for the use of the updated data in conformance to the navigation
data affectivity dates in use.

Industry:

This requirement is not applicable to data base update systems. The user-inserted mass
storage device(s), the unit, Navigation System and electrical interface all form the updating
mechanism. The equipment and user-inserted mass storage device are used as the vehicle to
data load a new navigation data base into the Navigation System at the intervals governed by
the expiration date of the previous data base (every 28 days for FMS). The equipment does
not retain navigation data once the user-inserted mass storage device is removed nor does it
process data base expiration dates. The Navigation System is responsible for verifying the
data base integrity and expiration date correctness as part of the data load process.

The FAA has already approved this deviation.

EASA:
We accept the deviation as alternate means of compliance.
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European Aviation Safety Agency

Deviations requests ETSO.Dev.P030 for an ETSO approval for CS-ETSO applicable to
Aircraft Altimeter, Pressure Actuated, Sensitive Type (ETSO-C10b)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection certification
specifications and/or acceptable means of compliance with Part 21, as well as important
special conditions and equivalent safety findings, shall be submitted to the panel of experts
and be subject to a public consultation of at least 3 weeks, except if they have been
previously agreed and published in the Official Publication of the Agency. The final decision
shall be published in the Official Publication of the Agency.”

ETSO-C10b#8 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from SAE AS 392C Section 4.1 and provide a vertical altitude scale/tape with digital
readout instead of a pointer moving in a clockwise direction.

Industry:

For modern electronic cockpit displays it is state of the art to use vertical scales/tapes instead
of clockwise moving pointers. The modern technology does not require using circular
instruments any longer. The proposed altitude display is consistent with SAE ARP 4102-7
Appendix A Symbols 39 and 40.

EASA:
We accept the deviation as acceptable means of compliance.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf

ETSO.DevP.30 1/1



http://www.easa.europa.eu/ws_prod/g/doc/About_EASA/Manag_Board/2004/mb_decision_0704.pdf




European Aviation Safety Agency

Deviations requests #31 for an ETSO approval for CS-ETSO applicable to
Airborne Navigation Sensors using the GPS augmented by WAAS (ETSO-C145)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C145#8 Airborne Navigation Sensors using the GPS augmented by
WAAS
Requirement:

Deviate from ETSO-C145 to use RTCA DO-229D (as required in FAA TSO-C145b)
instead of RTCA DO-229A.

Industry:

ELOS is provided by use of later revision requirement document. RTCA DO-229D is a
successor document for RTCA DO-229A. RTCA DO-229D is referenced in TSO-C145b.

EASA: We accept this deviation as alternate means of compliance. EASA has initiated a
rulemaking task to harmonise with the TSO-C145c, which further modifies some
requirements of RTCA DO-229D. Currently those changes are accepted as well, but not
required. Consequently, we recommend explicitty mentioning the compliance to those
changes in the DDP if applicable.

1 Cf. EASA Web: hitp://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviations request #32 for an ETSO approval for CS-ETSO
applicable to an Aircraft Seat (ETSO-C127a)

Introductory note

The hereby presented Deviations request shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004' products
certification procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted
to the panel of experts and be subject to a public consultation of at least 3 weeks,
except if they have been previously agreed and published in the Official Publication
of the Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Ipeco Holdings Ltd submitted to EASA a deviation request against CS-ETS0O-127a
for their Cabin Attendant Seat model number 398-0001.

ETSO-C127a is addressing rotorcraft, transport aeroplane, and normal and utility
aeroplane seating systems.

Requirement
ETSO-C127a paragraph 3.1.1:

The proposed aircraft seats shall be substantiated to the minimum performance
standards set forth in SAE AS8049A.

Industry
Deviation request, dated 12" January, 2009 — Aircraft Seats

Deviating from ETSO-C127a paragraph 3.1.1 by meeting, instead of the
requirements set forth in SAE AS8049A specification, the requirements contained
in relevant paragraphs of SAE AS8049 Revision B which do correspond to the
ones in SAE AS8049 Revision A as listed and modified by ETSO-C127a.

Backaground:
The ETSO-Cl127a refers to SAE standard AS8049 revision A, which contains
design and testing requirements for aircraft seats.
SAE standard AS8049 Rev. A was revised by SAE in January 2005 to Rev. B. This
up-dated version of AS8049 was not available at the time the ETSO-C127a was
issued (24.10. 2003).

! Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag Board/2004/mb_decision 0704.pdf
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European Aviation Safety Agency

Equivalent Level of Safety:

e The amended paragraphs of AS8049 Revision A listed in Appendix 1 of
TSO-C127a are included in AS8049 Revision B.

e Revision B of SAE AS8049 represents an up-dated version of this industry
standard and is commonly regarded to be an improvement in certification of
aircraft seats. Hence it provides at least the same level of safety than the
previous Revision A.

EASA:

We accept the deviation as an alternate means to meet the requirement because:

e by using the latest Revision B of that SAE standard an obvious improvement
in safety of aircraft seats would be achieved.

e Current SAE standard AS8049 Rev. B is used as the basic technical standard
for certification of seats and their installation on CS part 25 aircraft.
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European Aviation Safety Agency

Deviations requests #33 for an ETSO approval for CS-ETSO applicable to
the GPS-WAAS Receiver (ETSO-C146), Fuel Flowmeters (ETSO-C44b)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C146 — STAND-ALONE AIRBORNE NAVIGATION EQUIPMENT USING
THE GLOBAL POSITIONING SYSTEM (GPS) AUGMENTED BY THE WIDE
AREA AUGMENTATION SYSTEM (WAAS)

ETSO-C146#21
Deviate from RTCA DO-229D 2.2.1.1.4.3 and allow the use of other viewing angles e.qg.

10 degree maximum vertical viewing angle above the upper display edge, identified as
limitation in the installation manual.

Requirement:
RTCA DO-229D 2.2.1.1.4.3 "They [all displays] shall be fully readable up to a vertical
viewing angle of 20 degrees from normal to the face of the display screen.”

Vertical viewing angle,
looking from left side of unit

.r"-d?

Harizontal viewing angle,
ooking frem top siae of unit

-

35 degrees 35 degrees

RTCA DO-229D § 2.2.1.1.4.3 Requirement

Industry:

Industry requests a deviation to use other viewing angles in this case 10 degree vertical
viewing angle above the upper display edge. Equivalent Level of Safety is provided by an
installation limitation that will require the screen orientation of the unit to be situated in a

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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manner that will not allow a pilot to view beyond the defined maximum viewing angle of
10 degrees from a normal to the face seating.

The requirement anticipates an installation under the glare shield but the system may be
designed for installation in the centre console as well. For such installations the optimum
viewing angle may be different as illustrated in the following picture. The description of
the viewing angle in the installation manual provides sufficient information to the installer
to assess, if the unit can be used in the current installation condition.

‘Wertical wewing angle. with regards of units
nstallation and line of sight

Installation situation

EASA: The use of RTCA DO-229D as requirement document has been accepted under
deviation ETSO-C146#18. In addition we accept the deviation form that standard as
alternate means to meet the requirement.

3. ETSO-C44b — Fuel Flowmeters

ETSO- C44b#5

Deviate from ETSO-C44b SAE AS 407C section 4.2.3 and use analog scales that have
graduations that exceed 10% of full scale value when the analog scale is accompanied
by a digital readout.

Requirement
SAE AS 407C section 4.2.3 Graduations: Major graduations shall be used at intervals
not to exceed 10% of full scale value.

Industry

Equivalent level of safety is provided when the digital gauge readout has a resolution
less than 10% of full scale and a pilot is immediately able to identify the actual fuel flow
from the digital readout.
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The following fuel flowmeter gauges illustrate analog scales accompanied by digital
readouts.

FFlow GPH 135
— ) |

The FAA has already accepted this deviation.

EASA

The use of SAE AS 407C as requirement document has been accepted under deviation
ETSO-C44b#1. In addition we accept the described deviation form that standard as
alternate means to meet the requirement.
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European Aviation Safety Agency

Deviations requests #35 for an ETSO approval for CS-ETSO applicable to
ADS-B transmitter (ETSO-C166a), Traffic Advisory System (TAS) Airborne
Equipment (ETSO-C147), Traffic Alert and Collision Avoidance System (TCAS)
Airborne Equipment, TCAS Il (ETSO-C119b), VHF Radio Communication
Transmitting/Receiving Equipment operating within the Radio Frequency Range
117.975-137 MHz (ETS0O-2C37e, 2C38e), or Airspeed Tubes (Electronically Heated)
(ETSO-C16)

Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-Cl166a - Extended Squitter Automatic Dependent Surveillance -
Broadcast (ADS-B) And Traffic Information Services (TIS-B) Equipment
Operating On The Radio Frequency of 1090 MHz

ETSO-C166a#1
Deviate from ETSO-C166a, 4.2 and allow not marking the unit with the class information,
which is instead provided in the installation manual.

Requirement: Transmitting and receiving components must be permanently and legibly
marked. The following table explains how to mark components.

RTCA/DO-260A provides
the equipment class in
Section 2.1.11, and the
receiving equipment
type in Section 2.2.6.
If component can: Mark it with: Sample marking pattern:
Transmit and receive Equipment class it Class AO/Type 1

supports, and

Receiving

equipment type
Transmit, but not Equipment class it Class B1, or Class A3-
receive supports Transmitting Only
Receive, but not Equipment class it Class A2/Type 2-Receiving
transmit supports, and Only

Receiving

equipment type

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Industry: Industry requests a deviation not to mark the unit with the ADS-B class
information. The ADS-B functionality is added by software update and uses the existing
hardware. Instead of providing the information on the unit, the information will be
provided in the installation manual and is through that method available to installers and
interested persons.

As the unit is a panel mounted device access to such kind of information in the aircraft
would require the removing of the unit from the aircraft anyhow. Consequently Industry
considers it to be sufficient to provide this type of information in the installation manual
and not on the unit itself.

EASA: We agree to the approach under the condition that the information is provided in
the operating manual as well.

The operator and the ramp inspector may later on have the need to assess if a dedicated
ADS-B out functionality is provided but may not have the dedicated installation manual at
hand. The equipment labelling allows assessing the approval basis for the ADS-B
function (e.g. ETSO-C166a Class B0). We anticipate that this information may be
needed to assess if a certain operational procedure can be used and if the needed
functionality is available on board the aircraft before performing a flight.

Consequently we agree to the deviation if an alternate means is provided to have the
information on board the aircraft and not only in the maintenance / installation
documentation e.g. through entry in the Aircraft Flight Manual (AFM).

ETSO-C166a#2
Deviate from RTCA DO-260A section 2.2.4.3.4.7.3.b and use alternate correction
techniques as specified in DO-260A section 2.2.4.4.3.1.

Requirement:

... The ADS-B transmission shall be accepted as a valid ADS-B Message if:
a. The first five bits of the data block contain either the code 1 0001 or 1 0010 (i.e.,
either DF=17 or DF=18);
b. AND no error is detected, OR error correction performed in accordance with
§2.2.4.4.2.2.d and Appendix A, Section 3 of RTCA DO-185A can be successfully
applied, AND no more than seven consecutive data bits fail the following
confidence test: ....

Industry: Industry requests a deviation from RTCA DO-260A section 2.2.4.3.4.7.3.b to
use the Conservative and Brute Force error correction techniques specified by RTCA
DO-260A section 2.2.4.4.3.1 instead of the one specified in section 2.2.4.4.2.2.d and
Appendix A, Section 3 of RTCA DO-185A. This deviation provides a greater margin of
safety and higher degree of performance since the Conservative and Brute Force error
correction is “more capable” in high interference environments.

EASA: We agree to the deviation.
ETSO-C166a#3
Deviate from RTCA DO-260A section 2.2.4.5.b and use alternate correction techniques

as specified in DO-260A section 2.2.4.4.3.1.

Requirement: Error correction techniques for equipment class A0 shall be applied by the
ADS-B Receiving Subsystems in accordance with RTCA DO-185A, Appendix A, 8A.3.
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Industry: Deviate from RTCA DO-260A section 2.2.4.5.b to use the Conservative and
Brute Force error correction techniques specified by RTCA DO-260A section 2.2.4.4.3.1
instead of Appendix A, Section 3 of RTCA DO-185A. This deviation provides a greater
margin of safety and higher degree of performance since the Conservative and Brute
Force error correction is “more capable” in high interference environments.

EASA: We agree to the deviation.

3. ETSO-C147 —Traffic Advisory System (TAS) Airborne Equipment

ETSO-C147#1

Deviate from RTCA DO-197A section 2.2.9.1 to realize the bearing estimation function
using a direction finding antenna augmented by tracked correlated ADS-B data (hybrid
surveillance).

Industry: The bearing estimation function shall be realised using a direction finding
antenna augmented by tracked correlated ADS-B data when such data is available and
of sufficient integrity. This method is known as hybrid surveillance and allows the use of
all available ADS-B data in the computation leading to more accurate information.

ADS-B data is only available when the TAS equipment is configured to operate with a
companion ADS-B transmitter. This deviation applies only when a target tracked through
passive ADS-B surveillance is correlated with a target tracked through active
surveillance. Uncorrelated ADS-B targets, when within the TAS range, are not displayed.

When a traffic advisory (TA) is in effect for a target, direction finding only via active
surveillance and direction finding antenna(e) takes precedence (Reference AC 120-86,
Appendix G, paragraph 3.3).

EASA: The deviation is inline with the ACAS hybrid surveillance concept intended to be
implemented through the update of ETSO-C119 to revision C. Sufficient methods to
validate the ADS-B in data is implemented as it can currently not be assumed that all
transmitted ADS-B messages are correct. In result we agree to the deviation.

ETSO-C147#2

Deviate from RTCA DO-197A section 2.2.11 to use the suppression pulse on the aircraft
suppression bus specified by RTCA DO-185A section 2.2.3.12 (70 +/-1 us from top
antenna and 90 +/-1 ps from bottom antenna) instead of 100 +/-5 ps.

Industry: This deviation results in an increased level of safety because the suppression
pulse duration of RTCA DO-185A, called in ETSO-119b for Traffic Alert and Collision
Avoidance System TCAS Il equipment, provides adequate suppression of on-board
equipment during interrogations, and the shorter duration and tighter tolerance results in
increased availability of on-board equipment on the suppression bus.

EASA: We agree to the deviation.

ETSO-C147#3
Deviate from ETSO-C147 Appendix 1 section 1.6 and use selective Mode S
interrogations to limit the interference.
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Industry: Deviate from ETSO-C147 Appendix 1 section 1.6 to use selective Mode S
interrogations as specified by RTCA DO-185A section 2.2.3.8.1 and 2.2.3.9 following all
the applicable protocols for Mode-S surveillance interrogations in the National Airspace
System (NAS) as stated in DO-185A and DO-181C. Selective Mode S interrogation and
directional interrogation techniques, per DO-185A sections 2.2.3.9 and 2.2.4.5.4.2,
respectively, will be used. Interrogation power and interference limiting will be dictated
by DO-185A algorithms and standards as allowed by RTCA DO-197A section 1.5.2.c.
This deviation provides an equivalent level of safety for the following reasons:

1. RTCA-DO-197A section 1.5.2.c states; “It is possible to enhance the minimum
design by increasing interrogation power and/or rate and thus improve
surveillance reliability. This can be done by adding the capability to transmit
Mode S broadcasts and thus to operate according to the Active TCAS I
interference limiting standards.”

2. As stated in RTCA DO-197A section 2.2.6; “As an alternative to the above, an
Active TCAS | may choose to transmit Mode S broadcast signals, in which case it
would then appear to be a Active TCAS Il and could therefore increase its power-
rate limits to the limits specified for a Active TCAS Il in RTCA-DO-185." This
provides an equivalent or better margin of safety by assuring all interference
effects of the TAS equipment are kept at the lowest possible level.

3. Equivalent or better level of safety is assured by conforming to all RTCA DO-
185A requirements for Active TCAS |1l selective interrogation, directional
interrogation and interference limiting. These requirements are the accepted
MOPS for ETSO-C119b, TRAFFIC ALERT AND COLLISION AVOIDANCE
SYSTEM (TCAS) AIRBORNE EQUIPMENT, TCAS II.

EASA: The intend of the requirement is to assure that all interference effects from Active
TAS equipment are kept to a low level and that Active TAS equipment is controlling its
interrogation rate or power or both to conform to acceptable limits. We accept the
deviation. Section 2.2.6 of RTCA/DO-197A, which is superseded by ETSO-C147
Appendix 1 section 1.6 had already foreseen an option to used Mode S interrogations.
Further, the mode S interrogation technique is known to reduce the overall fruit on the
transponder frequencies by reducing the necessary answers to interrogations.

ETSO-C147#4
Deviate from RTCA DO-197A section 2.2.3.2.1 to use the Interrogations Spectrum
requirement of RTCA DO-185A section 2.2.3.3 for Mode S interrogations.

Industry: Deviate from RTCA DO-197A section 2.2.3.2.1 to use the Interrogations
Spectrum requirement of RTCA DO-185A section 2.2.3.3 instead of the requirement of
RTCA DO-197A section 2.2.3.2.1 because the TAS equipment will be capable of
performing Mode S interrogations. The RTCA DO-185A spectral requirement considers
both Air Traffic Control Radar Beacon System (ATCRBS) and Mode S interrogators.

EASA: We accept the deviation.

ETSO-C147#5
Deviate from RTCA DO-197A section 2.2.3.5 to use the “Mode C Only All-Call” format
specified by RTCA DO-185A section 2.2.3.8.1 instead of the “Mode C” format for
interrogations.

Industry: Deviate from RTCA DO-197A section 2.2.3.5 to use the “Mode C Only All-Call”

format specified by RTCA DO-185A section 2.2.3.8.1 instead of the “Mode C” format for
ATCRBS interrogations. When performing Mode S selective interrogations, this deviation
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provides an increased level of safety because the use of the “Mode C Only All-Call”
interrogation format will prevent Mode S transponders from responding to ATCRBS
interrogations, and thus reduce the amount of FRUIT caused by the TAS equipment.

EASA: We accept the deviation.

ETSO-C119b#2
Deviate from RTCA DO-185A and consider the RWG Recommended Modification 2.0 to
TSO-C119B and the modifications as introduced by appendix 1 to TSO-C119b.

Industry: Deviate to use RTCA DO-185A as modified by Appendix 1 of TSO-C119b and
‘RWG Recommended Maodification 2.0 to TSO-C119b’ justified by the following:
1. The historical TSOC119b for TCAS I, includes Appendix 1 as exceptions to DO
185A.
2. The RTCA SC-147 TCAS Il Requirements Working Group recommends ‘RWG
Recommended Modification 2.0 to TSO-C119b’ as acceptable deviations to the
TCAS Il system defined by TSO-C119b/ETSO-C119b.

EASA: We accept the deviation. The Agency has published the Notice of Proposed
Amendment (NPA) 2009-03 to update ETSO-C119b. The updated document is
considered harmonised with the recently published TSO-C119c and refers to RTCA DO-
185B having the requested changes incorporated.

ETSO-C119b#3
Deviate from RTCA DO-185A section 2.2.4.4.2.2.b to use the Enhanced Preamble
Detection method of RTCA DO-260A Appendix | section 1.4.1.

Industry: This Mode S preamble detection technique is required for 1090 MHz Extended
Squitter ADS-B receivers (Class Al, A2 and A3) required by TSO-C166 and ETSO-
C166A. The request for this deviation is justified by RTCA DO-260A section 2.2.4.4.2
which describes it as an improvement over RTCA DO-185A methods that reduces the
probability of a false alarm caused by detection of an apparent Mode S preamble
synthesized by overlapped Mode A/C FRUIT replies.

EASA: We accept the deviation.

ETSO-C119b#4
Deviate from RTCA DO-185A section 2.2.4.4.2.2.c to use the baseline multi-sample bit
and confidence declaration technique of RTCA DO-260A Appendix | section 1.4.2.3.1.

Industry: This Mode S bit and confidence declaration technique is required for 1090
MHz Extended Squitter ADS-B receivers (Class Al, A2 and A3) certified to TSO-C166
and ETSO-C166A. The deviation is justified by RTCA DO-260A section 2.2.4.4.2 which
describes this method as an improvement over RTCA DO-185A methods.

EASA: We accept the deviation.
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4, ETSO-2C37e, 2C38e — VHF Radio Communication Transmitting/Receiving
Equipment operating within the Radio Frequency Range 117.975-137 MHz

ETSO-2C37e#1

Deviate from ETSO-2C37e 3.1.1 and use EUROCAE ED 23B including amendments 1
to 3 instead of the initial release of the document.

Industry: Equal Level of Safety is provided by use of a later revision of the document.

EASA: We accept the deviation as the amendments are considered a minor correction of
the document.

ETSO-2C38e#1

Deviate from ETSO-2C38e 3.1.1 and use EUROCAE ED 23B including amendments 1
to 3 instead of the initial release of the document.

Industry: Equal Level of Safety is provided by use of a later revision of the document.
EASA: We accept the deviation as the amendments are considered a minor correction of
the document.

5. ETSO-C16 - Airspeed Tubes (Electronically Heated)

ETSO-C16#1
Deviate from ETSO-C16 section 3.1.1 and use SAE AS 8006 instead of SAE AS 393 as
the Minimum Performance Standard.

Industry: Equal Level of Safety is provided by use of the document superseding the
outdated standard.

EASA: We accept the deviation. An ETSO update is proposed in NPA 2009-08 to
endorse that standard as basis for the revised ETSO.
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European Aviation Safety Agency

Deviations request #36 for an ETSO approval for CS-ETSO applicable to
a Life Preserver (ETSO-C13f)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004* products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C13f — Life Preservers
ETSO-C13f does address inflatable (type 1) and non-inflatable (type IlI) life preservers.

Deviate from Appendix |, paragraph 4.1.4.3.1 (Gas Reservoir) by using International
Standard 1SO 12402-7 (issued November 2006) instead of MIL-C-601G (issued 1972) for
CO2 cylinder qualification.

Requirement:

4.1.4.3.1 Gas Reservoir. A reservoir containing a suitable compressed gas must be
provided to inflate each flotation chamber of the life preserver. If carbon dioxide (CO2)
cylinders are used, the standards of MIL-C-601G Amendment 1 dated August 31, 1972
or the equivalent are acceptable not withstanding any size or weight limitations.

Industry:

The ETSO as well as the equivalent FAA TSO for Life Preservers (TSO C-13f) does refer
to Mil-C-601G as the required standard for inflation cylinders. This Mil spec was originally
created in 1972 and subsequently cancelled in 1999. Upon its cancellation, it was
converted to an SAE standard, AS6011 with only minor editorial changes.

The Mil spec and subsequent SAE standard both allow for only three sizes of inflation
cylinders (8, 12 and 16 gram). This appears to be an oversight in the ETSO/TSO, as it
allows for single cell life preservers which require a higher capacity inflation cylinder.
Other areas of concern with the SAE standard include requirements for cadmium plating
which is now avoided by manufacturers, specific dimensions and thread sizes which are
not practical for larger volume cylinders, and additional requirements like specific
instructions for packaging parts.

The leading manufacturers of disposable gas filled cylinders manufacture their CO2
inflation cylinders to an international standard, EN 1SO 12402-7 avoiding the above
mentioned issues with the Mil spec or SAE standard. Unlike the SAE standard, the 1ISO
standard has been kept current, updated as recently as 2006, and allows for a 33 gram
cylinder.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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In reviewing all of the applicable standards, requirements, test data and history the
applicant points out that the international standard offers at the minimum an equivalent
level of safety to the SAE standard.

It should also be noted that the U.S. military, the originator of the Mil spec and its
subsequent SAE standard currently uses 33 gram cylinders qualified per EN ISO 12402-
7. This also shows that their design, construction and quality would meet the intent of the
previous standards.

Furthermore, 33 gram cylinders have proven their functionality and reliability in service
on life preservers made by other major emergency equipment providers.

EASA: We accept the deviation as alternate means to meet the requirement.

Note: The above deviation request had already been accepted by the FAA.
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European Aviation Safety Agency

Deviations requests #37 for an ETSO approval for CS-ETSO applicable to
Aircraft Tyres (ETSO-C62d)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C62d —Aircraft Tyres
ETSO-C62d#1

Deviate from Appendix 1 84.3.

Requirement: “Overpressure. The tyre shall withstand for at least 3 seconds a pressure
of at least 4.0 times the rated inflation pressure (as specified in paragraph 5.2) at
ambient temperature.”

Industry: A deviation is requested for the requirement of 4 times rated pressure reduced
to 3 times for retread tyres as per FAA AC145-4A paragraph 11d (“A retreaded tire,
processed in a manner similar to the example tested on the dynamometer, shall
successfully withstand a hydrostatic pressure of three times its rated pressure for 3
seconds without failure. The tire used to do the dynamometer qualification testing may
be used if desired”), and current industry practice.

EASA: We accept the deviation as alternate means to meet the requirement based on
the above, provided the whole of the re-tread process as described in AC145-4A is
followed, and not only the provisions of paragraph 11d.

1 Cf. EASA Web: http://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviations request #38 for an ETSO approval for CS-ETSO
applicable to a Safety Belt (ETSO-C114)

Introductory note

The hereby presented Deviations request shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004 products
certification procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted
to the panel of experts and be subject to a public consultation of at least 3 weeks,
except if they have been previously agreed and published in the Official Publication
of the Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Schroth Safety Products GmbH submitted to EASA a deviation request against CS-
ETSO-114 for their 4/5 Point Harness Restraint System type 26-()-().

ETSO-C114 is addressing torso restraint systems.

Requirement
ETSO-C114 paragraph 3.1.1 Minimum Performance Standard:

Standards set forth in the SAE Aerospace Standard (AS) document: AS 8043
JAircraft Torso Restraint System*, dated March, 1986.

Industry
Deviation request, dated 16" June, 2009

Deviating from ETSO-C114 paragraph 3.1.1 by meeting, instead of the
requirements set forth in SAE AS8043 specification, the requirements contained in
the relevant paragraphs of SAE AS8043 Revision A.

Background:
The ETSO-C114 refers to SAE standard AS8043, which contains design and
testing requirements for torso restraint systems.
SAE standard AS8043 was revised by SAE in March 2000 to Rev. A.

L Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag Board/2004/mb_decision 0704.pdf
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Equivalent Level of Safety:

o Revision A of SAE AS8043 represents an up-dated version of this industry
standard and is commonly regarded to be an improvement in certification of
aircraft torso restraint systems. Hence it provides at least the same level of
safety than the original issue.

EASA:
We accept the deviation as an alternate means to meet the requirement because:

e By using the latest Revision of that SAE standard, an obvious improvement in
safety of torso restraint systems would be achieved.

e Current SAE standard AS8043 Rev. A is used as the basic technical standard
for certification of torso restraint systems and their installation on CS part 25
aircraft.
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European Aviation Safety Agency

Deviation request #39 for an ETSO approval for CS-ETSO applicable to
a GPS Sensor (ETSO-C129A)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C129a#12 - (Airborne supplemental navigation equipment using
Global Positioning System (GPS)

Deviate from EUROCAE ED-72A 83.1.1.1 “Sensitivity” within condition #1 (search-the-
sky)

Requirement:

The equipment shall acquire satellite signals and meet this performance specification:

» with an input signal having carrier levels of —130dBmic

» in the presence of background thermal noise of —176.6dBM/Hz at the UuT input
port, if there is no preamplifier

» and —-178.6dBm/Hz at the preamplifier input if fitted.

» This requirement must be verified in minimum signal condition at UuT port as
defined in paragraph 3.1.1, i.e. with minimum antenna gain, maximum cable loss
and, if appropriate, minimum preamplifier gain.

Unless otherwise specified, once satellite signal are acquired, the equipment shall
continue to operate satisfactorily with satellite signals having carrier levels down to and
including —133 dBmic.

Industry:

Obiject of the deviation

At power up without initialisation or without a valid stored almanac (search-the-sky
condition), the GPS sensor is not able to achieve acquisition if all the GPS signals are at
the minimum level (-130dBmic) in the presence of:

v" Background thermal noise of —176.6dBM/Hz (at the UuT input port)

v" Unwanted interference signal levels specified into EUROCAE ED-72A §3.1.2.1 &
§3.1.2.2

v Minimum signal at UuT port for all the GPS satellites in view

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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The GPS sensor meets the required acquisition performances in the search-the-sky
condition (defined as condition #1 in ED72A §3.1.3.2 (a) if at least four of the GPS
signals are at the minimum level +2dB (-128dBmic).

The GPS sensor meets without restriction the required acquisition performances in
conditions #2 and #3 defined in ED72A §3.1.3.2. (b) and (c).

Once satellite signals are acquired, the equipment continues to operate satisfactorily with
satellite signals having carrier levels down to and including —133dBmic.

Note: There is no compliance issue with regard to the RTCA DO-208 / TSOC129a since
the condition #1 ED72A §3.1.3.2 (a) (search-the-sky condition) is not required.

Technical description of the deviation

According to EUROCAE ED-72A §3.1.3.2 (b), the normal initialisation mode for the GPS
sensor corresponds to the conditions where the following data are either input to the
equipment or available in non-volatile memory:

v Valid almanac

v" Valid UTC time (with date and year)
v" Valid present position

v" Valid present velocity

According to EUROCAE ED-72A §3.1.3.2 (a), the abnormal initialisation mode (search
the sky mode) only occurs if “the equipment has no initialisation data nor valid almanac”
stored into non-volatiie memory. This condition operationally occurs only into the
following cases:

v’ Stored almanac not valid (GPS sensor powered off during more than 10 weeks)
v' System (FMS for example) in charge of initialising the GPS sensor failed

Assuming that this abnormal mode occurs within the worst unwanted signal conditions
(interference), the signals from GPS satellites cannot be received all at minimum
strength at input port, which supposes minimum level of signal received by the antenna &
minimum receiving antenna gain. This situation is not realistic since both signal level
received by the antenna and receiving antenna gains depend on satellite elevation.
Furthermore, all the satellites in view cannot be at minimum elevation.

Moreover, the GPS sensor complies with FAA TSO C129a / RTCA DO-208 that is
considered equivalent to EASA CS-ETSO C129a / EUROCAE ED-72A, since CS-ETSO
C129a has been put into Index 1; index 1 being defined in Subpart B of CS-ETSO as
listing “all those ETSOs which are technically similar to FAA-TSOs”.

The GPS sensor therefore complies with the DO-208 required acquisition performance. It
also complies with the differences between ED-72A and FAA TSO C129a that are
indicated as being more significant by EUROCAE ED-72A (see §4.4 of ED72A below):
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4.4  There are no significant differences between ED-72A and FAA TSO C129a except
that ED-72A includes test procedures which do not exist in TSO C129a:

— cross track deviation display test procedure,

waypoint entry, waypoint storage, waypoint or leg sequencing test procedure,

approach mode selection and sequencing test procedure,

RAIM predictive test procedure.

Conclusion: Operational impact

With regard to EUROCAE ED-72A sensitivity requirement in search sky mode, there are
no operational conditions that lead to a search the sky acquisition failure. The GPS
sensor provides the equivalent level of safety without operational limitation.

In addition, there is no compliance issue with regard to the RTCA DO-208, which is
considered equivalent to EUROCAE ED-72A.

EASA:

In order to comply with the acquisition performances in the search-the-sky condition
(defined as condition #1 in ED72A §3.1.3.2 (a), the GPS unit requires at least four of the
GPS signals to have a minimum level +2dB (input signal having carrier levels of -
128dBmic instead of—130dBmic) or a power ratio of 1.58489 for an impedance of 50 Q
(58% more). The applicant claims that this test condition is theoretical.

The rationale is based on the fact that:

» the signal level received by the antenna and the gain of the receiving antenna
both vary with satellite elevation;

> ltis not possible in operational conditions to have all satellites in view at minimum
elevation;

» This EUROCAE ED-72A requirement does not exist in RTCA DO-208.

» Instead, RTCA DO-208 requires 1 GPS signal at maximum value, 1 GPS signal
at minimum value and all other GPS signals at minimum value + 3 dB (or 1.996
for an impedance of 50 Q (signal of about twice the minimum value)).

> The GPS unit meets RTCA DO-208.

The applicant is actually proposing to substitute the requirement from EUROCAE ED-
72A §3.1.3.2 (a)) with RTCA DO-208 as an equivalent level of safety.

This deviation impacts the acquisition time as specified in ED72A §3.1.3 with GPS signal
level at minimum value. It is to be noted that the requirement in ED72A §3.1.3.1 for
equipment condition #1 in ED72A §3.1.3.2 (a) has different maximum values for the
acquisition time (95%) between the English version and the French version of the text.
This difference has been transmitted to EUROCAE for further processing. However, the
test report for this unit indicates that the acquisition time is >= 15 min. Therefore, there is
definitely a deviation.

Under condition #1 of ED72A §3.1.3.2 (a), there is no acquisition in out-of-band

interference required conditions at frequencies 1500MHz and 1626.5MHz and for in-
band interference with 100kHz bandwidth In this case of “Search the sky” failure
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(bandwidth 100kHz, 16MHz, CW 1500MHz & 1626.5MHz), the unit successfully passes
the test with condition #2 of ED72A §3.1.3.2 (b). Under condition #1 of ED72A §3.1.3.2
(a) with an interference bandwidth of 1MHz and a level of -110dBm, the acquisition time
is 13mn45s. The Horizontal Position Accuracy (95%) is106m (requirement < 100m).
Acquisition time (8 mn 48s < 15 mn) and Horizotal Position Accuracy (76.7 m < 100 m)
are within expected boundaries under condition #1 of ED72A §3.1.3.2 (a) with
interference bandwidth of 1 MHz and level of -105 dBm.

Excerpts from EUROCAE ED72A

EQUIPMENT CONDITION 1 2 3

ACQUISITION TIME (95%) <15 min < 3.5 min <15 sec

Table 3-4: Acquisition Time Limits

CONDITIONS D'EQUIPEMENT 1 2 3

DELAI D'ACQUISITION (95%) < 10 min. = 3,5 min. =15 sec

Tableau 3.4 Limites de delai d'acquisition

In fact, the first equipment approval of this GPS engine dates back to 26/02/2002
(F.O0.074) and EUROCAE ED-72A was published in April 1992. Thus, it can be
confirmed that the GPS engine has been originally developed towards FAA TSO
C129a/RTCA DO-208. Indeed, EUROCAE ED-72A mentions in its introduction
“differences in tests methods for verification of GPS equipment during simulated flight
tests”. Moreover, the GPS engine complies with the other differences that are indicated
as being more significant by EUROCAE ED-72A:

4.4  There are no significant differences between ED-72A and FAA TSO C129a except
that ED-72A includes test procedures which do not exist in TSO C129a:

— cross track deviation display test procedure,

waypoint entry, waypoint storage, waypoint or leg sequencing test procedure,

approach mode selection and sequencing test procedure,

RAIM predictive test procedure.

Although there are technical differences between EUROCAE ED-72A and RTCA DO-
208, CS-ETSO C129a has been put into “Index 1”. According to Subpart B of CS-ETSO,
index 1 is defined as listing “all those ETSOs which are technically similar to FAA-TSOs”.
In practice, FAA TSO C129a/RTCA DO-208 and EASA CS-ETSO C129a/EUROCAE
ED-72A have been declared as providing an equal level of safety.

For all the above reasons, it is recommended to accept this deviation but to clearly
indicate it in the associated Declaration of Design and Performance (DDP).
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European Aviation Safety Agency

Deviations requests #40 for an ETSO approval for CS-ETSO applicable to
Airborne Systems for Non Required Telecommunication Services (In Non Aeronautical
Frequency Bands) (ASNRT) (ETSO-2C514)

Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in accordance with
EASA Management Board Decision No 7-2004" products certification procedure dated 30 March
2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection certification
specifications and/or acceptable means of compliance with Part 21, as well as important special
conditions and equivalent safety findings, shall be submitted to the panel of experts and be subject
to a public consultation of at least 3 weeks, except if they have been previously agreed and
published in the Official Publication of the Agency. The final decision shall be published in the
Official Publication of the Agency.”

2. ETS0O-2C514 - Airborne Systems for Non Required Telecommunication Services (In Non
Aeronautical Frequency Bands) (ASNRT)

ETSO-2C514#1
Deviate from ETSO-2C514, 3.1.2 and use EUROCAE ED-14D change 3/RTCA DO-160D change 3
instead of ED-14E/DO-160E as environmental test procedure.

Industry: Considering the difference between EUROCAE ED-14D change 3 / RTCA DO-160D
change 3 and EUROCAE ED-14E/RTCA DO-160E industry has the opinion that the differences are
not significant and that during installation it has to be assessed anyhow, if the equipment testing
meets the expected conditions of the aircraft environment.

The main differences the E and the D change 3 version are as follows:
Section4  Temperature and Altitude: A Short-Time Operating Low Temperature Test is
introduced.

Section 5 Temperature Variation: New categories S1 and S2 had been added.
Section 6  Humidity: Tolerances have been specified

Section 7 Operational Shocks and Crash Safety: Crash safety low frequency test case added,
editorial changes

Section 8  Vibration: High Level-Short Duration Vibration Test Categories Z added, S2, H2, R2, T,
T2 removed.

Section 9  Explosive Atmosphere: Fuel mixture rate calculation clarified. Editorial changes to
provide clarification.

Section 10 Waterproofness: Additional category Y for condensing water proofness.
Section 11 Fluids Susceptibility: Applicable test fluid list extended.
Section 12 Sand and Dust: New category S added.

Section 13 Fungus Resistance: Explanations added.

! Cf. EASA Web: http:/www.easa.europa.eu/ws prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Section 14 Salt Spray — Salt Fog: Title changed, category T added, Test procedure clarified with
shorter exposure time for category S.

Section 15 Magnetic Effect: Test procedure detailed.

Section 16 Power Input: Order of paragraphs changed and reworded, DC category A simplified —
sub categories deleted, For category A(WF) equipment the harmonic content is
increased, New maximum DC waveform contend specified, Test cases added for
Momentary Power Interruption test.

Section 17 Voltage Spike: no change

Section 18 Audio Frequency Conducted Susceptibility — Power Inputs: Introduction of category R
instead of A and category K instead of J, some tolerances are higher.

Section 19 Induced Signal Susceptibility: Subcategories have been defined for all categories.
Definition of frequency scan rates and dwell times for the tests added.

Section 20 Radio Frequency Susceptibility (Radiated and Conducted): Editorial changes and the
test procedure and the corresponding setup are described more detailed.

Section 21 Emission of Radio Frequency Energy: Editorial changes for clarification.

Section 22 Lightning Induced Transient Susceptibility: Definition for Core Wire added and for
Random Spacing removed. Test is specified in more detail.

Section 23 Lightning Direct Effects: No changes
Section 24 Icing: No changes

Section 25 Electrostatic Discharge (ESD): No changes
Section 26 Fire, Flammability: New section is added.

It can be seen that in most cases the update is a natural evolution of the standard and is not
introducing new requirements as in all cases there are possibilities to select categories allowing to
show compliance without doing much retesting. For fire/ flammability testing in all relevant
standards already exist a corresponding requirement but now fire / flammability testing is
considered part of the environmental testing. In any case it has to be assessed during installation if
the demonstrated categories meet the environmental conditions of the specific location selected.

EASA: We accept the deviation. In General we recommend using the latest version of the
environmental test procedures to reflect newest developments for new designed equipment but
acknowledge as well that this may be impractical for derivates (major changes) to already existing
design. In this specific case the applicant does not step back beyond the general environmental test
procedures as defined in CS-ETSO subpart A requesting version D change 3 as environmental test
procedure. For us it is important that the Electromagnetic Compatibility testing is using the extended
frequency range as defined in section 20 from revision D change 3 and section 21 from revision D
onwards to reflect the extension in the frequency use to higher frequencies and related potential
interactions.

EASA has determined that versions D, E and F provide an equivalent level of safety when the
applicable version is identified in the Declaration of Design and Performance (DDP) or the
Environmental Qualification Form (EQF). If the installed electrical/electronic equipment must meet
lightning requirements use RTCA/DO-160D change 3 or later. However, if the installed equipment is
expected to be subject to HIRF requirements use RTCA/DO-160F. RTCA/DO-160E is also
acceptable to meet the HIRF requirements for level B and C systems. It is the obligation of the
equipment installer to check that the performed equipment test is sufficient to cover the
environmental conditions applicable to the installation location.

RTCA/DO-160 will continue to be subject to revisions as needs arise in the aviation community.
However, it is not always feasible for an applicant to use the more current revision. The following
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table is a summary of the changes made from RTCA/DO-160C to D, D to E, and E to F. Versions of

RTCA/DO-160 prior to RTCA/DO-160D are also not included in this table.

DO-160 Changes from DO-160C to Changes from DO-160D" to Changes from DO-160E to
Sections DO-160D? DO-160E DO-160F

Section 1- | Editorial and clarifications | Section 3: The requirement for | No changes were made.

Section 3: | changes only. cumulative testing of

Purpose and Temperature, Altitude, Humidity,

Applicability, and Vibration was removed, and

Definitions of clarification was added with

Terms, and respect to the use of multiple test

Conditions of
Tests

articles

Section 4: | Section 4.3 Equipment | Section 4.5 Temperature Test | Section 4.5.3 Ground
Temperature Categories added reference | was restructured to include sub- | Survival High Temperature
and Altitude categories for in-flight loss of | section 4.5.2 Operating Low | Test and Short Term
cooling test. Temperature. Operating High Temperature
Test clarified soak time upon
reaching short time
operating low and high
temperature. Section 4.5.5,
In-Flight Loss of Cooling
Test in the note clarified
cooling source and power.
Section 5: | Section 5.3 Test Procedures | Section 5.2 Temperature Change | Sections, 5.3.1h, 5.3.2h, and
Temperature was revised to provide | Rates added two temperature | 5.3.3i, changed the
Variation provisions for collecting data | shock tests, categories S1 and | performance compliance
during a single cycle of test and | S2, and Sections 5.3.2 and 5.3.3 | timing to be in the second,
reduced data collection under | are the tests sections that | orlast cycle.
certain test conditions. accompany the newly added
categories, respectively.
Section 6: | Editorial changes were made to | Section 6.3 was modified to allow | In paragraphs 6.3.1, 6.3.2,
Humidity eliminate redundant description | a + 4 percent tolerance to the | and 6.3.3 changed step 2 to
of the test procedures. Velocity | relative humidity requirement. 28 degrees to agree with
of air throughout the exposure corresponding figure.
area changed from “Shall not
exceed 0.75 m/s” to “Between
0.5 and 1.7 m/s”. Alternative
method was added to measure
the water pH.
Section 7: | Equipment category definitions | Fixed wing and helicopter | Category definitions were
Operational were added for fixed wing and | operational and crash safety test | revised for clarification. Text
Shocks and | helicopter installations. Crash | requirements were made the | description and centrifuge

Crash Safety

Safety levels were identified for
helicopters (20g) and increased
for fixed wing crash safety levels
(20g). Shock pulse was changed
from half sine to saw tooth. Half-
sine shock pulse curve changed
to reflect saw-tooth profile. Test
levels were changed from DO-
160C based on empirical data.

same.

definitions were revised in
section 7.3.3 and figure 7.3,
respectively, to reflect the
correct setup direction for
acceleration load.

2 Includes Changes 1, 2, and 3 to RTCA/DO-160D.
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DO-160 Changes from DO-160C to Changes from DO-160D" to Changes from DO-160E to
Sections DO-160D? DO-160E DO-160F
Section 8: | New section defining vibration | Fixed Wing Zone 2 features two | Performance test times were
Vibration requirements for helicopters was | new test curves. High Level | reduced from 30 minutes to
added. Random vibration levels | Short Duration Category Test | a minimum of 10 minutes.
were changed by the addition of | was revised. Helicopter | Robust  test  equipment
new curves. Tables and figures | endurance test times were | operating, not operating
were modified to support | reduced and the unknown | requirements were
changes in test levels. helicopter test procedure was | standardized to have
reconfigured (Category  U). | equipment not operating
Unknown helicopter test | during sinusoidal scans and
procedure (Category U2) was | operating during the robust
added as an alternative to | test portion of the test,
revision D. unless specified otherwise
by the applicable equipment
specifications.
Section 9: | Fuel mixture calculation was | Minor changes were made in the | Environment definition and
Explosion corrected for hexane explosive | procedure to improve | category definitions were
Proofness proofness test. Atmospheric test | repeatability. revised. Reference to
pressure requirements  were 100/130 octane fuel was
clarified. deleted from figure 9-4.
Section 10: | Test step that verifies absence of | Minor improvements to pre-heat | Drip Rate was changed from
Waterproofnes | water penetration into test unit | unit and to reduce risk of thermal | 280 I/m?/hr to 140 I/m?/hr.
s following test was deleted | shock were made.
because it was not consistent
with intent and purpose of test.
The test is intended to verify
performance of unit following
exposure to this environment, not
to verify the unit's ability to keep
out water.
Section 11: | Table 11-1 eliminated reference | Updated list of fluids and added | No changes were made.
Fluids to fire extinguishants and add | inspection.

Susceptibility

additional de-icing fluid,
propylene glycol. Aircraft fire
extinguishants are gaseous and
do not exist in liquid form under
normal conditions. De-icing fluid
added to reflect current industry
practices.

Section 12:
Sand and Dust

Editorial and clarifications

changes only.

Sand and dust were separated
into two categories. Update the
mixtures to current commercial
available characteristics.

Category definitions were
revised for clarification.
Additional sand
concentrations were added.
Size distributions and sum of
total percentages to 100%
were adjusted in Section
12.3.2.

Section 13:
Fungus
Resistance

Section 13.5.7 was revised to
eliminate 48 hour period after
removal from chamber before
performance test.

Other causes of fungus other
than nutrient materials and
personnel safety caution were
added.

Test failure criteria were clarified.

Magnesium sulphate was
adjusted to align with other
ingredients.

Section 14:

Change functional test criteria.

Title of section was changed

Changed term Salt Spray to

Salt Fog Functional test may now be | from Salt Spray to Salt Fog. | Salt Fog throughout this
performed following 48 hour dry- | Category T was added for severe | section.
out period. salt atmosphere.

Section 15: | Text was added to clarify source | Section 15.3 was modified to | A new Category Y was

Magnetic Effect

of referenced magnetic field.

provide a more detailed test
procedure than in previous
versions, including a requirement
to verify field uniformity if the

added for measurements
made immediately adjacent
to the unit under test.
Descriptions of each
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DO-160 Changes from DO-160C to Changes from DO-160D" to Changes from DO-160E to

Sections DO-160D? DO-160E DO-160F
compass must be moved to | equipment category were
change the measurement | added to Section 15.1

distance to the EUT (equipment
under test). The new Figure 15-1
provides a test setup diagram
and gives notes on proper
performance of the test.

Purpose of Test along with
discussion of how the test
results are used to
determine how close the
EUT may be installed to a
compass or compass
sensor. Text allowing the
measurements to be made
with  an uncompensated
compass or equivalent
magnetic sensor was also
added.

Section 16:
Power Input

Change 2 to DO-160D, published
June 12, 2001, revised Section
16, by including new tests, and
modifications to existing testing,
to address the issues of AC
harmonic current content and
variable frequency AC power
systems.

The entire section was re-
ordered so that all the AC tests
were in one subsection and all
DC tests were in another
subsection, making Section 16
easier to use and understand.
DO-160E also introduced some
new tests, such as a DC content
test for AC powered equipment,
and a new subsection covering
"Load Equipment Influence on
Aircraft Electrical Power
Systems."

More tests are required for
both AC and DC powered
equipment. A 270V DC bus
generated from the A (WF)
AC power bus was added as
Category D. Discrete step
test methods were defined
for AM and FM modulation
on AC systems. AM voltage
modulation on AC buses
was increased. Double
interrupt test methods were
added for DC equipment.
Manual reset was explicitly
not permitted after single
and double power interrupts.
The dwell at 28V between
the short and the long dc
voltage surge was removed.
Loss of phase testing was
added for three phase. A
Power Factor test
designation was added for
ac equipment. DC current
draw  tests from ac
equipment current were
added. In-rush and current
modulation test designations
were added for both ac and
dc equipment. Tolerances
were added to most tests.
Category H, harmonic
emissions, measurement
methods were updated.

Section 17: | Editorial changes were made to | No significant changes were | Section 17.4 Test
Voltage Spike support document consistency. | made. Procedures was modified to
Reference to "DC only" condition clarify application of positive
was eliminated thereby and negative transients over
expanding applicability to both the specified period of time.
AC and DC systems. Figures Test conditions were
were modified to accommodate clarified when multiple
the inclusion of AC power power pins are present.
systems. Reference to negative
pulse generation network was
eliminated.
Section 18: | DO-160C referenced Figures 16- | The equipment category | New test for 270V dc input
Audio 4 and 16-5 for DC ripple test | designators A and J were | differential ripple to follow
Frequency requirements; these figures were | eliminated, and categories R and | same curve as 28V
Conducted moved to Section 18 as Figures | K were added. Category Z, but at 4 times

Susceptibility-
Power Inputs

18-2 and 18-3.

the amplitude was added. A
common mode noise test
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DO-160
Sections

Changes from DO-160C to
DO-160D?

Changes from DO-160D" to
DO-160E

Changes from DO-160E to
DO-160F

has been added for 270V
Category Z equipment. For
test equipment that generate
a continuous linear
frequency sweep, the
minimum  (i.e., fastest)
sweep rate has been slowed
to make swept testing
equivalent to stepped
testing, especially at
resonances. An optional DC
blocking network is added to
the test setup figures to
prevent damage to the
signal source.

Section 19:
Induced Signal
Susceptibility

Category C was added to include
test levels that are appropriate
for installations with long wire
runs or minimum wire separation.
The test levels for magnetic and
electric fields induced into wiring
were increased.

A second equipment category
designator was added to indicate
the AC power system operating
frequency (Constant, Narrow
Variable, or Wide Variable). The
frequency scan rate was
changed to 30 steps per decade,
with a 10-second dwell time at
each frequency.

Clarification to  existing
formula used to calculate
test frequencies was made.

Section 20:
Radio
Frequency
Susceptibility
(Radiated and

The revisions to Section 20, in
DO-160D Change No.1,
published December 2000,
include a new, Mode-Tuned,
Reverberation Chamber

A section providing guidance and
caution related to RF power
amplifier harmonics and their
potential to affect the test results
was added, along with a revision

Test categories were
reduced and “alternative”
modulations for Category R
were eliminated. There is
now only one test method

Conducted) Radiated RF Susceptibility test | that allows the use of an | for conducted susceptibility.
method. New categories (test | oscilloscope to measure | Clarification has been added
levels) were also added to | Conducted Susceptibility test | regarding the requirement to
Section 20, including Category L, | levels. The Mode-Tuned test | expose all apertures and
which requires Radiated RF | method for Radiated | openings of the EUT in
Susceptibility testing (pulsed) as | Susceptibility was modified to | anechoic chamber method.
high as 7200 volts/meter. allow for the option of using the

received power on the monitor
An alternate procedure was | antenna to determine the test
added for mode-stirred radiated | level, as opposed the E-field
susceptibility tests. The mode- | readings from a 3-axis sensor.
stirred procedure was accepted | Flexibility in the number of tuner
as an alternate that may require | steps was also added, giving the
lower-power amplifiers. user the choice of increasing the
number of steps based on the
need for greater field uniformity
or a higher test level, or
decreasing the number of tuner
steps to decrease the test time.
Section 21: | Change Category Z | All of the figures were cleaned up | The conducted emissions

Emission of
Radio
Frequency
Energy

requirements to reflect need for
additional scrutiny in the VHF
COM NAYV and GPS frequencies.

and made easier to read. The
Radiated Emissions limits for
Categories M and H were
modified slightly so that the
notches that occur in various
frequency ranges now have
sloped bottoms to match the rest
of the limit. The frequency range
of the first notch has also been
changed for a more precise
match with the
communications/navigation

frequency range has been
broadened to 150 kHz - 152
MHz, and the Radiated
Emissions test frequency
range has been narrowed to
100 MHz - 6 GHz. A new
procedure  for  radiated
emissions measurements in

a reverberation chamber
was added. In the anechoic
chamber method,

clarification has been added
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DO-160 Changes from DO-160C to Changes from DO-160D" to Changes from DO-160E to

Sections DO-160D? DO-160E DO-160F
frequency range that the notch | regarding the requirement to
protects. expose all apertures and
openings of the EUT. A new
limit category has been
added, Category P, to
provide added protection for
certain receivers by use of
even deeper notches than

previously used.

Section 22: | DO-160D Change No. 3, | The DO-160E cable bundle test | Section 22 was restructured
Lightning published  December 2002, | section was modified to include a | with additional test
Induced added additional waveform sets, | new section providing guidance | requirements moved from
Transient cable bundle test levels, and the | for performing cable bundle tests | notes under figures to the

Susceptibility

procedures for

performing

indirect lightning multiple stroke
and multiple burst tests using the
existing defined test waveforms.
The category designations were

to allow users
categories

modified
designate

to

that

indicated that these additional
tests had been performed. New

Waveform Set designators,

G

through K, were added to cover
the Multiple Burst and Multiple

Stroke tests.
Another significant addition

to

Change 3 was setup information
on performing pin injection tests

with power applied.

Several

different setup diagrams were

added to assist users

in

performing these tests properly.

Improperly connecting

the

lightning generator to a pin with

power applied could result
insufficient stress on the pin.

in

on bundles that normally contain

with the

This

shields,
removed.

shields
guidance

allowed testing of a cable bundle

at test levels currently defined
DO-160, but intended
demonstrate  compliance

in
to
to

aircraft installation threats that

are higher than
standardized levels.

these
It explicitly

stated that the test generator
used for cable bundle testing

does not need to be capable

of

producing the voltage or current

limit level, provided

that the

current or voltage test level can
be achieved on the cable under

test.

main body of the document,

and paragraphs were
numbered to provide easy
reference to the

requirements contained in
each paragraph. In the
waveform set tables and the
test level tables, both the
voltage and the current
waveform number are now

shown to eliminate any
ambiguities with how
waveforms are related to
each other.

This section was modified to
clarify when a test was
successfully completed and
when, in the case of
reaching a limiting level
before a test level, another
waveform test was needed.
The cable bundle section
now contains a path to
follow for every waveform
set and criteria for
acceptable and
unacceptable  test limit
waveforms that leads the
user to successful test
completion regardless of the
configuration of the cable
under test.

Section 23:
Lightning

Direct Effects

Additional
associated

procedure
electrode

with
was

provided for producing flashover
when flashover is not produced
during the normal procedure and

No significant
made.

changes we

re

Clarification of test
waveforms and methods has
been added throughout the
section. Category
designations have been

it is desired that flashovers added to separate voltage
occur. and current tests. Category
designations have been
clarified, and Category F has
been deleted.
Section 24: | Editorial and clarifications | No changes were made. No major changes were
Icing changes only. made. Clarification of type
of ice was incorporated.
Section 25: | A new section was added to | No significant changes were | No significant changes were
Electrostatic address device level | made. made, except correcting
Discharge susceptibility issues for ESD. typographical errors in the

figures.
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DO-160 Changes from DO-160C to Changes from DO-160D" to Changes from DO-160E to

Sections DO-160D? DO-160E DO-160F
Section 26: Section 26 was introduced in | No changes were made.
Fire, DO-160E.

Flammability

ETSO-2C514#2
Deviate from ETSO-2C514, Appendix 1, Chapter 4 and do not require the Electrostatic Discharge
testing in accordance with EUROCAE ED-14E/RTCA DO-160E Section 25.

Industry: The test procedure for Electrostatic Discharge Testing was first introduced with revision D
of EUROCAE ED-14 / RTCA DO-160. As a consequence many equipment standards, which still
reference ED-14C / DO-160C do not specify if the ESD test is need. It was assumed that the test is
optional. This applies for the former national standard as well from which this ETSO has been
developed.

The aim of the testing is to show immunity against air discharged electrostatic pulses applicable to
elements — mainly connector pins — accessible during normal operation and/or maintenance tasks.
The equipment has no connector, which is intended to be disconnected / connected during flight as
part of the operation. Consequently the risk could apply only during maintenance task. After
performing a maintenance task on the equipment it is expected to do a functional testing of the unit
as part of the process. During that testing any potential malfunction would be detected. Even if not,
this should not influence the safety of the aircraft as per definition this ETSO is only applicable to
Non Required Telecommunication Services.

The technology used in the equipment is not known to be ESD sensitive and no occurrence was
reported which would indicated ESD sensitivity.

EASA: We reject this deviation request. The equipment in question does have controls to be
operated in the cockpit environment. Consequently the described test is needed to fully
demonstrate CS XX.1301, XX.1309 aspects. Aim of the ETSO is to demonstrate that the intended
function can be kept under the operating and environmental conditions. For units having control
elements it has to be anticipated that the pilot is touching the unit when operating the controls. The
intent of the test is to demonstrate that potential arcing, which may occur based on static
discharging, is not impairing the equipment or its functionality.
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European Aviation Safety Agency

Deviations request #41 for an ETSO approval for CS-ETSO applicable to
an AHRS (ETSO-C4c & ETSO-C6d)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C4c — Bank and Pitch instruments
ETSO-C4c#5.

Deviate from ETSO-C4c §3.1.1 for SAE AS 396B §6.1 for maximum “starting” time of 3
minutes.

Requirement:

SAE AS 396B §6.1 requires instrument performance to be achieved within 3 minutes
after normal rated power is applied.

The applicant proposes to:

e change starting time from 3 minutes to:

e 5.5 minutes for temperatures superior to 15°C (59°F) with 28 VDC (6.8
minutes with 14 VDC) and

e 7.5 minutes for temperatures strictly inferior to 15°C (59°F) with 28 VDC (9.3
minutes for 14 VDC);

o flag AHRS outputs as invalid during the start-up phase in order to prevent their
erroneous usage by another system;

e introduce an operational limitation in the installation manual, in the DDP? and in
the pilot's guide that is consistent with the intended usage and software level of
this AHRS (Attitude Heading Reference System): “The unit is not certified for
providing pitch or roll attitude information for primary display to the flight crew.
The unit is certified for providing pitch and roll attitude information for reversionary
display to the flight crew in the primary field of view. The unit may also be used to
stabilize aircraft equipment for example, RADAR and/or FLIR systems”. “The unit
is not approved for aerobatic flight”.

Industry:

The AHRS integrates both Direction and Pitch and Roll Instrument (TSO/ETSO C6d and
C4c respectively) into one instrument and also share the same start-up characteristics.
AS 396B paragraph 6.1 (called by TSO/ETSO C4c) specifies that the “instrument
performance” is achieved within 3 minutes after normal power is applied. For power-up

! Cf. EASA Web: http:/www.easa.europa.eu/ws prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
? Declaration of Design and Performance
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starting performance SAE AS 8013 allows for starting times to be greater than 3 minutes
provided that the “gyro speed” is monitored and that the start-up time is less than 5
minutes.

The AHRS uses MEMS (Micro-Electro-Mechanical Systems) in lieu of a spinning gyro
rotor and is used as an AHRS. The AHRS is intended to be a secondary source of bank
and pitch digital ARINC 429 data to be used by a backup attitude display or stabilization
of equipment such as cameras. Other certified equipment providing direction gyro
outputs such as ring laser inertial reference units may have start-up times up to 10
minutes.

Normal 28 VDC power start-up times for the AHRS are 7.5 minutes at -55°C (-67°F), 5.5
minutes at 15°C (59°F) and 2.66 minutes at 70°C (158°F).

The AHRS also operates under a 14 VDC source. Normal 14 VDC power start-up times
for the unit are 9.3 minutes at -55°C (-67°F), 6.8 minutes at 15°C (59°F) and 4.03
minutes at 70°C (158°F).

During the start-up time, the AHRS is monitored and flagged invalid to ensure that the
unit signals are not used by any other sub-system.

Power Temperature Start-up Time
-55°C (-67°F) 7.5 minutes

28 VDC 15°C (59°F) 5.5 minutes
70°C (158°F) 2.66 minutes

-55°C (-67°F) 9.3 minutes

14 VDC 15°C (59°F) 6.8 minutes
70°C (158°F) 4.03 minutes

Based on the performance tests performed, the AHRS exceeds the 3 minutes start-up
time under cold temperature. This start-up time in excess of 3 minutes under cold
temperature conditions has no direct impact on safety since the AHRS continues to
monitor its output and prevents incorrect data to be transmitted to subsystems. In
addition, this cold temperature start-up performance is within the start-up/alignment
specification of approved inertial reference units (10 minutes). Further, it is considered
that operationally the specified maximum of 3 minutes or actual AHRS monitored 5.5
minutes (28 VDC source) or 9.3 minutes (14 VDC source) under severe cold climate
conditions (-55°C) is unlikely to affect safety since it would likely take more than five
minutes to warm up the aircraft and other systems. Finally, the AHRS is intended to be a
secondary source of bank and pitch digital ARINC 429 data to be used by a backup
attitude display or stabilization of equipment such as cameras.

EASA:
We accept the deviation as alternate means to meet the requirement since:

o the achieved start-up time is in the same order of magnitude as the requirement
for the temperature of “ambient conditions” as specified in ED14D/DO-160D
section 3.5 (+15°C/+59°F to +35°C/+95°F).;

o the start-up time stays within reasonable limits for the complete range of
temperatures as specified in the equipment categories declared in the DDP.
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Additionally, the start-up time increase is compensated by a clear definition of the
operational context in the installation manual, the DDP and the pilot’s guide.

Note: The above deviation request had already been accepted by the FAA.

3. ETSO-C6d — Direction Instrument, Magnetic (Gyroscopically Stabilized)
ETSO-C6d#5.

Deviate from ETSO-C6d §3.1.1 for SAE AS 8013 §4.1 for maximum “starting” time of 3
minutes.

Requirement:

Per SAE AS 8013 §4.1:

“‘Rated instrument performance rotor speed shall be achieved within 3 minutes after
normal power is applied for both air and electric operated instruments. If the instrument
incorporates a gyro speed monitoring device which provides a positive indication when
the gyro speed is below that necessary to meet instrument performance, the starting time
may exceed 3 minutes, but shall not be greater than 5 minutes.”

Industry:
Same substantiation as for ETSO-C4c#5.

EASA: See EASA position for ETSO-C4c#5.

Note: The above deviation request had already been accepted by the FAA.
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European Aviation Safety Agency

Deviations request #42 for an ETSO approval for CS-ETSO applicable to
Emergency Locator Transmitter (ETSO-2C126)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETS0O-2C126 406 MHz

ETSO-2C126#3
Deviate from ETSO-2C126 83.1.1 and use EUROCAE ED-62A or RTCA DO-204A
instead of EUROCAE ED-62 as MOPS (Minimum Operational Performance Standard)

Industry:

RTCA DO-204A has been developed to harmonise US and European requirements for
ELT. EUROCAE ED-62 has been updated in parallel to ED-62A and consensus was
reached on the technical requirements.

ED-62A/D0O-204A is solving the deviations ETSO-2C126#1 and #2 and allow to use the
recent channel allocation policy as published by COSPAS Sarsat and make the 243.0
MHz transmitter an option instead being a requirement.

The transmitter characteristic as defined in ED-62A or DO-204A is in compliance with
ICAO Annex 10 requirements.

The FAA has adopted DO-204A in TSO-C126a as the current technical requirement for
ELTs.

Industry considers therefore that the use of RTCA DO-204A provides an equivalent level
of safety instead of using EUROCAE ED-62 as Minimum Operational Performance
Standard for ELTs.

EASA:

We accept the deviation as alternate means to meet the requirement. A rulemaking task
is proposed to harmonise ETSO-2C126 with TSO-Cl26a. It is intended to use
EUROCAE ED-62A as the new Minimum Operational Performance Standard (MOPS).

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviations request #43 for an ETSO approval for CS-ETSO applicable to
Mode S transponder with ADS-B transmitter capability (ETSO-2C112b, C166a)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. Air Traffic Control Radar Beacon System/Mode Select (ATCRBS/MODE S)
Airborne Equipment

ETSO-2C112b#4
No means are provided to disable acquisition squitters when extended squitters are
being emitted.

Requirement
EUROCAE ED-73B 3.21.2.6 c.
Transponders equipped for extended squitter operation should have a means to disable
acquisition squitters when extended squitters are being emitted.
NOTE: This will facilitate the suppression of acquisition squitters when all ACAS
units have been converted to receive the extended squitter.

Industry
We plan to comply with this provision by issuing a future software madification for the
equipment when the regulatory guidance to do so has been issued.

The means to disable the acquisition squitter is not made available at the system level.
Access to this function is not implemented because inadvertent activation of such a
function would render the aircraft "invisible” to TCAS.

EASA

ED-73B 1.5.1

The use of the word SHOULD (and phrases such as "IT IS RECOMMENDED THAT ...",
etc.) indicate that though the procedure or criterion is regarded as the preferred option,
alternative procedures, specifications or criteria may be applied, provided that the
manufacturer, installer or tester can provide information or data to adequately support
and justify the alternative.

EASA accepts the proposed alternative. The requirement is considered optional.

1 Cf. EASA Web: http://www.easa.europa.eu/ws _prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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3. ETSO-C166a Extended Squitter Automatic Dependent Surveillance -
Broadcast (ADS-B) and Traffic Information Services (TIS-B) Equipment
Operating on the Radio Frequency of 1090 MHz

ETSO-Cl66a#4

When the latitude of the GPS position exceeds 87 degrees latitude North or South at any
longitude (Polar Region), the ADS-B Transmitter shall encode the position as received
from the GPS without extrapolating for latency or the required 200 ms updates.

Requirement

RTCA DO-260A, 2.2.3.2.3.7.3.1 Airborne Latitude Position Extrapolation Case (non-
precision):

ADS-B Airborne Position Messages with TYPE Codes other than 9, 10, 20 or 21 (see
§2.2.3.2.3.1) shall contain an estimate of the latitude position at a time of applicability
that is within 200 milliseconds of the time that the Airborne Position Message is
transmitted. Essentially, the original data and the encoded latitude shall be updated at
least as frequently as every 200 milliseconds.

DO-260A, 2.2.3.2.3.8.3.1 Airborne Longitude Position Extrapolation Case (non-
precision):

ADS-B Airborne Position Messages with TYPE Codes other than 9, 10, 20 or 21 (see
§2.2.3.2.3.1) shall contain an estimate of the longitude position at a time of applicability
that is within 200 milliseconds of the time that the Airborne Position Message is
transmitted. Essentially, the original data and the encoded longitude shall be updated at
least as frequently as every 200 milliseconds.

DO-260A, 2.2.3.2.4.7.3.1 Surface Latitude Position Extrapolation Case (non-precision):
ADS-B Surface Position Messages with TYPE Codes other than 5 or 6 (see §2.2.3.2.3.1)
shall contain an estimate of the latitude position at a time of applicability that is within 200
milliseconds of the time that the Surface Position Message is transmitted. Essentially, the
original data and the encoded latitude shall be updated at least as frequently as every
200 milliseconds.

DO-260A, 2.2.3.2.4.8.3.1 Surface Longitude Position Extrapolation Case (non-precision):
ADS-B Surface Position Messages with TYPE Codes other than 5 or 6 (see §2.2.3.2.3.1)
shall contain an estimate of the longitude position at a time of applicability that is within
200 milliseconds of the time that the Surface Position Message is transmitted.
Essentially, the original data and the encoded longitude shall be updated at least as
frequently as every 200 milliseconds.

Industry:

In Polar Regions the required position estimation is not performed. Consequently the 200
ms position latency criteria is not met for the transmitted position. The ADS-B Transmitter
will inflate the NACp as described below to reflect the reduced position accuracy caused
by this deviation. The equivalent level of safety is provided by the fact that instead of
correcting the position a higher position error is accepted at the time of position
transmission and the NACp is set to 6 to indicate the reduced position accuracy.

In the anticipated installation scenario up to four GPS sensors may provide input. The
worst case total latency of all of these sensors from the Time of Applicability of the
position information to the Time of Transmission is 1.2 seconds. The maximum cruise
speed of our fastest anticipated installation occurs on the Citation X and is 973 km/h, or
270 m/s. If we simply encode the GPS position without extrapolation, the along track
displacement due to Total Latency will be 1.2 seconds times 270 m/s, or 324 meters.

This is greater than the NACp = 7 boundary of 185.2 meters. It is less than the NACp = 6
boundary of 555.6 meters.
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Although this along track displacement could push the actual HFOM over the next
closest boundary, industry believes that effect is negligible in en-route applications. By
limiting the NACp to 6 in the Polar Regions, industry believes that this will prevent the
aircraft from participating in more stringent applications where the uncompensated
latency could have an undesirable effect on the performance of the application.

EUROCAE ED-126/RTCA DO-303, "Safety, Performance and Interoperability
Requirements Document for the ADS-B Non-Radar-Airspace (NRA) Application",
December 13, 2006, Table 2 states "For 3 NM separation, the 95% accuracy of the
horizontal position measured at D [time of transmission] shall be less than 0.3 NM (i.e.,
NACp = 6)". The transmitted NACp value will meet this requirement in the Polar Regions.

EASA: The Error of the GPS sensor can be assumed to be less than 200 meter = 0.124
NM (ED-72A 3.2.3.1, 95% probability). If sending NACp = 6 (position uncertainty
boundary < 555.6 meter) this leaves approximately 355 meter for additional latency
compensation. We accept the deviation under the condition that the combination of
maximum Ground Speed and maximum latency is provided as limitation in the
installation manual. Further it has to be mentioned how the installed system latency has
to be calculated. Please take into account that Ground Speed and not Indicated Air
Speed is provided. As consequence the mentioned 973 km/h is not the fastest Ground
Speed, which can be expected, potential influences from altitude (air density) and wind
have to be considered as well. Alternately the maximum ground speed for a given
configuration may be provided as limitation. This limitation may drive the need for further
warning systems onboard aircraft.

Further we like to point out that the equipment will not meet the more stringent
requirements for other ADS-B applications like ADS-B RAD as defined in the Safety,
Performance and Interoperability Requirements Document for Enhanced Air Traffic
Services in Radar-Controlled Areas Using ADS-B Surveillance (ADS-B-RAD) ED-
161/D0O-318. For such application the allowed installed system latency is less.

ETSO-C166a#5
Implement the "TEST' Message with SUBTYPE=7, without a geographic filter.

Requirement

ETSO-Cl66a specifies compliance to RTCA DO-260A with Change No. 1 and Change
No. 2. DO-260A section 2.2.3.2.7.3.2.1 states:

Provision shall be made for a global parameter to control the transmission of the “TEST”
Message with SUBTYPE=7.

This parameter shall specify one of the following conditions:

a. Inhibit transmission of the "TEST” Message with SUBTYPE=7

b. Enable transmission of the "TEST" Message with SUBTYPE=7

c. Enable transmission of the "TEST” Message with SUBTYPE=7 with a geographic filter
(82.2.3.2.7.3.2.2)

For this version of these MOPS, the parameter shall be set as specified in subparagraph
c, above."

Industry: Since the publication of DO-260A, several countries have indicated a desire to
have the "TEST' Message with SUBTYPE=7 broadcast. The geographic filter cannot be
enabled for this to occur. The FAA, AIR-130, sent a letter to manufacturers (see
Appendix A) informing industry to remove the geographic filter as it is planned to be
removed from a future release of DO-260A.
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EASA: We agree to the deviation. In the final draft of DO-260B the concept how and
when to transmit Mode A code has changed.
APPENDIX A: FAA Letter

Update to TSO-C166a regarding the geographical filter
Dated 8/13/07

With the publication of RTCA/DO-260A in 2003, it had been determined that the broadcast of the
Mode A Code was required in the United States. At that time however, the international conmumity
expressed a desire not to have the information broadcast ouiside of the USA. In order to suppress the
broadcast of the Mode A Code outside of the USA territory. a geographical filter was required. When
an aircraft is outside of this geographical area. the broadeast of the particular 1090 MHz Extended
Squitter (1090ES) Message which conveys the Mode A Code is suppressed. (See RTCA/DO-260A,
Section §2.2.3.2.7.3.2.1)

With recent activity in several States with programs to impleinent ADS-B with 1090 MHz Extended
Squitters, it has been detenmined that there is an operational requirement during a transition peried to
transmif the Mode A Code. Therefore, the following change removes the geographic filter from the
1090ES Message and allows the broadcast of the Mode A Code worldwide:

Proposed Change

In order to address the operational requirement that the Mode A Code be broadcast worldwide, the
following chianges are necessary 10 RTCA/DO-260A:

(1) Replace the text in section §2.2.3.2.7.3.2.1 with the following:

Provision shall be made for a global parameter to control the transmission of the “TEST” Message
with SUBTYPE=7. This parameter shall specify one of the following conditions:

a. Inhibit transmission of the “TEST™ Message with SUBTYPE="7
b. Enable transmission of the “TEST" Message with SUBTYPE=7
e - Ay =& " 3 T s = 1 —d

For this version of these MOPS. the parameter shall be set as specified in subparagraph & b. above.

(2) Delete both section §2.2.3.2.7.3.2.2 and Table 2-77,

It is planned that this change will be formally incorporated into RTCA Decwment DO-260A at a funure
date. In the mean time. it is recommended that TSO Manufacturers include this change as a deviation
to their proposed/existing TSO-C 166a equipment, utilizing this update 1o docuunent the basis for
equivalent level of safety in accordance with 14 CFR 21.609(a). Should you have any questions.
please contact Mr. Rich Jennings. ATR-130, at (202) 385-4562.

End of Update
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European Aviation Safety Agency

Deviations requests #44 for an ETSO approval for CS-ETSO applicable to
Aircraft Microphones (Except Carbon) (ETSO-C58a)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C58a - Aircraft Microphones (Except Carbon)

Deviation ETSO-C58a#5 — -Aircraft Microphones (Except Carbon)

Deviate from RTCA DO 214 Section 2 § 2.2.1.1 for the frequency response and use a
frequency response tailored to the type of speaker/usage.

Requirements:
RTCA/DO-214 Section 2 §2.2.1.1.

When tested in accordance with the test procedure in subparagraph 2.6.2.1b, the
microphone shall have a frequency response which falls within the limits shown in Figure
2-1.

2.6.2.1 b Frequency Response

(1) Set up and calibrate the Artificial Voice and associated equipment, according to the
manufacturer’s instructions. Set the output frequency at 1000 Hz and the SPL to 94 dB
SPL re: 20 yPa 6 mm from the opening.

(2) Connect the microphone to the electrical interface shown in Figure 2-3. Set the dc
supply voltage to 8.0 V. Set any microphone amplifier gain controls at maximum gain.

(3) Position the microphone 6 mm from the opening.

(4) Operate a level recorder in tandem with the sine generator (automatic mode) and run
a frequency response curve, or manually adjust the sine generator to frequencies of 350,
500, 700, 1000, 1500, 2000, 2500, 3000, 4000, 5000, and 6000 Hz, reading the output in
dB own audio-frequency voltmeter for each frequency. From this data, plot a curve of the
frequency response of the microphone.

! Cf. EASA Web: http:/www.easa.europa.eu/ws prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Figure 1: Frequency response from RTCA/DO- DO-214 Section 2 §2.2.1.1

Industry:

This active switch microphone has been especially designed for oxygen mask-regulators.
In this context, the distribution of high and low frequencies does not follow the typical
frequency characteristics of sound like in a traditional microphone. Therefore, this
microphone is adjusted to compensate for this.

It is understood that the overall purpose of the test in RTCA/DO-214 Section 2 §2.2.1.1 is
to demonstrate a theoretical satisfactory intelligibility for a traditional microphone (free
field). Industry position is that the objective of test in RTCA/DO-214 Section 2 §2.2.1.1
for traditional microphones (see frequency curve Figure 1) is equivalent in intent to a
specific frequency response curve tailored to an active switch microphone (see Figure 2
below) used in a cavity together with an appropriate demonstration of intelligibility.

The curve presented in Figure 2 was determined in order to take into account the growth
and attenuation of frequency spectrum measured in mask cavities designed by the
applicant. For example, it was noticed that low frequencies were over-emphasised whilst
the high frequencies were heavily attenuated. The curve was consequently designed to
compensate these phenomenons in order to preserve the intelligibility.

In addition, this curve is related to the applicant’'s masks; consequently all microphones

which have this frequency response will lead to good intelligibility in masks from the
applicant.
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Figure 2: active switch microphone frequency response

The active switch microphone is used in a cavity. This requires different frequency
characteristics than open field microphone technology, because of resonance
phenomenon, waves reflecting and waves damping. The active switch microphone is
adjusted in cavity to compensate for this and so the frequency response curve is not the
same as an open field microphone system.

This active switch microphone has been designed for good intelligibility in the cavity of
the mask and therefore cannot match the curve or value requested in RTCA/DO-214
Section 2 §2.2.1.1. However, the intelligibility is demonstrated in the speech intelligibility
test, thus substantiating that the deviation from the frequency response test has no real
impact in normal radio communication.

A speech intelligibility test has been done to verify that the microphone fulfils the general
recommendation regarding minimum intelligibility stated in RTCA DO-214 §1.1 (80%).
The test has been performed according to the ANSI S3.2 — 1989, Modified Rhyme Test
(MRT), the following test set up was used:

e 6 persons (2 women and 4 men) were speakers one time and hearer 5 times in a
quiet room with no external acoustic stimulus.

o The mask was equipped with the active switch microphone

e The 3 masks of the speakers equipped with the active switch microphone (ASM2)
are representative of the 3 masks types described in §4.2.

o Each mask was subjected to six different persons and with the both microphones.
For each test, a list of 50 words was generated (see Table 1 in Annex 1),
Stimulus words used in the Modified Rhyme Test). The words were included,
without emphasis, in the same carrier sentence, "Would you write..... now,”

o The test was performed by the speaker reading and speaking one sentence after
the other and the hearers should then pick the correct word among six very
similar words (e.g. speaker : “ would you write peel now ?” - possible answer:
peel, feel, reel, seal, keel, eel).

In order to ensure repeatability of results with different positions of mask and
microphone, the intelligibility tests were performed with 6 different persons.
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Additionally, it is important to note that the performance of this active switch microphone
is not impacted by cockpit ambient noise since the microphone is shielded from the
cockpit ambient noise inside the mask.

The active switch microphone, tested in those conditions, scored more than 99% and so
passed the test with a considerable margin. For reference, the minimum threshold
recommended in RTCA DO-214 §1.1 is 80%.

Therefore, the active switch microphone frequency response shall be used and will not
degrade the overall system performance. Moreover, there will be no impact on the other
equipments performances.

EASA

EASA accepts the specific frequency response (Figure 2) and a speech quality test to
demonstrate an equivalent level of safety for this type of active switch microphone in the
prescribed usage conditions. The masks that are using these active switch microphones
are closed cavity and comply with ETSO 2C78 / TSO C78a requirement.

The usage conditions for the active switch microphone will be specified on the ETSO
authorisation as a usage limitation:

Used in the cavity of the ETSO 2C78/TSO C78a Crew Oxygen masks as specified in the
DDP.
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Annex 1: Intelligibility Test — words list

ETSO.DevP.44

1 ment zant bent dant tant rent
2 hald cald tald fald zald gald
3 pat pad pan path pack pass
4 lane lay late | ke lace lame
i) kit bit fit hit it =it
5] must biust gust rust dust just
T teak team teal teach tear tease
o) din dill dim dig dip did
a bed led fed red wed shed
10 pin zin tin fin din nin
11 dug dung duck dud dub dun
12 SUm zun zung zup zub zud
13 seep SEEn seethe seek SEEMm zeed
14 not tot got pot hot laot
15 wast tast rest bast st nest
16 pig pill pin pip pit pick
17 back b ath bad bass bat ban
18 w3y may a3y pay day gay
19 pig big dig i g rig fig
20 pale pace page pane pay pawe
21 cane case cape cake came cave
22 shaop mop cop top hop pop
23 coil oil soil tail bl fail
24 tan tang tap tack tam tab
25 fit fib fizz fill fig fin
26 zame name game tame came fame
27 peel reel feel eel heel heel
28 hark dark mark bark park lark
28 heave hear heat heal heap heath
30 cup cut cud cuff cuss cub
31 thaw [EL] rau paw jaw =aud
32 pen hen men then den ten
33 puff puck pub pus pup pun
2 bean beach beat biaak bead beam
25 heat neat faat zaat meaat beat
26 dip zip hip tip lip Tip
a7 kill kin kit kich king kid
a8 hang zang bang rang fang gang
jEi=] took cook look hook shoaok book
40 mass math map mat man mad
41 ray raze rate rawe rahe race
42 sawe same zale zane zake =afe
43 fill kill il hill till bill
4 =ill zick sip zing =it zin
45 bale gale =ale tale pale male
45 i ch sick kick lick pick tick
47 peace peas peak peach peat peal
48 bun b=t but bug bru ok buff
48 =ag zat =£3s5 zach zad sap
50 fun =un bun gun un nun
Table 1
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European Aviation Safety Agency

Deviations requests #45 for an ETSO approval for CS  -ETSO applicable to
Aircraft Position Lights (ETSO-C30c¢)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C30c — Aircraft Position Lights

Deviation ETSO-C30c#1 — -Aircraft Position Lights

Deviate from ETSO-C30c 3.1.1 and use SAE AS 8037A instead of AS 8037 as the
Minimum Performance Standard for Aircraft Position Lights

Industry:

Industry considers the current revision A of the SAE Aerospace standard AS 8037 as the
most appropriate requirement for Aircraft Position Lights.

EASA:
We accept the deviation.

1 Cf. EASA Web: http://www.easa.europa.eu/ws _prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviations requests #46 for an ETSO approval for CS-ETSO applicable to
Electronic Display Systems with TCAS Il (ETSO-C119c)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

1. ETSO-C119c — TRAFFIC ALERT AND COLLISION AVOIDANCE SYSTEM (TCAS)
AIRBORNE EQUIPMENT,TCAS II

ETSO-C119c#1 Deviate from EUROCAE ED-143/ RTCA DO-185B subparagraph
2.2.6.1.2.1.1 to use an off-white own aircraft symbol and white proximate and other traffic
symbols as shown below:

Ldr O @

Chwern Aircrafi Froximate Traffic Other Traffic

Requirements
2.2.6.1.2.1.1 Own Aircraft Symbol

The traffic display shall contain a symbol representing the location of the own aircraft. The colour
of the symbol shall be either white or cyan and different than that used to display proximate or
other traffic (see subparagraph 2.2.6.1.2.1.3).

Note: Cyan is the preferred colour of the own aircraft symbol.

2.2.6.1.2.1.3.c

The symbol for Proximate Traffic shall be a white or cyan filled diamond. The colour of the
Proximate Traffic symbol should be different than that used for the own aircraft symbol (see
subparagraph 2.2.6.1.2.1.1) to ensure the symbol is readable.

Note: White is the preferred colour for this symbol.

2.2.6.1.2.1.3.d

The symbol for Other Traffic shall be a white or cyan diamond, outline only. The colour of the
Other Traffic symbol should be different than that used for the own aircraft symbol (see
subparagraph 2.2.6.1.2.1.1) to ensure the symbol is readable.

Note: White is the preferred colour for this symbol.

! Cf. EASA Web: http:/www.easa.europa.eu/ws prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Industry: Equivalent Level Of Safety is provided as the proposed traffic symbols are
distinguishable and readable. The aircraft shape and off-white colour of the own aircraft
symbol is distinct from the white diamond proximate symbol and the black-filled white
diamond other ftraffic symbol. Each symbol also contains a black outline to help
distinguish it from overlapping symbols or map features. Additionally, the
relative/absolute altitude data field and vertical climbing/descending up/down arrow that
typically accompanies the traffic symbols further distinguish them from the own aircraft
symbol.

EASA:
We consider that the presented symbols are meeting the intent of the requirements.

ETSO-C119c#2 Deviate from EUROCAE ED-143/ RTCA DO-185B subparagraph
2.26.6.2.(a) and 2.2.6.6.3.(a) to display “TCAS STBY” as an advisory (level 1)
annunciation in amber instead of as an information (level 0) annunciation in white, when
the own aircraft is airborne and the TCAS is in Standby.

Requirements
2.2.6.6.2 Traffic Display Annunciations

The TCAS Traffic Display shall be capable of annunciating the following TCAS operating modes
and failure conditions:

a. TCAS in Standby or turned off. (Level 0 annunciation)

b. TCAS operating in the TA-Only mode. (Level 0 annunciation)

c. TCAS has failed. (Level 1 annunciation)

d. The Traffic Display is unable to display traffic. (Level 1 annunciation)

e. A pilot initiated Self Test is in progress. (Level 0 annunciation)

2.2.6.6.3 RA Display

The RA display shall provide the capability to annunciate the following TCAS operating modes
and failure conditions:

a. TCAS in Standby or turned off. (Level 0 annunciation)

b. TCAS operating in the TA-Only mode. (Level 0 annunciation)
c. The RA display has failed. (Level 1 annunciation)

d. The TCAS has failed. (Level 1 annunciation)

e. A pilot initiated Self Test is in progress. (Level 0 annunciation)

Notes:

1. The annunciations shown in 2.2.6.6.2 and 2.2.6.6.3 do not have to be individually
annunciated, or displayed on both the traffic and RA display, if that is inconsistent with
the aircraft’s warning and caution display implementation. The status of the overall
TCAS system and each display should be readily discernible to the crew.

2. Augmentation of the TA-Only annunciation shown in 2.2.6.6.2 and 2.2.6.6.3 is

permissible when a TA is issued.
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Industry: Equivalent Level Of Safety is provided as the lack of traffic information due to
TCAS in Standby is annunciated. US operational regulations Title 14 CFR 91.221
requires that “each person operating an aircraft equipped with an operable traffic alert
and collision avoidance system shall have that system on and operating.” An advisory
level annunciation calls pilot attention to the TCAS not being turned on. Amber is also
used to indicate a lack of traffic information due to TCAS failure. In National
Transportation Safety Board (NTSB) Safety Recommendation for A-07-35 through -37
dated May 2, 2007, it is noted that the legacy aircraft had a white “TCAS OFF”
annunciation but it was not noticed by flight crew until after impact. The functional
consequence of TCAS being off is the same as if it had failed. The National
Transportation Safety Board recommended that the FAA require “for existing and future
avionics designs, that the airborne loss of collision avoidance system functionality, for
any reason, provide enhanced aural and visual warning requiring pilot
acknowledgement.” While this is not yet required by EASA or the FAA, Industry agrees
with the philosophy of indicating airborne loss of TCAS due to Standby with an amber
visual annunciation. Note that the TCAS aural messages are a function of the third-party
TCAS surveillance equipment and not part of the display system for which the deviation
is requested. Therefore an aural warning for TCAS Standby in-air is not part of this
deviation request.

EASA:

We accept the deviation but want to highlight that a failing unit may produce incorrect
information which could be more severe than an inoperative system. This fact justifies
the difference in failure annunciation level currently specified.
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European Aviation Safety Agency

Deviations request #47 for an ETSO approval for CS-ETSO applicable to
Mode S transponder with ADS-B transmitter capability (ETSO-C166a)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-Cl66a Extended Squitter Automatic Dependent Surveillance -
Broadcast (ADS-B) and Traffic Information Services (TIS-B) Equipment
Operating on the Radio Frequency of 1090 MHz

ETSO-C166a#6
§.3.1.1 Use of EUROCAE ED-102A/RTCA DO-260B instead of DO-260A change 2 as |
the Minimum Performance Standard.

Industry:

The Commission and the FAA are planning a mandate to carry ADS-B out equipment
based on EUROCAE ED-102A / RTCA DO-260B. Consequently that standard shall be
used as Minimum Performance Requirement.

EASA: We agree to the Industry position and plan to update the ETSO. See rulemaking
task ETSO.008 Terms of Reference.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviations requests #48 for an ETSO approval for CS-ETSO-C64a (Oxygen Mask
Assembly, Continuous Flow, Passenger)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C64a - Oxygen Mask Assembly, Continuous Flow, Passenger

ETSO-C64a#1

Requirement: ETSO-C64a paragraph 3.1 - Minimum Performance Standard
Standards set forth in the Society of Automotive Engineers (SAE), Inc, Document
Aerospace Standard (AS) no AS 8025, ,Passenger Oxygen Mask* dated 24
February 1988.

Industry: Industry requests authorization to deviate from paragraph 3.1 of ETSO-C64a
by testing in accordance with SAE AS8025A versus SAE AS8025.

This version represents the most current revision of the industry standard and is
commonly regarded to be an improvement in the certification of this part. Hence it
provides at least the same level of safety as the previous revision.

EASA: We accept the deviation as an alternate means to meet the requirement
because:

e by using the latest Revision A of that SAE standard an obvious improvement in
safety of aircraft oxygen masks would be achieved.

e Current SAE standard AS8025 Rev. A is used as the basic technical standard for
certification of oxygen masks and their installation on CS part 25 aircraft.

ETSO-C64a#2

Requirement: SAE AS8025A paragraph 6.1.7

Performance Tests “A”: The performance of the mask shall be established by first
determining a typical fit leakage value on representative human subjects, and then
testing the mask on a breathing machine that can consistently produce the minute
volumes and tidal volumes specified in Federal Aviation Regulation, FAR 25.1443. (c)(1)
and (c)(2).

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Industry: Industry requests authorization to establish the added oxygen flow rates
versus altitude by an AMOC. The alternate approach proposed uses human testing and
directly measuring their blood oxygen saturation to replace the initial breathing machine
testing. The same deviation was approved by the FAA as part of the TSO-C64b
authorization of this part.

The following will summarize the alternate test method proposed by AVOX Systems and
to describe how this alternate test method provides an equivalent level of safety to the
existing test method specified in SAE AS8025A.

Applicable Regulations:

o CS 25.1443 defines the minimum mass flow of supplemental oxygen required for
passengers as the minimum mass flow required to maintain a mean tracheal partial
pressure of oxygen as a function of altitude. CS 25.1443 also specifies the tidal
volumes and ventilation rates assumed for the passengers as a function of altitude.

SAE ASB025A specifies the test methods that should be used to determine the minimum
flows of oxygen required to meet the specifications of CS 25.1443. SAE AS8025A
currently specifies using a breathing machine to simulate the breathing of a human to
determine the flow of oxygen required as a function of altitude. This breathing machine
test uses an oxygen analyzer to measure the concentration of oxygen in a simulated lung
to approximate what the tracheal partial pressure of oxygen would be in a human
passenger. These oxygen flows are then verified on human test subjects by comparing
the subject’s blood oxygen saturation levels (Sa0O2) with baseline values at 10,000 ft.
and 14,000 ft. with no supplemental oxygen. The tracheal partial pressure of oxygen at
these baseline altitudes corresponds to the requirements in CS 25.1443(c)(1) and CS
25.1443(c)(2).

Alternate Method of Compliance:

¢ AVOX Systems intends to replace the breathing machine test to determine mask
oxygen flows with testing performed on human subjects at altitude. During the testing
performed we directly measured SaO2 levels to determine mask flows in the same
way as currently specified in SAE AS8025A (Paragraph 6.1.8.2) to determine
compliance with CS25.1443 in the human subjects tested at altitude. The leakage
orifice currently employed in the breathing machine to simulate facial leakage was
installed in each test mask with the mask sealed tightly to the subject’s face. The
current testing in SAE AS8025A to verify flows on human subjects is unchanged. The
subjects’ breathing rates and ventilation rates were controlled throughout the test.
Analysis of the data obtained from this testing of human subjects was used to
determine the oxygen flows required in the certification phase of testing.

Reasons for Equivalent Level of Safety:

e The only difference between AS8025A and our proposed AMOC is the replacement
of the initial breathing machine tests which simulate the breathing of a human to
determine mask flows with actual human testing at altitude. The AVOX AMOC has
flows based on the subject’s base line SaO2 readings without supplemental oxygen
along with breathing at specified rates; therefore, the requirements of CS 25.1443
are met and measured in a fashion more closely resembling the actual performance
of the mask on an aircraft passenger.

e Testing based on SaO2 readings on human subjects provides a more accurate
measurement of how much oxygen is being absorbed into the blood of the subject or
passenger. This value is more indicative of a passenger’'s oxygenation than their
tracheal partial pressure.
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e Sa02 readings using pulse oximetry allow for real time, non-invasive, accurate
measurements of oxygen saturation level in the blood. This technology was not
available at the time the current simulated breathing machine test procedures were
developed. The only way to measure oxygen concentrations in the blood prior to
pulse oximeters was to perform gas analysis on a freshly drawn blood sample. So
the breathing machine test was developed to allow a simulation intended to show
compliance to the CS requirements.

Another advantage of using SaO2 levels to determine oxygen flows is that this type of
measurement reflects physiological effects not reflected in the breathing machine test.
The phased dilution function of the passenger mask allows for efficient transfer of oxygen
to the lungs. Human physiology allows for more oxygen absorption in the base of the
lungs in a sitting passenger than the top of the lungs. Passenger oxygen masks currently
supply a pulse of pure oxygen to the base of the passenger’'s lungs. This aspect of
physiology cannot be measured using a breathing machine test that assumes the volume
of gas in the lungs constitutes a homogenous mixture. Human physiology also allows for
a large variation in tracheal partial pressures of oxygen without changing the blood
saturation level of the subject. A breathing machine cannot measure this physiological
insensitivity to changes in tracheal partial pressures accurately.

EASA: We agree to the deviation, when the UK CAA comment is embodied:

Quote

... [even if] it appears intuitively better to conduct such tests on the ‘real thing’, i.e.
human test subjects, rather than an out date breathing machine which has limitations as
discussed, human variability should also be taken into account when comparing against
a standardised engineering criterion.

Unqguote

The mask approval will be granted only with the limitation for installation on an aircraft
with an Alternative Means Of Compliance (AMOC) or Equivalent Safety Finding (ESF) to
CS 25.1443(c)(2).
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European Aviation Safety Agency

Deviations requests #49 for an ETSO approval for CS-ETSO applicable to
Low range radio altimeters (ETSO-2C87)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-2C87 — Low range radio altimeters

Deviation ETSO-2C87#1 — Low range radio altimeters

Deviate from EUROCAE ED-30 § 3.2.3.4 to propose an additional option for a greater
time constant of height change.

Requirements:
EUROCAE ED-30 § 3.2.3.4.

EUROCAE ED-30 § 3.2.3.4 called by ETSO 2C87 states “When a rapid height change of
20% of the height or 20ft (6m) occurs, whichever is greater, the lag time of the electrical
outputs shall not exceed that corresponding to the transfer function of a first order
system, the time constant of which is in the range of 0.1s to 0.25s.The radio altimeter
shall not lose lock.”

Industry:

The radio altimeter has a software option which permits to activate by pin programming a
specific height filter in order to have the same behaviour as analogical low range radio
altimeter already mounted on helicopter platforms. When this option is activated, the time
constant is greater than ED-30 requirement (typically between 0,2s and 0,45s for a 20ft
step at 100ft) .This filter, required by previous helicopter and AFCS (auto flight control
system) applications, just consists to slow the height response of the radio altimeter
during height steps (due to terrain profile or platform attitude).

EASA

The standard radio altimeter complies with ETSO 2C87 requirements. The radio
altimeter is able to consolidate a height compatible with the response expected from
ETSO 2C87 requirements for rapid height changes. This deviation is related to an option
selectable by a customer to downgrade the performance of the radio altimeter in order to
comply with installation requirements. Even with this option, the radio altimeter does not

! Cf. EASA Web: http:/www.easa.europa.eu/ws prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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lose lock. This selectable option just slows down the height response. Moreover, this
specific option is protected from unintended activation by pin programming. Finally, this
option (additional function) will be clearly documented in the Declaration of Design and
Performance (DDP) for the radio altimeter.

EASA accepts this additional option with a deviation. The usage conditions for the radio
altimeter will be specified on the ETSO authorisation as a usage limitation.
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European Aviation Safety Agency

Deviations requests #50 for an ETSO approval for CS-ETSO applicable to
Navigation Equipment Using Global Positioning System (GPS) (ETSO-C129a)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C129a - Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

ETSO-C129a#13 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 3.2.2.3.e, (3.2.3.2.e), and 5.6.11 and use RTCA DO-
229C appendix G as barometric altitude input requirements.

Industry:

In subsection (3) of ED 72A 3.2.2.3.e, which is referenced in 3.2.3.2.e as well, an option
to use alternate methodologies to incorporate pressure altitude data into the position
calculation is already opened. In general an artificial satellite located in the centre of the
earth at baro altitude distance is added to the position calculation for further redundancy.
Detailed requirements and considerations for this method is provided in appendix G of
RTCA DO-229C. The alternate performance of the proposed method is demonstrated
through industry practise as described in RTCA DO-229C and accepted as deviation to
ETSO-C145 and ETSO-C146. The draft ETSO-C145c, as proposed by NPA 2009-11
refers to RTCA DO-229D. There are only editorial changes to appendix G when
comparing revision C and Revision D of DO-229 appendix G. The revision C is
mentioned in this case mainly to keep consistency with the existing FAA TSO
certification.

For consistency instead of the test procedure described in ED-72A 5.6.11 the more
current DO-229C altitude model as described in DO-229C appendix G (tables G-1 and
G-2) shall be used for the generation of baro altitude test signals for the described test
scenarios. A dedicated test procedure will be developed using the guidance as provided
in DO-229C G.4

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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EASA

EASA accepts this alternative method for the barometric altitude input requirements as
equivalent to the existing requirements.

ETSO-C129a#14 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.8.1 and use RTCA DO-229C section 2.5.9.3.2 as
modified by appendix R.5.6 for the GPS simulation satellite geometry scenario for tightly
integrated GPS/inertial systems.

Industry:

Instead of using the fixed satellite scenario as described in ED-72A 5.6.8.1 the satellite
scenario used in the GPS simulation tests shall be developed taking the requirements of
DO-229C 2.5.9.3.2 in conjunction with DO-229C appendix R R.5.6 into account. This
provides a more generalized set of geometries, which allows a better approach for the
performance testing.

The Equivalent Level of Safety of the proposed method is demonstrated through the fact
that RTCA DO-229C is accepted as deviation to ETSO-C145 and ETSO-C146 for the
certification of similar GNSS systems. The draft ETSO-C145c, as proposed by NPA
2009-11 refers to RTCA DO-229D. Revision D of DO-229 adds only requirements for
Integrity Coasting (5.6.3). The revision C is mentioned in this case mainly to keep
consistency with the existing FAA TSO certification.

The test is more stringent because DO-229C specifies a wider range of marginal satellite
geometries that generate a wider range of HPLs. The marginal satellite geometries used
for testing stresses the equipment’s false detection, missed detection, and failed
exclusion performance.

EASA

EASA accepts this alternative method for the GPS simulation geometry as equivalent to
the existing requirements.

ETSO-C129a#15 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.8.3 and use RTCA DO-229C section 2.5.9.3.3 for
Class Beta equipment as modified by appendix R.5.6 for the GPS simulation to verify the
Missed Detection Probability scenario for tightly integrated GPS/inertial systems.

Industry:

Instead of using the test as described in ED-72A 5.6.8.3 for the verification of the Missed
Detection Probability the test as described in DO-229C 2.5.9.3.3 for Class Beta
equipment in conjunction with DO-229C appendix R R.5.6 shall be used. This provides a
more generalized set of geometries, which allows a better approach for the performance
testing.

The Equivalent Level of Safety of the proposed method is demonstrated through the fact
that RTCA DO-229C is accepted as deviation to ETSO-C145 and ETSO-C146 for the
certification of similar GNSS systems. The draft ETSO-C145c, as proposed by NPA
2009-11 refers to RTCA DO-229D. Beside editorial changes, revision D of DO-229 adds
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only requirements for Integrity Coasting (5.6.3). The revision C is mentioned in this case
mainly to keep consistency with the existing FAA TSO certification.

The test is more stringent because DO-229C specifies a wider range of marginal satellite
geometries that generate a wider range of HPLs. The marginal satellite geometries used
for testing stresses the equipment’s false detection, missed detection, and failed
exclusion performance.

EASA

EASA accepts this alternative method for the missed detection probability test as
equivalent to the existing requirements.

ETSO-C129a#16 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.8.4 and use RTCA DO-229C section 2.5.9.4.2 as
modified by appendix R.5.3 for the GPS simulation to verify the false alarm rate scenario
for tightly integrated GPS/inertial systems.

Industry:

Instead of using the test as described in ED-72A 5.6.8.4 for the verification of the false
alarm rate the test as described in DO-229C 2.5.9.4.2 in conjunction with DO-229C
appendix R R.5.3 shall be used. This test scenario uses much more test points.

The Equivalent Level of Safety of the proposed method is demonstrated through the fact
that RTCA DO-229C is accepted as deviation to ETSO-C145 and ETSO-C146 for the
certification of similar GNSS systems. The draft ETSO-C145c, as proposed by NPA
2009-11 refers to RTCA DO-229D. Beside editorial changes, revision D of DO-229 is
equivalent to revision C. The revision C is mentioned in this case mainly to keep
consistency with the existing FAA TSO certification.

ED-72A does not specifically address tightly coupled GNSS/IRU equipment. DO-229C
addresses in appendix R issues related to the tight GNSS/IRU coupling and has more
stringent requirements.

EASA

EASA accepts this alternative method for the false alert probability demonstration as
equivalent to the existing requirements.

ETSO-C129a#17 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.9 and use RTCA DO-229C section 2.5.9.5 as
modified by appendix R.5.7 for the on-line bench tests scenario for tightly integrated
GPS/inertial systems.

Industry:

Instead of using the requirements as described in ED-72A 5.6.9 for the verification of the
On-Line Integrity Tests the requirements as described in DO-229C 2.5.9.5 in conjunction
with DO-229C appendix R R.5.7 shall be used. On-line tests must use the same scenario
as off-line tests as requested by ED72A 5.6.9.2 a, b and DO-229C 2.5.9.5 first
paragraph.
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The Equivalent Level of Safety of the proposed method is demonstrated through the fact
that RTCA DO-229C is accepted as deviation to ETSO-C145 and ETSO-C146 for the
certification of similar GNSS systems. The draft ETSO-C145c, as proposed by NPA
2009-11 refers to RTCA DO-229D. Beside editorial changes, in revision D of DO-229 the
separate testing for SA-on and SA-off scenarios is eliminated. The revision C is more in
line with the ED-72A philosophy and shall therefore been used.

EASA

EASA accepts this alternative method for the on-line bench tests as equivalent to the
existing requirements.

ETSO-C129a#18 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 5.6.8.2 and use RTCA D0O-229C appendix R R.4.1 for
the pseudo range error model scenario (SA-on case) in conjunction with a different
model for the SA-off case for tightly integrated GPS/inertial systems.

Industry:

Instead of using the requirements as described in ED-72A 5.6.8.2 for the generation of
pseudo-range errors the requirements as described in DO-229C appendix R R.4.1 shall
be used. The pseudo range errors are generated for the SA-on and SA-off case.

The Equivalent Level of Safety of the proposed method is demonstrated through the fact
that RTCA DO-229C is accepted as deviation to ETSO-C145 and ETSO-C146 for the
certification of similar GNSS systems. DO-229C assumes SA-on. Today the published
US Government’s policy is to permanently set SA to off. Conducting the tests using SA-
off assures the device meets the requirement under real world conditions which
enhances safety.

EASA

EASA accepts this alternative method for the pseudo range error model as equivalent to
the existing requirements.

ETSO-C129a#19 — Airborne Supplemental Navigation Equipment Using Global
Positioning System (GPS)

Deviate from EUROCAE ED-72A 3.2.3.1 and 5.6.6 and use RTCA DO-229C appendix R
section R.2.1.1, R.5.4, and R.5.5 to define 2D position accuracy criteria scenario for
Class B or C tightly integrated GPS/inertial systems.

Industry:

Instead of using the criteria as described in ED-72A 3.2.3.1 and 5.6.6 define the 2D
accuracy requirements using DO-229C appendix R section R.2.1.1, R.5.4 and R.5.5.
This deviation is applicable to sensors only having no knowledge about the flight phase.
It is assumed that the unit is considered only as a sensor eg. Class B or C equipment.

The Equivalent Level of Safety of the proposed method is demonstrated through the fact
that RTCA DO-229C is accepted as deviation to ETSO-C145 and ETSO-C146 for the
certification of similar GNSS systems. ETSO C129a requirements do not specifically
address tightly-coupled GNSS/IRU equipment. DO-229C Appendix R is specific to
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tightly-coupled GNSS/IRU equipment and has more stringent requirements than ETSO
C129a which enhances safety.

EASA

EASA accepts this alternative 2D position accuracy requirement for Class B or C
equipment as the requirement is more stringent than the current one.
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European Aviation Safety Agency

Deviations requests #51 for an ETSO approval for CS-ETSO applicable to
Airborne ILS localizer receiving equipment (108-112 MHz) (ETSO-2C36f)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-2C36f — Airborne ILS localizer receiving equipment (108-112 MHz)

ETSO-2C36f#1 — Airborne ILS localizer receiving equipment (108-112 MHz)

Deviate from CS-ETSO ETSO-2C36f 3.1.1 and use EUROCAE ED-46B including
amendment 1 dated October 1995 and amendment 2 dated July 15, 1997 instead of
referring to amendment 1 only.

Industry:

ETSO-2C36f as well as already JTSO-2C36f as published with JAR-TSO Amendment 4
dated September 1, 2000 seems to contain a typo in section 3.1.1 by referencing to
amendment 1 of EUROCAE ED-46B dated 2 July 1997. The initial issue was published
in September 1995 and amendment 1 is dated October 1995 while amendment 2 is
dated July 15, 1997.

It is requested using ED-46B dated September 1995 including amendment 1 dated
October 1995 and amendment 2 dated July 15, 1997 as these are the most accurate
requirements.

Further we seek clarification regarding requirement 3.6.b. and 3.7.a concerning
Deflection Linearity and Deviation Current Linearity. It is not clearly understood how and
if the audio signal, responsible to generate the Morse code identification, has to be taken
into account when generating test signals to verify this requirement.

EASA

We thank you for bringing the ambiguity of the requirement to our attention and agree to
use ED-46B including amendment 1 and 2.

Regarding the requested clarification we like to draw your attention to section 1.2
Definitions which contain the definitions of SDM (Sum in Depth of Modulation) and DDM
(Difference in Depth of Modulation) which do not include the audio signal.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviations requests #52 for an ETSO approval for CS-ETSO applicable to
Headsets, Speakers and Aircraft Microphones (ETSO-C57a, C58a)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C57a — Headsets and Speakers

ETSO-C57a#7 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.3.1 and provide a higher Sound Pressure Level (SPL) of
90 -5/+18 dB instead of 90 +/- 5 dB SPL (re: 20 yPa) out of 1 mW (RMS) input signal.

Industry:

It has been accepted by EASA as deviation to ETSO-C58a using RTCA DO-214 as the
Minimum Operational Performance Standard (Deviation publication ETSO-C58a#1).

To allow better harmonisation with the used side tone adjustments industry has received
demands from operators to increase the output sound pressure to values above 95 dB
(re: 20 pPa) when providing 1 mW (RMS) to the headset or handset. Today technology
allows providing higher sound pressure levels out of 1 mW (RMS) without producing
distortions.

A volume control is allowed to meet that requirement. Not in all cases a volume control at
the headset or handset is practicable and there is demand designing headsets or
handsets without internal volume control function. A volume control is provided at the
intercom control unit in most cases. Adding resistors would be requested to meet the
requirement by artificially reducing the efficiency of the unit. The user does not accept
this fixed reduction as he considers the headset / handset to be muted.

The user likes a system providing more loudness without increasing the amplifier
adjustments. This can be reached by providing greater SPL values than 95 dB (re: 20
pPa) per 1 mW of input signal. Instead of requesting an internal (adjustable) volume
control it should be allowed to use a higher range for the Sound Pressure Level
produced out of 1 mW (RMS). The original requirement does not specify a dedicated
maximum value as a volume control may be used. The original requirement is already
ambiguous.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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The user may use the loudness control function provided in the intercom or in case of the
handset by using a greater distance between handset and ear to receive the same
loudness as previously. The main advantage is the higher efficiency of the headset /
handset.

In consequence the system is able to provide a higher maximum SPL level at maximum
input. To avoid damage to the ear, a limitation to maximum 125 dBA is implemented in
the headset / handset, which works independent from the provided input power.

Equivalent Level of Safety is provided by delivering more loudness in reference to the
same input signal and by limiting the absolute generated pressure. The generated sound
levels are equivalent to those generated by a system having an integrated volume
control.

EASA

We accept the deviation provided sufficient protection against the hearing damage risk is
provided. Substantiation is requested from each applicant for this deviation in respect to
the means in place limiting the hearing damage risk.

ETSO-C57a#8 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.2.1 and measure the Distortion criteria using an input
signal of 10 mW (RMS) generating a sound pressure level of at least 110 dB (re: 20 uPa)
instead of measuring the Distortion with a sound pressure level of 110 dB (re: 20 uPa)

Industry:

It has been accepted by EASA as deviation to ETSO-C58a using RTCA DO-214 as the
Minimum Operational Performance Standard (Deviation publication ETSO-C58a#1).

When using deviation ETSO-C57a#7 to RTCA DO-214 2.3.3.1 and designing a more
effective headset being able providing a higher Sound Pressure Level (SPL) of more
than 90 +/- 5 dB SPL (re: 20 pPa) out of 1 mW (RMS) input signal the Distortion test
criteria has to be adopted as well.

In general the distortion test is performed with 10 mW (RMS) input generating the
requested 110 dB (re: 20 pPA) sound pressure level. This is an operation under typical
load conditions. In case the system is more effective and able to generate higher sound
pressure levels than requested out of 1 mW the distortion measurements shall be
performed at 10 mW input signal as well generating higher sound pressure levels than
required. The reason is that the unit is operated under the same load conditions — 10
mW input signal — when performing the distortion test.

Equivalent Level of Safety is provided by using the same input signal conditions than the
original test condition requested leading to a higher sound pressure level for the test.
Consequently the test is considered more severe.

EASA

We reject the deviation. The original test condition shall be used defining a sound
pressure level for the test which is considered to be the one used under typical
operational conditions. The use of an input power defining the test condition will not
produce comparable results, as the speaker devices may have differences in their
efficiency. If designing the efficiency to the extreme the generated sound pressure level
for this test could become already dangerous for the ear. Further, it is not defined in the
original requirement if the input level is increased or the potential available volume
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control is adjusted to reach the request sound pressure level. The potential available
volume control could be set to a value producing less sound pressure level as required.
Aim is to have a limited distortion over the frequency at a typical volume defined by the
sound pressure level.

ETSO-C58a — Aircraft Microphones (Except Carbon)

ETSO-C58a#6 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 Test procedures as detailed in 2.6.2.1, 2.6.2.3, and 2.6.2.5
and use a supply voltage of 12 to 16 VDC instead of 8 to 16 VDC for handsets.

Industry:

It has been accepted by EASA as deviation to ETSO-C58a using RTCA DO-214 as the
Minimum Operational Performance Standard (Deviation publication ETSO-C58a#1). DO-
214 provides in section 2.6 test procedures for aircraft microphones. The supply voltage
for the microphone is provided using a dedicated electrical interface as the audio signal
and the DC power supply share one line.

Instead of 8 to 16 VDC a supply voltage of 12 to 16 VDC shall be used for testing.

The limitation in respect to the low voltage supply allows the use of more complex
internal designs for the additional specific functionality integrated into the handset.

2.6.1.e already allows using different test procedures and equipment in case equivalent
information can be gathered.

It has to be understood when assessing the deviation request that the handset is used
for intercom functions within the aircraft cabin - the communication between cabin crew,
cockpit crew including the possibilities for announcements to the passengers. The
system is not used for radio communication and especially not for radio communication
in an emergency mode having potentially reduced intercom functionality - during the
emergency mode the cockpit microphone may directly be connected to the radio
bypassing the intercom. Installation instruction ensure that the handset is always
connected to an intercom providing sufficient supply voltage on the microphone line
ensuring proper operation of the unit under defined conditions.

This deviation has been accepted in the past for headsets and no occurrence report
indicates a problem with the modified supply voltage for the handset microphone.

Further it has to be considered that this requirement is provided only in the test
procedure section and not in the requirement section. The test procedures reflect a
technology at time of standard development - 1993. As the technology may change the
test setup may need to be adopted as well. We consider that this is the case for the
handset as the current technology provides more functionality like a counterpart selection
function and display backlight compared to the original pure microphone function. As all
other microphone performance is kept and modern technology is able providing the
needed supply voltage in the aircraft we consider that an equal level of safety is provided
as long as the requested supply voltage requirements are clearly stated in the installation
manual and allow for some degradation due to cable length.

EASA

We accept the deviation provided clear installation instructions are provided.
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ETSO-C58a#7 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 2.2.9 and allow a lower Push to Talk switch current of 0.5 A
instead of 1A and a higher switch contact resistance of 400 mOhm instead of 50 mOhm
for Handsets.

Industry:

It has been accepted by EASA as deviation to ETSO-C58a using RTCA DO-214 as the
Minimum Operational Performance Standard (Deviation publication ETSO-C58a#1). The
Push to Talk (PTT) switch requirements are defined in 2.2.9.

The communication systems installed in modern aircraft have significantly lower PTT
currents than 1A and higher contact resistors are acceptable to the systems. To allow a
smaller size of the contact the PTT current has been limited to 0.5 A and a higher switch
resistor of 400 mOhm can be accepted.

The equal level of safety is ensured by highlighting the interface definition in the
installation instruction. The installer has to take care anyhow, that the PTT switch and the
PTT line requirements are matching. The handset is a fixed installed device and has less
possibilities of interchanging than a mobile PTT switch e.g. integrated into a headset or
microphone. Further the communication is performed mainly inside the aircraft and no
operation of radios is expected to be performed by the handset. Consequently the
interface from the handset is provided only to the intercom system and not directly to a
radio.

The increase in switch resistor by maximum 350 mOhm equals to additional 11 meter
cable length considering the use of AWG 20 wire having a typical resistor of 33 mOhm
per meter. This shows that the increased resistor is well within the conditions the
designer for an intercom is facing anyhow due to cable resistance.

EASA:

EASA is accepting the change of the interface specification for the PTT switch under the
following conditions:

e A clear limitation is provided in the Declaration of Design and Performance and
the installation instruction, which limit the connection to compatible systems only.

e The interface concerns a fixed installed unit like the handset and not mobile
equipment like headsets or hand-microphones.

e The unit is not used for the emergency operation of radios.
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European Aviation Safety Agency

Deviations requests #53 for an ETSO approval for CS-ETSO applicable to
Air Traffic Control Radar Beacon System/Mode Select (ATCRBS/MODE S) Airborne
Equipment (ETSO-2C112b)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-2C112b - AIR TRAFFIC CONTROL RADAR BEACON SYSTEM/MODE SELECT
(ATCRBS/MODE S) AIRBORNE EQUIPMENT

ETSO-2C112b#5 - Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate from ETS0O-2C112b 3.1.1 and use EUROCAE ED-73C instead of ED-73B.

Industry:

EUROCAE ED-73C is the most current version of the requirement standard. It is
harmonised with RTCA DO-181D and reflects state of the art industry praxis.

EASA

We accept the deviation. Within the rulemaking task ETS0.007 the Notice of Proposed
amendment NPA 2009-11 has been published proposing to adopt EUROCAE ED-73C
as the new ETSO-C112c standard.

ETSO-2C112b#6 — Air Traffic Control Radar Beacon System/Mode Select
(ATCRBS/MODE S) Airborne Equipment

Deviate from EUROCAE ED-73C 2.5.e and provide no means to inhibit the transmission
of altitude information.

Requirement

EUROCAE ED-73C 2.5e.

The following Control and Indication functions shall be provided:
e. Means of inhibiting the transmission of altitude information.

Means of inhibiting the transmissions of the altitude information, while retaining
the framing pulses in Mode C replies and while transmitting all ZEROs in the
altitude field of Mode S replies.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Industry

The equipment is intended for installation and operation on aeroplanes according to
Commission Regulation (EC) No 8/2008, OPS 1.650 (c), (k) and OPS 1.652 (c), (k), and
on helicopters according to JAR-OPS 3.650 (c), (h), and 3.652 (c), (m). These types of
aircraft are providing two independent pressure altitude sensors, i.e. digital Air Data
Computer (ADC). The crew can select at least one of two ADCs to be interfaced with the
transponder. In case of any malfunction in the ADC system the properly working ADC will
be selected. In worst case scenario, i.e. no ADC provides reliable pressure altitude data,
these units will be switched off by the crew.

If the aircraft installation provides only one ADC connected to the transponder, this ADC
will be switched off by the crew in case it provides not reliable pressure altitude data.

No safety impact is identified because the means to inhibit the transmission of altitude
information is transferred to the digital ADC, which is state of the art.

The transponder complies with ED-73C chapter
e 3.5.6 a. (4) and inhibits the information pulses in the Mode C reply, under the
condition that no valid altitude information is received by the transponder.
e 3.17.1 b. (1) and has the requested Mode S pressure altitude transmission
capability,
e 3.18.4.2, and provides the defined Altitude Code AC and
e 3.22.2.11 and has the requested data interface.

The deviation is related to the fact that the altitude information can not be set invalid
manually on the transponder control unit.

There is a provision to deactivate Mode C manually. Under that condition contrary to the
requirement no Mode C frame is provided and Mode S altitude is provided unchanged.

EASA

Reference is made to EU OPS and JAR OPS 3. It has to be understood that these
requirements are not applicable to all aircraft but only to the commercial operated ones.

The sensitive pressure altimeter as requested by OPS requirements as well as by
25.1303 (b) (2)/29.1303(b) and 25.1325/29.1325 are requested to be adjustable for the
barometric pressure while the altitude connected to the transponder is derived from the
standard atmosphere.

Guidance for transponder installation may be found in AMC 20-13 and JAA TGL 13.

The requirement to disable altitude transmission does have an operational background.
In case the Air Traffic Controller (ATC) identifies the transmission of an erroneous
altitude, ATC orders the suppression of altitude information to avoid false alarms in the
automated collision monitoring functions either on ground or airborne. The requirement
was introduced especially to mitigate issues with the Gillham Code interface transmitting
erroneous altitude information in case of problems with one interface line.

EASA accepts the deviation on the equipment level provided that the unit does not
provide Gillham Code interface but uses other (serial) digital data busses and that the
applicant provides clear installation instructions how to mitigate the equipment deficiency
through specific installation features. A corresponding limitation in the installation manual
and the Declaration of Design and Performance is requested as well.

The acceptance is based on the restriction that the deviation will be assessed on
installation level as well. It is assumed that there may be especially Elementary
Surveillance installations that may be compliant with the requirement and provide
extended altitude source selection capabilities. Enhanced Surveillance installations are
requested to provide beside barometric altitude and other information Indicated Airspeed/

ETSO.DevP.53 Rev. b 2/3





Mach No, Vertical Rate, True Airspeed. The information may be delivered from the same
Air Data Computer together with potential further information on the same data bus. The
consequences of disabling a complete data bus have to be considered. The anticipated
possibility to disable one dedicated ADC will not be available in all cases and has to be
evaluated in respect to further consequences as crew work load may increase and the
availability of some functions may be reduced. It has to be noted that pulling a breaker is
not considered a proper deactivation method but marking the altitude information as
invalid on the data bus may provide the requested function.

Other manufacturers have converted the Mode A or Mode C selection possibility
available in previous transponder models to an altitude selection mode when upgrading
their equipment to Mode S capabilities. In the altitude suppression mode the altitude
information is set to zero in Mode S and C but the Mode C frame information is still
available and other Mode S data is transmitted as well.

One potential alternate to completely disable the Mode C and not providing the Mode C
frame information may have consequences to the required tracking capabilities of ground
radars expecting a valid response to their Mode C interrogation. This may result in
unexpected tracking problems. Consequently this alternate can not be accepted as
providing an equivalent level of safety.

It is not recommended using this deviation leading to installation restrictions for complete
new designs but we accept it for the update of existing transponder designs to the
current Mode S requirements.
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European Aviation Safety Agency

Deviations requests #54 for an ETSO approval for CS-ETSO applicable to
Static Electrical Power Inverter (ETSO-C73)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C73 Static Electrical Power Inverter

ETSO-C73#1 — Static Electrical Power Inverter

Deviate from ETSO-C73 attached FAA Standard for Power Inverters paragraph 2.3 and
provide 50 Hz +/- 1 % or 60 Hz +/- 1 % instead of the required 400 Hz.

Industry:

Deviation is requested to allow this inverter to operate at 50 Hz for the European or 60Hz
for the US environment. The intended application is to provide a source of 115 VAC,
50 Hz or 60 Hz for the convenience of passengers and crew for standard equipment up
to the rated output of the inverter. Typical connected loads will be such items as battery
chargers for laptop computers or cell phones or a wide variety of industrial and
emergency medical applications especially on helicopters. Standard appliances which
are designed to use 115 VAC, 50 Hz respectively 60 Hz power and which do not exceed
the power capacity of the inverter may use this power inverter.

This inverter output is not normally connected to any flight equipment. As a result,
aircraft safety is not at risk. All other requirements as laid down in ETSO-C73 are
applicable to this kind of equipment providing separated power supply to certain fixed
installed or mobile equipment. It provides the needed separation between that equipment
and the aircraft power system. This demonstrates the equivalent level of safety for the
deviation for the intended use.

EASA

We are following the FAA and accept the deviation. There is sufficient value in certifying
such static inverters as ETSO equipment and to extend the scope of the ETSO to such
equipment.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviation request #55 for an ETSO approval for CS-ETSO applicable to
Crewmember Oxygen Mask (ETSO-2C78)
and
Oxygen Regulators, Demand (ETSO-C89)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004* products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-2C78 - Crewmember Oxygen Mask
ETSO-C89 - Oxygen Regulators, Demand

ETSO-2C78#1 and ETSO-C89#7

Requirement: Leakage

ETSO- 2C78 Appendix 1 §3.3(a)
The total inward leakage rate, with the complete mask positioned on the face
or on a suitable test stand in a manner which simulates normal use, must not
exceed 0.10 LPM STPD at any negative differential pressure within the range
of from zero to 1.5 KPa (6.0 inches of water).

ETSO-C89 FAA standard § 4.4 (a)
The inward leakage of air through the regulator at sea level must not exceed
0.1 LPM, STPD, with a suction pressure of 1.0 inches H20 applied to the
outlet port, the oxygen supply inlet port sealed, and the diluter valve closed.

Industry: Industry requests authorization to deviate from the above mentioned
paragraphs by using the TSO-C89a inward leakage requirement as called in the SAE
standard AS8027 §3.2.2.2. for mask mounted regulator (type IV device).

The TSO-C89a standard takes into account the regulator being mask mounted (Type IV
device). Its inward leakage requirement includes regulator, mask interface and valving.
This requirement corresponds with MC40 series mask regulator design.

For the MCA40, the regulator being mask-mounted to compose a single piece of
equipment, the inward leakage on the mask can’'t be distinguished from the inward
leakage of the regulator. So for the MC40, we propose to cumulate the mask and
regulator inward leakage limits.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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The TSO-C89a maximum mask-regulator inward leakage is 0.2 L/min STPD. That
corresponds to the sum of the maximum mask inward leakage (0.1 L/min STPD) as in
ETSO-2C78 § 3.3. (a) and the maximum regulator inward leakage (0.1 L/min STPD) as
in ETSO-C89 § 4.4 (a).

For information, this test corresponds to the inward test performed on current ETSO/TSO
already agreed INTERTECHNIQUE quick donning masks regulators. This deviation has
already been accepted by JAA for mask regulator MLD20 Series and MRA Series [JTSO
F.0.073 (22/12/1997) and JTSO F.0.007 (27/10/1999)].

EASA: We accept the deviation as an alternate means to meet the requirement because
current SAE standard AS8027 is used as the basic technical standard for certification of
crew oxygen regulators in the updated FAA TSO C89A. The TSO CB89A includes the
possibility for the oxygen regulator (type 1V) to be integrated in the mask according to the
last technological developments; it exempts such new design from some not feasible
tests without lowering the equipment safety level.

ETSO-C89#8

Requirement: Proof pressure outlet procedure

ETSO-C89 FAA standard § 4.5 (b)
Straight demand and diluter demand regulators must comply with paragraphs
4.1 through 4.4 after a negative pressure of 29 inches H20 and a positive
pressure of 12 inches H20 are applied to the outlet port for a period of 2
minutes. The diluter valve and the regulator inlet port must be closed during
these two pressure tests.

Industry: Industry requests authorization to deviate from the above mentioned
paragraph by using the TSO-C89a outlet proof pressure procedure as called in the SAE
standard AS8027 83.2.1.2 & 3.2.1.3 for mask mounted regulator (type IV device).

The exhalation valve is a part of the regulator design. Therefore, if the outlet port is
submitted to a positive pressure (about 0.7 mbar), the exhalation valve will open before
reaching the 30 mbar requested for the test. It is not possible to apply a positive
pressure of 30 mbar in MC40 series regulator and thus, it is not possible to perform this
part of the test.

This design characteristic is taken into account by the AS8027 standard with the type IV
regulator (mask mounted) which corresponds to MC40 regulator design. Only the 72
mbar negative pressure is applied on the outlet port of type IV devices to perform the
outlet proof pressure.

EASA: We accept the deviation as an alternate means to meet the requirement because
current SAE standard AS8027 is used as the basic technical standard for certification of
crew oxygen regulators in the updated FAA TSO C89A. The TSO C89A includes the
possibility for the oxygen regulator (type IV) to be integrated in the mask according to the
last technological developments; it exempts such new design from some not feasible
tests without lowering the equipment safety level.
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ETSO-2C78#2 and ETSO-C89#9

Requirement: Inspiratory resistance

ETSO- 2C78 Appendix 1 §3.4(a)
The inspiratory resistance of the mask and oxygen supply tube including the
oxygen supply connector when inserted in an appropriate mating fitting must
not exceed the following negative differential pressures at the corresponding

oxygen flow rates:

Differential Pressure Flow Rate
KPa (inches H20) (LPM)
0.15 (0.6) 20
0.37 (1.5) 70
0.62 (2.5) 100

ETSO-C89 FAA standard § 4.1 (a)
Demand regulators must supply the following oxygen or oxygen-air flows at
not more than the specified outlet pressures. These characteristics must be
displayed at all altitudes, with the oxygen supply pressure at all values within
the design inlet pressure range, and with the diluter valve open and closed.

MAXIMUM OUTLET FLOW, SUCTION PRESSURE,

LPM, ATPD:  INCHES OF WATER

20 0.40
70 0.80
100 1.00

Industry: The regulator being mask-mounted and thus integrating the entire inspiratory
circuit (valves and ducts), we propose to perform the inspiratory resistance test on the
regulator only and cumulated the maximum mask inspiratory resistance (ETSO C78 §
3.4 (a)) and the maximum regulator inspiratory resistance (ETSO C89 § 4.1 (a)).

The maximum mask-regulator inspiratory resistance considered for the test is defined as
follows:

Flow Suction pressure in inches HoO (mbar)

(L/min ETSO-2C78 ETSO-C89 TSO-C89a
STPD) §3.4 (a) §4.1 (a) § 3.2.3 (type IV)
20 0.6 (1.50) 0.4 (1.0) 1.0 (2.5)

70 1.5 (3.75) 0.8 (2.0) 2.3 (5.7)
100 2.5 (6.25) 1.0 (2.5) 3.5 (8.7)

For information, this deviation has already been accepted by JAA for mask regulator
MLD20 Series and MRA Series [JTSO F.0.073 (22/12/1997) and JTSO F.0.007
(27/10/1999)].

EASA: We accept the deviation as an alternate means to meet the requirement because
current SAE standard AS8027 is used as the basic technical standard for certification of
crew oxygen masks and regulators and their installation on FAA part 25 aircraft. in the
updated FAA TSO C89A. It includes the possibilities that the oxygen regulator can be
integrated in the mask (type IV) according to the last technological developments. It
exempts for such new design some not feasible tests without lowering the equipment
safety level.
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ETSO-C89#10

Requirement: Outlet and Overall leakage

ETSO-C89 FAA standard § 4.4 (c) [outlet leakage]
The regulator outlet leakage must not exceed 0.01 LPM, STPD, with the
regulator outlet port open and any oxygen supply pressure within the
specified operating range applied at the regulator inlet port.

ETSO-C89 FAA standard § 4.4 (d) [overall leakage]
The regulator overall leakage must not exceed 0.01 LPM, STPD, with the
regulator outlet port sealed and the regulator inlet port pressurized to a value
equal to the maximum specified oxygen supply pressure.

Industry: The exhalation valve being part of the regulator, the regulator outlet leakage
(ETSO-C89 84.4 (c)) and the regulator overall leakage (ETSO-C89 4.4 (d)) cannot be
measured separately. As detailed in Figures 1 and 2, the outlet leakage becomes an
overall leakage as soon as the outlet port is plugged or restricted.

We propose to perform only one regulator leakage test and cumulate the maximum
outlet leakage (0.01 L/min STPD as per TSO-C89 § 4.4. (c)) and the maximum overall
leakage (0.01 L/min STPD as per TSO-C89 § 4.4 (d)). Though, the maximum regulator
leakage considered for the test is 0.02 L/min STPD.

For information, this deviation has already been accepted by FAA for mask regulator
MF20 Series [TSO document ref: GE/vk/12/04/Intertechnique (04/12/1998)].
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FIGURE 1: REGULATOR OVERALL LEAKAGE

Due to expiratory valve, it is not possible to identify and measure separately outlet
leakage and overall leakage.

To perform the overall leakage, the regulator outlet is plugged. If the regulator has an
outlet leakage, the only possibility is a leak from the oxygen supply inlet to the regulator
outlet between the main valve and the casing. With the outlet plug, the leak will increase
the pressure in the breathing chamber and will be considered as expiration by the
expiratory valve.

The expiratory valve will open under the breathing pressure chamber increase (around
0.7 mbar) and the outlet leakage becomes a part of the regulator overall leakage.
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FIGURE 2: REGULATOR OUTLET LEAKAGE

Due to expiratory valve, it is not possible to identify and measure separately outlet
leakage and overall leakage.

To perform the outlet leakage, the regulator outlet is restricted and the leakage
measured with a rotameter. If the regulator has an outlet leakage, the only possibility is a
leak from the oxygen supply inlet to the regulator outlet between the main valve and the
casing. With the outlet restriction, the leak will increase the pressure in the breathing
chamber and will be considered as expiration by the expiratory valve.

The expiratory valve will open under the breathing pressure chamber increase (around
0.7 mbar) and the outlet leakage becomes an overall leakage not measured by the
rotameter.

EASA: We agree to the deviation because in the new generation crew oxygen mask
regulator design, being the regulator integrated with the mask, the exhalation valve is
part of the regulator itself, therefore the regulator outlet and overall leakage cannot be
measured separately as explained in the industry position.
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European Aviation Safety Agency

Deviation request #56 for an ETSO approval for CS-ETSO applicable to
Aircraft Microphones (ETSO- C58a)
Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C58a — Aircraft Microphones (Except Carbon)

ETSO-C58a#8 — Aircraft Microphones (Except Carbon)

Deviate from RTCA DO-214 2.2.2 to allow 3.5 dB instead of the required 5 dB output
increase when doing the 6 dB sound pressure increase test.

Requirement:

RTCA DO-214 is an accepted minimum performance standard for aircraft microphones.
See EASA deviation ETSO-C58a#1 and FAA TSO-C139.

RTCA DO-214 requires for aircraft microphones in paragraph 2.2.2.1 performing a
distortion test in accordance with the test procedure of paragraph 2.6.2.3. Beside a
maximum of 5 % distortion over the frequency range from 350 to 6000 Hz it is required
that an increase of the sound pressure input by 6 dB, at the frequency of the output
maximum, must lead to a further output increase of at least 5 dB.

The test procedures are requesting to use a certain interface for the microphone as
specified in DO-214 figure 2-3 to simulate the aircraft interface.

Industry:

DO-214 2.6.1 a) requires setting up the circuits of the equipment in a way aligned and
otherwise adjusted for operation in accordance with our specification. We have specified
using a low impedance interface for our microphone and when doing so we are meeting
the so called head room requirement as specified by 2.2.2.1. But when setting up the test
as specified in figure 2-3, using higher impedance values than we specify, the
microphone will start clipping when operated at the minimum allowed supply voltage.

Equivalent level of safety is demonstrated once trough the fact that when operating the
unit in accordance with the installation instruction the required performance can be
demonstrated and further by performing a Speech Transmission Index (STI) test in
accordance with EN 60268-16 using the Rapid Speech Transmission Index (RASTI)

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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method showing that the degradation will influence the speech intelligibility only marginal.
It will be demonstrated that the speech intelligibility will remain within 95% of the initial
value and in all cases above the established minimum value.

In addition a speech quality test has been performed. When analysing the test it became
obvious that the effect is marginal as during speech the signal distortion is only
applicable for the very short sequence of peak volumes not needed for speech
intelligibility.

EASA

We accept the deviation from RTCA DO-214 for handsets. A further assessment is
requested for area microphones which are not only aiming at speech recording but are
used to record the background noise as well.
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European Aviation Safety Agency

Deviation request #57 for an ETSO approval for CS-ETSO applicable to
Traffic Alert and Collision Avoidance System (TCAS) airborne equipment, TCAS I
(ETSO-C119c)

Consultation Paper

Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C119c - Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS Il

ETSO-C119c#3 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from ETSO-C119c paragraph 3.1.2 for the environmental standard to be
unchanged from the original basis of an existing TCAS Il product for a software upgrade
limited to the changes introduced by EUROCAE ED-143/RTCA DO-185B (also known as
“TCAS Il version 7.1").

Requirement:

ETSO-C119c paragraph 3.1.2 for the environmental standard refers to CS-ETSO
Subpart A paragraph 2.1:

2.1 Environmental standards:

Unless otherwise stated in paragraph 3.1.2 of the specific ETSO, the applicable
environmental standards are contained in EUROCAE/RTCA document ED-14D change
3/DO-160D change 3 “Environmental Conditions and Test Procedures for Airborne
Equipment”, dated December 2002, or ED-14E/DO-160E dated March 2005 or ED-
14F/DO-160F dated March 2008.

It is not permissible to mix versions within a given qualification programme.

Industry:

Equivalent level of safety is demonstrated for the current installations since the software
upgrade does not impact the environmental conditions. In current installations, the
upgraded units are fully interchangeable with the previously installed units. The upgraded
units implement TCAS Il version 7.1 as specified in EUROCAE ED-143/RTCA DO-185B.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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EASA

EUROCAE ED-143/RTCA DO-185B MOPS (Minimum Operational Performance
Standards) were revised in order to address two safety issues in the existing TCAS
version 7.0 logic as embedded in ETSO C-119b and FAA TSO TSO-C119b. EASA
published ETSO C119¢? in December 2009 and FAA published TSO C119c in April
20009.

On 25 March 2010, EASA published Notice of Proposed Amendment (NPA) No. 2010-
03* containing a draft opinion for a Commission Regulation for the requirements
applicable to airspace usage. The purpose was to mandate the carriage of TCAS Il with
collision avoidance logic version 7.1 for all turbine-powered aeroplanes having a
maximum certificated take-off mass exceeding 5700 kg or authorised to carry more than
19 passengers operating within European airspace. Appendix C of NPA No. 2010-03
provides the rationale for this proposal. This NPA No. 2010-03 also introduced Draft
Decisions for Acceptable Means of Compliance related to the implementing rules for
Airspace User and to the Airworthiness Certification Considerations for the Airborne
Collision Avoidance System (ACAS Il). The Comment Response Document (CRD)* to
the above mentioned NPA No. 2010-03 was published in September 2010. The EASA
Opinion 05/2010°° for a Commission Regulation laying down common airspace usage
requirements and operating procedures and the draft regulation’ were released in
October 2010.

This NPA No. 2010-03 was part of a series of actions initiated by the Agency to address
the issues associated with identified deficiencies with the ETSO C119b/TSO C119b
TCAS Il version 7.0 collision avoidance logic.

These actions also included:
e issue of Safety Information Bulletin (SIB) 2009/16%;
e issue of revised ETS0-C119c¢°.

We accept the deviation to keep the existing EUROCAE ED14/RTCA DO160 basis for
the software upgrade limited to the changes introduced by EUROCAE ED-143/RTCA
DO-185B (also known as “TCAS Change 7.1"). The associated Declaration of Design
and Performance (DDP) will have to clearly state the EUROCAE ED14/RTCA DO160
basis and identify it as a deviation to ETSO-C119c. The ETSO authorisation will clearly
state that the acceptability of the EUROCAE ED14/RTCA DO160 basis will have to be
assessed for new installations. Similarly, the FAA has accepted major software
modification for TCAS Il Change 7.1 of TSO-C119b products as TSO-C119c with
deviations without enforcing the application of RTCA DO-160F for environmental testing
as required by TSO-C119c.

A summary of the background information related to TCAS Il version 7.1 can be found on
the Eurocontrol Web site at the following address:
http://www.eurocontrol.int/msa/public/standard _page/ACAS Upcoming _Changes.html

%http://easa.europa.eu/ws_prod/g/doc/Agency Mesures/Agency Decisions/2009/cs_etso_5/Annex%2011%2
0-%20ETSO.pdf

% http://easa.europa.eu/ws_prod/r/doc/NPA/NPA%202010-03.pdf

* http://easa.europa.eu/rulemaking/docs/crd/CRD%202010-03.pdf

% http://easa.europa.eu/agency-measures/opinions.php

® http://easa.europa.eu/agency-measures/docs/opinions/2010/05/Opinion%2005-2010.pdf
"http://easa.europa.eu/agency-
measures/docs/opinions/2010/05/Draft%20Requlation%20laying%20down%20common%20airspace%20us
age%20requirements%20and%20operating%20procedures.pdf

8 http://ad.easa.europa.eu/ad/2009-16

*http://easa.europa.eu/ws_prod/g/doc/Agency Mesures/Agency Decisions/2009/cs_etso_5/Annex%2011%2

0-%20ETSO.pdf
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http://ad.easa.europa.eu/ad/2009-16
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European Aviation Safety Agency

Deviations request #59 for an ETSO approval for CS-ETSO
applicable to an Aircraft Seat (ETSO-C127a)

Introductory note

The hereby presented Deviations request shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004' products
certification procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted
to the panel of experts and be subject to a public consultation of at least 3 weeks,
except if they have been previously agreed and published in the Official Publication
of the Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

An applicant submitted to EASA a deviation request against CS-ETSO-127a for a
Passenger / Crew seat (type B) to be installed on Part 27 and Part 29 rotorcratft.

ETSO-C127a is addressing rotorcraft, transport aeroplane, and normal and utility
aeroplane seating systems.

Requirement
ETSO-C127a, Appendix 1, paragraph 2.2.3:

Type B-Transport Rotorcraft passenger, flight attendant, and observer seat cushion
systems shall be tested and shall meet the fire protection provisions of Appendix F,
Part Il of 14 CFR Part 25, as required in 14 CFR 25.853(c) effective February 2, 1995
and 14 CFR 29.853(b) effective October 26, 1984 respectively, or the equivalent
shall be demonstrated by analysis (similarity) to provide equivalent protection.

Industry
Deviation request, dated 25" January, 2011 — Aircraft Seats

Deviating from ETSO-C127a, Appendix 1, paragraph 2.2.3 by meeting, instead of the
acceptance criteria set forth Appendix F, Part 1l of CS25, the alternative acceptance
criteria contained in FAA memorandum ANM-115-07-002 “Policy Statement on
certification for flammability of lightweight seat Cushions” (dated 16™ April 2009).

Background:

The ETSO-C127a refers to Appendix F, Part Il of CS25, which contains testing
requirements for aircraft seat cushions.

Historically, seat cushions have been treated the same, regardless of their
weight/density. The policy and guidance that exist for seat cushion tests have applied
equally to all seat cushions, regardless of their type. Industry has expressed concern
that the test method unfairly screens out lightweight cushions.

! Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag Board/2004/mb_decision 0704.pdf
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European Aviation Safety Agency

The FAA conducted research to see whether alternative criteria might be appropriate
for certain lightweight seat cushions. The program consisted of full-scale and
laboratory scale fire tests to assess the impact on survivability of various cushion
types, and correlate that with laboratory results. The results of this research are
documented in DOT/FAA/AR-06/49, dated March 2007, and provide the basis for the
above policy.

Equivalent Level of Safety:

In order to establish equivalent criteria for lightweight seat cushions as compared
with cushions that literally satisfy Appendix F, both the weight loss and burn length
criteria need to be adjusted. This is because weight loss alone does not capture the
tendency of the cushion to spread a fire. The current pass/fail criteria, i.e., less than
10% weight loss, and no more than 43 cm (17") burn length, provide a good indicator
that the fire is having a relatively minor effect on the cushion. If the weight loss
percentage is to be increased, another way of assessing the overall effect of the fire
is needed. The burn length becomes a more direct indicator of the tendency to
spread the fire. Therefore, while the weight loss percentages are increased based on
the weight ratio of the cushion specimen set, the burn length criteria are decreased.
The higher the percentage weight loss allowable, the more stringent the burn length
criteria. Judging from the research data, there are several cushion types that provide
satisfactory fire safety but would not be usable without these criteria.

1. The test method in Appendix F, part Il (or DOT/FAA/AR-00/12, the Aircraft
Materials Fire Test Handbook, chapter 7) is unchanged. Only the pass/fail criteria
are altered if the seat satisfies the “lightweight” designation below.

2. A lightweight seat cushion is defined as one for which the total weight of the
specimen set required by Appendix F, part Il is less than 3 Ibs.

3. The following table provides revised pass/fail criteria coming from the research
data:

Acceptance Criteria

Total specimen Average Ratio of Permissible Permissible Burn
set weight (Ibs) | Cushion Weight to Weight Loss (%) Length (Inches)
Cover Weight

1.8t02.0 12 16

1.5t01.79 14 15

Less than 3 1.1t01.49 16 14
.60 to 1.09 18 13

0to .59 20 12

EASA:
We accept the deviation as an alternate means to meet the requirement.
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European Aviation Safety Agency

Deviation request #60 for an ETSO approval for CS-ETSO applicable to
Recorder Independent Power Supply (ETSO-155)
Consultation Paper

1. Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C155#1 — Recorder Independent Power Supply

Deviate from ETSO-C155 Appendix 1, Section 2 and provide less than the minimum
12 watts of output power for the supply duration.

Requirement:

Energy Requirements: Provide minimum 12 watts for the supply duration. Corresponds
to stored energy of 6480 to 7920 watt-seconds (9 to 11 minutes times 60 seconds/
minute = 12 watts).

Industry:

The specific Recorder Independent Power Supply (RIPS) is contained internally in the
same housing than the recorder, and is not capable of being interfaced to an external
recorder. The recorder installed in the same housing than the RIPS can meet the
required 10 +/- 1 minute recording time with less than the prescribed 12 watts of power.
The power demand of the associated recorder will be used to determine the needed
energy storing capacity. The RIPS subsystem provides monitoring of the energy source
and will annunciate a recorder failure should the RIPS capacity fall below the required 10
minutes recorder operation time.

EASA: We agree to the requested deviation. The FAA has updated TSO-C155 to
revision A referencing the requirements as defined in ED-112. The capacity is now purely
defined by operation duration requirements. EASA will update the ETSO-C155
accordingly.

3. ETSO-C155#2— Recorder Independent Power Supply

Deviate from ETSO-C155 Appendix 2 and use different categories for environmental
testing than those specified in the appendix.

Industry:

Since the Recorder Independent Power Supply (RIPS) is housed internal to the recorder
housing, the environmental qualifications specified by EUROCAE ED-112 as referenced
by the applicable recorder ETSOs shall be applicable to an internal RIPS as well. The

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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applicant asserts that the requirements listed in ETSO-C155 as compared to those in
ED-112 provide no added benefit for a RIPS mounted internal to the recorder.

EASA: We agree that the environmental conditions selected for the RIPS and the
recorder should be the same when installed in one common housing.

EUROCAE ED-112 is providing guidance in respect to the criteria to be tested during the
environmental test and identifies the minimum tests to be performed but is not providing
guidance which test category should be used and leaves it to the applicant, as usual for
equipment qualification, to anticipate the environmental conditions applicable at
installation when selecting a qualification category. All the tests, as listed in the following
table, are considered optional by ED-112 and not demanded to be performed for the
recorder ETSO qualification.

DO-160( )/ED-14( | Test ETSO-C155 Category
) Section

9.0 Explosion Proofness E

10.0 Waterproofness w

11.0 Fluids Susceptibility F

12.0 Sand and Dust -

13.0 Fungus Resistance F

14.0 Salt Spray -

23.0 Lightning Direct Effects -

24.0 Icing -

It has to be noted, that beside the standard ED-14( )/DO-160( ) testing, further specific
testing has to be performed demonstrating the crash surveillance for the recorder.

Contrary, ETSO-C155 identifies minimum testing requirements for the sections
9.0 Explosion Proofness, 10.0 Waterproofness, 11.0 Fluids Susceptibility and
13.0 Fungus Resistance - highlighted by bold writing in the table above. The last column
identifies the test categories to be used for ETSO-C155 compliance. Based on the typical
anticipated installation condition and to keep a level playing field we keep those testing
(highlighted in bold) in the group of required tests for RIPS and will not accept the
declaration of X — no test performed — for these test cases.

In regard to the specified categories we agree to industry and consider that the test
categories as defined in ETSO-C155 Appendix 2 are not sufficient for each anticipated
installation environment and accept that industry likes to reflect the potential installation
environment for some RIPS equipment by selecting different and even lower categories.
Consequently, we agree to the deviation request and allow the selection of different
categories for the environmental testing than those specified by ETSO-C155 Appendix 2
but consider all tests mentioned in ETSO-C155 as mandatory.

In other word it is allowed to select different categories than those specified by ETSO-
C155 for environmental testing but not accepted to completely skip a specified test
environment.

It has to be noted, that the assessment, if the tests performed are sufficient for a specific
installation environment, is to be performed during certification of the installation and is
outside and on top of the ETSO process.
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European Aviation Safety Agency

Deviation request #61 for an ETSO approval for CS-ETSO applicable to
Airborne Multipurpose Electronic Displays (ETSO-113) complemented by SAE
ARP4256A for Liquid Crystal Displays for Part 25 (Transport) Aircraft
Consultation Paper

1. Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004* products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C113#2 — Airborne Multipurpose Electronic Displays

Deviate from ETSO-C113 83.1.1 which references SAE AS8034 (Airborne Multipurpose
Electronic Displays) to adapt some further referenced requirements of SAE ARP4256A
for Liquid Crystal Displays for Part 25 (Transport) Aircraft to meet human factors’
analysis of a specific installation.

Requirement:

Deviate from SAE ARP4256A 84.2.2.2 for minimum luminance. Contrary to SAE
ARP4256A 84.2.2.2 which requires the minimum luminance to be inferior or equal to
0.343 cd/m?, it is not possible for this display to diminish the luminance value under
1.88cd/m2.

Industry:

This display is to be installed as retrofit in order to implement additional navigation
capabilities. Therefore, the required minimum and maximum values and uniformity of
lighting across the range of brightness for this additional display have been specified by
the customer. This specification has been assessed in the flight simulator with the aim to
integrate this additional display smoothly into the existing cockpit. The dimming range for
this additional display has to be as consistent as possible with all the other displays. The
dimming is controlled externally. This dimming control adjusts the dimming of all the
additional displays implementing the additional navigation capabilities. The values of the
maximum and minimum luminance for the dimming have been fined tuned in the flight
simulator. The hardware display itself is capable of complying with SAE ARP4256A
84.2.2.2 requirement for minimum luminance. The specific requirement is implemented
via the software embedded into the display.

EASA:

The human eye does not perceive light linearly. It is desirable to have the lighting range
adequate to cover the full range of lighting conditions that will be encountered®. The
lighting on different displays needs to be matched in a manner so that the eye perceives
equal light levels on all the cockpit displays and controls as much as possible. It is

! Cf. EASA Web: http:/www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
2 Cf. AMC 25-11, paragraph 6.b(1). See also recommended Practices and Guidelines for Part 23
Cockpit/Flight deck design, Industry review draft, GAMA publications No. 10 as referenced in FAA
AC23.1311-1B
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accepted that one of the best ways to determine the optimum display performance and
tradeoffs is to conduct actual measurement of ambient light for the particular cockpit
configuration. Thus, the flight simulator assessment enabled to determine key
characteristics of this additional display. Moreover, the flight simulator assessment
confirmed that the relative brightness and dimming of this additional display matched
those of the existing displays. It is recognised that the human factors integration criteria
cannot be determined at the equipment level (ETSO). The overall human factors
performance will have to be assessed in detail for the complete cockpit installation.

For all those reasons, we agree to the requested deviation. A limitation will be indicated
in the Declaration of Design and Performance “for all installations requiring a minimum
luminance inferior or equal to 1,88 cd/m2”. The limitation would not specifically address
the specific installation since a modification of the software could get rid of the deviation
or implement another one. With this design, such modification of the minimum luminance
would be considered as a minor change for the ETSO (change of a parameter, optical
measure of minimum luminance). The deviation will also be clearly indicated in the
Declaration of Design and Performance.
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European Aviation Safety Agency

Deviation request #62 for an ETSO approval for CS-ETSO applicable to
VOR Receiving Equipment (ETSO-2C40c) and Traffic Advisory System airborne
equipment (ETSO-C147)
Consultation Paper
Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-2C40c — VOR Receiving Equipment Operating Within the Radio Frequency
Range 108-117.95 Megahertz

ETSO-2C40c#1 Deviate from ETSO-2C40c (EUROCAE ED-22B Section 5.2.9 -
Measurement Procedure) to have a deflection response of 0.5 to 2.7 seconds instead of
0.5 to 2 seconds.

Requirement:
5.2.9 Deflection response
Equipment required

e Two RF signal generators

e Two AF VOR signal generators (the measurement can be conducted with a
combining unit of RF and AF VOR generators if the latter includes a device
permitting a rapid change from one VOR radial to another).

e Deviation indicator or a microampermeter of equivalent resistance
e Stop watch or electronic counter
Measurement procedure

Apply to the receiver input a 1 000 microvolt (-53 dBm) standard VOR test signal at the
selected channel frequency and adjust the OBS on the selected VOR radial to produce
zero deviation.

Arrange a means of permitting a rapid shift (less than 0.1 second) to the second RF/AF
generator combination so that an input signal on the selected channel and at the same
level (1 000 microvolts) but on a radial 10 degrees removed from the first radial can be
applied to the receiver.

After the first measurement, rapidly apply the second signal and measure the time (with
the stop watch or the counter) from the moment of signal transfer to the moment when the

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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deviation indicator has reached 70% of the final position. This time shall be within 0.5
and 2 seconds.

Industry:

Equivalent Level of Safety is provided because an additional 0.7 seconds is trivial
compared to pilot response time and aircraft time constant. Autopilot performance is not
affected since the VOR closed loop frequency response is in the range of 0.1 to 0.15
radians/sec. Additional delay of up to 0.7 second may reduce the autopilot phase margin
(in the VOR mode only) by 4.0 to 6.0 degrees, which will not affect safety and should not
appreciably affect the flight control system response since typical autopilot design
phase margin is 45 degrees or more. The slower response time is resulting from
optimised filtering out of disturbances.

EASA: We agree to the requested deviation. The delay time may not be so important to
significantly affect the accuracy of the flight path. Nevertheless it is required to state this
extra delay time clearly in the installation manual and the DDP to allow proper flight
testing especially for unstable airframes during installation. For unstable airframes the
phase margin is in general more critical.

ETSO-147 — Traffic Advisory System (TAS) Airborne Equipment

ETSO-C147c#6 Deviate from ETSO-C147 Appendix 1 paragraph 3.1.1 and show only
the warning with the higher priority in case of multiple warnings are applicable
simultaneously.

Requirement:
3.1.1. A visual “Traffic” annunciation, shall be provided for the duration of the TA.

Industry:

Due to screen size constraint, the traffic annunciation shares a space on the display with
TAWS annunciations. If there are no higher-priority TAWS annunciations in effect, the
traffic annunciation will be displayed for the duration of the TA; however if there are,
higher-priority TAWS annunciations will be displayed until their conditions are no longer
valid before traffic annunciation is displayed. The order of priority for the visual display of
the annunciation is: TAWS Alerts (Obstacle and Terrain), Traffic (TA), Terrain Fail,
Terrain N/A, Terrain Test and Terrain Inhibit. For TAWS alerts, the prioritization follows
the order described in Table 4-2 of ETSO-C151b. Equivalent level of safety is provided
by the display of higher priority TAWS annunciations first as required by ETSO-C151b.

EASA: We agree to the requested deviation and the proposed approach to solve
contradicting requirements in case of limited display space available. In addition to the
visual annunciation an aural alert is requested for TCAS | systems (RTCA/DO-197A
2.2.15) which will still warn the pilot. To allow clear identification of the most important
aural alert, AMC 25.1322 asks to prioritise and provide them by order of priority in case
they can not been clearly separated. In analogy we allow prioritising of visual alerts as
well.
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European Aviation Safety Agency

Deviation request #63 for an ETSO approval for CS-ETSO applicable to
Airborne Multipurpose Electronic Displays (ETSO-113) complemented by SAE
ARP4256A for Liquid Crystal Displays for Part 25 (Transport) Aircraft
Consultation Paper

1. Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004* products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C113#3 — Airborne Multipurpose Electronic Displays

Deviate from ETSO-C113 83.1.1 which references SAE AS8034 (Airborne Multipurpose
Electronic Displays) to adapt some assessment means of referenced requirements in
SAE ARP4256A for Liquid Crystal Displays for Part 25 (Transport) Aircraft.

Requirement:
Deviate from SAE ARP4256A 84.2.3.2 for the assessment of High Ambient Contrast
Ratio.

Industry:

Human factors tests in the flight simulator have been used instead of SAE ARP4256A
84.2.3.2 criteria in order to assess High Ambient Contrast and other specific
requirements for the installation. These human factor tests concluded that the contrast in
high ambient conditions was satisfactory. These tests assessed horizontal and vertical
viewing angles as well as onside- and cross-cockpit readability for the display.
Additionally, the human factors tests also concluded that there were no reflections or
distracting glare.

EASA:

SAE ARP4256A measures the luminance ratio of black and white in order to evaluate
contrast. However, such a measure does not consider a colour display or the colour
contrast. Two parts of a visual field can be of equal luminance but their chromaticity can
be very different, thus discernable. Moreover, minimising reflection drastically improves
the view-ability of the LCD in bright environments. This property was successfully
assessed in the simulator (“white shirt effect”) for this display. The end perception also
depends on the text, the character size, the character style and the character spacing.
Furthermore, it has been shown that the contrast ratio has little effect on flight crew
response time when subjected to high luminance forward field environments?. On the
other hand, another study® found a steady decreasing response time relationship with
increasing character luminance level with the greatest effect at the highest forward field

! Cf. EASA Web: http:/www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
2 Cf. R. Smith-Gillespie and J. Cicinelli “Fixed Format Liquid Crystal Display Readability in Bright
Ambient Environments.” AIAA/IEEE 13th Digital Avionics Systems Conference. October 1994

® Cf. “Development of a high contrast, high luminance, transflective liquid crystal display”,
http://www.e3displays.com/Resource%20Papers/ALI_96B.pdf
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luminance levels. This display indeed exceeds the minimum levels for maximum
luminance by 34,5% for mean luminance and by 58,4 % for minimum luminance per SAE
ARP4256A criteria. It is recognised that the human factors integration criteria cannot be
determined at the equipment level (ETSO). The overall human factors performance will
have to be assessed in detail for the complete cockpit installation. The conclusion of this
alternate assessment method is better tailored to an installation while being totally
dependent on the specific installation. Lastly, since the assessment of high ambient
contrast has been performed with a precise set of messages with specified colours in a
particular cockpit, any change will have to be re-assessed in the same particular cockpit.

For all those reasons, we agree to the requested deviation. A limitation will be indicated
in the Declaration of Design and Performance “for installation on <specific installation>".
The deviation to SAE ARP4256A 8§4.2.3.2 assessment method and the re-assessment
constraint in case of change will also be clearly indicated in the Declaration of Design
and Performance.
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European Aviation Safety Agency

Deviation request #64 for an ETSO approval for CS-ETSO applicable to
Traffic Alert and Collision Avoidance System (TCAS) airborne equipment, TCAS I
(ETSO- C119c)

Consultation Paper

Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C119c#8 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS Il

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.7.2.5.2.3, specifically the
requirement that the system receive valid radio altitude for 5 consecutive TCAS
processing cycles before issuing TA/RAs at power off/on system reset. The deviation
allows for a shorter validation time be permitted as long as the monitoring adequately
provides for at least 5 valid radio altitude samples before issuing an RA or Traffic
Advisory.

Requirement:

2.2.7.2.5.2.3 Monitor Verification of Radio Altitude Source Prior to Issuance of Traffic or
Resolution Advisories

In the event of a power off/on system reset, the Monitor shall verify that a radio altitude
source has provided data for five consecutive TCAS processing cycles without a failure
indication (see also subparagraph 2.2.7.2.5.2.5) prior to allowing TCAS to issue either
Traffic or Resolution Advisories. It is required that such a verification be performed even
when TCAS is in the Standby mode of operation. If such verification cannot be achieved
within the ten TCAS processing cycles immediately following a power off/on system
reset, the Monitor shall declare a TCAS failure.

Industry:

The proposed validation method has been used in over 10,000 certified TCAS systems
since the introduction of the requirement as part of ACAS or TCAS change 7.0 for over
10 years with No reported issues.

A TCAS Processing cycle is defined as a 1 second period. Therefore, this requirement is
interpreted to mean that 5 seconds of consecutive valid radio altitude inputs (at a
minimum of 1 sample per second) is required to be received before radio altitude is
declared valid. The primary purpose of this requirement is to prevent a TCAS issuing an

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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advisory before it has adequately determined that it has sufficient altitude above the
ground to annunciate advisories or to annunciate descend advisories.

The proposed system insures that radio altitude is valid before issuing a resolution
advisory after a power on/off system reset. The system samples radio altitude 10 times
per second. Therefore, in one second the system has more samples than the assumed
“‘model” for TCAS processing in the MOPS in 5 seconds (only 5 samples). Therefore, in a
shorter time it achieves an equivalent level of confidence in the radio altitude status. The
system will not issue Traffic Advisories or Resolution Advisories if at power on/off the
Radio Altimeter source is invalid.

EASA:

We accept the deviation as the proposed mitigation is meeting the intent of the
requirement.

ETSO-C119c#9 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS Il

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.7.2.5.1 and set the system
into TCAS standby after 6 consecutive processing cycles of non-credible pressure
altitude instead of failing the system after 5 consecutive TCAS processing cycles.

Requirement:
2.2.7.2.5.1 Barometric Altitude Monitoring

Note: The Collision Avoidance System (CAS) logic determines credibility of the
barometric altitude source. The determined credibility will be either "credible" or "not
credible”.

Each TCAS processing cycle, the CAS logic will provide the Monitor with the status of
own aircraft's barometric altitude source credibility. The Monitor shall declare a TCAS
failure when this status has been "not credible" for five consecutive TCAS processing
cycles. Unless this status has been "not credible" for five consecutive TCAS processing
cycles, the Monitor shall not declare a failure.

Industry:

This deviation has been previously certified and fielded into over 10,000 systems with the
introduction of ACAS / TCAS Change 7.0 (2000)

A TCAS processing cycle is the same as a 1 second processing cycle.

The TCAS monitor is required to fail the system if the pressure altitude input is non-
credible for five consecutive seconds.

The system will place the TCAS into Standby (equivalent to a TCAS system failure) after
the pressure altitude has been non-credible for 6 consecutive seconds and in which the
last 3 seconds the pressure altitude filter (which checks for credibility) has attempted to
reinitialize its tracker.

Rationale

The purpose of this deviation is to attempt to prevent nuisance “failures” in the cockpit.
The algorithm defined in the MOPS to check for credibility provides for no re-initialization.
Allowing the altitude filter to reinitialize after 3 consecutive seconds of non-credible data
for an additional 3 seconds should significantly reduce nuisance failures. The algorithm
meets the spirit and intent of the MOPS requirement. Altitude faults, such as loss of data

ETSO.DevP.64 Rev. A 2/11





or failed data, are indicated with a standard TCAS system failure. Transition to TCAS
standby is used only for the short term credibility monitor for extreme accelerations or
rates. Setting TCAS to standby is one accepted method to showing that the TCAS is not
available. It is the same annunciation that is shown when the pilot selects “ATC Off” or
“Alt Off” on the transponder control panel. The system automatically reconfigures to the
normal / selected operating mode once the altitude passes the required credibility
monitoring.

Going to TCAS standby instead of annunciating TCAS fail is also seen as operationally
beneficial because it prevents unnecessary removals of TCAS as follow on maintenance
action to the failure indication.

EASA:

We accept using 6 instead of the required 5 seconds to initiate a resulting action, in case
the additional filtering is able to reduce the nuisance alarms.

Based on the existing approved installations we accept as well on the equipment level to
annunciate the TCAS unavailability as follow on action resulting from missing altitude
information by going into the standby mode. As condition to accept the deviation we
demand that the operating instructions describe clearly the behaviour to allow proper
pilot awareness.

It is expected that the resulting failure annunciation is only a transient condition, as it is
expected that the altitude information, even if wrong or corrupted, will establish again at a
certain value, which will be considered valid again by the filter as it is not expected to
maintain extreme accelerations or rates for longer periods.

ETSO-C119c#10 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.3.12 and use power
dependent suppression times.

Requirement:
2.2.3.12 Aircraft Suppression Bus

The TCAS Il equipment shall issue a 70 +1 microseconds suppression pulse to other on-
board aircraft equipment beginning at each interrogation transmitted from the top-
mounted antenna. The TCAS Il equipment shall issue a 90 *1 microseconds
suppression pulse to other equipment for each interrogation from the bottom antenna.

The TCAS Il equipment shall be designed to accept and respond to interference
suppression pulses from other electronic equipment in the aircraft (to disable it while the
other equipment is transmitting). The TCAS equipment shall regain normal sensitivity,
within 3 dB, not later than 15 microseconds after the end of the applied interference
suppression pulse.

Note: The suppression duration must be longer than the interrogation to ensure the on-
board transponder does not respond to reflections of the TCAS Il interrogations from the
ground. The durations specified above have been determined experimentally to be
adequate for this purpose. This document does not establish the design parameters of
the interference suppression system other than the durations. However, it is recommend
that all sources of interference suppression pulses be DC coupled and sinks be AC
coupled. This standardization will prevent source or sink failures from disabling all users
of the interference suppression pulses.
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Industry:
Use of variable suppression times for Air Traffic Control Radar Beacon System ATCRBS
(transponder) and Mode-S interrogations is based on interrogation power and antenna.
An algorithm for determining suppression times is given below:

T = maximum of [( Tmax * 10 (APT/20) ) or 30]

where:
T = suppression time in microseconds
Tmax =70 microseconds for top antenna transmissions
= 90 microseconds for bottom antenna transmissions.
APT = power transmitted relative to the maximum power out in db

The suppression time is varied based on interrogation power to reduce the amount of
time that own transponder is suppressed from transmitting. Having a fixed suppression
time for all interrogations causes excessive, unnecessary own transponder off time
during low power interrogations.

The following table defines the suppression time for each antenna as a function of the
power attenuation from nominal (54 dBm). The values apply to both short and long
Mode-S transmissions as well as Mode-C transmissions. Long Mode-S interrogations are
performed at full power so the suppression time uses the 0 reduction column of the table.

EPR Reduction relative to full power 011121314 /5161718191>
(dB)

Suppression time for Top antenna 70060 1551501451401351301(301/30130

(usec)

Suppression time for Bottom antenna 900180170160155150145140135130130

(usec)

The table below provides the total duration of TCAS UF=0 and Mode C transmissions.

Transmission Duratioin
(usec)
Mode S UF=0 21
Mode S UF=16 35
Mode C (not including S1) 23

EASA:

We accept the deviation providing sufficient protection time for other on board systems
and takes into account that the multi-path effects, which could potentially lead to
interference after having finished the transmission, are transmitting power dependent.
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ETSO-C119c#11 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.5.4.1.1,2.2.45.41.2 and
suppress the S1 pulse on the two lowest power interrogations in a whisper-shout
sequence.

Requirement:
Note to figure 2.7: In the last steps of each quadrant no S1 pulses are transmitted.

Industry:

The system does not transmit an S1 on the two lowest power interrogations in a whisper-
shout sequence.

Rationale

By eliminating the S1 pulse on the two lowest power interrogations instead of the lowest
power interrogations the system increases the likelihood of acquiring in-close Air Traffic
Control Radar Beacon System ATCRBS (transponder) equipped aircraft. The purpose of
the S1 pulse is to prevent closer intruders from replying and overlapping replies of longer
range intruders.

The Minimum Operational Performance Standard (MOPS) requires that the S1 pulse not
be included in the lowest power interrogation to make sure that all “in close” ATCRBS
transponder equipped intruders reply. Eliminating S1 on the first two low power
interrogations increases the likelihood that the system will receive two replies from
different whisper shout interrogations from in-close intruders.

EASA:
We accept the deviation.

ETSO-C119c#12 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.5.4.1.1, 2.2.4.54.1.2
and use a whisper-shout interrogation sequence for a bottom directional antenna with ten
total interrogation steps.

Requirement:
A sequence is provided for a bottom omni-directional antenna only.

Industry:

This whisper-shout interrogation design has been employed in over 15,000 previously
certified TCAS since 1990.

The Minimum Operational Performance Standard (MOPS) does not specify a whisper-
shout interrogation sequence for a bottom directional antenna, but only for a bottom
omni-directional blade antenna.

The system employs a bottom directional antenna instead of the MOPS specified omni-
directional blade antenna. As a result, the whisper-shout sequence is different to
accommodate the different antenna characteristic.
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Use of a bottom directional antenna is accepted as an industry standard. The additional
interrogations are accounted for appropriately in the interference limiting equations so
that the channel load is controlled. For an Air Traffic Control Radar Beacon System
(ATCRBS) transponder equipped aircraft density of 0.01 aircraft per square Nmi the
additional Mode C interrogations is estimated to elicit less than 1 additional reply.

EASA:

We accept the deviation adopting the requirements for a directional bottom antenna.
Using a directional antenna is expected to generate a more stable communication at
lower power levels.

ETSO-C119c#13 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.5.4.1.2 and use a 14
step instead of a 4 step whisper-shout interrogation sequence for a bottom omni-
directional antenna.

Requirement:

A 4 step whisper-shout interrogation sequence is requested for the omni-directional
bottom antenna.

Industry:

This whisper-shout interrogation design has been employed in over 15,000 previously
certified TCAS since 1990.

The additional interrogation steps provide for more complete coverage on the lower
antenna. The additional steps also reduce the probability that another aircraft below own
aircraft, which is shadowed from own aircraft's top antenna, will not be tracked. The
additional interrogations are accounted for in the interference limiting equations so that
the channel load is controlled. For an Air Traffic Control Radar Beacon System ATCRBS
transponder equipped aircraft density of 0.01 aircraft per square Nmi less the additional
Mode C interrogations is estimated to elicit less than 1 additional reply.

EASA:

We accept the deviation as the visibility of Mode C equipped aircraft is increased.

ETSO-C119c#14 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.6.2.2.2 and establish a
track after three consecutive and consistent replies instead of only two consecutive
replies.

Requirement:

2246222 ..

When two replies have been received (which may include the acquisition reply) that are
within 500 ft of each other, have identical Q-bit values and have the correct ICAO aircraft
address, the track is considered established and periodic surveillance interrogations shall
be initiated for that target according to 2.2.4.6.2.2.3. ...
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Industry:

This Mode S track initiation design has been employed in over 15,000 previously certified
TCAS since 1990.

The proposed system establishes a Mode-S track after three replies.

The third reply allows the system to form a more stable track. This deviation does not
prevent the system from meeting the basic requirement. It meets the basic requirement
to place an intruder into track with adequate time to declare an advisory. Analysis of the
required Mode S surveillance flight tests in high density Mode S areas (such as JFK)
over the previous 20 years has shown that systems requiring the 3™ reply still meet the
99% flight test tracking reliability requirements of the MOPS.

EASA:

We accept the deviation, as three consecutive replies to allow a better tracking
initialisation. As condition to accept such deviation, we ask industry providing evidence
that the tracking capability is still met.

ETSO-C119c#15 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.6.2.2.1 and interrogate a
Mode-S transponder after receipt of only one valid, error free squitter.

Requirement:
2.2.4.6.22.1 ...

To reduce the number of unnecessary interrogations, no interrogations shall be
transmitted to a target if so few squitters and altitude replies are received from it to
indicate an unreliable RF link. ...

Industry:

This aspect of Mode S track acquisition has been employed in over 15,000 previously
certified TCAS since 1990.

The system interrogates a Mode-S transponder after receipt of one valid, error free
squitter.

This deviation allows the system to quickly determine if an aircraft is a threat and begin
monitoring it from receipt of the first squitter. It allows for faster acquisition of pop-up
Mode-S aircraft. In addition, because the system assumes the message was encoded
with a Parity Identity (Pl) code of zero and error detection and correction algorithms, it
has high confidence in the Mode-S address contained within the squitter and the
acquisition interrogations on that squitter will not be wasted. These acquisition
interrogations, as required, are included in the interrogation power sums of the MOPS
specified interference limiting algorithms. Additionally, the algorithms similar to those in
section A.8 of EUROCAE ED-143/RTCA DO-185B are employed to prevent the system
from over-interrogating a target that consistently fails to acquisition interrogations.

EASA:

We agree to the requested deviation. Using each received aircraft address on the calling
list is an agreeable conservative approach when the suggested means to stop
interrogations in case the communication cannot be established are implemented as
well. EASA recommends using this deviation only in combination with the implementation
of Hybrid Surveillance.
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ETSO-C119c#16 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.1.1 and allow a
Minimum Trigger Level (MTL) of -77dBm instead of -74dBm but raises the MTL to
-73dBm when the interference limiting inequalities are initially violated.

Requirement:

2.2.4.41.1 Given a valid transponder reply signal in the absence of interference or
overloads, the minimum trigger level (MTL) is defined as the minimum input power level
that results in a 90% ratio of decoded to received replies.

a. The MTL for ATCRBS and Mode S signals over the frequency range of 1087 to 1093
MHz shall be -74 dBm +2 dB.

Note: This provides adequate link margin for reliable detection of near-co-altitude aircraft
in level flight at a range of 14 NM

b. For an input signal power of level -78 dBm or less, no more than 10% of ATCRBS and
Mode S signals shall be decoded.

c. The decoding ratio shall be at least 99% for ATCRBS and Mode S signals between
MTL +3 dB and -21 dBm.

Industry:

This enhancement of Mode S surveillance been employed in approximately 15,000
previously certified TCAS since 1990.

This deviation allows for increased probability detection and tracking of Mode-S
equipped aircraft.

In all cases the system does not exceed the channel load limits specified by DO-185B
section 2.2.3.6 through the request load generation limitation function.

The system design insures that in the presence of conditions that trigger interference
limiting (i.e. that might exceed the TCAS channel load budget), will present no more load
than a TCAS without this deviation

The MTL is raised to -73 dBm when the channel load limits are first met. The TCAS
maintains the — 73 dBm MTL for 8 seconds (as recommended by DO-185B section
2.2.3.6.2). It will then raise or lower the MTL as recommended and specified in section
2.2.3.6.2. By transitioning to —73 dBm any time the interference limiting inequalities are
violated ensures that the system, in the presence of conditions that trigger interference
limiting (i.e. that might exceed the TCAS channel load budget), will present no more load
than a TCAS without this deviation.

Analysis of ACAS recorded data of flights over Europe has shown that the number of
additional ACAS elicited replies attributable to this function were less 0.1 replies per
second. This analysis included approximately 9 hours of data from 6 flights in areas
where the channel load limits (interference limiting) would normally not be invoked
insuring that the TCAS was functioning with this surveillance improvement enabled.

The system includes Hybrid Surveillance per RTCA/DO-300. This reduces the
interrogation channel load. Hybrid Surveillance accomplishes this by two methods:

e Interrogating “non threat” aircraft at reduced rates of either once every 10
seconds or 60 seconds, instead of either every 1 second or 5 seconds as
required by RTCA/DO-185B.
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e Completely eliminating interrogations to aircraft with ADS-B reports indicating
altitudes outside of +/- 10,000 feet of own aircraft altitude. Per RTCA/DO-185B
these aircraft can be interrogated once every 10 seconds.

RTCA SC147 SWG conducted simulations, which show that DO-300 Hybrid surveillance
reduces TCAS induced 1090 MHz interference by 25% to 35% in a high traffic density
scenario (JFK) compared to a TCAS compliant with RTCA/DO-185B.

EASA:

We accept the proposed deviation but strongly recommended implementing it only
together with Hybrid Surveillance. We clearly see the benefit to acquire aircraft at greater
range. Especially in combination with Hybrid Surveillance, this will allow earlier
verification of the received ADS-B signals through the internal tracker. In areas with high
aircraft density, the system will automatically not interrogate the far away aircraft due to
the interference limiting algorithm. That will keep the channel load at adequate levels and
increase it only in areas with low aircraft density where channel load is no problem.

ETSO-C119c#17 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.1.1 and allow reduction
of the minimum trigger level (MTL) in the forward quadrant to -82 dBm for squitter
listening and -84 dBm for tracking interrogations instead of -74 dBm.

Requirement:

2.2.4.4.1.1 Given a valid transponder reply signal in the absence of interference or
overloads, the minimum trigger level (MTL) is defined as the minimum input power level
that results in a 90% ratio of decoded to received replies.

a. The MTL for ATCRBS and Mode S signals over the frequency range of 1087 to 1093
MHz shall be -74 dBm +2 dB.

Note: This provides adequate link margin for reliable detection of near-co-altitude aircraft
in level flight at a range of 14 NM

b. For an input signal power of level -78 dBm or less, no more than 10% of ATCRBS and
Mode S signals shall be decoded.

c. The decoding ratio shall be at least 99% for ATCRBS and Mode S signals between
MTL +3 dB and -21 dBm.

Industry:

This improvement in the system extends the range of the existing TCAS Mode S
surveillance in the forward direction and enhances pilot situational awareness in certain
limited situations.

This enhancement of Mode S surveillance been employed in approximately 3,000
previously certified TCAS since 2004.

The system under certain specific and limiting conditions further reduces Mode S MTL in
the forward quadrant to -82 dBm for acquisition and -84 dBm for tracking.

The channel load limit (interference limiting) imposed by DO-185B is never exceeded
with the implementation of this Mode S surveillance improvement. The system is
designed in such a way as there is no additional channel load in areas where the
channel load limits specified by DO-185B section 2.2.3.6 would be normally invoked. In
other words, the feature is disabled in areas of high traffic density. Additionally, a more
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restrictive channel load limit (interference limiting limit) must be satisfied before
acquisition of tracks for this improved surveillance feature is permitted.

Analysis of ACAS recorded data of flights over Europe has shown that the number of
additional ACAS elicited replies attributable to this function were less 0.1 replies per
second. This analysis included approximately 9 hours of data from 6 flights in areas
where the channel load limits (interference limiting) would normally not be invoked
insuring that the TCAS was functioning with this surveillance improvement enabled.

The design of this extension insures that standard TCAS surveillance range is not
impacted.

Specifically, the design of this enhancement has the following characteristics
It is only performed in "lower" density airspace when own aircraft is above 18,000 feet.

Tracking interrogations of aircraft visible only at the lower MTL are limited so that they do
not trigger premature invocation of the interference limiting procedures defined in
RTCA/DO-185B.

Aircraft visible using the standard MTL will be tracked before attempts to track aircraft at
longer ranges which are only visible at the extended MTL.

It is only used against aircraft in the forward direction or beam of the TCAS.
EASA:

We understand that the deviation is providing a better tracking range in the forward
direction and is limited to operations above 18,000 feet in low aircraft density areas. We
accept that deviation and recommend implementing it only in combination with Hybrid
Surveillance functionality.

ETSO-C119c#18 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B Volume | Section 2.2.4.5.4.1.3 and
Volume Il Sections 2.1.17, 2.1.18, 3.57, 3.104, Appendix A and allow the altitude tracker
to limit the credibility checks to 0.5 g (16 feet/sec?) instead of 1.25 g (40 feet/sec?)
vertical accelerations under certain conditions.

Industry:

This deviation has been employed in approximately 10,000 previously certified TCAS
since 2000.
In cases were the Minimum Operational Performance Standard (MOPS) defined vertical
tracker defined for use by the collision avoidance logic is also used by surveillance
additional modification of the tracker is desirable The vertical tracker changes defined in
RTCA SC147 Change Proposal 98 (CP98) increased the credibility checks to allow high
vertical acceleration. CP98 was not part of RTCA/DO-185A (TCAS change 7.0, ACAS)
but was incorporated into RTCA/DO-185B. The changes for CP98 are summarized as:
1. Macro VT_Credible_Report(T,DZM,TSTART,TDAT,ZD,QUANT)
a. Change 20 ft/s to 30 ft/s
b. Change 8 ft/s/s to 20 ft/s/s
2. CREDACCDIV
a. Change 8 ft/s/s to 20 ft/s/s
b. This variable is defined as the credible acceleration divided by 2.

Industry has an issue with CP98 solution because the systems use the MOPS defined
altitude tracker for collision avoidance tracking as well as intruder tracking. As a result of
the MOPS change in the collision avoidance tracker, the surveillance system was
indirectly modified. Negative impact to surveillance of Mode-C (non Mode-S) equipped
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aircraft in very dense airspace was verified. This was verified through reprocessing of
MOPS required LA Basin Flight Tests were reprocessed through the modified altitude
trackers. The changes resulted in degradation of tracking reliability below the required
95% tracking reliability requirement of the MOPS LA Basin Flight Test.

The issue was that in a very dense Mode-C environment, it is more likely to miscorrelate
the reply of one intruder with another — especially since the Mode-C transponders do not
have a Mode-S address to eliminate all possibilities of miscorrelation. The new tracker
had larger “credibility” windows and accepted altitude reports which previously were
rejected by the “credibility” windows of the tracker defined in RTCA/DO-185A.

In order to resolve this issue the altitude tracker was modified to use two sets of
credibility windows:

o Window “a” matches what is defined in RTCA/DO-185A. This window handles
vertical accelerations up to approximately 0.5 g.

¢ Window “b” matches what is defined in RTCA/DO-185B. This window handles
vertical accelerations up to approximately 1.25 g.

The system attempt to select Window “a” only when the conditions merit it, otherwise the

recommended Window “b’ is used. The following conditions must be true for Window “a
to be selected:

1. The Intruder is Air Traffic Control Radar Beacon System (ATCRBS -
transponder) equipped AND

2. The Intruder’s altitude is less than 5,000 ft AND
3. Own aircraft altitude is less than 10,000 ft AND

Reply statistics indicate that the beam in which the intruder is being tracked has a high
chance of being “crowded” as indicated by the MOPS defined Low Confidence Flag. See
RTCA/DO-185B Section 2.2.4.5.4.1.3 — Determination of Whisper-Shout Based on
Synchronous Garble.

These new changes (larger altitude credibility windows) are not an issue in non-dense
ATCRBS airspace or with Mode S equipped aircraft. The possibilities of correlating the
incorrect altitude in non-dense airspace or with a Mode-S equipped intruder are low
(basically zero). Therefore, the bigger altitude credibility windows have no negative
impact and allow the TCAS to track aircraft performing high-g vertical accelerations.
However, in dense areas such as the LA Basin the new tracker negatively affected
surveillance performance. Selecting the credibility windows under the restricted
conditions with the above analysis indicates that surveillance performance in the LA
Basin will continue to meet the MOPS tracking reliability requirements.

EASA:
EASA agrees to the requested deviation.
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European Aviation Safety Agency

Deviation request #67 for an ETSO approval for CS-ETSO applicable to
ETSO-2C66b for Distance Measuring Equipment (DME) operating within the radio
frequency range of 960-1215 Megahertz
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-2C66b for DME

Deviate from ETSO-2C66b 83.1.1 which is based on EUROCAE ED-54 document (1987)
for the interpretation of EUROCAE ED-54 document §3.2.2 b) requirement for “DME/N
Minimum Performance Specification standard conditions” “Multi-channel mode (scanning
DME) “Search and Track” “Free Scanning”.

Requirement:

EUROCAE ED-54 document §3.2.2 b) states the following:
b) Free Scanning

In the presence of a Standard Test Signal with a 70% reply
efficiency the equipment shall remove its warning signal within
3 seconds for the nearest station. Two seconds after the
warning removal for one channel, tracking shall be effective for
that channel.

NOTE Tests can be made only on one channel.

Industry:

EUROCAE ED-54 83.2.2 b) specifies three seconds (3 seconds) to scan the nearest
station and an additional two seconds (2 seconds) to track the selected frequency, thus
five seconds (5 seconds) to track the nearest station. Than, EUROCAE ED-54 §86.4.2.2.2
b) states that the “time between the establishment of the interrogator on the free
scanning mode and the display of all channels with right distances and right velocity”
should be measured. Moreover, “two seconds after the display of one frequency and
associated distance the track must be effective with the distance accuracy of paragraph
3.1". Instead of performing the tests on one channel only (“Tests can be made only on
one channel”), it is proposed to perform a global test on all channels as specified in
ARINC 709-8 which requires a maximum of three minutes (3 minutes) for the complete
scanning of all channels. Equivalent level of safety is provided by the fact that the ARINC
709-8 provides a quantified objective which is tailored to the free scanning mode.
EUROCAE ED-54 quantified objective is only focused on the nearest station.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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EASA:

FAA TSO-C66¢c is based on the minimum performance standards set forth in Radio
Technical Commission for Aeronautics (RTCA) Document No. DO-189 (Minimum
Operational Performance Standards for airborne distance measuring equipment (DME)
operating within the Radio Frequency Range of 960-1215 Megahertz ). RTCA Document
No.-189 does not have a similar requirement as EUROCAE ED-54 §3.2.2 b).

The measurements procedures of section 86.4.2.2.2 (Search and Track/Measurements
procedure) in EUROCAE document ED-54 do not provide a quantified objective for the
maximum duration for the display of all channels in free scanning mode but only a
requirement for the tracking of a single frequency.

b. Free scanning:

Connect the equipment as shown on figure 6.5.

Set the DME test sets as described in the pdragraph
6.4.2.2.2:a. and in addition set a velocity between 0 and 250
knots for each simulated distance.

Set the DME interrogator on free scanning mode. Using a
stopwatch determine the time between the establishment of the
interrogator on the free scanning mode and the display of all
channels with right distances and right velocity. Two seconds
after the display of one frequency and associated distance
the track must be effective with the distance accuracy of
paragraph 3.1.

All measured times shall be examined to determine the compliance
with the requirements of paragraph 3.2.

This requirement does not completely address the definition provided for “free scan” in
EUROCAE ED-54 81.6 where it is described as a mean to “select closest available
stations”:

1.6 DEFINITION OF TERMS

Scanning Mode - Mode of operation where the interrogator is capable of
scanning through two or more DME channels to provide distance
information from the tracked stations.

Directed Scan =~ Scan of a number of designated channels.

Free Scan - Scan of channels other than those selected for
directed scan to select closest available stations.

ICAO Doc 8071 (Manual on testing of radio navigation aids, Volume 1, Testing of
ground-based radio navigation systems), Volume |, Amendment No. 1 Chapter 3
paragraph “3.3.20 h Search speed “states that the: “Search speed should be at least
10 NM per second.”

Chapier 3. Distance Measuring Equipment (DME)

h) Search speed. Search speed should be at least
10 NM per second.

In ICAO documentation, the coverage for DME depends on local operational
requirements. However, EUROCAE ED-54 document and RTCA DO-189 document
define the maximum range for the DME/N.

According to EUROCAE ED-54 document §7.2.2.2, the maximum range is 130 NM:
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7.2.2.2 DME/N Equipment:

b. Maximum Range

The maximum range to be demonstrated for the two classes of
equipment as defined in paragraph 1.4.2 are:

130 nm for aircraft certified for operation above 18,000
feet.

40 nm for aircraft certified for operation only below 18,000
feet.

RTCA DO-189 document §1.2 defines standard service volumes based on operation
type and altitude. It also defines an expanded service volume of 200 NM (200 NM where

path loss is no more severe than what is experienced at the worst case points of the
standard volumes) in §1.4.2

FIGURE 1-1 STANDARD HIGH
ALTTITUDE SERVICE VOLUME

100 nmi |
(185 km)

60,000 tc

- (18,288 m) 130 nmi

(261 km)
45,000 fr
(13,716 )

18,000 fr
(5,486 m)

14,500 fe
(4,420 m)

1,000 fr
(305 m)

1.4.2 Range

DME interrogator characteristics {power ocutput and receiver
sensitivity) should assure that flight operations can be conducted
throughout the standard service volumes shown in Figures 1-1
through 1-4. DME interrogator characteristics should also assure
that flight operations can be conducted throughout expanded service
volumes (ESVs) at ranges out to 200 nmi and at altitudes where the
path loss is no more severe than what is experienced at the worst
case points of the standard service volumes.

EUROCAE ED-54 document 81.4.2 defines a range of 200 NM for DME equipment
intended for upper airspace usage.
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1.4.2 Range and Coverage

Two classes of DME Interrogator are permitted.

Class 1 equipment is intended for use at ranges of up to 200 nm.
under suitable radio propogation and line of sight conditions.

Class 2 equipment is intended for use only in lower airspace as
defined by the appropriate National Authority. Typical maximum range
would be 130 nm. at a height of 18,000 ft. or above.

The maximum of 3 seconds which are required per EUROCAE ED-54 document to track
the nearest DME station is not sufficient to cover the typical 40 NM of the typical low-
altitude service volume as defined in RTCA DO-189 document (considering the ICAO
requirement of 1 s for 10 NM). On the other hand, the maximum value of 3 minutes from
ARINC 709-8 enables to cover all the typical service volumes. This value of 3 minutes is
also correlated with the order of magnitude of 200 NM as required for Class 1 equipment
per EUROCAE ED-54 document 81.4.2 (considering the ICAO requirement of 1 s for 10
NM).

Therefore, we recommend accepting such an interpretation of ARINC 709-8 (3 minutes
to completely scan all DME stations) as one possible mean to demonstrate compliance
to ETSO-C52B §3.1.1 for EUROCAE ED-54 §3.2.2 b) requirement.
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European Aviation Safety Agency

Deviations request #76 for an ETSO approval for CS-ETSO applicable to
Airborne Multipurpose Electronic Displays (ETSO-C113)
Consultation Paper

1. Introductory note
The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004 as amended by EASA
Management Board Decision No 12-2007* products certification procedure dated 11™
September 2007, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C113#4
Deviate from ETSO-C113 83.1 to use SAE AS8034A in lieu of AS8034 as in deviation
ETSO-C113#1 and substitute reference tests for CRT and LCD direct-view displays from
SAE ARP4260 and SAE ARP1782 with corresponding standards from SAE AS8055 for a
reflective head-up display (HUD) in the case of a monochrome Display Unit (DU) only.
The additional acceptable display colours as stated in ETSO-C113 3.1.1 (a), (b) and (c)
are not applicable to the (monochrome) unit which does not include a symbol generator.

Requirement

See below.

Industry:

The following requirements from SAE AS8034A are not applicable to the unit:

SAE AS8034A Rationale
requirement

3. General standards This HUD is a DU (display unit) only configuration. Most
3.8.1 Malfunction malfunction indications will be indicated by the symbol
Indication generator which is not included in the unit. It is proposed to

select corresponding standards from SAE AS8055. See
Table 2 below.

3. General standards The HUD should be exempt from this requirement as it is a

3.9 Multiple Mode Display Unit (DU) only, per section 1. of SAE AS8034A.

Indications This requirement is considered applicable only to Electronic
Display Systems that include the Symbol Generator (SG)
function.

3. General standards The HUD should be exempt from this requirement as it is a

3.11 Display Display Unit (DU) only, per section 1. of SAE AS8034A.

See additional details below.

1 Cf. EASA Web: http://easa.europa.eu/management-board/docs/management-board-
meetings/2007/04/MB%20Decision%2012-2007%20amending%20the%20certification%20procedure.pdf
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SAE AS8034A
requirement

Rationale

3. General standards
3.11.1 Discernibility

3. General standards
3.11.2 Critical Information

3. General standards
3.11.3 Information Limit
Indication

3. General standards
3.11.4 Scale Readability

3. General standards
3.11.5 Ambiguity

4. Minimum Performance
Standards under standard
conditions

4.2.2 Symbol Alignment

4. Minimum Performance
Standards under standard
conditions

4.2.8 Symbol Quality

This type of HUD should be exempt from this requirement
as it is a Display Unit (DU) only, per section 1. of SAE
AS8034A.

This requirement is considered applicable only to Electronic
Display Systems that include the Symbol Generator (SG)
function. Moreover, at the system level, the symbol
generation function can influence the performance of the
display.

Therefore, the DDP (Declaration of Design and
Performance) will provide performance characteristics of
the DU (display unit). However, the overall assessment of
the HUD will have to be assessed for the complete system.

4. Minimum Performance
Standards under standard
conditions

4.3.3 Luminance
Color Discrimination

and

This type of HUD should be exempt from this requirement
as it is monochrome and does not use color for symbol
discrimination.

This requirement is considered applicable only to Electronic
Display Systems that have color.

4. Minimum Performance
Standards under standard

This monochrome HUD should be exempt from this
requirement.

conditions This requirement is considered applicable only to Electronic

4.3.4 Color Display Systems that have color.

4.4 CRT This type of display is not a CRT but a partial HUD. These
requirements are not strictly applicable to the unit. It is
proposed to select corresponding standards from SAE
AS8055. See Table 2 below.

45LCD This display is not a LCD but a partial HUD. These

requirements are not strictly applicable to the unit. It is
proposed to select corresponding standards from SAE
AS8055. See Table 2 below.

4.6 Operating Time
4.6.2 Lag Time

This type of HUD is a Display Unit only. The lag time of the
DU will be documented in the associated DDP. However,
the symbol generation function will also need to be
considered at the system level.

5. Minimum Performance
Standards under
environmental conditions
5.1.3 Color

A monochrome HUD should be exempt from this
requirement.
This requirement is considered applicable only to Electronic

Display Systems that have color.

5. Minimum Performance
Standards under
environmental conditions
5.1.4 Color Registration

A monochrome HUD should be exempt from this
requirement.
This requirement is considered applicable only to Electronic

Display Systems that have color.

Table 1: not applicable SAE AS8034A requirements
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The following corresponding standards from SAE AS8055 for a reflective head-up
display (HUD) in the case of a monochrome Display Unit (DU) without a symbol
generator are proposed to be documented in the DDP (declaration of design and

performance):

SAE AS8055 | Rationale Proposal

requirement

3. General Demonstrate compliance to: This enables to address SAE
requirements | 3.6 Self-Test Capability AS8034A requirement 3.8.1

3.7 Effect of Tests
3.8 Malfunction Indication
3.8.1 Power Failure
Indication
3.8.2 Fail Safe Provision
4.1 Equipment Functions and
Mechanical Operation

(Malfunction Indication) which is not
applicable to the unit.

4, Minimum
Performance
Standards
under
standard
conditions

4.2 Display
Characteristics

Demonstrate compliance to:
4.2.1 HUD Display Viewing
Angles

4.2.2 HUD Eyebox

4.2.5 Display Drift

4.2.6 Line Width

4.2.7 Display Jitter

4.2.8 Display Flicker

4.2.10 Display Binocular
Parallax Errors

This enables to address SAE
ASB8034A requirement 3.11 (Display)
which is not applicable to the unit.

4, Minimum
Performance
Standards
under
standard
conditions

4.3 HUD
Photometric
Characteristics

Demonstrate compliance to:
4.3.1 HUD Luminance

4.3.2 Luminance Uniformity
4.3.3 Display Contrast Ratio
4.3.4 HUD Combiner
Transmissivity

4.3.6 Manual and Automatic
Luminance Control

This enables to address SAE
ASB8034A requirements 4.4 (CRT) and
4.5 (LCD) which are not applicable to
the unit.

Only the general HUD Photometric
characteristics for the DU from
paragraph 4.3 of SAE AS8034A will be
demonstrated and documented into
the DDP. Compliance to the other
performance requirements will have to
be assessed for the complete
monochrome HUD.

and documented in the Declaration of Desig

Table 2: applicable SAE AS8055 requirements
The table below summarises how compliance to SAE AS8034A will be demonstrated

n and Performance (DDP).

Requirement from

AS8034A

Status

Compliance

Documentation in DDP

AS8034A 8

Title

OK. Noted.

None.

1. SCOPE

Information. The
scope of
AS8034A
includes Head Up
displays with
reference to
AS8055

OK. Noted.

None.
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Requirement from Status Compliance Documentation in DDP

AS8034A

2. REFERENCES Header OK. Noted. None.

2.1 Applicable Information OK. Noted. None.

Documents

2.1.1 SAE Guidance OK. Noted. None.

Publications

2.1.2 U.S. Guidance OK. Noted. None.

Government

Publications

2.1.3 Guidance OK. Noted. None.

RTCA/EUROCAE

Publications

2.1.4 CIE Guidance OK. Noted. None.

Publications

2.1.5 Electronic Guidance OK. Noted. None.

Industry Association

(EIA) Publications

2.1.6 VESA Guidance OK. Noted. None.

Publications

2.2 Applicable Information OK. Noted. None.

References

2.2.1 SAE Information OK. Noted. None.

Publications

2.2.2 U.S. Information OK. Noted. None.

Government

Publications

2.2.3 Information OK. Noted. None.

RTCA/EUROCAE

Publications

2.3 Definitions Information OK. Noted. None.

3. GENERAL Header OK. Noted. None.

STANDARDS

3.1 Material Requirement COMPLY Demonstrate compliance to
SAE AS8055 and document:
3.1 Material

3.2 Workmanship Requirement COMPLY Demonstrate compliance to
SAE AS8055 and document:
3.2 Workmanship

3.3 Compatibility of Requirement COMPLY Demonstrate compliance to

Components

SAE AS8055 and document:
3.3 Components Compatibility
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Requirement from Status Compliance Documentation in DDP

AS8034A

3.4 Interchangeability | Requirement COMPLY Demonstrate compliance to
SAE AS8055 and document:
3.4 Interchangeability

3.5 Accessibility of Requirement COMPLY Demonstrate compliance to

Controls SAE AS8055 and document:
3.5 Accessibility of
Adjustments and Controls

3.6 Self-Test Requirement COMPLY Demonstrate compliance to

Capability (initiated at SAE AS8055 and document:

power up and
continuously

3.6 Self-Test Capability

during
operation)
3.7 Effect of Tests Requirement COMPLY Demonstrate compliance to
SAE AS8055 and document:
3.7 Effect of Tests
3.8 Malfunctions Header OK. Noted. None.
3.8.1 Malfunction Requirement COMPLY Demonstrate compliance to
Indication (partial). SAE AS8055 and document:
DU (Display Unit | 3.8 Malfunction Indication
) only. Specific 3.8.1 Power Failure Indication
malfunctions
from symbol
generator will
have to be
provided by the
complete HUD.
3.8.2 Fail Safe Requirement COMPLY Demonstrate compliance to
Provision SAE AS8055 and document:
3.8.2 Fail Safe Provision
3.9 Multiple Mode Requirement NOT None.
Indications APPLICABLE.
DU (Display
Unit) only
without an
embedded
Symbol
Generator (SG).
3.10 Identification Requirement DEVIATION Demonstrate compliance to
CS-ETSO ggv(i:;t\i/c?noiis[())gPand document
Subpart A 2.1#2 '
published in

ETSO.DevP.26
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Requirement from Status Compliance Documentation in DDP

AS8034A

3.11 Display Requirement NOT The DU will provide sufficient
APPLICABLE. resolution and other

This is a Display
Unit (DU) only,
per section 1. of
SAE AS8034A.

This
requirement is
considered
applicable only
to Electronic
Display Systems
that include the
Symbol
Generator (SG)
function.

characteristics to enable this
requirement to be met by the
complete HUD system.

3.11.1 Discernibility

Requirement

NOT
APPLICABLE.

See |justification
for 3.11.

3.11.2 Critical
Information

Requirement

NOT
APPLICABLE.

See |justification
for 3.11.

3.11.3 Information
Limit Indication

Requirement

NOT
APPLICABLE.

See justification
for 3.11.

3.11.4 Scale
Readability

Requirement

NOT
APPLICABLE.

See justification
for 3.11.

3.11.5 Ambiguity

Requirement

NOT
APPLICABLE.

See justification
for 3.11.

3.11.6 Integral Requirement COMPLY
Lighting

3.12 Resistance to Requirement COMPLY
Dust and Moisture

3.13 Mechanical Requirement COMPLY
Hazard System

Protection

3.14 Fire Resistance | Requirement COMPLY
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Requirement from Status Compliance Documentation in DDP

AS8034A

3.15 Supplemental Requirement COMPLY

Heating/Cooling

4. MINIMUM Requirement REQUEST

PERFORMANCE DEVIATION

STANDARDS

UNDER STANDARD

CONDITIONS

4.1 Equipment Requirement COMPLY Demonstrate compliance to

Functions and SAE AS8055 and document:

Mechanical Operation 4.1 Equipment Functions and
Mechanical Operation

4.2 Viewing Requirement COMPLY Demonstrate compliance to

Characteristics SAE AS8055 and document:
4.2 Display Characteristics
4.2.2 HUD Eyebox

4.2.1 Viewing Angle Requirement COMPLY Demonstrate compliance to
SAE AS8055 and document:
4.2.1 HUD Display Viewing
Angles
4.2.2 HUD Eyebox

4.2.2 Symbol Requirement NOT

Alignment APPLICABLE

No symbol
generator in DU

4.2.3 Positional Requirement COMPLY Demonstrate compliance to

Accuracy SAE AS8055 and document:
4.2.3  Symbol Positioning
Accuracy (External): External
Symbol Positioning Accuracy,
or Display Accuracy

4.2.4 Drift Requirement COMPLY Demonstrate compliance to
SAE AS8055 and document:
4.2.5 Display Drift

4.2.5 Line Width Requirement COMPLY Demonstrate compliance to
SAE AS8055 with an external
“symbol line” and document:
4.2.6 Line Width

4.2.6 Jitter Requirement COMPLY Demonstrate compliance to

SAE AS8055 and document:
4.2.7 Display Jitter
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Requirement from Status Compliance Documentation in DDP
AS8034A
4.2.7 Flicker Requirement COMPLY Demonstrate compliance to
SAE AS8055 and document:
4.2.8 Display Flicker
4.2.8 Symbol Quality | Requirement NOT
APPLICABLE
4.2.9 Crosstalk Requirement COMPLY
4.2.10 Image Requirement COMPLY
Retention
4.2.11 Defects Requirement COMPLY
4.2.12 Multiple Requirement COMPLY
Images
4.3 General Header OK. Noted. None.
Photocolorimetric
Characteristics
4.3.1 Ambient Requirement COMPLY
lllumination
Characteristics
4.3.2 Luminance Requirement COMPLY
Characteristics
4.3.3 Luminance and | Requirement COMPLY
Color Discrimination
4.3.4 Color Requirement NOT
APPLICABLE
4.4 CRT Header OK. Noted. None.
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Requirement from Status Compliance Documentation in DDP

AS8034A

4.4.1 Luminance Requirement APPROVED Demonstrate compliance to

Uniformity DEVIATION SAE AS8055 with SAE
This AS8055 test or human factors

requirement is
for direct-view
CRT displays
which is not
appropriate for
this DU.

Approval for this
DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.

assessment in a specialised
laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for:

SAE AS8055, section 4.3 as in
Table 2.

4.4.2 Convergence

Requirement

APPROVED
DEVIATION

This
requirement is
for direct-view
CRT displays
which is not
appropriate for
this DU.

Approval for this
DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.

Demonstrate compliance to
SAE AS8055 with SAE
AS8055 test or human factors
assessment in a specialised
laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for:

SAE AS8055, section 4.3 as in
Table 2.

45LCD

Header

OK. Noted.

None.
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Requirement from Status Compliance Documentation in DDP
AS8034A

4.5.1 Maximum Requirement APPROVED Demonstrate compliance to
Luminance, DEVIATION SAE AS8055 with SAE
Transmissive This AS8055 test or human factors
Displays assessment in a specialised

requirement is
for direct-view
LCD displays
which is not
appropriate for
this DU.

Approval for this
DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.

laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for:

SAE AS8055, section 4.3 as in
Table 2.

4.5.2 Contrast Ratio
(CR)

Requirement

APPROVED
DEVIATION

This
requirement is
for direct-view
LCD displays
which is not
appropriate for
this DU.

Approval for this
DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.

Demonstrate compliance to
SAE AS8055 with SAE
AS8055 test or human factors
assessment in a specialised
laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for:

SAE AS8055, section 4.3 as in
Table 2.

4.5.3 Viewing
Envelope(s) Color
Tolerance

Requirement

APPROVED
DEVIATION

This
requirement is
for direct-view
LCD displays
which is not
appropriate for
this DU.

Approval for this
DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.

Demonstrate compliance to
SAE AS8055 with SAE
AS8055 test or human factors
assessment in a specialised
laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for:

SAE AS8055, section 4.3 as in
Table 2.
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Requirement from Status Compliance Documentation in DDP

AS8034A

4.5.4 Gray Scale Requirement APPROVED Demonstrate compliance to
DEVIATION SAE AS8055 with SAE
This AS8055 test or human factors

requirement is
for direct-view
LCD displays
which is not
appropriate for
this DU.

Approval for this
DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.

assessment in a specialised
laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for::

SAE AS8055, section 4.3 as in
Table 2.

4.5.5 Specular
Reflections

Requirement

APPROVED
DEVIATION

This
requirement is
for direct-view
LCD displays
which is not
appropriate for
this DU.

Approval for this
DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.

Demonstrate compliance to
SAE AS8055 with SAE
AS8055 test or human factors
assessment in a specialised
laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for:

SAE AS8055, section 4.3 as in
Table 2.

4.5.6 Inactivated
Segments

Requirement

APPROVED
DEVIATION

This
requirement is
for direct-view
LCD displays
which is not
appropriate for
this DU.

Approval for this
DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.

Demonstrate compliance to
SAE AS8055 with SAE
AS8055 test or human factors
assessment in a specialised
laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for:

SAE AS8055, section 4.3 as in
Table 2.
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Requirement from Status Compliance Documentation in DDP

AS8034A

4.5.7 Response Time | Requirement APPROVED Demonstrate compliance to
DEVIATION SAE AS8055 with SAE
This AS8055 test or human factors

requirement is
for direct-view
LCD displays
which is not
appropriate for
this DU.

Approval for this

assessment in a specialised
laboratory or in a flight
simulator. Document
compliance to SAE AS8055
for:

SAE AS8055, section 4.3 as in
Table 2.

DEVIATION is
implied by the
reference to
AS8055 in
section 1. of
AS8034A.
4.6 Operating Time Header OK. Noted. None.
4.6.1 Start-Up Requirement COMPLY
4.6.2 Lag Time Requirement COMPLY The lag time of the DU
supports this requirement, but
at the system level, the symbol
generation function will need to
be considered. The DDP will
document the lag time of the
DU.
4.6.3 Data Update Requirement COMPLY
5. MINIMUM Requirement COMPLY
PERFORMANCE
STANDARDS
UNDER
ENVIRONMENTAL
CONDITIONS
5.1 Requirements Requirement COMPLY
5.1.1 Display Requirement COMPLY
Characteristics
5.1.2 Luminance Requirement COMPLY
5.1.3 Color Requirement NOT This is a monochrome display
APPLICABLE unit. This will be indicated in
the DDP.
5.1.4 Color Requirement NOT This is a monochrome display
Registration APPLICABLE unit. This will be indicated in
the DDP.
5.1.5 Response Time | Requirement COMPLY
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Requirement from Status Compliance Documentation in DDP
AS8034A

5.1.6 Mechanical Requirement COMPLY

Operation

5.2 Definition of Information OK. Noted. None.

Terms

5.3 Conditions of Information OK. Noted. None.

Tests

5.4 Temperature and | Requirement COMPLY with Environmental tests will be
Altitude Tests DEVIATION for | performed in accordance with
(Section 4.0, DO- RTCA/DO160F | the appropriate categories in

160D/ED-14D)

5.4.1 Low- Requirement
Temperature Test
5.4.2 High- Requirement

Temperature Test

5.4.3 Altitude Test

Requirement

5.4.4 Decompression
Test (When
Required)

Requirement

5.4.5 Overpressure
Test (When
Required)

Requirement

5.5 Temperature
Variation Test
(Section 5.0, DO-
160D/ED-14D)

Requirement

5.6 Humidity Test
(Section 6.0, DO-
160D/ED-14D)

Requirement

5.7 Shock Tests
(Section 7.0, DO-
160D/ED-14D)

Requirement

5.8 Vibration Tests
(Section 8.0, DO-
160D/ED-14D)

Requirement

5.9 Explosion Test
(When Required)
(Section 9.0, DO-
160D/ED-14D)

Requirement

5.10 Waterproofness
Test (When
Required) (Section
10.0, DO-160D/ED-
14D)

Requirement

RTCA/DO-160F. The DDP will
declare the DO-160F qualified
levels, and the product will be
marked accordingly.
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Requirement from Status Compliance Documentation in DDP
AS8034A
5.11 Fluids Requirement

Susceptibility Test
(When Required)
(Section 11.0, DO-
160D/ED-14D)

5.12 Sand and Dust
Test (When
Required) (Section
12.0, DO-160D/ED-
14D)

Requirement

5.13 Fungus
Resistance Tests
(When Required)
(Section 13.0, DO-
160D/ED-14D)

Requirement

5.14 Salt Spray Test
(When Required)
(Section 14.0, DO-
160D/ED-14D)

Requirement

5.15 Magnetic Effect
Test (Section 15.0,
DO-160D/ED-14D)

Requirement

5.16 Power Input Test
(Section 16.0, DO-
160D/ED-14D)

Requirement

5.16.1 Normal
Operating Conditions

Requirement

5.16.2 Abnormal
Operating Conditions

Requirement

5.17 Voltage Spike
Conducted Test
(Section 17.0, DO-
160D/ED-14D)

Requirement

5.17.1 Category A
Test

Requirement

5.17.2 Category B
Test

Requirement

5.18 Audio Frequency
Conducted
Susceptibility Test
(Section 18.0, DO-
160D/ED-14D)

Requirement
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Requirement from Status Compliance Documentation in DDP

AS8034A

5.19 Induced Signal Requirement

Susceptibility Test

(Section 19.0, DO-

160D/ED-14D)

5.20 Radio Requirement

Frequency

Susceptibility Test

(Radiated and

Conducted, Section

20.0, DO-160D/ED-

14D)

5.21 Emission of Requirement

Radio Frequency

Energy Test (Section

21, DO-160D/ED-

14D)

5.22 Lightning Requirement

Induced Transient

Susceptibility (Section

22, DO-160D/ED-

14D)

5.23 Lightning Direct | Requirement NOT The product will be installed

Effects (When APPLICABLE inside the fuselage. The

Required) (Section RTCA/DO160F will be

23, DO-160D/ED- documented as X in the DDP.

14D) The installer has to check that
the demonstrated
RTCA/DO160F categories
meet the installation
requirements.

5.24 Icing (When Requirement NOT The product will be installed

Required) (Section APPLICABLE inside the fuselage. The

24, DO-160D/ED- RTCA/DO160F will be

14D) documented as X in the DDP.
The installer has to check that
the demonstrated
RTCA/DO160F categories
meet the installation
requirements.

5.25 Electrostatic Requirement COMPLY with Environmental tests will be

Discharge (ESD) DEVIATION for | performed in accordance with

(Section 25, DO- RTCA/DO160F | the appropriate categories in

160D/ED-14D) RTCA/DO-160F. The DDP will
declare the DO-160F qualified
levels, and the product will be
marked accordingly.

5.26 X-ray Radiation Requirement COMPLY

ETSO.DevP.76

15/16






Requirement from Status Compliance Documentation in DDP

AS8034A

5.27 UV Radiation Requirement COMPLY

5.28 Fogging Requirement COMPLY

(Hermetically Sealed

or Desiccated Display

Units Only)

5.29 Thermal Shock Requirement COMPLY

(When Required)

5.30 Dielectric Test Requirement COMPLY

6. TEST Header OK. Noted. None.

PROCEDURES

6.1 Test Conditions Requirement COMPLY with Environmental tests will be

DEVIATION for | performed in accordance with
RTCA/DO160F | the appropriate categories in

RTCA/DO-160F. The DDP will
declare the DO-160F qualified
levels, and the product will be
marked accordingly.

6.2 Ambient Room Requirement COMPLY

Conditions

6.3 Power Conditions | Requirement COMPLY

Table 3: detailed compliance matrix
EASA:

The unit is a partial system per SAE AS8034A. Moreover, it is a monochrome display
using the airborne reflective head-up display (HUD) technology whose minimum
performance standard is detailed in SAE AS8055. The proposed compliance to some
requirements from SAE AS8055 address brightness and its possible adjustment,
contrast', combiner transmission ratio, HUD viewing angles, HUD eyebox and HUD
display characteristics. The unit does not include the symbol generator and is
monochrome. However, the symbol generation and colour influence the performance of
the HUD such as for example missing pixels in the virtual image. Moreover, once
installed in the cockpit, each display is seen under a certain angle of view which depends
on the relative position of the pilot's head and the display, the size of the display and the
tilt angle of the display. Therefore, integrated performance of the HUD has to be
assessed for the complete system. Since the product to be assessed is incomplete, it is
accepted to adapt some test means.

Note *: Contrast is also of particular importance in the HUD application where the display
is meant to be looked through.

We accept the deviation as alternate means to meet the requirement, provided that the
Declaration of Design and Performance indicates the performance characteristics of the
DU (display unit).
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Deviations request #78 for an ETSO approval for CS-ETSO applicable to
a combined transponder and TCAS system (ETSO-C112c)
Consultation Paper

1. Introductory note
The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004 as amended by EASA
Management Board Decision No 12-2007* products certification procedure dated 11"
September 2007, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-Cll2c#1
Deviate from ETSO-C112c 83.1 to continue to use Eurocae ED-73B in lieu of Eurocae
ED-73C in the following context:

e The unit combines several functions (ETSO-2C112b, ETSO-C119c and ETSO-
Cl66a);

e The unit has been upgraded in order to comply with ETSO-C119c and there are
no updates to the ETSO-2C112b function;

¢ The unit received the original FAA TSO Approval a few days after the date of
applicability of EASA ETSO-C112c;

e ETSO-C112c is based on a Minimum Operational Performance Standards
(MOPs) which is now completely harmonised between RTCA/DO-181D and
Eurocae. ED-73C. However, RTCA/DO-181D and Eurocae ED-73C have been
drastically changed in contents and organisation. Traceability between Eurocae
ED-73C and ED-73B is not straightforward either;

e The achieved compliance of the unit versus with ETSO-2C112b and ETSO-
C119c requirements has been assessed,;

e Subsequent to the update of transponder’s requirements, ADS-B MOPs were
updated to RTCA/DO-260B and Eurocae ED-102A. Updates to the ADS-B MOPs
forced a new update to the transponder MOPs with RTCA/DO-181E being
harmonized with Eurocae ED-73E.

Industry:

It is difficult to establish direct traceability between Eurocae ED- 73C/E and ED-73B. The
result of this situation is that it is virtually untenable to attempt to file for certification to
ETSO-C112c and simply claim deviations for an implementation that is predominantly
based on ETSO-2C112b.

In order to alleviate the need to address each and every minor difference between
ETSO-C112c and ETSO-2C112b, Table 1 lists the primary functions required of the unit
and allocates the appropriate ETSO-2C112b and ETSO-C112c requirements to each
function. Likewise, the table provides clarification and commentary as necessary for each
function.

! Cf. EASA Web: http://easa.europa.eu/management-board/docs/management-board-
meetings/2007/04/MB%20Decision%2012-2007%20amending%20the%20certification%20procedure.pdf
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Review of Table 1 indicates that for the most part the needs of ETSO-C112c are at least

met and normally exceeded by the unit.

European Aviation Safety Agency

Of considerable concern is the issue of “ETSO Unit Label Marking” as addressed in Note
1 of Table 1. Virtually all aircraft operators have to maintain appropriate Aircraft Log
Books which detail the TSO Markings for the Mode S transponder. As indicated in Table
1, Note 1, the harmonisation process between RTCA DO-181D/E and Eurocae ED-
73C/D significantly changed the marking requirements. This makes it almost impossible
to submit the unit for ETSO-C112c approval without having to take multiple exceptions or
deviations which will just tend to confuse the Aircraft Operators. Similarly, it will force
significant update to virtually all documents that are required as part of the TSO/ETSO
Submittal Package.

Review of Figure 1 indicates that FAA TSO-C112d (for Mode-S transponders) was
released 06/06/2011. Likewise, FAA TSO-C166b (for ADS-B Out) was released
12/02/2009. Both of these TSO documents will have to be satisfied to get US Approval
before the unit can be submitted for the approvals that will be necessary to meet the
European ADS-B Out Forward Fit Rule date of January 8, 2015. It is expected that the
equivalent transponder TSO document will be ETSO-C112d which currently is rumoured
to be expected in April, 2013. As far as an ADS-B Out TSO, one does not exist with
EASA at this time; however, an equivalent to US FAA TSOC166b will be needed in the
very near future. In fact, in order to meet the January 8, 2015, mandate, it is expected
that certified equipment will be needed by the end of 2013 in order to have any chance at
meeting aircraft installation certification needs prior to the mandate becoming effective.

Considering the forthcoming schedule crunch just discussed, it would be better to simply
allow an EASA certification to ETSO-2C112b until such time as the equipment is updated
to meet the January 8, 2015 mandate. As a worse case alternative, if ETSO-C112¢ must
be used, then it is recommended that the approval document read as such and the
deviation is that the approval and all marking and documents remain as they were for
ETSO-2C112b.
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Table 1: ETSO-C112b and C112c comparison for unit

Functions

ETSO-2C112b

ETSO-C112c

Capabilities Implemented
in this TSO/ETSO Submittal
for the unit

Comment

Note

Primary transponder (XPDR) function

Level 2 Mode-S ED-73B ED-73C ED-73C . . .

Transponder Implgmentat!ons in the unit are
consistent with ED-73C and

Antenna Diversity ED-73B ED-73C ED-73C thereby exceed the

ACAS Il Compatibility | ED-73B (DO-185A) | ED-73C (DO-185B) | ED-73C requirements of ETSO-2C112b,

(Compatible with DO-185B)

ED-73B and DO-185A

Extended Squitter ED-73B ED-73C ED-73B ED-73B
Capability
Extended Squitter ED-102 (DO-260) ED-102 (DO-260) RTCA/DO-260A Change 2 The unit implements Extended
Protocols Squitter ADS-B Out Register
formats as per RTCA/DO-260A
Elementary ED-73B for Flight ED-73C ED-73B for Flight | There are no fundamental
Surveillance (ELS) Identification Identification requirements changes for ELS
Capability DFS_AIC IFR 6_23 DFS_AIC IFR 6_23 Jan 03 | between ETSO-2C112b and
Jan 03 DFS_AIC IFR 3_17 Feb 05 E;fo_'sc1;55-8_8;2?9“9{3 bg;ﬁ
unit i [ Wi
EerSa?IC IFR3_17 ETSO documents.
Enhanced EASA NPA 11/2005 | ED-73C EASA NPA 11/2005 There are no fundamental
Surveillance (EHS) AMC 20-13 AMC 20-13 requirements changes for EHS
Capability DFS_AIC IFR 7_23 DFS_AICIFR7_23Jan03 | between ETSO-2C112b and
Jan 03 DFS_AIC IFR3 17 Feb05 | ETSO-Cll2c. Therefore, the
unit is consistent with both

DFS_AIC IFR 3_17
Feb 05

ETSO documents.
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L -
Capabilities Implemented
Functions ETSO-2C112b ETSO-C112c in this TSO/ETSO Submittal Comment Note
for the unit
Surveillance Identifier | ED-73B ED-73C ED-73C The unit's implementation is
(SI) Code Capability consistent with ED-73C and
thereby exceeds the
requirements of ETSO-2C112b
and ED-73B.
Mode-S GICB ICAO Annex 10 ICAO Annex 10, | ICAO Annex 10 Vol. lll, | The unit's implementation is
Register Formats Vol. 11, Amendment | Vol. IV, Amendment | Amend. 77, Chapter 5 | consistent with ETSO-2C112b
77, Chapter 5 82 Appendix for MSSS with the exception that Extended
Appendix for MSSS | ICAO Doc. 9871, 1 Squitter ADS-B Out registers
st. Edition. 2008. are consistent with ETSO-
’ Cl12c.
Other Important XPDR Requirements
Mode-S Subnetwork | Set to “3” as per Set to “4” as per|Set to “3” as per ICAO |The unit's implementation is
Number in BDS 1,0 ICAO Annex 10 ICAO  Document | Annex 10 Volume 1lI, | consistent with ETSO-2C112b.
Volume I, 9871, 1 st. Edition, | Amendment 77, Chapter 5
Amendment 77, 2008, for BDS 1,0 Appendix for MSSS
Chapter 5 Appendix | Also, ED-73C
for MSSS
ETSO Unit Label As Per ICAO Annex | ED-73C As Per ICAO Annex 10, | The unit's implementation is |1
Markings 10, Volume 1V, Volume 1V, Amendment 77 consistent with ETSO-2C112b.
Amendment 77

Note 1: ETSO Unit Label Marking requirements changed significantly between ETSO-2C112b and ETSO-C112c.

The markings used for ETSO-2C112b were established in ICAO Annex 10, Volume IV, Amendment 77 and would typically read as “Level 2es”
to declare (a). a level 2 transponder as per Annex 10, Volume IV, section 2.1.5.1.2, (b). extended squitter capability as per Annex 10, Volume
IV, section 2.1.5.6, and (c). “SI” Code capability as per Annex 10, Volume 1V, section 2.1.5.7. Therefore, the unit ETSO-2C112b markings
should be “Level 2es”.
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Figure 1: Applicable requirements chronology
|
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EASA:

The unit combines several functions including a transponder which will have to be
modified in order to meet the future European ADS-B Out Forward Fit mandate.
Moreover, the unit software upgrade is limited to the changes introduced by EUROCAE
ED-143/RTCA DO-185B (also known as “TCAS Il version 7.1").

EUROCAE ED-143/RTCA DO-185B MOPS (Minimum Operational Performance
Standards) were revised in order to address two safety issues in the existing TCAS
version 7.0 logic as embedded in ETSO C-119b and FAA TSO TSO-C119b. EASA
published ETSO C119¢? in December 2009 and FAA published TSO C119c in April
2009.

On 25 March 2010, EASA published Notice of Proposed Amendment (NPA) No. 2010-
03° containing a draft opinion for a Commission Regulation for the requirements
applicable to airspace usage. The purpose was to mandate the carriage of TCAS Il with
collision avoidance logic version 7.1 for all turbine-powered aeroplanes having a
maximum certificated take-off mass exceeding 5700 kg or authorised to carry more than
19 passengers operating within European airspace. Appendix C of NPA No. 2010-03
provides the rationale for this proposal. This NPA No. 2010-03 also introduced Draft
Decisions for Acceptable Means of Compliance related to the implementing rules for
Airspace User and to the Airworthiness Certification Considerations for the Airborne
Collision Avoidance System (ACAS Il). The Comment Response Document (CRD)* to
the above mentioned NPA No. 2010-03 was published in September 2010. The EASA
Opinion 05/2010%° for a Commission Regulation laying down common airspace usage
requirements and operating procedures and the draft regulation’ were released in
October 2010.

This NPA No. 2010-03 was part of a series of actions initiated by the Agency to address
the issues associated with identified deficiencies with the ETSO C119b/TSO C119b
TCAS Il version 7.0 collision avoidance logic.

These actions also included:
e issue of Safety Information Bulletin (SIB) 2009/16°%;
e issue of revised ETS0-C119c’.

On 16 December 2011, the European Commission published Implementing Rule
1332/2011 mandating the carriage of ACAS Il version 7.1 within European Union
airspace from 1 December 2015 by all aircraft currently equipped with version 7.0 and
from 1 March 2012 by all new aircraft above 5,700 kg maximum take-off mass or a
maximum passenger seating capacity of more than 19'.

%http://easa.europa.eu/ws_prod/g/doc/Agency Mesures/Agency Decisions/2009/cs_etso_5/Annex%2011%2
0-%20ETSO.pdf

% http://www.easa.europa.eu/rulemaking/docs/npa/2010/NPA%202010-03.pdf

* http://www.easa.europa.eu/rulemaking/docs/crd/2010/CRD%202010-03.pdf

% http://easa.europa.eu/agency-measures/opinions.php

® http://easa.europa.eu/agency-measures/docs/opinions/2010/05/Opinion%2005-2010.pdf
"http://easa.europa.eu/agency-
measures/docs/opinions/2010/05/Draft%20Requlation%20laying%20down%20common%20airspace%20us
age%20requirements%20and%20operating%20procedures.pdf

8 http://ad.easa.europa.eu/ad/2009-16

*http://easa.europa.eu/ws_prod/g/doc/Agency Mesures/Agency Decisions/2009/cs_etso_5/Annex%2011%2

0-%20ETSO.pdf
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The operators shall have a mean to easily upgrade their installation to comply with ACAS
Il version 7.1 mandate. On the other hand, the transponder part of the unit will have to be
modified to meet the future European ADS-B Out Forward Fit mandate. In the specific
context described in this deviation, EASA considers that it is better to keep ETSO C119b
marking and declarations for the unit for the unchanged transponder function. It is to be
noted that the transponder function could be recognised without deviations as an
additional function based on Eurocae ED-73B and accepted on a non-interference basis.
EASA judges that compliance and marking for ETSO-2C112b accurately reflect the
performance achieved by the unit for the transponder function. Moreover, the traceability
to ETSO-2C112b and ETSO-C119c, and the capabilities as detailed in Table 1 help to
determine compliance to applicable requirements.

Regarding transponder requirements, EASA indicates that ETSO-C166a ADS-B out
(20.11.2008) will be soon updated to ETSO-C166b as reflected in RMT.0186
(ETS0O.008). EASA also anticipates updating ETSO-C112d for Mode S transponder in
2013 by taking into account EUROCAE ED-73E.

Consequently, EASA accepts this deviation provided that the Declaration of Design and
Performance includes this detailed Table 1. Subsequent usage of this deviation is limited
to cases similar to the context described in paragraph 2 and cannot be used to substitute
ETSO-2C112b to ETSO-C112c.

"http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2011:336:0020:0022:EN:PDF
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EASA CS-ETSO Deviation Consultation ETSO.DevP.02
COMMENT RESPONSE DOCUMENT
[consultation period closed 02/04/2007]

AUTHOR OF
DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
General The deviations all appear logical and therefore are supported. The CAA UK 12.03.2007 Noted

enormous number of deviations requested provide good evidence that
CS-ETSO needs a thorough review and updating. Maybe this could be
tackled by a simple statement in the foreword to say (something like):
the latest minimum performance standard should be used (depending
upon date of ETSO authorisation application) for each ETSO unless
otherwise stated.

We do have a problem in
incorporating such an open
reference into a Minimum
Requirement Standard as it would
create doubt what is the required
standard.

We hand in the comment to our
Rulemaking Directorate for further
consideration.

ETSO.CRD.DevP02 to ETSO.DevP02 04.04.2007
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Deviations requests for an ETSO approval for CS-ETSO
Applicable to G1000 Avionic System by Garmin
Consultation Paper

Introductory note

The hereby presented Deviations requests shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks, except
if they have been previously agreed and published in the Official Publication of the
Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Garmin submits to EASA several deviation requests against CS-ETSO for their
integrated G1000 avionic suite with intelligent displays. The applicant has received
already the related FAA TSO approval including the acceptance of the following
deviations. Many of theses deviations have been already accepted in Europe during
previous certifications e.g. under JTSO umbrella.

The deviations apply mainly to the integrated multi function control and display
elements. The main ETSO for this kind of unit is ETSO-C113. As the unit displays
several instruments and has additional functionality e.g. Flight Management System,
several further ETSOs are applicable as well.

Deviations requests

The deviations requested can be summarized as follows:
use of updated requirement standards.
use of newer environmental standard.

. adapt the instrument viewing angle requirement to LCD pixel graphic
technology.

4. autopilot commands limitation and engagement annunciation
adaptations related to supplemental GPS receivers
adaptations for the WAAS receivers
The details of these deviations are described below. The deviations are sorted by
ETSO number. The detailed discussion will follow in annexes to allow the discussion

of the same technical content at one place. Only specific deviations will be discussed
in this section.

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About_EASA/Manag_Board/2004/mb_decision_0704.pdf
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1) Deviation ETSO-C2d#1 — Airspeed Instruments

Deviate from ETSO-C2d 3.1.1 to use SAE AS 8019A instead of SAE AS 8019 as the
Minimum Performance Standard.
See Appendix 1.

(2 Deviation ETSO-C2d#2 — Airspeed Instruments

Deviate from ETSO-C2d to eliminate the requirement 3.2.3 in SAE AS 8019A that
requires "the instrument face to be marked with 'Airspeed' or 'lAS' and also with the
applicable units of measure.”

See Appendix 3.2.

(3) Deviation ETSO-C2d#3 — Airspeed Instruments

Deviate from ETSO-C2d to modify the requirement 3.2.5 in SAE AS 8019A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

4) Deviation ETSO-C3d#1 — Turn and Slip Instruments

Deviate from ETSO-C3d to modify the requirement 3.7 in SAE AS 8004 that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular.” The viewing envelope is defined (per
ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal
directions, 45 degrees in the up vertical direction, and 10 degrees in the down vertical
direction.

See Annex 3.1.

(5) Deviation ETSO-C4c#1 — Bank and Pitch Instruments

Deviate from ETSO-C4c 3.1.1 to use SAE AS 8001 instead of SAE AS 396B for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(6) Deviation ETSO-C4c#2 — Bank and Pitch Instruments

Deviate from ETSO-C4c 3.1.2 and SAE Aerospace Standard AS 8001 to use RTCA
DO-160D instead of RTCA DO-138 as the standard for Environmental Conditions
and Test Procedures for Airborne Equipment.

See Annex 2.

(7 Deviation ETSO-C4c#3 — Bank and Pitch Instruments

Industry: Neither ETSO-C4c nor SAE Aerospace Standard AS 8001 specifies use of
a standard for software development; RTCA DO-178B shall be used as the standard
for Software Considerations in Airborne Systems and Equipment Certification.
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EASA: EASA promotes to use the EUROCAE ED-12B/RTCA DO-178B software
development process even though not required by the specific ETSO. Historically it
had not been assumed to realise such a function by software.

(8) Deviation ETSO-C6d#1 -  Direction Instrument,  Magnetic
(Gyroscopically Stabilized)

Deviate from ETSO-C6d 3.1.1 to use SAE AS 8013A instead of SAE AS 8013 as the
Minimum Performance Standard.

See Annex 1.

9) Deviation = ETSO-C6d#2 -  Direction Instrument, Magnetic
(Gyroscopically Stabilized)

Deviate from ETSO-C6d to modify the requirement 3.10.2 in SAE AS 8013A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular." The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction .

See Annex 3.1.

(10)  Deviation ETSO-C8d#1 — Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d 3.1.1 to use SAE AS 8016A instead of SAE AS 8016 as the
Minimum Performance Standard.

See Annex 1.

(11) Deviation ETSO-C8d#2- Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d to modify the requirement 3.2.4 in SAE AS 8016A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(12) Deviation ETSO-C9c#1 — Automatic Pilots
Deviate from ETSO-C9c 3.1.1 to use SAE AS-402B instead of AS-402A.

See Annex 1.

(13) Deviation ETSO-C9c#2 — Automatic Pilots

Deviate from AS-402B paragraph 4.4.1 to limit autopilot engagement to attitudes
considered safe for the certified aircraft. Use Autopilot limitations that limit pitch and
roll engagement to more conservative limits.

See Annex 4.1.
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(14) Deviation ETSO-C9c#3 — Automatic Pilots

Deviate from AS402B paragraph 4.3.2 to not provide servo effort indications when
the automatic pilot is not engaged.

See Annex 4.2.

(15) Deviation ETSO-C9c#4 — Automatic Pilots

Deviate from ETSO-C9c 3.1.2 to use DO-160D instead SAE AS 402A for specified
environmental tests.

See Annex 2.

(16) Deviation ETSO-C10b#1 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b 3.1.1 to use SAE AS 8009A instead of SAE AS 392C as
the Minimum Performance Standard.

See Annex 1.

(17) Deviation ETSO-C10b#2 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b to modify the requirement 3.7 in SAE AS 8009A that
requires "Pointers and dial markings shall be visible from any point within the
frustrum of a cone; the side of which makes an angle of 30 degrees with the
perpendicular to the dial and the small diameter of which is the aperture the
instrument case." The viewing envelope is defined (per ETSO-C113 and SAE
AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45 degrees in the up
vertical direction, and 10 degrees in the down vertical direction.

See Annex 3.1.

(18) Deviation ETSO-C10b#3 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from SAE AS 8009A Section 3.11 to not display ALTITUDE or ALT next to
the tape indicating altitude.

See Annex 3.2.

(19) Deviation ETSO-C10b#4 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b 3.1.2 to use RTCA DO-160D instead of SAE AS 8009A as
the standard for Environmental Conditions and Test Procedures for Airborne
Equipment.

See Annex 2.

(20)  Deviation ETSO-2C35d#1 — Radar Marker Receiving Equipment

Deviate from ETSO-2C35d which calls out EUROCAE 1/WG7 Section 3.16 to allow
the visual indication of the Standard Test Signal to not flash synchronized with the
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keying, but to flash at the following fixed rates while keyed: Outer 1.33 Hz, Middle 3
Hz, Inner 4 Hz.

See Annex 3.2.

(21) Deviation ETSO-C43c#1 — Temperature Instruments

Deviate from ETSO-C43c 3.1.1 to use SAE AS 8005A instead of SAE AS 8005 as
the Minimum Performance Standard.

See Annex 1.

(22) Deviation ETSO-C44b#1 — Fuel Flowmeters

Deviate from ETSO-C44b 3.1.1 to use SAE AS 407C instead of SAE AS 407B to
demonstrate compliance for Fuel Flowmeters.

See Annex 1.

(23) Deviation ETSO- C44b#2 — Fuel Flowmeters

Deviate from ETSO-C44b 3.1.2 to use RTCA DO-160D instead of SAE AS 407B as
the standard for Environmental Conditions and Test Procedures for Airborne
Equipment.

See Annex 2.

(24) Deviation ETSO- C44b#3 — Fuel Flowmeters

Deviate from ETSO-C44b to modify the requirement 4.2.5 in SAE AS 407C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(25) Deviation ETSO- C44b#4 — Fuel Flowmeters

Deviate from ETSO-C44b to modify the requirement 4.1.1 in SAE AS 407C that
requires "Type | Instruments: Rotating pointer with fixed graduated dial or counter
type indication. Clockwise pointer motion shall indicate increasing rate of flow."
The gauge is defined as a horizontal or vertical bar with fixed graduations, with a
pointer motion to the right or up indicating an increase rate of flow.

See Annex 3.2.

(26) Deviation ETSO-C45a#1 — Manifold Pressure Instruments

Deviate from ETSO-C45a 3.1.1 to use SAE AS 8042 instead of SAE AS 411 for
Minimum Performance Standards.

See Annex 1.
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(27)  Deviation ETSO-C45a#2 — Manifold Pressure Instruments

Deviate from ETSO-C45a to use RTCA DO-160D instead of SAE AS 411 as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

See Annex 2.

(28) Deviation ETSO-C45a#3 — Manifold Pressure Instruments

Deviate from ETSO-C45a SAE 8042 3.10.5 to use MAN as abbreviation instead of
MANIFOLD PRESSURE or MANIF PRESS.

See Annex 3.2.

(29) Deviation ETSO-C45a#4 — Manifold Pressure Instruments

Deviate from ETSO-C45a to modify the requirement 3.10.9 in SAE AS 8042 that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(30) Deviation ETSO-C47#1 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 3.1.1 to use SAE AS 408C instead of SAE AS 408A for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(31) Deviation ETSO-C47#2 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 to modify the requirement 4.1.5 in SAE AS 408C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(32) Deviation ETSO-C47#3 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 3.1.2 to use RTCA DO-160D instead of AS 408C as the
standard for Environmental Standards.

See Annex 2.
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(33) Deviation ETSO-C49b#1 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b 3.1.1 to use SAE AS 404C instead of SAE AS 404B for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(34) Deviation ETSO-C49b#2 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b to modify the requirement 4.1.2 in SAE AS 404C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(35) Deviation ETSO-C49b#3 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b, SAE AS 404C requirement 4.1.3.2 second sentence which
states, “The increment between graduations shall not exceed 2-1/2% of full scale,
above 600 RPM.” The tachometer gauge which incorporate a full time digital
readout, multiple graduations on the dial are not needed in order for the correct
reading to be obtained. The resolution of the digital readout will be 10 RPM which is
less than 2-1/2% of full scale. A pointer with clockwise motion for increasing RPM,
is provided.

See Annex 3.2.

(36) Deviation ETSO-C49b#4 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b 3.1.2 to use DO-160D instead of SAE AS 404B as the
Environmental Standard.

See Annex 2.

(37) Deviation ETSO-C52b#1 - Flight Directors

Deviate from AS-8008 paragraph 3.6 to limit flight director operation to attitudes
considered safe for the certified aircraft. The Autopilot limits pitch and roll
engagement to more conservative limits.

See Annex 4.1.

(38) Deviation ETSO-C55#1 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 3.1.1 to use SAE AS 405C instead of SAE AS 405B to
demonstrate compliance for Fuel and Oil Quantity Instruments.

See Annex 1.
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(39) Deviation ETSO-C55#2 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 to modify the requirement 4.2.5 in SAE AS 405C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(40) Deviation ETSO-C55#3 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 to modify the requirement 4.2.4 in SAE AS 405C to allow
"FUEL QTY" to be used to abbreviate "Fuel Quantity".

See Annex 3.2.

(41) Deviation ETSO-C55#4 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 3.1.2 to use DO-160D instead of SAE AS 405B as the
Environmental Standard.

See Annex 2.

(42) Deviation ETSO-C118#1 — Traffic Alert and Collision Avoidance System
(TCAS) Airborne Equipment, TCAS I

Deviate from ETSO-C118 3.1.1 to use RTCA DO-197A instead of RTCA DO-197 as
the Minimum Performance Standard.

See Annex 1.

(43) Deviation ETSO-C129a#1 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.1f(3) and 3.2.2.4j(4)) to eliminate the
annunciation for pending CDI scale change 3.0 NM from the FAF.

See Annex 5.

(44) Deviation ETSO-C129a#2 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2..1f(4), 3.2.2.3e(4), and 3.2.2.4j(2)) to
eliminate the requirement to “alert the pilot of the need to manually insert the
barometric pressure. ELOS is provided by the unit calibrating pressure altitude
whenever RAIM is available en route.

See Annex 5.
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(45) Deviation ETSO-C129a#3 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.4j(8)) to modify the requirement to allow

the approach mode to be deselected by performing a direct-to action on the unit.

ELOS is provided by a two step operation that is consistent with the operational

philosophies applied to the box in other areas. Consistent operation throughout the

operation minimizes pilot error.

See Annex 5.

(46) Deviation ETSO-C129a#4 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.3d(2)) to eliminate the requirement to
provide a “means to manually identify a satellite that is expected to be unavailable at
the destination” for the RAIM prediction process. ELOS is provided by eliminating
pilot input error, low probability of satellite unavailability and the full satellite
constellation with spares. Regardless of the destination RAIM availability status is
correctly provided to the pilot upon arrival.

See Annex 5.

(47) Deviation ETSO-C129a#5 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a to change the requirement in ED-72A paragraph 4.16.2 to

match the WAAS TSO-C145a and DO-229 requirements for Power input testing.

ETSO C145 and DO-229a allow a system reset followed by satellite acquisition time

of 5 minutes for abnormal operating conditions power input tests.

See Annex 5.

(48) Deviation ETSO-C146#1 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to use RTCA DO-229C instead of RTCA DO-229B.
See Annex 1.

(49) Deviation ETSO-C146#2 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.1.4.3 in RTCA/DO-229C

which states, "They [all displays] shall be fully readable up to a vertical viewing angle

of 20 degrees from normal to the face of the display screen." This deviation uses a 10

degree vertical viewing angle below the lower display edge. DO-229C makes no

distinction between upper and lower display edges for the requirement of a 20 degree
vertical viewing angle.

See Annex 3.1.
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(50) Deviation ETSO-C146#3 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.4.9.c in RTCA/DO-229C

which states, "BRG to or from a VOR: The bearing is based on the true-to-magnetic

conversion at the waypoint location, using the same magnetic conversion as used to
define the path.” This conversion is based upon the present aircraft location instead,
which is how other waypoint’s magnetic variation is computed.

See Annex 6.

(51) Deviation ETSO-C146#4 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to eliminate the requirement 2.2.4.2.3 in RTCA/DO-229C

which states, "If the aircraft is past the FPAP - (length offset), and the pilot has not

already activated the missed approach, the receiver shall automatically transition to
missed approach guidance.”

See Annex 6.

(52) Deviation ETSO-C146#5 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirements 2.2.4.6.4 and 2.2.5.6.4 in

RTCA/DO-229C, pertaining to the low altitude alerting function. The TAWS

capabilities of the aircraft shall be used.

See Annex 6.

(53) Deviation ETSO-C146#6 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.1.6 in RTCA/DO-229C

states: "If a function is implemented as a discrete action, the equipment shall use the

labels or messages in the Table". The table (TABLE 2-5 LABELS AND

MESSAGES), states that the function “Indication that there is a message” shall be

labeled as “MSG” or “M”. Instead the terms “ADVISORY” and “ALERTS” in

addition to “MSG” may be used depending upon the installation.

See Annex 6.
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Annex 1 Use of updated standards

ETSO-C2d#1: Use SAE AS 8019A instead of AS 8019.
ETSO-C4c#l: Use SAE AS 8001 instead of AS 396B.
ETSO-C6d#1: Use SAE AS 8013A instead of SAE AS 8013
ETSO-C8d#1: Use SAE AS 8016A instead of AS 8016
ETSO-C9c#1: Use SAE AS-402B instead of AS-402A
ETSO-C10b#1: Use SAE AS 8009A instead of AS 392C
ETSO-C43c#1: Use SAE AS 8005A instead of AS 8005
ETSO-C44b#1: Use SAE AS 407C instead of AS 407B
ETSO-C45a#1: Use SAE AS 8042 instead of AS 411
ETSO-C47#1: Use SAE AS 408C instead of AS 408A
ETSO-C49b#1: Use SAE AS 404C instead of AS 404B
ETSO-C55#1: Use SAE AS 405C instead of AS 405B
ETSO-C118#1: Use RTCA DO-197A instead of DO-197
ETSO-C146#1: Use RTCA DO-229C instead of DO-229B

Industry Position: ELOS (Equivalent Level of Safety) is provided by use of later
revision of the requirement document.

EASA: Often there is an update to a standard available but the reference in the ETSO
has not been changed. Especially many SAE documents have been reaffirmed and
been reissued without technical modification. In other cases the updated documents
provide more precise information to avoid misinterpretation. It is planed to update the
ETSOs in the frame of the long term rulemaking program to the most accurate
version.

Annex 2 Use of environmental standard

ETSO-C4c#2, ETSO-C9Oc#4, ETSO-C10b#4, ETSO- C44b#2, ETSO-C45a#2, ETSO-
C47#3, ETSO-C49b#4, ETSO-C55#4,

Industry: ELOS is provided by use of later revision requirement document. RTCA
DO-160D is the successor document for RTCA DO-138.

EASA: For the environmental standard in general CS-ETSO request the use of
EUROCAE ED-14D / RTCA DO-160D change 3. For some ETSOs specific
environmental requirements apply especially to reflect specifics of the sensor. In this
case only the display and the associated computer are affected and consequently one
common set of requirements should be used reflecting the assumed installation
environment in the cockpit. There is no need having specific requirements for the
displaying of one instrument.

Annex 3 Use of LCD Technology
3.1 Viewing Angle

ETSO-C2d#3, ETSO-C3d#1, ETSO-C6d#2, ETSO-C8d#2, ETSO-C10b#2, ETSO-
C44b#3, ETSO-C4b5a#4, ETSO-C47#2, ETSO-C49b#2, ETSO-C55#2, ETSO-
Cl46#2
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The viewing angle definition is not unique in the several applicable ETSOs but all
instruments are displayed on one screen.

Industry: ELOS is provided by defining the viewing envelope (in accordance with
ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal
directions, 45 degrees in the up vertical direction, and 10 degrees in the down vertical
direction. The 45 degree down vertical viewing requirement is not practical or needed
for panel mount displays. This requested envelope is consistent with TFT LCD
display technology.

EASA: The viewing angle for the LCD display should be defined by ETSO-C113. It
IS not required to provide a circular view as a 45 degree vertical down view is not
needed for the typical installation place in front of the pilot. The limitations are
provided to the installer and consequently could be taken into consideration during
installation. One consistent requirement shall apply for the unit.

3.2 Pixel Graphic

ETSO-C2d#2, ETSO-C10b#3, ETSO-2C35d#1, ETSO-C44b#4, ETSO-C45a#3,
ETSO-C49b#3, ETSO-C55#3

Industry: The system, as do many other Electronic Flight Instrumentation Systems
(EFIS), presents a scrolling altitude tape with digital readout in a standardized format
and location that does not need the specific label of ALTITUDE or ALT. The altitude
tape is presented directly to the right of the attitude indication on the primary flight
display.

The display will indicate Airspeed or TAS but the face of the instrument will not be
marked.

The Marker signal shall flash at fixed rates but not synchronized with the keying of
the transmitter. For the pilot it is important that the transmitter is received but the
synchronisation of the flashing does not provide further information.

Instead of using a rotating pointer with a fixed dial or counter type indication the
gauge can be defined as a horizontal or vertical bar with graduations with a pointer
motion to the up or right indicating an increase of the value.

To avoid overloading of the display short abbreviations associated with the presented
value shall be used.

EASA: Using a pixel oriented graphic provides more freedom to display values by
combining trend indicators with numbers. Further the need to use common
abbreviations is necessary. EASA agrees to those deviations allowing introducing a
modern instrument presentation already established in many EFIS applications. Due
to the unique presentation of e.g. Altitude bar, the need to label the instrument
representation is no longer applicable.

It is important that the kind of information displayed can be identified without any
doubt. Using display technology it is not necessary to mark the equipment itself as the
relationship between marking and the display contend would not be obvious.
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It is important that the marker signal can be identified by flashing. It is not necessary
to be synchronized with the keying but flashing at a fixed rate to indicate the received
signal.

The pixel or vector graphic allows generating instrument styles different from a circle.
Those kinds of instruments can be seen as meeting the intend of the original
requirement.

The introduction of short abbreviations is acceptable.
Annex 4 Automatic pilots

4.1 Limitations

ETSO-C9c#2, ETSO-C52b#1

Industry: Deviate from AS-402B paragraph 4.4.1 to limit autopilot engagement to
attitudes considered safe for the certified aircraft. Use Autopilot limitations that limit
pitch and roll engagement to more conservative limits.

EASA: EASA considers that an autopilot pitch and roll engagement limitation which
is more conservative than the attitudes considered safe for the certified aircraft meets
the intend of the requirement to limit the autopilot engagement to attitudes considered
safe for the certified aircraft. It can be debated if a deviation is needed at all but we
accept the deviation as it provides more clarification.

4.2 Servo Effort Indication
ETSO-C9c#3

Industry: Deviate from AS402B paragraph 4.3.2 to not provide servo effort
indications when the automatic pilot is not engaged. ELOS is provided by design
which does not allow servo effort when the autopilot is not engaged and, therefore,
this indication is unnecessary.

EASA accepts not presenting signals representative for the servo signals in case the
autopilot is not engaged. In case the autopilot is not engaged this kind of signal is of
limited use as it does not reflect the aircraft status but could only be used by pilots to
receive help for the magnitude of their interaction to be able to act as if being the
actuator.

Annex 5 GPS navigation

ETSO-C129a#1

Deviate from ETSO-C129a (ED-72A 3.2.2.1f(3) and 3.2.2.4j(4)) to eliminate the
annunciation for pending CDI scale change 3.0 NM from the FAF.

Industry: This is provides a reduction in pilot workload during critical phases of
flight.
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EASA agrees that the CDI scale change is done automatically while approaching the
final approach fix (FAF). This reduces work load and suits the need of higher position
accuracy during approach.

ETSO-C129a#2: Deviate from ETSO-C129a (ED-72A 3.2.2..1f(4), 3.2.2.3e(4), and
3.2.2.4j(2)) to eliminate the requirement to “alert the pilot of the need to manually
insert the barometric pressure.

Industry: ELOS is provided by the unit calibrating pressure altitude whenever RAIM
is available en route.

EASA: With the high number of available satellites the RAIM function is available
during most times. Consequently the GPS height may be used to calibrate the pressure
altitude instead of entering the calibration parameter manually. Following this
principle barometric altitude can be used to determine sudden GPS inconsistencies
without manual intervention.

ETSO-C129a#3: Deviate from ETSO-C129a (ED-72A 3.2.2.4j(8)) to modify the
requirement to allow the approach mode to be deselected by performing a direct-to
action on the unit.

Industry: ELOS is provided by a two step operation that is consistent with the
operational philosophies applied to the box in other areas. Consistent operation
throughout the operation minimizes pilot error.

EASA accepts to have a two step operation to enter a Direct To command. To abort
the Approach mode on an exceptional basis to allow applying a consistent user
interface.

ETSO-C129a#4 Deviate from ETSO-C129a (ED-72A 3.2.2.3d(2)) to eliminate the
requirement to provide a “means to manually identify a satellite that is expected to be
unavailable at the destination” for the RAIM prediction process.

Industry: ELOS is provided by eliminating pilot input error, low probability of
satellite unavailability and the full satellite constellation with spares. Regardless of the
destination RAIM prediction, RAIM availability status is correctly provided to the
pilot upon arrival.

EASA: Having a high number of satellites available the manual deselecting of
satellites for the RAIM process is of limited use. In case that RAIM fails it can be
assumed that the airport could be approached using a different procedure not related
to GPS.

ETSO-C129a#5: Deviate from ETSO-C129a to change the requirement in ED-72A
paragraph 4.16.2 to match the WAAS TSO-C145a and DO-229 requirements for
Power input testing.

Industry: The GPS WAAS ETSO C145 and DO-229a allows a system reset followed
by satellite acquisition time of 5 minutes for abnormal operating conditions power
input tests.
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EASA: It is accepted that the recovery time from a full system reset after abnormal
power operating conditions is greater than 10 seconds and are harmonized with
ETSO-C146 to five minutes.

Annex 6 GPS augmented by WAAS

ETSO-C146#3: Deviate from ETSO-C146 to modify the requirement 2.2.1.4.9.c in
RTCA/DO-229C which states, "BRG to or from a VOR: The bearing is based on the
true-to-magnetic conversion at the waypoint location, using the same magnetic
conversion as used to define the path”.

Industry: This conversion is based upon the present aircraft location instead, which is
how other waypoint’s magnetic variation is computed.

EASA agrees that it is important to handle True respective Magnetic Heading in a
consistent manner in one system.

ETSO-C146#4: Deviate from ETSO-C146 to eliminate the requirement 2.2.4.2.3 in
RTCA/DO-229C which states, "If the aircraft is past the FPAP - (length offset), and
the pilot has not already activated the missed approach, the receiver shall
automatically transition to missed approach guidance.”

Industry: This requirement is not implemented since it is being eliminated in DO-
229D.

EASA agrees that automatic leg sequencing to the missed approach leg is not
required. The additional pilot work load may be compensated by the fact that a clear
action increases the awareness for the specific situation.

ETSO-C146#5: Deviate from ETSO-C146 to modify the requirements 2.2.4.6.4 and
2.2.5.6.4 in RTCA/DO-229C, pertaining to the low altitude alerting function.

Industry: The TERRAIN or TAWS capabilities of the aircraft shall be used to avoid
CFIT when TERRAIN or TAWS are enabled and not in one of the following states:
FAIL, N/A, TEST, or INHIBIT. The low altitude alert described in DO-229C
2.2.4.6.4 and 2.2.5.6.4 shall be used when neither TERRAIN nor TAWS is enabled,
or when one is enabled but the current state is FAIL, N/A, TEST, or INHIBIT.

EASA agrees to harmonise the low altitude alert function with the TAWS function to
have a clear indication of the alarm source.

ETSO-C146#6: Deviate from ETSO-C146 to modify the requirement 2.2.1.1.6 in
RTCA/DO-229C states: "If a function is implemented as a discrete action, the
equipment shall use the labels or messages in the Table". The table (TABLE 2-5
LABELS AND MESSAGES), states that the function “Indication that there is a
message” shall be labeled as “MSG” or “M”.

Industry: The terms “ADVISORY” and “ALERTS” in addition to “MSG” may be
used depending upon the installation. The system provides full aircraft alerting in its
installations. Per OEM request, some installations use the nomenclature
“ADVISORY” and “ALERTS” to encompass message advisories.
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EASA agrees to use the naming convention of the airframe manufacturer for message
classifications.
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EASA CS-ETSO Deviation Consultation ETSO.DevP.03
COMMENT RESPONSE DOCUMENT
Deviations Requests for an ETSO Approval for CS-ETSO. Applicable to Audio Systems
[consultation period closed 02/04/2007]

AUTHOR OF
DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
General The deviations are technically acceptable but again this deviation CAA UK 23.03.2007 Noted

request highlights the fact that CS-ETSO needs a thorough review. This
is yet again another example of where ETSOs lag behind FAA-TSOs. In
addition the later standard of RTCA DO-214 superseding DO-170 is not
reflected in the equivalent standards of EUROCAE. ED-18 still appears
to be the current document for aircraft microphones, headsets etc
(technically equivalent to DO-170). There appears to be no document
superseding ED-18 like there is on the US RTCA side.

EASA is not responsible for the

work performed by EROCAE as
EUROCAE is a standardisation

body and dependent on industry
initiative and participation.

We hand in the comment to our

Rulemaking Directorate for further

consideration.

ETSO.CRD.DevP02 to ETSO.DevP02 04.04.2007
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Deviations requests for an ETSO approval for CS-ETSO
Applicable to Audio Systems
Consultation Paper

Introductory note

The hereby presented Deviations requests shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks, except
if they have been previously agreed and published in the Official Publication of the
Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Sennheiser and Northern Airborne Technology submits to EASA several deviation
requests against CS-ETSO for their audio equiment. The applicant has received or is
seeking for the related FAA TSO approval including the acceptance of the following
deviations. The FAA has recently published TSO-C139 superseding the previous
TSO-C50c, -C57a, C58a in one TSO already requesting RTCA DO-214 and DO-
160E.

As all deviations are related to the same technical standard mentioned in different
ETSO they have been combined in one deviation publication.

ETSO-C50c is addressing audio systems like amplifiers or selection panels

ETSO-C57a addresses headsets and speakers while ETSO-C58a defines the
requirements for microphones.

Deviations requests

1) Deviation ETSO-C50c#1, - Audio Selector Panels and Amplifiers
Deviation ETSO-C57a#1 - Headsets and Speakers
Deviation ETSO-C58a#1 - Aircraft Microphones (Except Carbon)

Deviate from § 3.1.1 to use RTCA DO-214 instead of EUROCAE ED-18/RTCA

DO-170 as the Minimum Performance Standard.
See Annex 1.

(2 Deviation ETSO-C50c#2, - Audio Selector Panels and Amplifiers
Deviation ETSO-C57a#2 - Headsets and Speakers
Deviation ETSO-C58a#2 - Aircraft Microphones (Except Carbon)

Deviate from § 3.1.2 to use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/
DO160D change 3 as environmental test standard.
See Annex 1.

1 Cf. EASA Web: hitp://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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3) Deviation ETSO-C57a#3 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.8.4 and apply the Cord Connector Flexibility test
only for the connector to the aircraft.

Industry:

For easier inter changeability an additional connector has been introduced between
cable and the headset itself or on a kind of box introduced somewhere in the cable e.g.
to adjust the volume. Other than on the connector fixed in the panel only tensile force
is applied. The connector fixed in the panel has to take bending force as well. As there
is no bending force at all this specific test is not applicable.

EASA:

We accept the position of the applicant and will take this point on board to clarify the
requirement in future revisions of the standard to be only applicable to cases when the
connector counterpart is mounted in a fixed way.

4 Deviation ETSO-C50c#3 — Audio Selector Panels and Amplifiers
Deviate from DO-214 2.8.2.7 Crosstalk

In sub-paragraph 2.8.7.2.1 Input-to-Output Crosstalk and Bleed-Through Levels: Vref
will be defined as the rated output level of the monitored output in lieu of the rated
input.

In sub-paragraph 2.8.2.7.2 Input-to-Input Crosstalk: Vref will be defined as the rated
input level of the monitored input.

Industry:

RTCA DO-214 Section 2.8.2.7 Crosstalk:

“In subparagraphs 2.8.2.7.1, 2.8.2.7.2 and 2.8.2.7.3 the leakage or crosstalk is
expressed in decibels as dB = 20 log (Vcrosstalk/Vref). In subparagraphs 2.8.2.7.1
and 2.8.2.7.3, Vref is defined as the rated input.”

The use of rated input as the reference results in inconsistency in the permitted levels
of crosstalk on different outputs. The following examples illustrate this:

Q) When a signal is applied to a microphone input with a rated input of 250
mVrms the absolute voltage level of crosstalk permitted at an output per
DO-214 section 2.4.7.1 is 55 dB below 250 mVrms, or 440 pVrms (for
Class 1a or 1b equipment). On a typical headphones output (maximum
rated output 6.0 Vrms) a signal level of 440 uVrms, when expressed in
decibels, would be:

20 log (440 pV/ 6 V) =-82.6 dB
For a properly designed audio system a signal 80 dB below rated output
level would not be audible, particularly in a noisy environment such as the
cockpit of an aircraft in flight.

(i) Conversely for a high level radio input with a rated input of 7.75 Vrms the
absolute voltage level of crosstalk permitted at an output per DO-214
section 2.4.7.1 is 55 dB below 7.75 Vrms or 14 mVrms. On a typical
interphone tieline output (maximum rated output 0.5 VVrms) a signal level
of 14 mVrms, when expressed in decibels, would be
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20log (14 mV/0.5V)=-31.2dB
For a properly designed audio system a signal 30 dB below rated will be
audible during normal usage and would be unacceptable for most
applications.

(iii)  Now consider the same interphone tieline output in example (ii) above, but
instead of a high level radio input use the microphone input of example (i).
The absolute voltage level of crosstalk permitted at an output is 55 dB
below 250 mVrms, or 440 p\Vrms. On the interphone tieline output this
equates to:

20 log (440 uv/ 0.5V)=-73.2dB
Since it is the operator who is listening to the output of the equipment, if
the rated input level is used to derive Vref as is currently required by DO-
214, then the operator hears an inconsistent level of crosstalk isolation for
different input channels (e.g. in examples (ii) and (iii), 31.2 dB for one
channel, 73.2 dB for another channel).

To solve this problem, a means of assuring consistent crosstalk isolation is to use the
rated output level to derive Vref.

To summarize, for subparagraph 2.8.2.7.1 Input to Output Crosstalk, Vref should be
defined as the rated output level of the output being monitored. In all of the above
examples, if Vref was defined as the rated output, the maximum acceptable crosstalk
would be 55 dB below the rated output, which would not interfere with the
intelligibility of audio on the system, and it is likely that it would not be audible to the
user. More importantly, the crosstalk requirement will not vary depending on which
input is used and a consistent level of safety will be assured.

For subparagraph 2.8.2.7.2 Input to Input Crosstalk, Vref is not defined by DO-214. If
the examples presented above are applied to two inputs of differing rated levels, a
similar inconsistency occurs with Vref defined as the rated input of the input where
the signal is applied. Therefore, the most suitable definition of Vref is the rated input
level of the input being monitored for the crosstalk measurement.

For example, if a receiver input having a 7.75 VVrms rated input level is supplied with
an input signal, and a mic input having a 0.25 Vrms rated input level is measured,
then the rated input level for the mic input should be used to derive Vref. This assures
that the level of crosstalk onto the more sensitive mic input is low enough to prevent
receiver audio from leaking excessively onto the mic circuit thereby assuring a greater
level of safety.

EASA agrees to the proposal and suggest updating the specification for general
clarification.
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Annex 1 Use of updated standards
ETSO-C50c#1, ETSO-C57a#1, ETSO-C58a#1
Use RTCA DO-214 instead of EUROCAE ED-18/RTCA DO-170.

ETSO-C50c#21, ETSO-C57a#2, ETSO-C58a#2
Use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/ DO-160D change 3.

Industry Position: ELOS (Equivalent Level of Safety) is provided by use of later
revision of the requirement document.

EASA: Often there is an update to a standard available but the reference in the ETSO
has not been changed The updated documents provide more precise information to
avoid misinterpretation. It is planed to update the ETSOs in the frame of the long term
rulemaking program to the most accurate version.
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EASA CS-ETSO Deviation Consultation ETSO.DevP05
COMMENT RESPONSE DOCUMENT ETSO.CRD.DevP05 to ETSO.DevP05 dated 08.05.2007
consultation period closed 30.5.2007

thought to be connected with MAP display functionality. This may be
acceptable on a dedicated mechanical instrument. MaP may be a better
alternative.

The alternative term MAN PRESS could be confused with Manual
Pressurisation.

May be acceptable on an unpressurised aircraft as there will be no
conflict however.

Justification: Proposed alternatives to ETSO may cause potential
confusion particularly on an electronic display that has many functions
(eg IAS, Attitude, Modes, Map displays etc)

AUTHOR OF
DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
ETSO-C45a#3a The proposed term MAP on an electronic display could be confused or CAA UK 29.5.2007 We agree to the concern but an

assessment on the specific case showed
that no misinterpretation may occur within
the display itself. The abbreviation is used
within the block of engine instruments. The
specific PFD has no map capability and is
intended to be used mainly on
unpressurised aircraft. We grant the
deviation on the equipment level as a
sufficient number of installations may be
done without any problem. We can not
exclude, that the installation certification in
specific cases may find unacceptable
cockpit philosophy mismatches which than
need correction.

ETSO.CRD.DevP05 to ETSO.DevP 21.9.2007
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EASA CS-ETSO Deviation Consultation ETSO.DevP.06

COMMENT RESPONSE DOCUMENT

Deviations Requests for an ETSO Approval for CS-ETSO. Applicable to Cargo Container

[consultation period closed 08/06/2007]

AUTHOR OF
DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
General The UK CAA would like to confirm that we agree with the proposals CAA UK 08.06.2007 Noted.
contained in the above consultation document, the placards are
acceptable and the CG chosen for load test is as the NAS3610
specification.
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ETSO C-135

Deviation Request for CS-ETSO ETSO-C135 applicable
to Transport Aeroplane Wheels and Brake Assemblies

dated 24/10/2003
EASA

Commenter: UK CAA
Paragraph: General
Comment: | The rationale for the justification of the consequences of this

deviation being no worse than major is understood. However, it is
considered that the justification presents mitigating factors that the
minimal impact on safety is acceptable, rather than justifying an
‘equivalent level of safety’. It is suggested that this issue has arisen
because the loading cases defined by the tyre ETSO and the wheel
ETSO are different and the tyre ETSO includes the combined radial
and side load test from the wheel ETSO.

It is recommended that the two ETSOs should be harmonised so that
the loading cases are the same, and, in particular, that a combined
radial and side load test be included In the ETSO for the tyre.

Justification:

Proposed Text:
(if applicable)

Author’s
Response:

The commenter is correct in their assessment of the justification for
this deviation. The minimal impact on safety is acceptable, rather
than being an equivalent level of safety.

It is also accepted that one or both of the ETSOs (for wheels and
brakes and for tyres) will need to be revised, but this is the work of
future rulemaking, and in the meantime, the deviation will be
accepted as explained in the EASA Paosition.








Request for deviation from applicable airworthiness code
Consultation Paper

Equipment model: Main wheel for Large Transport aircraft

Airworthiness code involved: European Technical Standard Order ETSO-C135
Transport aeroplane wheels and wheels and brake
assemblies.

Date: 20.04.2007

1. Introductory note

The hereby presented Deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks,
except if they have been previously agreed and published in the Official Publication
of the Agency. The final decision shall be published in the Official Publication of the
Agency.”

2. Background

2.1 Identification of issue

The main wheel for a large transport aircraft meets the minimum performance
standard prescribed by ETSO-C135 except for the requirement hereunder.

ETSO-C135 § 3.2.2.2 Combined Yield Load (wheels tests) requires: "There must be
no interference in any critical areas between the wheel and brake assembly, or
between the most critical deflected tyre and brake (with fittings) up to limit load
conditions..."

During ETSO-C135 qualification testing, interference occurred between brake and
tyre before the combined limit loads were reached. Indeed the tyre selected by the
aircraft manufacturer came in contact with the brake structure (Brake Actuator carrier
torque take-out) at a combined load value of 72% of limit radial load and 90% of limit
side load.

The wheel manufacturer is submitting to EASA this deviation request against ETSO-
C135 for the main wheel for this aircraft type.

1 cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag Board/2004/mb_decision 0704.pdf








2.2 Arguments supporting the deviation request

The wheel manufacturer claims that deviations concerning similar cases has been
substantiated and approved previously and proposes EASA accept the relevant
deviation as is, according to the following arguments.

Tests results have been submitted by the wheel manufacturer to the aircraft
manufacturer. According to the aircraft manufacturer a side load is not predicted to
exceed 90% of limit load for this condition more often than once in 10,000 flights.

The aircraft manufacturer stated that in case of interference only 2 positions (8
wheels per aircraft) would be affected, and that in case of a 2 tyres failure, this failure
would be considered as minor, for airplane safety.

Moreover, when conditions for this aircraft are compared with a similar aircraft model
from the same manufacturer (same wheel rim diameter), similar combined load
vectors and lateral tyre stiffness are found.

Also, the lateral distance (clearance) between tyre and brake are similar for this
aircraft and a similar model from the same manufacturer. With the fleet of this similar
model accumulating more than 38,000 landings to date, no such interference has
been identified.

Annex 1 includes a 7-page document issued by the aircraft manufacturer to
substantiate more precisely those statements.

The wheel manufacturer recalls that a similar request for deviation has already been
granted by a subcontracted National Aviation Authority on behalf of EASA for another
of its main wheels.

Taking into account the facts presented above, the wheel manufacturer considers
that this main wheel complies with the ETSO-C135 requirements, providing an
equivalent level of safety.

The wheel manufacturer agrees that the information contained in this document is not

proprietary.

ANNEX 1 (7 pages): Aircraft manufacturer analysis on Brake tire interference at limit
side load (ETSO / TSO-C135 compliance)







2.3 EASA Position

EASA agrees that all aspects of the ETSO minimum performance standard have been met by
this wheel, with the exception of paragraph 3.2.2.2, which requires that there shall be no
interference between wheel brake and tyre at combined limit radial and side load conditions.

The wheel manufacturer requests a deviation to ETSO-C135 for paragraph 3.2.2.2, which
states,
“There must be no interference in any critical areas between the wheel and brake
assembly, or between the most critical deflected tyre and brake (with fittings) up to
limit load conditions, taking into account the axle flexibility. Lack of interference can
be established by analyses and/or tests.”

The justification of this deviation request is made with the following arguments,
a) Acceptable aircraft level risk

The aircraft manufacturer has analysed the aircraft level hazards associated with the potential
tyre failure which could be caused by this interference. It has been determined that the likely
failure mode, the loss of up to two tyres on a single gear, has consequences no worse than
major for the aircraft. This classification has been accepted by the aircraft certifying
authority.

b) Unlikely to reach this loading condition in service

The aircraft manufacturer quotes a statistical examination of side load factors collected from
large transport aircraft in service. This shows that the case giving rise to this loading
condition is conservative for commercial airliners and becomes more conservative with
increasing aircraft size.

EASA only partially accept this report in support of this deviation, since it is understood that
the data in the report quoted is "clipped" data - i.e. the data was edited at source before use by
the authors of the report. The report is useful, however, for showing typical, rather than
extreme, operational loads and for the showing of trends. The report does show, however,
that larger aircraft tend to experience lower lateral loads than smaller aircraft. The report also
shows that high lateral loads are not typical of service experience which does contribute to
this particular case.

C) Comparison to existing approved design in service

The aircraft manufacturer compares the tyre clearances for the subject wheel and brake
assembly with those of a similar large transport aircraft already in service. They claim that
the dimensions are similar as are the loads and the tyre stiffnesses, and so the service record
(of no identified interferences) for the comparison aircraft can be used as supporting evidence
that tyre/brake interferences are not likely.

EASA consider this comparison valid, but it is made against a single type with some, but not
extensive, service history and also having a different configuration of landing gear.







EASA has reviewed this requested deviation and agrees that the above arguments are
acceptable compensating factors providing an equivalent level of safety for the intent of
ETSO C135 requirements. Therefore, EASA envisages granting the requested deviation to
ETSO with limitations stated on the ETSO Authorisation.

Note: If this deviation is accepted, it would than be published in the Official Publication of
the Agency. It would then be usable by other applicants, if they could substantiate their
specific case with relevant data and when supported by the applicable aircraft manufacturer.
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From: Engineer for Wheels/Tires/Brakes)
' Engineer for JRjTanding Gear Structures)
Subject: Bl Brake Tire Interference at Limit Side Load (TSO-C{35 Compliance)

Pae: Janunary 8, 2007

Reference: FAA TS0-C133, Transport Alrplane Wheels and Wheel and Brake Assemblies, dated
May 2, 2002

F has informed [N that the [ main tire touches the NI brake actuator

ousing at a combined load condition of 72% of limit radial load and 90% of limit side load during TSO-
C135 testing. A side load is not predicted to exceed 90% of limit Joad for this condition more often than
once in 10,000 fights. This letter is to inform [N 12t this condition is acceptable.

The applicable Federal Aviation Regulation which penerates this load condition is §25.495, see
altachments 1 and 2. Assuming tires | and 2 on the L/H Gear have brakeftive interference, the next
highest side load would be tires 1 and 2 on the R/H Gear. These tires have loads that are approximately
33% of the maximum limit loads. Since brake/tire iaterference occurs at 7236 of limit radial load and
90% of limit side load, we ¢an conclude that only twe of the eight MLG fires on the [ would have
brakehire interference under limit load conditions. Further, even if two tires were to fail as a result of
contact, the - brake system functional hazard assessment does not classify faiture of two tires as a
major hazasd effect on the airplane (loss of more than 50% of tires on a single gear is defined as 2 major
hazard effect on the airplane). Thas, failure of two tires is considered minor in its effect on airplane
safety. {Seeattachment 3}

DOT/FAAIAR-02/129, “Side Load Factor Swatistics from Commergizl Aireraft Ground Operations,
Yanwary 2003, presents snalyses and statistical summaries of landing and ground operations data
gathered 1o provide the FAA with a technical basis for assessing the suitability of the ¢.5-g lateral
acceleration oriteria for turing, As notad in the repost, for ground turning operations measured, lateral
ioad factors are decidedly a function of airplane size. Itis also recognized that the §.5g lateral load facror
is an arbitrary value specified for the maximum required ground turning toad condition and that for
larger/heavier wansport jets such as the -%he lateral loads euperienced during ground turns are
substantially less.

As further discussion of the likelihood of actual contact between the tire and brake actuator housing,
service data has been analyzed in conjunction with quatification data. A similar wheel rim size is used on

the MLG (52x21,0R22) and the [ MLG (50x20.0R22). The combined load vectors are
simitlar for the and - The iaterai tire stiffness values are similar for the and
The lateral distance from the tire to the brake is similar for the qam‘[ the No
{estimated at 38,296 landings).

such interference has been identified in the life of the | SRR flect
(See attachments 4 and 5.)

Landing Gear Sfructures Engineering

Wheels/Tires/Brakes Engineering

Attachmens 1 - 6

Rk








Attachment 1
B Main Wheel Limit Loads

The critical wheel reactions for the JEBB main landing gear are caleulated to the requirements of
HACFR 25495, which states:

In the static position, the airplane is assumed to execute a steady turn by nose gear
steering, or by application of sufficient differential power, so that the Hmit load factors
applied at the center of gravity are 1.0 vertically and 0.5 lateraily. The side ground
reaction of each wheel must be (.5 of the vertical reaction.

The reactions are calculated assuming the airplane is at its maximum taxi weight and oritical
center of gravity.








Attachment 2

B 1v2in Wheel Loods (§25.495)
Ground Turn Right, 50/50 Tire

Distribution (Limit)
[ FWD ™ FwD
308 8308 27,88 27.88
kips Up Kips o Kips Up kips Up
2WA /)
#1.53 Kips J 4153 kips | 13.89 kip, 1388 kins
N NS
i'B : OB
NN
_é'LSS Kps | 2 4 #1583 klps } 432.48¢ kigs 2 4 13.5% kfpi
S \_/
8306 8308 27.88 27.88
Kires Up +Up kips Up kipsUp {Up Kpslp
v
+§iB +OR
s
D
+ +Af:

I/H Gear ' R/ Gear








Data Supporting “Equivalent Level of Safety™

" Attachment 3

The following tabie is from the I brake system functional hazard assessment.

Functional Harard Assessment

n Function Huzard Description | Phase | Hazard Effect | Remarks
Classification
MSB70 | Wheels/ Tires | Loss of morethan | Li, Maior Loss of more than
{ Brakes 50% of tires (failed | L2, T} 50% of tires on one
or deflated) ona gear can overload
single gear fail to remaining tires and
provide adequate cause loss of all tires

braking force when
needed,

on a gear resulting n
fonger stopping
distances.

L1 - Landing 60 knots and below (Low speed).
1.2 ~ Landing 60 knots and ahove (High speed).
Tt ~ Takeoff Roll Priorto V1,








Attachment 4

Tire / Brake Interference Comparison: IRl vs. EEE

T e o )
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Attachment 5

Data Supporting Rationale to Establish BB Suceessful Service Experience as Validating
Successiud Service Experience

Background :
Backeround: RN (52x21.0R22) has similar MLG wheel rim size as I (50x20.0R22).

Maximum Limit Side Load Condition: 83,060 ib (radial}, 41,330 b {side) - combined lpad
vector = 92,864 1h.

BB 1:ximum Liniic Side Load Condition: 110,000 1b (radial), 82,000 Ib (side) ~
combined load vector = 137,200 Ib.

Comparable Tire Side Stiffhess
Tire Side Stiffness Factor:
B Mi2in Landing Gear tire is size 50x20.0R22 34PR 235 mph (tested tire size during TSO
qualification), :

Main Landing Gear tire is minimum size 52x21 0R22 36FR 235 mph (tested tive size
during TSO gualification).
The tire has similar lateral stiffness to the [ tire (see attachment & tire
qualification chart - Static Lateral Deflection Test).

Tire to Brake [ ateral Distance
The lateral distance from the tire to the brake is shown in attachment 4. The - lateral
distance (4.92 inches) is similar to the [[ERERINER iateral distance (4.04 inches),

Comparison with B i sorvice History

Based on the lower combined loads of the [JjJJBand the similarity shown above with tire laterat
stiffness and tire to brake lateral distance, the [l brake/tire can use the service experience of

the |EEEREN. There have been 38,296 landings fow fleet as of November 30,
2006, There have been no recorded instances of the B tires touching the brake in [
B ficct history.








Laterat Force b}

45,000 -

Attachment 6

50x20.0R22 34PR & 52x21.0R22 36PR Lateral Stiffness Comparison

40,560

35000

e ] 50" 142201

i 515 80 APROTE3Z

e B 507 APROTEAZ RRR

=K 28 52" APRUTTOC

30.500 ¢

25006

:

15,008 -

WLL0

Al Ruded Load
and Rated Pressure

1 2 3 4 5 B 7 8 ]
Lateral Displacemont {in}















EASA CS-ETSO Deviation Consultation ETSO.DevP.08
COMMENT RESPONSE DOCUMENT ETSO.CRD.DevP08to ETSO.DevP08 published 29.05.2007
initial consultation period closed 19.06.2007

DEVIATION AUTHOR OF THE
COMMENTED COMMENT / PROPOSAL COMMENT DATE OF COMMENT || PCM RESPONSE
General Overall the deviation requests seem reasonable || CAA UK 14.06.2007 Noted
although all of the requests incorporate higher If updating EUROCAE ED-72A it is proposed to
standards. harmonize some areas with RTCA DO-229D.
Will this have any bearing on future development of Both standards addressing different types of
ETSO C129a (is this deviation request the new GNSS receivers but should have similar
standard)? requirements for similar functions. This deviation
will not force to use the newer standard as it is the
nature of deviations to be requested from
applicants.
ETSO-C129a#6 It is not clear how this constitutes a deviation from || CAA UK 14.06.2007 Partly accepted
the ETSO The requirement asks for a dedicated full scale
Section 3.2.2.4 j(5) requires a smooth transition from cross track deviation and a transition between the
1Nm to 0.3Nm at the FAF, not a step change. two given values while the deviation uses a ILS
look alike full scale value constantly varying with
the distance to the threshold and going below the
0.3 NM value specified in the requirement as well.
The wording in the short description will be
changed to better describe the issue. The new
description reads: Deviate from EUROCAE
ED-72A Section 3.2.2.4.j.(4), -(5) and provide
a smooth ILS look alike cross track deviation
instead the requested transition to 0.3 NM full
scale deviation.
ETSO-C129a#7 Seems to be some confusion with Para 3b), || CAA UK 14.6.2007 Rejected
requesting a 15 second alert in lieu of a The main purpose of the scale change alert is to
3 nautical Mile alert for the scaling change: if the 15 make the pilot aware that there is an upcoming
second rule is applied ahead of the FAF (where automatic change of the display behaviour. There
there is no FACF), then 15 seconds is a lot less is no direct action required by this information. As
warning than 3M (where at 120knots it would take 90 the system changes its functioning it is better to
seconds to travel 3NM). have this kind of information shortly before it
ETSO.CRD.DevP08to ETSO.DevP08 22.6.2007 1/2






EASA CS-ETSO Deviation Consultation ETSO.DevP.08
COMMENT RESPONSE DOCUMENT ETSO.CRD.DevP08to ETSO.DevP08 published 29.05.2007
initial consultation period closed 19.06.2007

DEVIATION COMMENT / PROPOSAL AUTHOR OF THE

COMMENTED COMMENT DATE OF COMMENT || PCM RESPONSE

happens and with a constant delay time before
the action takes place instead of linking this
information to a distance with a speed dependent
delay until the reaction will be seen to happen.

ETSO.CRD.DevP08to ETSO.DevP08 22.6.2007 2/2






EASA CS-ETSO Deviation Consultation ETSO.DevP.10
COMMENT RESPONSE DOCUMENT ETSO.CRD.DevP.10 to ETSO.DevP10 dated 05/09/2007

AUTHOR OF
DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
ETSO-C145#1 Further to the consultation published on the EASA Web site, the UK || UK CAA 20.07.2007 The update of ETSO C145 has
CAA would like to ask if ETSO C145 will be updated (is this deviation already been published in NPA 14-
request the new standard)? 2005 (cf.

http://www.easa.europa.eu/doc/Rul
emaking/NPA/NPA 14 2005.pdf).
However, the CRD has not been
published. In the mean time, the
FAA had progressed with another
draft update. The current plan is
likely to involve a new republication
of a new NPA. Moreover, in the
short time, this deviation is
accepted in the frame of the ETSO
authorisation of the unit for which
the deviation has been requested.
All applicants will be entitled to use
this deviation.

ETSO.CRD.DevP.10 to ETSO.DevP 05/09/20 17
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EASA CS-ETSO Deviation Consultation ETSO.DevP.11
COMMENT RESPONSE DOCUMENT ETSO.CRD.DevP.11 to ETSO.DevP11 dated 29.6.2007

AUTHOR
DEVIATION DATE OF
COMMENT / PROPOSAL OF THE PCM RESPONSE
COMMENTED COMMENT COMMENT
ETSO-C6d#4 The requirement already allows the use of an F. Runge 2.8.2007 Accepted
SAE AS8013A 3.13 || automatic function to do the alignment. A remark will be added that no deviation is needed
Automatic heading || Consequently no deviation should be necessary to to use automatic alignment functions.
alignment use a mathematical process for the alignment in
combination with other sensor inputs.
ETSO-C10b#6 The reference provided for the specific operating F. Runge 2.8.2007 Accepted
Altitude range range marking is ETSO-C10b §4.1. Wording changed as proposed.
marking The FAA TSO reference should not be used to justify
the requirement, as that requirement is not
applicable in Europe.
ETSO-C151a#6 The applicant’s table shows that Mode 4B is not UK CAA 20.07.2007 Rejected.
DO-161A 2.1.4 applicable to fixed gear airplanes and rotorcraft
Mode 4 alerts (fixed or retractable). The reason for this is not Mode 4B is active during cruise and approach, with
understood. How is the lack of this mode justified? gear down and (where a landing flap is defined) flaps
not in landing configuration.
Mode 4B provides alerts for unsafe terrain closure in
approach configuration. At typical approach For aircraft with fixed gear and a defined landing
descent rates this unsafe condition may not be flap, a visual and aural caution is provided (Visual =
detected by other modes (e.g. 1 and 2) which are ‘TOO LOW’ and Aural = ‘Too Low Flaps’.
designed to provide alerts for excessive rate of
descent or closure rate. For aircraft with fixed gear and no defined landing
flap position there will be no Mode 4B caution or
warnings as the aircraft already has landing gear
down and could adequately land in any flap position.
This is usually the case for light general aviation
aircraft, where only one or two flap settings are
available and landing is possible in all flap
configurations, including flaps up.
EASA accept the operation of Mode 4B as described
in applicants Deviation Request.
ETSO.CRD.DevP.11 8.8.2007 1/1







EASA CS-ETSO Deviation Consultation ETSO.DevP.18
COMMENT RESPONSE DOCUMENT CRD_DevP18
Deviations Requests for an ETSO authorisation for ETSO-C146

AUTHOR  OF

EASA states “As P-RNAV does not require CA leg computation we
accept the presented arguments”. This comment is indeed correct, but
only if the operation or operations being considered are those of
P-RNAV. Paragraph 2.2.3 of DO-229C (and subsequent paragraphs in
this series) refer to “Class Gamma requirements for LNAV Approach
Operation” and not P-RNAYV operations which do not include approach.
Justification:

Confusion between GPS-WAAS Approach operations and P-RNAV
operations.

Proposed Text:

“EASA agrees to the deviation request for the reasons stated”.

DEVIATION DATE OF

COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
ETSOC146#15 Comment: CAA UK 23.11.2007 We agree to the proposed text.

ETSO CRD_DevP18 to ETSO.DevP.18 19.12.2007

1/1







EASA CS-ETSO Deviation Consultation ETSO.DevP.19

COMMENT RESPONSE DOCUMENT

Deviations Requests for an ETSO authorisation for CS-ETSO applicable to
GPS-WAAS Receiver (ETSO-C146), Fuel Flowmeters (ETSO-C44b), and Stall Warning Instruments (ETSO-C54)

initial consultation period closed 18.May 2008

DEVIATION AUTHOR OF THE || DATE OF
COMMENTED COMMENT / PROPOSAL COMMENT COMMENT PCM RESPONSE
An AFM limitation is not appropriate in an || CAA UK 15.5.2008 It is a correct understanding, that an ETSO approval is not
ETSO-C146#17 ETSO. an installation approval and consequently can not certify or
) endorse an AFM / AFM supplement.
Deviate from DO- || Thjs is an installation problem where installers Through the installation manual of the equipment the
229C  paragraphs || may well not be aware of the limitation. MMR manufacturer provides guidance and limitations to the
2.1.1.10, 2.1.1.7,|| ETSO have rejected AFM limitations in an AFM installer, who than compiles the AFM. Many installation
2.1.1.8.1, 2.1.1.8.2, || as not being in the scope of an ETSO approval. manuals contain proposals for the AFM. Consequently we
2.1.1.9, 2.1.2.1, see no reason not to provide the information to be taken
2.1.3.1, 2.1.4.1.4, into consideration for the installation design. A clear
21415 and description of the issue and how to deal with it is provided.
2151 in the form T_he issue can be d_escrlbed_ _mdependent from a specific
of an operational: a|rcr_aft mpdel and its specific performance but may be
T . configuration dependent. We thank for the comment as the
Ilmltatlo_n to achieve wording in the deviation request could be interpreted to be
an equivalent level already an AFM or AFM supplement.
of safety. The deviation short description is reworded to read:
Deviate from DO-229C paragraphs 2.1.1.10, 2.1.1.7,
2.1.1.8.1,2.1.1.8.2,2.1.1.9,2.1.2.1,2.1.3.1,2.1.4.1.4,
2.1.4.1.5and 2.1.5.1 to allow:

1. The ability to use antennas that may not meet the
minimum gain performance requirements of DO-
228.

2. The ability to mitigate the effects of the different
gain characteristics of those antennas by
increasing the effective mask angle through
operational limitations.

3. The ability to further increase the effective mask
angle, through operational limitations, to a level
commensurate with test conditions used in the

ETSO CRD DevP19 to ETSO.DevP.19 20.05.2008 1/2






EASA CS-ETSO Deviation Consultation ETSO.DevP.19
COMMENT RESPONSE DOCUMENT

initial consultation period closed 18.May 2008

Deviations Requests for an ETSO authorisation for CS-ETSO applicable to
GPS-WAAS Receiver (ETSO-C146), Fuel Flowmeters (ETSO-C44b), and Stall Warning Instruments (ETSO-C54)

DEVIATION

COMMENTED COMMENT / PROPOSAL

AUTHOR OF THE
COMMENT

DATE OF
COMMENT

PCM RESPONSE

original TSO qualification tests.

4. The ability to use -128 dBmic as the minimum GPS

satellite signal-in-space for the purpose of
assessing the operational limitation.

5. The ability to use -128 dBmic as the minimum
SBAS satellite signal-in-space for the purpose of
assessing the operational limitation.

Depending on the system configuration selected, an
operational limitation may be necessary to reach an
Equivalent Level of Safety during the installation.

ETSO CRD DevP19 to ETSO.DevP.19

20.05.2008

22







EASA CS-ETSO Deviation Consultation ETSO.DevP.35
COMMENT RESPONSE DOCUMENT ETSO.CRD.Dev.P35
Published 20.11.2009, Initial consultation period closed 11.12.2009

DEVIATION
COMMENTED

COMMENT / PROPOSAL

AUTHOR OF
THE
COMMENT

DATE OF
COMMEN
T

PCM RESPONSE

ETSO-C166a#1

We disagree with the decision not to mark the class of equipment
on the label. A person should be able to determine the
equipments capability by reading the label.

This deviation means the LRU and ultimately the aircraft will not
comply with CS xx.1301(a) (2). We would accept a statement on
the label that cross-references the manual.

Proposed Text: For Equipment class see Operating Manual ref
XYZ

CAA UK

8.12.2009

Not Accepted: The ETSO process is optional.
Consequently the aircraft may be approved
without having any ETSO approved equipment
installed and there is no requirement for class
marking on aircraft level.

Part 21 does not have any other requirement
than identifying the part. 21A.807 even allows
providing some information on the
airworthiness release certificate (Form 1).

CS XX.1301 (a)(2) reads: Be labelled as to its
identification, function, or operating limitations, or any
applicable combination of these factors. (See AMC
25.1301(a)(2).)

Identification is performed by part number and
function is identified by the model name.

It can not be expected that a label contains
sufficient information for an integrator. He has
to consult the Installation Manual and the DDP.
The AMC to CS 1301(a)(2) addresses
maintenance task. As no specific maintenance
handling is linked to the ADS-B class
definitions, we see no need to request such
marking to ease maintenance or equipment
handling.

Operational limitations have to be provided in
the AFM to the pilot. Current ADS-B
implementations do not, to our knowledge,
reference to any class requirements. The
reference in the operating manual was
introduced to ease potential ramp inspections
and to ease future ADS-B implementations.

ETSO.CRD.DevP35 to ETSO.DevP35

28.12.2009

1/1







EASA CS-ETSO Deviation Consultation ETSO.DevP.37
COMMENT RESPONSE DOCUMENT
Deviations Requests for an ETSO authorisation for CS-ETSO applicable to

Tyres (ETSO-C62d)

initial consultation period closed 03.July 2009

DEVIATION  COM-
MENTED

COMMENT / PROPOSAL

AUTHOR OF THE
COMMENT

DATE OF
COMMENT

PCM RESPONSE

ETSO-C62a#1

Deviate from Appen-
dix 1 84.3 (Over-
pressure testing)

Paragraph No: General

Comment: There appears to have been a
change over to the US spelling of Tyres from
the 2003 version of ETSO-C62d. Why the need
for change?

Tire: ‘to become or cause to become in need of
rest or sleep’.

Tyre: ‘a rubber covering typically inflated,
placed round a wheel to form a soft contact
with the road’.

Justification:
Europe.

Correct use of English in

Proposed Text (if applicable): Substitute the
US word Tire(s) for the correctly spelled word
Tyre(s).

CAA UK

02.07.2009

Partially accepted

As we quote an FAA AC, this text is not changed, but the

rest of the deviation publication.

ETSO-C62a#1

Deviate from Appen-
dix 1 84.3 (Over-
pressure testing)

Paragraph No: 2

Comment: The ETSO C62d does not make
any specific reference to, or definitively pre-
scribe requirements for, the qualification testing
of retreaded tyres. As an alternative reference,
FAA AC145-4 provides guidance for the devel-
opment, qualification and approval of the re-
tread process, including testing requirements

CAA UK

06.07.2009

Noted

ETSO CRD DevP37

07.07.2009

1/2






EASA CS-ETSO Deviation Consultation ETSO.DevP.37
COMMENT RESPONSE DOCUMENT
Deviations Requests for an ETSO authorisation for CS-ETSO applicable to

Tyres (ETSO-C62d)

initial consultation period closed 03.July 2009

DEVIATION
MENTED

COM-

COMMENT / PROPOSAL

AUTHOR OF THE
COMMENT

DATE OF
COMMENT

PCM RESPONSE

following such a process, and has for many
years been recognised as acceptable in meet-
ing the objective requirements that ensure the
integrity of a tyre after retread and it's contin-
ued airworthiness. The difference in the Over-
pressure requirement of AC145-4 (3 x rated
pressure) relative to the ETSO is in recognition
of the in-service usage. None-the-less there is
no evidence that the deviation has, as a con-
sequence, resulted in any reduction in airwor-
thiness with regard to tyre burst.

ETSO CRD DevP37

07.07.2009

2/2







EASA CS-ETSO Deviation Consultation ETSO.DevP.40

COMMENT RESPONSE DOCUMENT ETSO.CRD.Dev.P40 published 30.07.2009

Initial consultation period closed 21.08.2009

DEVIATION
COMMENTED

COMMENT / PROPOSAL

AUTHOR OF THE
COMMENT

DATE OF
COMMENT

PCM RESPONSE

ETSO-2C514#1
ETSO-2C514#2

No Comments

CAA UK

18.08.2009

Noted

ETSO-2C514#1

There is no specific concern with the use of DO-160D
instead of DO-160E, but the justification provided by
the industry is based only on the comparison between
both versions. If the differences are so small, why not
using DO-160E? If “in all cases there are possibilities
to select categories allowing to show compliance
without doing much retesting.”, there should be no
need for a deviation ...

EASA internal

05.08.2009

Partially Accepted.

Clarification is added to the EASA response that we
recommend using the newest version of the
environmental standard, which may be a ‘positive’
deviation to the requirement. On the other hand
industry may be in the situation that the hardware
has not been changed or only very little changes
have been implemented since the original design
which formally would need qualification retesting to
meet the newer requirements. For some sections
and categories a simple comparison between the
testing is possible but for other sections additional
testing is necessary to cover the requirements which
may not be needed during later installation. To
clarify differences and options extracts from the new
draft FAA AC 21-16F have been added to the
response including a comparison matrix showing the
evolution of the standard for easier tracking.
Formally for each deviation to the requirement — in
this case the use of DO-160E — a deviation is
necessary. For the update of CS-ETSO it is planned
to allow industry more flexibility when selecting the
environmental standard. This is a harmonised
position with the FAA.

ETSO-2C514#2

In Section 25 of DO-160D and E it is not stated that
the section is applicable “mainly to connector pins”,
but states that it is “applicable for all equipment and
surfaces which are accessible during normal

EASA internal

05.08.2009

Accepted

Instead of accepting the deviation it will be rejected.
The answer will provide proper argumentation why
the test is required for equipment having controls in

ETSO.CRD.DevP40 to ETSO.DevP40

30.09.2009
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EASA CS-ETSO Deviation Consultation ETSO.DevP.40
COMMENT RESPONSE DOCUMENT ETSO.CRD.Dev.P40 published 30.07.2009
Initial consultation period closed 21.08.2009

DEVIATION
COMMENTED

COMMENT / PROPOSAL

AUTHOR OF THE
COMMENT

DATE OF
COMMENT

PCM RESPONSE

operation and/or maintenance of the aircraft”. So it
applies to any equipment that the crew can touch.
Moreover, § 25.7 defines the test points: “any point in
the control or keyboard area and any other point of
human contact, such as switches, knobs, buttons,
indicators, LEDs, slots, grilles, connector shells and
other operator accessible areas. “

| do not know much “connector, which is intended to
be disconnected / connected during flight as part of
the operation”. If we apply such an argument, no
equipment would need to pass this test. So if the
equipment is installed in the flight deck, | see no good
reason to accept this deviation.

the cockpit.

ETSO.CRD.DevP40 to ETSO.DevP40

30.09.2009

2/2







EASA CS-ETSO Deviation Consultation ETSO.DevP.41
COMMENT RESPONSE DOCUMENT ETSO.CRD.Dev.P41 published 14/09/2009
Initial consultation period closed 17/08/2009

DEVIATION
COMMENTED

COMMENT / PROPOSAL

AUTHOR  OF
THE
COMMENT

DATE
COMMENT

OF

PCM RESPONSE

ETSO-C4c#5

The time of 5.5 to 7.5 mins should be stated in the AHRS DDP. Such
information on the AHRS performance is necessary for DOAs designing
installations involving the AHRS

CAA UK

14.08.2009

Accepted: the fact that these
deviations should be listed into the
DDP should have been mentioned
in the deviation publication.
Deviations are indicated on the
certificate. Except for
straightforward  deviations, the
certificate refers to a paragraph in
the DDP. The DDP also has to
detail the deviations. The proposed
DDP indeed contains and
documents these deviations.

ETSO-C4c#5

If the AHRS is not certified for providing primary pitch and roll
information for primary display, is there any limit on it being a primary
input to an AFCS (Flight Director or Autopilot system)?

Justification: The AHRS may not be suitable as the primary input to an
AFCS. It may only be suitable as a comparator input. Manufacturer to
consider ramifications.

CAA UK

14.08.2009

Contents accepted. However, the
determination of whether the unit
can be the attitude source for an
autopilot would require an aircraft
level system safety assessment.
This is outside the scope of the
ETSO authorisation. Additionally,
at the ETSO level, the common
causes’ failures analysis, such as a
common unit driving both the
autopilot and the attitude indicator,
is not considered either. Therefore,
even without any limitation, the
installation of an AHRS requires a
detailed analysis tailored to an
aeroplane’s  architecture. The
intent of the proposed limitation as
“‘cannot be wused for primary
attitude display” is to clearly leave

ETSO.CRD.DevP41 to ETSO.DevP41

14/09/2009
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EASA CS-ETSO Deviation Consultation ETSO.DevP.41

COMMENT RESPONSE DOCUMENT ETSO.CRD.Dev.P41 published 14/09/2009

Initial consultation period closed 17/08/2009

DEVIATION
COMMENTED

COMMENT / PROPOSAL

AUTHOR  OF
THE
COMMENT

DATE
COMMENT

OF

PCM RESPONSE

the final determination at the
aircraft level. Therefore, EASA
proposes to keep the proposed
limitation in order to trigger the
detailed assessment at installation
level.

ETSO.CRD.DevP41 to ETSO.DevP41

14/09/2009
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EASA CS-ETSO Deviation Consultation ETSO.DevP.43
COMMENT RESPONSE DOCUMENT ETSO.CRD.Dev.P43 published 20.11.2009
Initial consultation period closed 11.12.2009

AUTHOR  OF

detail within the Installation Manual should be supplemented by a
statement in an ‘approved’ document such as the DDP and/or the
certificate.

Justification: The limitation should be visible within an EASA
approved or issued document.

DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
ETSO-C166a#4 The ‘limitation’ proposed by EASA is acceptable, however its || CAA UK 4.12.2009 Accepted. 21A.608 requests to

record deviations and the rated
performance in the DDP.
Deviations and Limitations are
identified on the ETSO
authorisation. The wording in the
final publication will be adopted
accordingly.

ETSO.CRD.DevP43 to ETSO.DevP43 15.12.2009
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EASA CS-ETSO Deviation Consultation ETSO.DevP.48
COMMENT RESPONSE DOCUMENT ETSO.CRD.DevP.48 published 06.05.2010
[initial consultation period closed 28/05/2010]

AUTHOR  OF

such tests on the ‘real thing’, i.e. human test subjects, rather than an out
date breathing machine which has limitations as discussed, the UK CAA
would comment that human variability should also be taken into account
when comparing against a standardised engineering criterion.

Proposed Text (if applicable): No change proposed.

DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
ETSO-C64a#2 While the UK CAA agrees that it appears intuitively better to conduct || CAA UK 27.05.2010 Accepted. Seven subjects were

actually used by the ETSOA
Applicant to establish the Curve
"C" from AS 8025A and eleven
subjects were used to validate the
flow curve in accordance with AS
8025A paragraph 6.1.8 [see the
Avox letter dated June 4, 2010].
The wording in the final publication
will be adopted accordingly

Error! Reference source not found.

Error! Reference source not found.
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EASA CS-ETSO Deviation Consultation ETSO.DevP.52
COMMENT RESPONSE DOCUMENT to ETSO.DevP.52 published 16.8.2010
[initial consultation period closed 6.9.2010]

DEVIATION AUTHOR OF DATE OF PCM RESPONSE
COMMENTED COMMENT / PROPOSAL COMMENT COMMENT
ETSO-C57a#7 Comment:: 115dB (90+25 dB) is very loud CAA UK 3.9.2010 Accepted. The deviation is more
short description about the effectiveness of the
Justification: The CAA suggests that EASA should consult with a device than to specify the
clinical audiologist to determine, given a worst case, or plausible maximum sound level which may
abnormal case scenario, if there is sufficient protection from “acoustic be produced. For current design
shock” and that the proposals are compliant with UK noise at work 105 +/- 3dBSPL @ 1mW, 1 kHz is
regulations. used. We will grant the deviation to
http://www.hse.gov.uk/noise/acoustic.htm that level and request further
substantiation in case higher
values will be requested.
We will limit the value to 90+18 dB
in the list of accepted deviations.
ETSO-C57a#8 Comment: UK CAA supports EASA’s concern in relation to the danger || CAA UK 3.9.2010 Noted: The main point in respect to
EASA response of high sound pressure levels. UK CAA believes that in all cases where the specific test scenario is to have
upper limits of sound pressure levels are being considered, the comparable conditions for the
operational scenarios should be explained to a clinical audiologist who distortion measurements.
may comment on the health and legal aspects of the proposals.
ETSO-C58a#6 Comment: The lower operating voltage should also be specified in the || CAA UK 3.9.2010 Noted: 21A.608 already requires
Declaration of Design and Performance (DDP) listing all deviations and the rated
performance in the DDP.
Justification: To provide the installers/owners with the appropriate Consequently we have not
limitations. reminded the applicant to his
obligations.

ETSO-CRD-DevP52 to ETSO.DevP52

9.9.2010
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EASA CS-ETSO Deviation Consultation ETSO.DevP.53
COMMENT RESPONSE DOCUMENT to ETSO.DevP.53 published 25.8.2010
consultation period closed 16.9.2010

DEVIATION AUTHOR OF DATE OF PCM RESPONSE
COMMENTED COMMENT / PROPOSAL COMMENT COMMENT
ETSO-2C112b#6 Comment: CAA UK 15.9.2010 Accepted. Especially the last

EASA response

Concur with EASA's comments with regard to deviation #3 requiring an
appropriate limitation on the Certificate/DDP/Instn Manual and those
relating to the impact on the user of installing equipment with such a
limitation. However, the text noting possible consequences (and
particularly the final sentence on page 3) that follows the EASA
acceptance, stated on page 2, seems to contradict the acceptance. This
should be worded more clearly such that the final conclusion is
unambiguous.

Justification: Confusing to the reader.

paragraph has been reworded to
clarify the intent. Aim is to limit the
use of the deviation to existing
designs including major
modifications to the design but not
to apply it for new developments.
The changes lead to revision b of
the document.

ETSO-CRD-DevP53 to ETSO.DevP53 21.10.2010
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EASA CS-ETSO Deviation Consultation ETSO.DevP.54
COMMENT RESPONSE DOCUMENT to ETSO.DevP.54 published 8.9.2010
consultation period closed 29.9.2010

DEVIATION AUTHOR OF DATE OF PCM RESPONSE

COMMENTED COMMENT / PROPOSAL COMMENT COMMENT

Paragraph No: Comment: Under second section of deviation, the title states “ETSO- CAA UK 23.9.2010 Partially Accepted.

Paragraphs not C112b#1 — Static Electrical Power Inverter”. The relevance of ETSO- We thank the CAA UK for spotting

numbered. Third sub || C112 to this deviation could not be determined, and this was considered the numbering error. The deviation

heading. a mistake. has been renumbered to ETSO-

C73c#1 to keep the link to the

Justification: ETSO C112 relates to ATCCRBS/Mode S airborne specific ETSO.

equipment and not the subject of this deviation. The incorrect heading is
presented underneath the correct one.

Proposed Text (if applicable): Delete second, incorrect, heading.

ETSO-CRD-DevP54 to ETSO.DevP.54 27.01.2011 1/1







EASA CS-ETSO Deviation Consultation ETSO.DevP.59
COMMENT RESPONSE DOCUMENT to ETSO.DevP.59 published 28.1.2011
[initial consultation period closed 18/02/2011]

AUTHOR  OF

the policy concerning lightweight seat cushions developed by the FAA is
well established.

However, in order to make this policy sustainable EASA should
consider amending the ETSO to accommodate it.

Justification: ETSOs should, as far as possible, be repeatable and
usable standards. Established policies should be incorporated in them
as appropriate.

DEVIATION DATE OF

COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
ETSO-C127a #59 Comment: CAA/UK does have no issue with the technical conclusion — || CAA/UK 14.02.2011 Noted : Comment will be

considered in the frame of
Rulemaking task No. ETSO.008
(update of ETSO standards)

CRD-DevP59 to ETSO.DevP.59 23.02.2011
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Deviations requests for an ETSO approval for CS-ETSO
Applicable to G1000 Avionic System by Garmin
Consultation Paper

Introductory note

The hereby presented Deviations requests shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks, except
if they have been previously agreed and published in the Official Publication of the
Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Garmin submits to EASA several deviation requests against CS-ETSO for their
integrated G1000 avionic suite with intelligent displays. The applicant has received
already the related FAA TSO approval including the acceptance of the following
deviations. Many of theses deviations have been already accepted in Europe during
previous certifications e.g. under JTSO umbrella.

The deviations apply mainly to the integrated multi function control and display
elements. The main ETSO for this kind of unit is ETSO-C113. As the unit displays
several instruments and has additional functionality e.g. Flight Management System,
several further ETSOs are applicable as well.

Deviations requests

The deviations requested can be summarized as follows:
use of updated requirement standards.
use of newer environmental standard.

. adapt the instrument viewing angle requirement to LCD pixel graphic
technology.

4. autopilot commands limitation and engagement annunciation
adaptations related to supplemental GPS receivers
adaptations for the WAAS receivers
The details of these deviations are described below. The deviations are sorted by
ETSO number. The detailed discussion will follow in annexes to allow the discussion

of the same technical content at one place. Only specific deviations will be discussed
in this section.

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About_EASA/Manag_Board/2004/mb_decision_0704.pdf
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1) Deviation ETSO-C2d#1 — Airspeed Instruments

Deviate from ETSO-C2d 3.1.1 to use SAE AS 8019A instead of SAE AS 8019 as the
Minimum Performance Standard.
See Appendix 1.

(2 Deviation ETSO-C2d#2 — Airspeed Instruments

Deviate from ETSO-C2d to eliminate the requirement 3.2.3 in SAE AS 8019A that
requires "the instrument face to be marked with 'Airspeed' or 'lAS' and also with the
applicable units of measure.”

See Appendix 3.2.

(3) Deviation ETSO-C2d#3 — Airspeed Instruments

Deviate from ETSO-C2d to modify the requirement 3.2.5 in SAE AS 8019A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

4) Deviation ETSO-C3d#1 — Turn and Slip Instruments

Deviate from ETSO-C3d to modify the requirement 3.7 in SAE AS 8004 that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular.” The viewing envelope is defined (per
ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal
directions, 45 degrees in the up vertical direction, and 10 degrees in the down vertical
direction.

See Annex 3.1.

(5) Deviation ETSO-C4c#1 — Bank and Pitch Instruments

Deviate from ETSO-C4c 3.1.1 to use SAE AS 8001 instead of SAE AS 396B for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(6) Deviation ETSO-C4c#2 — Bank and Pitch Instruments

Deviate from ETSO-C4c 3.1.2 and SAE Aerospace Standard AS 8001 to use RTCA
DO-160D instead of RTCA DO-138 as the standard for Environmental Conditions
and Test Procedures for Airborne Equipment.

See Annex 2.

(7 Deviation ETSO-C4c#3 — Bank and Pitch Instruments

Industry: Neither ETSO-C4c nor SAE Aerospace Standard AS 8001 specifies use of
a standard for software development; RTCA DO-178B shall be used as the standard
for Software Considerations in Airborne Systems and Equipment Certification.
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EASA: EASA promotes to use the EUROCAE ED-12B/RTCA DO-178B software
development process even though not required by the specific ETSO. Historically it
had not been assumed to realise such a function by software.

(8) Deviation ETSO-C6d#1 -  Direction Instrument,  Magnetic
(Gyroscopically Stabilized)

Deviate from ETSO-C6d 3.1.1 to use SAE AS 8013A instead of SAE AS 8013 as the
Minimum Performance Standard.

See Annex 1.

9) Deviation = ETSO-C6d#2 -  Direction Instrument, Magnetic
(Gyroscopically Stabilized)

Deviate from ETSO-C6d to modify the requirement 3.10.2 in SAE AS 8013A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular." The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction .

See Annex 3.1.

(10)  Deviation ETSO-C8d#1 — Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d 3.1.1 to use SAE AS 8016A instead of SAE AS 8016 as the
Minimum Performance Standard.

See Annex 1.

(11) Deviation ETSO-C8d#2- Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d to modify the requirement 3.2.4 in SAE AS 8016A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(12) Deviation ETSO-C9c#1 — Automatic Pilots
Deviate from ETSO-C9c 3.1.1 to use SAE AS-402B instead of AS-402A.

See Annex 1.

(13) Deviation ETSO-C9c#2 — Automatic Pilots

Deviate from AS-402B paragraph 4.4.1 to limit autopilot engagement to attitudes
considered safe for the certified aircraft. Use Autopilot limitations that limit pitch and
roll engagement to more conservative limits.

See Annex 4.1.
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(14) Deviation ETSO-C9c#3 — Automatic Pilots

Deviate from AS402B paragraph 4.3.2 to not provide servo effort indications when
the automatic pilot is not engaged.

See Annex 4.2.

(15) Deviation ETSO-C9c#4 — Automatic Pilots

Deviate from ETSO-C9c 3.1.2 to use DO-160D instead SAE AS 402A for specified
environmental tests.

See Annex 2.

(16) Deviation ETSO-C10b#1 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b 3.1.1 to use SAE AS 8009A instead of SAE AS 392C as
the Minimum Performance Standard.

See Annex 1.

(17) Deviation ETSO-C10b#2 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b to modify the requirement 3.7 in SAE AS 8009A that
requires "Pointers and dial markings shall be visible from any point within the
frustrum of a cone; the side of which makes an angle of 30 degrees with the
perpendicular to the dial and the small diameter of which is the aperture the
instrument case." The viewing envelope is defined (per ETSO-C113 and SAE
AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45 degrees in the up
vertical direction, and 10 degrees in the down vertical direction.

See Annex 3.1.

(18) Deviation ETSO-C10b#3 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from SAE AS 8009A Section 3.11 to not display ALTITUDE or ALT next to
the tape indicating altitude.

See Annex 3.2.

(19) Deviation ETSO-C10b#4 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b 3.1.2 to use RTCA DO-160D instead of SAE AS 8009A as
the standard for Environmental Conditions and Test Procedures for Airborne
Equipment.

See Annex 2.

(20)  Deviation ETSO-2C35d#1 — Radar Marker Receiving Equipment

Deviate from ETSO-2C35d which calls out EUROCAE 1/WG7 Section 3.16 to allow
the visual indication of the Standard Test Signal to not flash synchronized with the
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keying, but to flash at the following fixed rates while keyed: Outer 1.33 Hz, Middle 3
Hz, Inner 4 Hz.

See Annex 3.2.

(21) Deviation ETSO-C43c#1 — Temperature Instruments

Deviate from ETSO-C43c 3.1.1 to use SAE AS 8005A instead of SAE AS 8005 as
the Minimum Performance Standard.

See Annex 1.

(22) Deviation ETSO-C44b#1 — Fuel Flowmeters

Deviate from ETSO-C44b 3.1.1 to use SAE AS 407C instead of SAE AS 407B to
demonstrate compliance for Fuel Flowmeters.

See Annex 1.

(23) Deviation ETSO- C44b#2 — Fuel Flowmeters

Deviate from ETSO-C44b 3.1.2 to use RTCA DO-160D instead of SAE AS 407B as
the standard for Environmental Conditions and Test Procedures for Airborne
Equipment.

See Annex 2.

(24) Deviation ETSO- C44b#3 — Fuel Flowmeters

Deviate from ETSO-C44b to modify the requirement 4.2.5 in SAE AS 407C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(25) Deviation ETSO- C44b#4 — Fuel Flowmeters

Deviate from ETSO-C44b to modify the requirement 4.1.1 in SAE AS 407C that
requires "Type | Instruments: Rotating pointer with fixed graduated dial or counter
type indication. Clockwise pointer motion shall indicate increasing rate of flow."
The gauge is defined as a horizontal or vertical bar with fixed graduations, with a
pointer motion to the right or up indicating an increase rate of flow.

See Annex 3.2.

(26) Deviation ETSO-C45a#1 — Manifold Pressure Instruments

Deviate from ETSO-C45a 3.1.1 to use SAE AS 8042 instead of SAE AS 411 for
Minimum Performance Standards.

See Annex 1.
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(27)  Deviation ETSO-C45a#2 — Manifold Pressure Instruments

Deviate from ETSO-C45a to use RTCA DO-160D instead of SAE AS 411 as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

See Annex 2.

(28) Deviation ETSO-C45a#3 — Manifold Pressure Instruments

Deviate from ETSO-C45a SAE 8042 3.10.5 to use MAN as abbreviation instead of
MANIFOLD PRESSURE or MANIF PRESS.

See Annex 3.2.

(29) Deviation ETSO-C45a#4 — Manifold Pressure Instruments

Deviate from ETSO-C45a to modify the requirement 3.10.9 in SAE AS 8042 that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(30) Deviation ETSO-C47#1 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 3.1.1 to use SAE AS 408C instead of SAE AS 408A for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(31) Deviation ETSO-C47#2 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 to modify the requirement 4.1.5 in SAE AS 408C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(32) Deviation ETSO-C47#3 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 3.1.2 to use RTCA DO-160D instead of AS 408C as the
standard for Environmental Standards.

See Annex 2.
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(33) Deviation ETSO-C49b#1 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b 3.1.1 to use SAE AS 404C instead of SAE AS 404B for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(34) Deviation ETSO-C49b#2 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b to modify the requirement 4.1.2 in SAE AS 404C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(35) Deviation ETSO-C49b#3 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b, SAE AS 404C requirement 4.1.3.2 second sentence which
states, “The increment between graduations shall not exceed 2-1/2% of full scale,
above 600 RPM.” The tachometer gauge which incorporate a full time digital
readout, multiple graduations on the dial are not needed in order for the correct
reading to be obtained. The resolution of the digital readout will be 10 RPM which is
less than 2-1/2% of full scale. A pointer with clockwise motion for increasing RPM,
is provided.

See Annex 3.2.

(36) Deviation ETSO-C49b#4 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b 3.1.2 to use DO-160D instead of SAE AS 404B as the
Environmental Standard.

See Annex 2.

(37) Deviation ETSO-C52b#1 - Flight Directors

Deviate from AS-8008 paragraph 3.6 to limit flight director operation to attitudes
considered safe for the certified aircraft. The Autopilot limits pitch and roll
engagement to more conservative limits.

See Annex 4.1.

(38) Deviation ETSO-C55#1 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 3.1.1 to use SAE AS 405C instead of SAE AS 405B to
demonstrate compliance for Fuel and Oil Quantity Instruments.

See Annex 1.
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(39) Deviation ETSO-C55#2 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 to modify the requirement 4.2.5 in SAE AS 405C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(40) Deviation ETSO-C55#3 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 to modify the requirement 4.2.4 in SAE AS 405C to allow
"FUEL QTY" to be used to abbreviate "Fuel Quantity".

See Annex 3.2.

(41) Deviation ETSO-C55#4 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 3.1.2 to use DO-160D instead of SAE AS 405B as the
Environmental Standard.

See Annex 2.

(42) Deviation ETSO-C118#1 — Traffic Alert and Collision Avoidance System
(TCAS) Airborne Equipment, TCAS I

Deviate from ETSO-C118 3.1.1 to use RTCA DO-197A instead of RTCA DO-197 as
the Minimum Performance Standard.

See Annex 1.

(43) Deviation ETSO-C129a#1 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.1f(3) and 3.2.2.4j(4)) to eliminate the
annunciation for pending CDI scale change 3.0 NM from the FAF.

See Annex 5.

(44) Deviation ETSO-C129a#2 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2..1f(4), 3.2.2.3e(4), and 3.2.2.4j(2)) to
eliminate the requirement to “alert the pilot of the need to manually insert the
barometric pressure. ELOS is provided by the unit calibrating pressure altitude
whenever RAIM is available en route.

See Annex 5.
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(45) Deviation ETSO-C129a#3 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.4j(8)) to modify the requirement to allow

the approach mode to be deselected by performing a direct-to action on the unit.

ELOS is provided by a two step operation that is consistent with the operational

philosophies applied to the box in other areas. Consistent operation throughout the

operation minimizes pilot error.

See Annex 5.

(46) Deviation ETSO-C129a#4 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.3d(2)) to eliminate the requirement to
provide a “means to manually identify a satellite that is expected to be unavailable at
the destination” for the RAIM prediction process. ELOS is provided by eliminating
pilot input error, low probability of satellite unavailability and the full satellite
constellation with spares. Regardless of the destination RAIM availability status is
correctly provided to the pilot upon arrival.

See Annex 5.

(47) Deviation ETSO-C129a#5 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a to change the requirement in ED-72A paragraph 4.16.2 to

match the WAAS TSO-C145a and DO-229 requirements for Power input testing.

ETSO C145 and DO-229a allow a system reset followed by satellite acquisition time

of 5 minutes for abnormal operating conditions power input tests.

See Annex 5.

(48) Deviation ETSO-C146#1 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to use RTCA DO-229C instead of RTCA DO-229B.
See Annex 1.

(49) Deviation ETSO-C146#2 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.1.4.3 in RTCA/DO-229C

which states, "They [all displays] shall be fully readable up to a vertical viewing angle

of 20 degrees from normal to the face of the display screen." This deviation uses a 10

degree vertical viewing angle below the lower display edge. DO-229C makes no

distinction between upper and lower display edges for the requirement of a 20 degree
vertical viewing angle.

See Annex 3.1.
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(50) Deviation ETSO-C146#3 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.4.9.c in RTCA/DO-229C

which states, "BRG to or from a VOR: The bearing is based on the true-to-magnetic

conversion at the waypoint location, using the same magnetic conversion as used to
define the path.” This conversion is based upon the present aircraft location instead,
which is how other waypoint’s magnetic variation is computed.

See Annex 6.

(51) Deviation ETSO-C146#4 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to eliminate the requirement 2.2.4.2.3 in RTCA/DO-229C

which states, "If the aircraft is past the FPAP - (length offset), and the pilot has not

already activated the missed approach, the receiver shall automatically transition to
missed approach guidance.”

See Annex 6.

(52) Deviation ETSO-C146#5 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirements 2.2.4.6.4 and 2.2.5.6.4 in

RTCA/DO-229C, pertaining to the low altitude alerting function. The TAWS

capabilities of the aircraft shall be used.

See Annex 6.

(53) Deviation ETSO-C146#6 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.1.6 in RTCA/DO-229C

states: "If a function is implemented as a discrete action, the equipment shall use the

labels or messages in the Table". The table (TABLE 2-5 LABELS AND

MESSAGES), states that the function “Indication that there is a message” shall be

labeled as “MSG” or “M”. Instead the terms “ADVISORY” and “ALERTS” in

addition to “MSG” may be used depending upon the installation.

See Annex 6.
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Annex 1 Use of updated standards

ETSO-C2d#1: Use SAE AS 8019A instead of AS 8019.
ETSO-C4c#l: Use SAE AS 8001 instead of AS 396B.
ETSO-C6d#1: Use SAE AS 8013A instead of SAE AS 8013
ETSO-C8d#1: Use SAE AS 8016A instead of AS 8016
ETSO-C9c#1: Use SAE AS-402B instead of AS-402A
ETSO-C10b#1: Use SAE AS 8009A instead of AS 392C
ETSO-C43c#1: Use SAE AS 8005A instead of AS 8005
ETSO-C44b#1: Use SAE AS 407C instead of AS 407B
ETSO-C45a#1: Use SAE AS 8042 instead of AS 411
ETSO-C47#1: Use SAE AS 408C instead of AS 408A
ETSO-C49b#1: Use SAE AS 404C instead of AS 404B
ETSO-C55#1: Use SAE AS 405C instead of AS 405B
ETSO-C118#1: Use RTCA DO-197A instead of DO-197
ETSO-C146#1: Use RTCA DO-229C instead of DO-229B

Industry Position: ELOS (Equivalent Level of Safety) is provided by use of later
revision of the requirement document.

EASA: Often there is an update to a standard available but the reference in the ETSO
has not been changed. Especially many SAE documents have been reaffirmed and
been reissued without technical modification. In other cases the updated documents
provide more precise information to avoid misinterpretation. It is planed to update the
ETSOs in the frame of the long term rulemaking program to the most accurate
version.

Annex 2 Use of environmental standard

ETSO-C4c#2, ETSO-C9Oc#4, ETSO-C10b#4, ETSO- C44b#2, ETSO-C45a#2, ETSO-
C47#3, ETSO-C49b#4, ETSO-C55#4,

Industry: ELOS is provided by use of later revision requirement document. RTCA
DO-160D is the successor document for RTCA DO-138.

EASA: For the environmental standard in general CS-ETSO request the use of
EUROCAE ED-14D / RTCA DO-160D change 3. For some ETSOs specific
environmental requirements apply especially to reflect specifics of the sensor. In this
case only the display and the associated computer are affected and consequently one
common set of requirements should be used reflecting the assumed installation
environment in the cockpit. There is no need having specific requirements for the
displaying of one instrument.

Annex 3 Use of LCD Technology
3.1 Viewing Angle

ETSO-C2d#3, ETSO-C3d#1, ETSO-C6d#2, ETSO-C8d#2, ETSO-C10b#2, ETSO-
C44b#3, ETSO-C4b5a#4, ETSO-C47#2, ETSO-C49b#2, ETSO-C55#2, ETSO-
Cl46#2
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The viewing angle definition is not unique in the several applicable ETSOs but all
instruments are displayed on one screen.

Industry: ELOS is provided by defining the viewing envelope (in accordance with
ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal
directions, 45 degrees in the up vertical direction, and 10 degrees in the down vertical
direction. The 45 degree down vertical viewing requirement is not practical or needed
for panel mount displays. This requested envelope is consistent with TFT LCD
display technology.

EASA: The viewing angle for the LCD display should be defined by ETSO-C113. It
IS not required to provide a circular view as a 45 degree vertical down view is not
needed for the typical installation place in front of the pilot. The limitations are
provided to the installer and consequently could be taken into consideration during
installation. One consistent requirement shall apply for the unit.

3.2 Pixel Graphic

ETSO-C2d#2, ETSO-C10b#3, ETSO-2C35d#1, ETSO-C44b#4, ETSO-C45a#3,
ETSO-C49b#3, ETSO-C55#3

Industry: The system, as do many other Electronic Flight Instrumentation Systems
(EFIS), presents a scrolling altitude tape with digital readout in a standardized format
and location that does not need the specific label of ALTITUDE or ALT. The altitude
tape is presented directly to the right of the attitude indication on the primary flight
display.

The display will indicate Airspeed or TAS but the face of the instrument will not be
marked.

The Marker signal shall flash at fixed rates but not synchronized with the keying of
the transmitter. For the pilot it is important that the transmitter is received but the
synchronisation of the flashing does not provide further information.

Instead of using a rotating pointer with a fixed dial or counter type indication the
gauge can be defined as a horizontal or vertical bar with graduations with a pointer
motion to the up or right indicating an increase of the value.

To avoid overloading of the display short abbreviations associated with the presented
value shall be used.

EASA: Using a pixel oriented graphic provides more freedom to display values by
combining trend indicators with numbers. Further the need to use common
abbreviations is necessary. EASA agrees to those deviations allowing introducing a
modern instrument presentation already established in many EFIS applications. Due
to the unique presentation of e.g. Altitude bar, the need to label the instrument
representation is no longer applicable.

It is important that the kind of information displayed can be identified without any
doubt. Using display technology it is not necessary to mark the equipment itself as the
relationship between marking and the display contend would not be obvious.
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It is important that the marker signal can be identified by flashing. It is not necessary
to be synchronized with the keying but flashing at a fixed rate to indicate the received
signal.

The pixel or vector graphic allows generating instrument styles different from a circle.
Those kinds of instruments can be seen as meeting the intend of the original
requirement.

The introduction of short abbreviations is acceptable.
Annex 4 Automatic pilots

4.1 Limitations

ETSO-C9c#2, ETSO-C52b#1

Industry: Deviate from AS-402B paragraph 4.4.1 to limit autopilot engagement to
attitudes considered safe for the certified aircraft. Use Autopilot limitations that limit
pitch and roll engagement to more conservative limits.

EASA: EASA considers that an autopilot pitch and roll engagement limitation which
is more conservative than the attitudes considered safe for the certified aircraft meets
the intend of the requirement to limit the autopilot engagement to attitudes considered
safe for the certified aircraft. It can be debated if a deviation is needed at all but we
accept the deviation as it provides more clarification.

4.2 Servo Effort Indication
ETSO-C9c#3

Industry: Deviate from AS402B paragraph 4.3.2 to not provide servo effort
indications when the automatic pilot is not engaged. ELOS is provided by design
which does not allow servo effort when the autopilot is not engaged and, therefore,
this indication is unnecessary.

EASA accepts not presenting signals representative for the servo signals in case the
autopilot is not engaged. In case the autopilot is not engaged this kind of signal is of
limited use as it does not reflect the aircraft status but could only be used by pilots to
receive help for the magnitude of their interaction to be able to act as if being the
actuator.

Annex 5 GPS navigation

ETSO-C129a#1

Deviate from ETSO-C129a (ED-72A 3.2.2.1f(3) and 3.2.2.4j(4)) to eliminate the
annunciation for pending CDI scale change 3.0 NM from the FAF.

Industry: This is provides a reduction in pilot workload during critical phases of
flight.
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EASA agrees that the CDI scale change is done automatically while approaching the
final approach fix (FAF). This reduces work load and suits the need of higher position
accuracy during approach.

ETSO-C129a#2: Deviate from ETSO-C129a (ED-72A 3.2.2..1f(4), 3.2.2.3e(4), and
3.2.2.4j(2)) to eliminate the requirement to “alert the pilot of the need to manually
insert the barometric pressure.

Industry: ELOS is provided by the unit calibrating pressure altitude whenever RAIM
is available en route.

EASA: With the high number of available satellites the RAIM function is available
during most times. Consequently the GPS height may be used to calibrate the pressure
altitude instead of entering the calibration parameter manually. Following this
principle barometric altitude can be used to determine sudden GPS inconsistencies
without manual intervention.

ETSO-C129a#3: Deviate from ETSO-C129a (ED-72A 3.2.2.4j(8)) to modify the
requirement to allow the approach mode to be deselected by performing a direct-to
action on the unit.

Industry: ELOS is provided by a two step operation that is consistent with the
operational philosophies applied to the box in other areas. Consistent operation
throughout the operation minimizes pilot error.

EASA accepts to have a two step operation to enter a Direct To command. To abort
the Approach mode on an exceptional basis to allow applying a consistent user
interface.

ETSO-C129a#4 Deviate from ETSO-C129a (ED-72A 3.2.2.3d(2)) to eliminate the
requirement to provide a “means to manually identify a satellite that is expected to be
unavailable at the destination” for the RAIM prediction process.

Industry: ELOS is provided by eliminating pilot input error, low probability of
satellite unavailability and the full satellite constellation with spares. Regardless of the
destination RAIM prediction, RAIM availability status is correctly provided to the
pilot upon arrival.

EASA: Having a high number of satellites available the manual deselecting of
satellites for the RAIM process is of limited use. In case that RAIM fails it can be
assumed that the airport could be approached using a different procedure not related
to GPS.

ETSO-C129a#5: Deviate from ETSO-C129a to change the requirement in ED-72A
paragraph 4.16.2 to match the WAAS TSO-C145a and DO-229 requirements for
Power input testing.

Industry: The GPS WAAS ETSO C145 and DO-229a allows a system reset followed
by satellite acquisition time of 5 minutes for abnormal operating conditions power
input tests.
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EASA: It is accepted that the recovery time from a full system reset after abnormal
power operating conditions is greater than 10 seconds and are harmonized with
ETSO-C146 to five minutes.

Annex 6 GPS augmented by WAAS

ETSO-C146#3: Deviate from ETSO-C146 to modify the requirement 2.2.1.4.9.c in
RTCA/DO-229C which states, "BRG to or from a VOR: The bearing is based on the
true-to-magnetic conversion at the waypoint location, using the same magnetic
conversion as used to define the path”.

Industry: This conversion is based upon the present aircraft location instead, which is
how other waypoint’s magnetic variation is computed.

EASA agrees that it is important to handle True respective Magnetic Heading in a
consistent manner in one system.

ETSO-C146#4: Deviate from ETSO-C146 to eliminate the requirement 2.2.4.2.3 in
RTCA/DO-229C which states, "If the aircraft is past the FPAP - (length offset), and
the pilot has not already activated the missed approach, the receiver shall
automatically transition to missed approach guidance.”

Industry: This requirement is not implemented since it is being eliminated in DO-
229D.

EASA agrees that automatic leg sequencing to the missed approach leg is not
required. The additional pilot work load may be compensated by the fact that a clear
action increases the awareness for the specific situation.

ETSO-C146#5: Deviate from ETSO-C146 to modify the requirements 2.2.4.6.4 and
2.2.5.6.4 in RTCA/DO-229C, pertaining to the low altitude alerting function.

Industry: The TERRAIN or TAWS capabilities of the aircraft shall be used to avoid
CFIT when TERRAIN or TAWS are enabled and not in one of the following states:
FAIL, N/A, TEST, or INHIBIT. The low altitude alert described in DO-229C
2.2.4.6.4 and 2.2.5.6.4 shall be used when neither TERRAIN nor TAWS is enabled,
or when one is enabled but the current state is FAIL, N/A, TEST, or INHIBIT.

EASA agrees to harmonise the low altitude alert function with the TAWS function to
have a clear indication of the alarm source.

ETSO-C146#6: Deviate from ETSO-C146 to modify the requirement 2.2.1.1.6 in
RTCA/DO-229C states: "If a function is implemented as a discrete action, the
equipment shall use the labels or messages in the Table". The table (TABLE 2-5
LABELS AND MESSAGES), states that the function “Indication that there is a
message” shall be labeled as “MSG” or “M”.

Industry: The terms “ADVISORY” and “ALERTS” in addition to “MSG” may be
used depending upon the installation. The system provides full aircraft alerting in its
installations. Per OEM request, some installations use the nomenclature
“ADVISORY” and “ALERTS” to encompass message advisories.
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EASA agrees to use the naming convention of the airframe manufacturer for message
classifications.
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EASA CS-ETSO Deviation Consultation ETSO.DevP.02
COMMENT RESPONSE DOCUMENT
[consultation period closed 02/04/2007]

AUTHOR OF
DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
General The deviations all appear logical and therefore are supported. The CAA UK 12.03.2007 Noted

enormous number of deviations requested provide good evidence that
CS-ETSO needs a thorough review and updating. Maybe this could be
tackled by a simple statement in the foreword to say (something like):
the latest minimum performance standard should be used (depending
upon date of ETSO authorisation application) for each ETSO unless
otherwise stated.

We do have a problem in
incorporating such an open
reference into a Minimum
Requirement Standard as it would
create doubt what is the required
standard.

We hand in the comment to our
Rulemaking Directorate for further
consideration.

ETSO.CRD.DevP02 to ETSO.DevP02 04.04.2007
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Deviations requests for an ETSO approval for CS-ETSO
Applicable to G1000 Avionic System by Garmin
Consultation Paper

Introductory note

The hereby presented Deviations requests shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks, except
if they have been previously agreed and published in the Official Publication of the
Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Garmin submits to EASA several deviation requests against CS-ETSO for their
integrated G1000 avionic suite with intelligent displays. The applicant has received
already the related FAA TSO approval including the acceptance of the following
deviations. Many of theses deviations have been already accepted in Europe during
previous certifications e.g. under JTSO umbrella.

The deviations apply mainly to the integrated multi function control and display
elements. The main ETSO for this kind of unit is ETSO-C113. As the unit displays
several instruments and has additional functionality e.g. Flight Management System,
several further ETSOs are applicable as well.

Deviations requests

The deviations requested can be summarized as follows:
use of updated requirement standards.
use of newer environmental standard.

. adapt the instrument viewing angle requirement to LCD pixel graphic
technology.

4. autopilot commands limitation and engagement annunciation
adaptations related to supplemental GPS receivers
adaptations for the WAAS receivers
The details of these deviations are described below. The deviations are sorted by
ETSO number. The detailed discussion will follow in annexes to allow the discussion

of the same technical content at one place. Only specific deviations will be discussed
in this section.

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About_EASA/Manag_Board/2004/mb_decision_0704.pdf
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1) Deviation ETSO-C2d#1 — Airspeed Instruments

Deviate from ETSO-C2d 3.1.1 to use SAE AS 8019A instead of SAE AS 8019 as the
Minimum Performance Standard.
See Appendix 1.

(2 Deviation ETSO-C2d#2 — Airspeed Instruments

Deviate from ETSO-C2d to eliminate the requirement 3.2.3 in SAE AS 8019A that
requires "the instrument face to be marked with 'Airspeed' or 'lAS' and also with the
applicable units of measure.”

See Appendix 3.2.

(3) Deviation ETSO-C2d#3 — Airspeed Instruments

Deviate from ETSO-C2d to modify the requirement 3.2.5 in SAE AS 8019A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

4) Deviation ETSO-C3d#1 — Turn and Slip Instruments

Deviate from ETSO-C3d to modify the requirement 3.7 in SAE AS 8004 that requires
"The indicating means to be visible from all points on a surface defined as making an
angle of 30 degrees with the perpendicular.” The viewing envelope is defined (per
ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal
directions, 45 degrees in the up vertical direction, and 10 degrees in the down vertical
direction.

See Annex 3.1.

(5) Deviation ETSO-C4c#1 — Bank and Pitch Instruments

Deviate from ETSO-C4c 3.1.1 to use SAE AS 8001 instead of SAE AS 396B for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(6) Deviation ETSO-C4c#2 — Bank and Pitch Instruments

Deviate from ETSO-C4c 3.1.2 and SAE Aerospace Standard AS 8001 to use RTCA
DO-160D instead of RTCA DO-138 as the standard for Environmental Conditions
and Test Procedures for Airborne Equipment.

See Annex 2.

(7 Deviation ETSO-C4c#3 — Bank and Pitch Instruments

Industry: Neither ETSO-C4c nor SAE Aerospace Standard AS 8001 specifies use of
a standard for software development; RTCA DO-178B shall be used as the standard
for Software Considerations in Airborne Systems and Equipment Certification.
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EASA: EASA promotes to use the EUROCAE ED-12B/RTCA DO-178B software
development process even though not required by the specific ETSO. Historically it
had not been assumed to realise such a function by software.

(8) Deviation ETSO-C6d#1 -  Direction Instrument,  Magnetic
(Gyroscopically Stabilized)

Deviate from ETSO-C6d 3.1.1 to use SAE AS 8013A instead of SAE AS 8013 as the
Minimum Performance Standard.

See Annex 1.

9) Deviation = ETSO-C6d#2 -  Direction Instrument, Magnetic
(Gyroscopically Stabilized)

Deviate from ETSO-C6d to modify the requirement 3.10.2 in SAE AS 8013A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular." The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction .

See Annex 3.1.

(10)  Deviation ETSO-C8d#1 — Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d 3.1.1 to use SAE AS 8016A instead of SAE AS 8016 as the
Minimum Performance Standard.

See Annex 1.

(11) Deviation ETSO-C8d#2- Vertical Velocity Instrument (Rate-of-Climb)

Deviate from ETSO-C8d to modify the requirement 3.2.4 in SAE AS 8016A that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(12) Deviation ETSO-C9c#1 — Automatic Pilots
Deviate from ETSO-C9c 3.1.1 to use SAE AS-402B instead of AS-402A.

See Annex 1.

(13) Deviation ETSO-C9c#2 — Automatic Pilots

Deviate from AS-402B paragraph 4.4.1 to limit autopilot engagement to attitudes
considered safe for the certified aircraft. Use Autopilot limitations that limit pitch and
roll engagement to more conservative limits.

See Annex 4.1.
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(14) Deviation ETSO-C9c#3 — Automatic Pilots

Deviate from AS402B paragraph 4.3.2 to not provide servo effort indications when
the automatic pilot is not engaged.

See Annex 4.2.

(15) Deviation ETSO-C9c#4 — Automatic Pilots

Deviate from ETSO-C9c 3.1.2 to use DO-160D instead SAE AS 402A for specified
environmental tests.

See Annex 2.

(16) Deviation ETSO-C10b#1 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b 3.1.1 to use SAE AS 8009A instead of SAE AS 392C as
the Minimum Performance Standard.

See Annex 1.

(17) Deviation ETSO-C10b#2 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b to modify the requirement 3.7 in SAE AS 8009A that
requires "Pointers and dial markings shall be visible from any point within the
frustrum of a cone; the side of which makes an angle of 30 degrees with the
perpendicular to the dial and the small diameter of which is the aperture the
instrument case." The viewing envelope is defined (per ETSO-C113 and SAE
AS8034 Section 4.2) as 45 degrees in both horizontal directions, 45 degrees in the up
vertical direction, and 10 degrees in the down vertical direction.

See Annex 3.1.

(18) Deviation ETSO-C10b#3 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from SAE AS 8009A Section 3.11 to not display ALTITUDE or ALT next to
the tape indicating altitude.

See Annex 3.2.

(19) Deviation ETSO-C10b#4 - Aircraft Altimeter, Pressure Actuated,
Sensitive Type

Deviate from ETSO-C10b 3.1.2 to use RTCA DO-160D instead of SAE AS 8009A as
the standard for Environmental Conditions and Test Procedures for Airborne
Equipment.

See Annex 2.

(20)  Deviation ETSO-2C35d#1 — Radar Marker Receiving Equipment

Deviate from ETSO-2C35d which calls out EUROCAE 1/WG7 Section 3.16 to allow
the visual indication of the Standard Test Signal to not flash synchronized with the
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keying, but to flash at the following fixed rates while keyed: Outer 1.33 Hz, Middle 3
Hz, Inner 4 Hz.

See Annex 3.2.

(21) Deviation ETSO-C43c#1 — Temperature Instruments

Deviate from ETSO-C43c 3.1.1 to use SAE AS 8005A instead of SAE AS 8005 as
the Minimum Performance Standard.

See Annex 1.

(22) Deviation ETSO-C44b#1 — Fuel Flowmeters

Deviate from ETSO-C44b 3.1.1 to use SAE AS 407C instead of SAE AS 407B to
demonstrate compliance for Fuel Flowmeters.

See Annex 1.

(23) Deviation ETSO- C44b#2 — Fuel Flowmeters

Deviate from ETSO-C44b 3.1.2 to use RTCA DO-160D instead of SAE AS 407B as
the standard for Environmental Conditions and Test Procedures for Airborne
Equipment.

See Annex 2.

(24) Deviation ETSO- C44b#3 — Fuel Flowmeters

Deviate from ETSO-C44b to modify the requirement 4.2.5 in SAE AS 407C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(25) Deviation ETSO- C44b#4 — Fuel Flowmeters

Deviate from ETSO-C44b to modify the requirement 4.1.1 in SAE AS 407C that
requires "Type | Instruments: Rotating pointer with fixed graduated dial or counter
type indication. Clockwise pointer motion shall indicate increasing rate of flow."
The gauge is defined as a horizontal or vertical bar with fixed graduations, with a
pointer motion to the right or up indicating an increase rate of flow.

See Annex 3.2.

(26) Deviation ETSO-C45a#1 — Manifold Pressure Instruments

Deviate from ETSO-C45a 3.1.1 to use SAE AS 8042 instead of SAE AS 411 for
Minimum Performance Standards.

See Annex 1.
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(27)  Deviation ETSO-C45a#2 — Manifold Pressure Instruments

Deviate from ETSO-C45a to use RTCA DO-160D instead of SAE AS 411 as the
standard for Environmental Conditions and Test Procedures for Airborne Equipment.

See Annex 2.

(28) Deviation ETSO-C45a#3 — Manifold Pressure Instruments

Deviate from ETSO-C45a SAE 8042 3.10.5 to use MAN as abbreviation instead of
MANIFOLD PRESSURE or MANIF PRESS.

See Annex 3.2.

(29) Deviation ETSO-C45a#4 — Manifold Pressure Instruments

Deviate from ETSO-C45a to modify the requirement 3.10.9 in SAE AS 8042 that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(30) Deviation ETSO-C47#1 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 3.1.1 to use SAE AS 408C instead of SAE AS 408A for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(31) Deviation ETSO-C47#2 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 to modify the requirement 4.1.5 in SAE AS 408C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(32) Deviation ETSO-C47#3 — Pressure Instruments — Fuel, Oil and Hydraulic
(Reciprocating Engine Powered Aircraft)

Deviate from ETSO-C47 3.1.2 to use RTCA DO-160D instead of AS 408C as the
standard for Environmental Standards.

See Annex 2.
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(33) Deviation ETSO-C49b#1 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b 3.1.1 to use SAE AS 404C instead of SAE AS 404B for
Minimum Performance Standards and Environmental Standards.

See Annex 1.

(34) Deviation ETSO-C49b#2 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b to modify the requirement 4.1.2 in SAE AS 404C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(35) Deviation ETSO-C49b#3 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b, SAE AS 404C requirement 4.1.3.2 second sentence which
states, “The increment between graduations shall not exceed 2-1/2% of full scale,
above 600 RPM.” The tachometer gauge which incorporate a full time digital
readout, multiple graduations on the dial are not needed in order for the correct
reading to be obtained. The resolution of the digital readout will be 10 RPM which is
less than 2-1/2% of full scale. A pointer with clockwise motion for increasing RPM,
is provided.

See Annex 3.2.

(36) Deviation ETSO-C49b#4 - Electric Tachometer: Magnetic Drag
(Indicator and Generator)

Deviate from ETSO-C49b 3.1.2 to use DO-160D instead of SAE AS 404B as the
Environmental Standard.

See Annex 2.

(37) Deviation ETSO-C52b#1 - Flight Directors

Deviate from AS-8008 paragraph 3.6 to limit flight director operation to attitudes
considered safe for the certified aircraft. The Autopilot limits pitch and roll
engagement to more conservative limits.

See Annex 4.1.

(38) Deviation ETSO-C55#1 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 3.1.1 to use SAE AS 405C instead of SAE AS 405B to
demonstrate compliance for Fuel and Oil Quantity Instruments.

See Annex 1.
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(39) Deviation ETSO-C55#2 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 to modify the requirement 4.2.5 in SAE AS 405C that
requires "The indicating means to be visible from all points on a surface defined as
making an angle of 30 degrees with the perpendicular.” The viewing envelope is
defined (per ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both
horizontal directions, 45 degrees in the up vertical direction, and 10 degrees in the
down vertical direction.

See Annex 3.1.

(40) Deviation ETSO-C55#3 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 to modify the requirement 4.2.4 in SAE AS 405C to allow
"FUEL QTY" to be used to abbreviate "Fuel Quantity".

See Annex 3.2.

(41) Deviation ETSO-C55#4 - Fuel and Oil Quantity Instruments
(Reciprocating Engine Aircraft)

Deviate from ETSO-C55 3.1.2 to use DO-160D instead of SAE AS 405B as the
Environmental Standard.

See Annex 2.

(42) Deviation ETSO-C118#1 — Traffic Alert and Collision Avoidance System
(TCAS) Airborne Equipment, TCAS I

Deviate from ETSO-C118 3.1.1 to use RTCA DO-197A instead of RTCA DO-197 as
the Minimum Performance Standard.

See Annex 1.

(43) Deviation ETSO-C129a#1 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.1f(3) and 3.2.2.4j(4)) to eliminate the
annunciation for pending CDI scale change 3.0 NM from the FAF.

See Annex 5.

(44) Deviation ETSO-C129a#2 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2..1f(4), 3.2.2.3e(4), and 3.2.2.4j(2)) to
eliminate the requirement to “alert the pilot of the need to manually insert the
barometric pressure. ELOS is provided by the unit calibrating pressure altitude
whenever RAIM is available en route.

See Annex 5.
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(45) Deviation ETSO-C129a#3 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.4j(8)) to modify the requirement to allow

the approach mode to be deselected by performing a direct-to action on the unit.

ELOS is provided by a two step operation that is consistent with the operational

philosophies applied to the box in other areas. Consistent operation throughout the

operation minimizes pilot error.

See Annex 5.

(46) Deviation ETSO-C129a#4 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a (ED-72A 3.2.2.3d(2)) to eliminate the requirement to
provide a “means to manually identify a satellite that is expected to be unavailable at
the destination” for the RAIM prediction process. ELOS is provided by eliminating
pilot input error, low probability of satellite unavailability and the full satellite
constellation with spares. Regardless of the destination RAIM availability status is
correctly provided to the pilot upon arrival.

See Annex 5.

(47) Deviation ETSO-C129a#5 - Airborne Supplemental Navigation
Equipment Using Global Positioning System (GPS)

Deviate from ETSO-C129a to change the requirement in ED-72A paragraph 4.16.2 to

match the WAAS TSO-C145a and DO-229 requirements for Power input testing.

ETSO C145 and DO-229a allow a system reset followed by satellite acquisition time

of 5 minutes for abnormal operating conditions power input tests.

See Annex 5.

(48) Deviation ETSO-C146#1 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to use RTCA DO-229C instead of RTCA DO-229B.
See Annex 1.

(49) Deviation ETSO-C146#2 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.1.4.3 in RTCA/DO-229C

which states, "They [all displays] shall be fully readable up to a vertical viewing angle

of 20 degrees from normal to the face of the display screen." This deviation uses a 10

degree vertical viewing angle below the lower display edge. DO-229C makes no

distinction between upper and lower display edges for the requirement of a 20 degree
vertical viewing angle.

See Annex 3.1.
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(50) Deviation ETSO-C146#3 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.4.9.c in RTCA/DO-229C

which states, "BRG to or from a VOR: The bearing is based on the true-to-magnetic

conversion at the waypoint location, using the same magnetic conversion as used to
define the path.” This conversion is based upon the present aircraft location instead,
which is how other waypoint’s magnetic variation is computed.

See Annex 6.

(51) Deviation ETSO-C146#4 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to eliminate the requirement 2.2.4.2.3 in RTCA/DO-229C

which states, "If the aircraft is past the FPAP - (length offset), and the pilot has not

already activated the missed approach, the receiver shall automatically transition to
missed approach guidance.”

See Annex 6.

(52) Deviation ETSO-C146#5 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirements 2.2.4.6.4 and 2.2.5.6.4 in

RTCA/DO-229C, pertaining to the low altitude alerting function. The TAWS

capabilities of the aircraft shall be used.

See Annex 6.

(53) Deviation ETSO-C146#6 —Stand-Alone Airborne Navigation Equipment
using the Global Positioning System (GPS) Augmented by the Wide Area
Augmentation System (WAAS)

Deviate from ETSO-C146 to modify the requirement 2.2.1.1.6 in RTCA/DO-229C

states: "If a function is implemented as a discrete action, the equipment shall use the

labels or messages in the Table". The table (TABLE 2-5 LABELS AND

MESSAGES), states that the function “Indication that there is a message” shall be

labeled as “MSG” or “M”. Instead the terms “ADVISORY” and “ALERTS” in

addition to “MSG” may be used depending upon the installation.

See Annex 6.
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Annex 1 Use of updated standards

ETSO-C2d#1: Use SAE AS 8019A instead of AS 8019.
ETSO-C4c#l: Use SAE AS 8001 instead of AS 396B.
ETSO-C6d#1: Use SAE AS 8013A instead of SAE AS 8013
ETSO-C8d#1: Use SAE AS 8016A instead of AS 8016
ETSO-C9c#1: Use SAE AS-402B instead of AS-402A
ETSO-C10b#1: Use SAE AS 8009A instead of AS 392C
ETSO-C43c#1: Use SAE AS 8005A instead of AS 8005
ETSO-C44b#1: Use SAE AS 407C instead of AS 407B
ETSO-C45a#1: Use SAE AS 8042 instead of AS 411
ETSO-C47#1: Use SAE AS 408C instead of AS 408A
ETSO-C49b#1: Use SAE AS 404C instead of AS 404B
ETSO-C55#1: Use SAE AS 405C instead of AS 405B
ETSO-C118#1: Use RTCA DO-197A instead of DO-197
ETSO-C146#1: Use RTCA DO-229C instead of DO-229B

Industry Position: ELOS (Equivalent Level of Safety) is provided by use of later
revision of the requirement document.

EASA: Often there is an update to a standard available but the reference in the ETSO
has not been changed. Especially many SAE documents have been reaffirmed and
been reissued without technical modification. In other cases the updated documents
provide more precise information to avoid misinterpretation. It is planed to update the
ETSOs in the frame of the long term rulemaking program to the most accurate
version.

Annex 2 Use of environmental standard

ETSO-C4c#2, ETSO-C9Oc#4, ETSO-C10b#4, ETSO- C44b#2, ETSO-C45a#2, ETSO-
C47#3, ETSO-C49b#4, ETSO-C55#4,

Industry: ELOS is provided by use of later revision requirement document. RTCA
DO-160D is the successor document for RTCA DO-138.

EASA: For the environmental standard in general CS-ETSO request the use of
EUROCAE ED-14D / RTCA DO-160D change 3. For some ETSOs specific
environmental requirements apply especially to reflect specifics of the sensor. In this
case only the display and the associated computer are affected and consequently one
common set of requirements should be used reflecting the assumed installation
environment in the cockpit. There is no need having specific requirements for the
displaying of one instrument.

Annex 3 Use of LCD Technology
3.1 Viewing Angle

ETSO-C2d#3, ETSO-C3d#1, ETSO-C6d#2, ETSO-C8d#2, ETSO-C10b#2, ETSO-
C44b#3, ETSO-C4b5a#4, ETSO-C47#2, ETSO-C49b#2, ETSO-C55#2, ETSO-
Cl46#2
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The viewing angle definition is not unique in the several applicable ETSOs but all
instruments are displayed on one screen.

Industry: ELOS is provided by defining the viewing envelope (in accordance with
ETSO-C113 and SAE AS8034 Section 4.2) as 45 degrees in both horizontal
directions, 45 degrees in the up vertical direction, and 10 degrees in the down vertical
direction. The 45 degree down vertical viewing requirement is not practical or needed
for panel mount displays. This requested envelope is consistent with TFT LCD
display technology.

EASA: The viewing angle for the LCD display should be defined by ETSO-C113. It
IS not required to provide a circular view as a 45 degree vertical down view is not
needed for the typical installation place in front of the pilot. The limitations are
provided to the installer and consequently could be taken into consideration during
installation. One consistent requirement shall apply for the unit.

3.2 Pixel Graphic

ETSO-C2d#2, ETSO-C10b#3, ETSO-2C35d#1, ETSO-C44b#4, ETSO-C45a#3,
ETSO-C49b#3, ETSO-C55#3

Industry: The system, as do many other Electronic Flight Instrumentation Systems
(EFIS), presents a scrolling altitude tape with digital readout in a standardized format
and location that does not need the specific label of ALTITUDE or ALT. The altitude
tape is presented directly to the right of the attitude indication on the primary flight
display.

The display will indicate Airspeed or TAS but the face of the instrument will not be
marked.

The Marker signal shall flash at fixed rates but not synchronized with the keying of
the transmitter. For the pilot it is important that the transmitter is received but the
synchronisation of the flashing does not provide further information.

Instead of using a rotating pointer with a fixed dial or counter type indication the
gauge can be defined as a horizontal or vertical bar with graduations with a pointer
motion to the up or right indicating an increase of the value.

To avoid overloading of the display short abbreviations associated with the presented
value shall be used.

EASA: Using a pixel oriented graphic provides more freedom to display values by
combining trend indicators with numbers. Further the need to use common
abbreviations is necessary. EASA agrees to those deviations allowing introducing a
modern instrument presentation already established in many EFIS applications. Due
to the unique presentation of e.g. Altitude bar, the need to label the instrument
representation is no longer applicable.

It is important that the kind of information displayed can be identified without any
doubt. Using display technology it is not necessary to mark the equipment itself as the
relationship between marking and the display contend would not be obvious.
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It is important that the marker signal can be identified by flashing. It is not necessary
to be synchronized with the keying but flashing at a fixed rate to indicate the received
signal.

The pixel or vector graphic allows generating instrument styles different from a circle.
Those kinds of instruments can be seen as meeting the intend of the original
requirement.

The introduction of short abbreviations is acceptable.
Annex 4 Automatic pilots

4.1 Limitations

ETSO-C9c#2, ETSO-C52b#1

Industry: Deviate from AS-402B paragraph 4.4.1 to limit autopilot engagement to
attitudes considered safe for the certified aircraft. Use Autopilot limitations that limit
pitch and roll engagement to more conservative limits.

EASA: EASA considers that an autopilot pitch and roll engagement limitation which
is more conservative than the attitudes considered safe for the certified aircraft meets
the intend of the requirement to limit the autopilot engagement to attitudes considered
safe for the certified aircraft. It can be debated if a deviation is needed at all but we
accept the deviation as it provides more clarification.

4.2 Servo Effort Indication
ETSO-C9c#3

Industry: Deviate from AS402B paragraph 4.3.2 to not provide servo effort
indications when the automatic pilot is not engaged. ELOS is provided by design
which does not allow servo effort when the autopilot is not engaged and, therefore,
this indication is unnecessary.

EASA accepts not presenting signals representative for the servo signals in case the
autopilot is not engaged. In case the autopilot is not engaged this kind of signal is of
limited use as it does not reflect the aircraft status but could only be used by pilots to
receive help for the magnitude of their interaction to be able to act as if being the
actuator.

Annex 5 GPS navigation

ETSO-C129a#1

Deviate from ETSO-C129a (ED-72A 3.2.2.1f(3) and 3.2.2.4j(4)) to eliminate the
annunciation for pending CDI scale change 3.0 NM from the FAF.

Industry: This is provides a reduction in pilot workload during critical phases of
flight.
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EASA agrees that the CDI scale change is done automatically while approaching the
final approach fix (FAF). This reduces work load and suits the need of higher position
accuracy during approach.

ETSO-C129a#2: Deviate from ETSO-C129a (ED-72A 3.2.2..1f(4), 3.2.2.3e(4), and
3.2.2.4j(2)) to eliminate the requirement to “alert the pilot of the need to manually
insert the barometric pressure.

Industry: ELOS is provided by the unit calibrating pressure altitude whenever RAIM
is available en route.

EASA: With the high number of available satellites the RAIM function is available
during most times. Consequently the GPS height may be used to calibrate the pressure
altitude instead of entering the calibration parameter manually. Following this
principle barometric altitude can be used to determine sudden GPS inconsistencies
without manual intervention.

ETSO-C129a#3: Deviate from ETSO-C129a (ED-72A 3.2.2.4j(8)) to modify the
requirement to allow the approach mode to be deselected by performing a direct-to
action on the unit.

Industry: ELOS is provided by a two step operation that is consistent with the
operational philosophies applied to the box in other areas. Consistent operation
throughout the operation minimizes pilot error.

EASA accepts to have a two step operation to enter a Direct To command. To abort
the Approach mode on an exceptional basis to allow applying a consistent user
interface.

ETSO-C129a#4 Deviate from ETSO-C129a (ED-72A 3.2.2.3d(2)) to eliminate the
requirement to provide a “means to manually identify a satellite that is expected to be
unavailable at the destination” for the RAIM prediction process.

Industry: ELOS is provided by eliminating pilot input error, low probability of
satellite unavailability and the full satellite constellation with spares. Regardless of the
destination RAIM prediction, RAIM availability status is correctly provided to the
pilot upon arrival.

EASA: Having a high number of satellites available the manual deselecting of
satellites for the RAIM process is of limited use. In case that RAIM fails it can be
assumed that the airport could be approached using a different procedure not related
to GPS.

ETSO-C129a#5: Deviate from ETSO-C129a to change the requirement in ED-72A
paragraph 4.16.2 to match the WAAS TSO-C145a and DO-229 requirements for
Power input testing.

Industry: The GPS WAAS ETSO C145 and DO-229a allows a system reset followed
by satellite acquisition time of 5 minutes for abnormal operating conditions power
input tests.
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EASA: It is accepted that the recovery time from a full system reset after abnormal
power operating conditions is greater than 10 seconds and are harmonized with
ETSO-C146 to five minutes.

Annex 6 GPS augmented by WAAS

ETSO-C146#3: Deviate from ETSO-C146 to modify the requirement 2.2.1.4.9.c in
RTCA/DO-229C which states, "BRG to or from a VOR: The bearing is based on the
true-to-magnetic conversion at the waypoint location, using the same magnetic
conversion as used to define the path”.

Industry: This conversion is based upon the present aircraft location instead, which is
how other waypoint’s magnetic variation is computed.

EASA agrees that it is important to handle True respective Magnetic Heading in a
consistent manner in one system.

ETSO-C146#4: Deviate from ETSO-C146 to eliminate the requirement 2.2.4.2.3 in
RTCA/DO-229C which states, "If the aircraft is past the FPAP - (length offset), and
the pilot has not already activated the missed approach, the receiver shall
automatically transition to missed approach guidance.”

Industry: This requirement is not implemented since it is being eliminated in DO-
229D.

EASA agrees that automatic leg sequencing to the missed approach leg is not
required. The additional pilot work load may be compensated by the fact that a clear
action increases the awareness for the specific situation.

ETSO-C146#5: Deviate from ETSO-C146 to modify the requirements 2.2.4.6.4 and
2.2.5.6.4 in RTCA/DO-229C, pertaining to the low altitude alerting function.

Industry: The TERRAIN or TAWS capabilities of the aircraft shall be used to avoid
CFIT when TERRAIN or TAWS are enabled and not in one of the following states:
FAIL, N/A, TEST, or INHIBIT. The low altitude alert described in DO-229C
2.2.4.6.4 and 2.2.5.6.4 shall be used when neither TERRAIN nor TAWS is enabled,
or when one is enabled but the current state is FAIL, N/A, TEST, or INHIBIT.

EASA agrees to harmonise the low altitude alert function with the TAWS function to
have a clear indication of the alarm source.

ETSO-C146#6: Deviate from ETSO-C146 to modify the requirement 2.2.1.1.6 in
RTCA/DO-229C states: "If a function is implemented as a discrete action, the
equipment shall use the labels or messages in the Table". The table (TABLE 2-5
LABELS AND MESSAGES), states that the function “Indication that there is a
message” shall be labeled as “MSG” or “M”.

Industry: The terms “ADVISORY” and “ALERTS” in addition to “MSG” may be
used depending upon the installation. The system provides full aircraft alerting in its
installations. Per OEM request, some installations use the nomenclature
“ADVISORY” and “ALERTS” to encompass message advisories.
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EASA agrees to use the naming convention of the airframe manufacturer for message
classifications.
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Deviations requests for an ETSO approval for CS-ETSO
Applicable to Audio Systems
Consultation Paper

Introductory note

The hereby presented Deviations requests shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks, except
if they have been previously agreed and published in the Official Publication of the
Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Sennheiser and Northern Airborne Technology submits to EASA several deviation
requests against CS-ETSO for their audio equiment. The applicant has received or is
seeking for the related FAA TSO approval including the acceptance of the following
deviations. The FAA has recently published TSO-C139 superseding the previous
TSO-C50c, -C57a, C58a in one TSO already requesting RTCA DO-214 and DO-
160E.

As all deviations are related to the same technical standard mentioned in different
ETSO they have been combined in one deviation publication.

ETSO-C50c is addressing audio systems like amplifiers or selection panels

ETSO-C57a addresses headsets and speakers while ETSO-C58a defines the
requirements for microphones.

Deviations requests

1) Deviation ETSO-C50c#1, - Audio Selector Panels and Amplifiers
Deviation ETSO-C57a#1 - Headsets and Speakers
Deviation ETSO-C58a#1 - Aircraft Microphones (Except Carbon)

Deviate from § 3.1.1 to use RTCA DO-214 instead of EUROCAE ED-18/RTCA

DO-170 as the Minimum Performance Standard.
See Annex 1.

(2 Deviation ETSO-C50c#2, - Audio Selector Panels and Amplifiers
Deviation ETSO-C57a#2 - Headsets and Speakers
Deviation ETSO-C58a#2 - Aircraft Microphones (Except Carbon)

Deviate from § 3.1.2 to use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/
DO160D change 3 as environmental test standard.
See Annex 1.

1 Cf. EASA Web: hitp://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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3) Deviation ETSO-C57a#3 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.8.4 and apply the Cord Connector Flexibility test
only for the connector to the aircraft.

Industry:

For easier inter changeability an additional connector has been introduced between
cable and the headset itself or on a kind of box introduced somewhere in the cable e.g.
to adjust the volume. Other than on the connector fixed in the panel only tensile force
is applied. The connector fixed in the panel has to take bending force as well. As there
is no bending force at all this specific test is not applicable.

EASA:

We accept the position of the applicant and will take this point on board to clarify the
requirement in future revisions of the standard to be only applicable to cases when the
connector counterpart is mounted in a fixed way.

4 Deviation ETSO-C50c#3 — Audio Selector Panels and Amplifiers
Deviate from DO-214 2.8.2.7 Crosstalk

In sub-paragraph 2.8.7.2.1 Input-to-Output Crosstalk and Bleed-Through Levels: Vref
will be defined as the rated output level of the monitored output in lieu of the rated
input.

In sub-paragraph 2.8.2.7.2 Input-to-Input Crosstalk: Vref will be defined as the rated
input level of the monitored input.

Industry:

RTCA DO-214 Section 2.8.2.7 Crosstalk:

“In subparagraphs 2.8.2.7.1, 2.8.2.7.2 and 2.8.2.7.3 the leakage or crosstalk is
expressed in decibels as dB = 20 log (Vcrosstalk/Vref). In subparagraphs 2.8.2.7.1
and 2.8.2.7.3, Vref is defined as the rated input.”

The use of rated input as the reference results in inconsistency in the permitted levels
of crosstalk on different outputs. The following examples illustrate this:

Q) When a signal is applied to a microphone input with a rated input of 250
mVrms the absolute voltage level of crosstalk permitted at an output per
DO-214 section 2.4.7.1 is 55 dB below 250 mVrms, or 440 pVrms (for
Class 1a or 1b equipment). On a typical headphones output (maximum
rated output 6.0 Vrms) a signal level of 440 uVrms, when expressed in
decibels, would be:

20 log (440 pV/ 6 V) =-82.6 dB
For a properly designed audio system a signal 80 dB below rated output
level would not be audible, particularly in a noisy environment such as the
cockpit of an aircraft in flight.

(i) Conversely for a high level radio input with a rated input of 7.75 Vrms the
absolute voltage level of crosstalk permitted at an output per DO-214
section 2.4.7.1 is 55 dB below 7.75 Vrms or 14 mVrms. On a typical
interphone tieline output (maximum rated output 0.5 VVrms) a signal level
of 14 mVrms, when expressed in decibels, would be
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20log (14 mV/0.5V)=-31.2dB
For a properly designed audio system a signal 30 dB below rated will be
audible during normal usage and would be unacceptable for most
applications.

(iii)  Now consider the same interphone tieline output in example (ii) above, but
instead of a high level radio input use the microphone input of example (i).
The absolute voltage level of crosstalk permitted at an output is 55 dB
below 250 mVrms, or 440 p\Vrms. On the interphone tieline output this
equates to:

20 log (440 uv/ 0.5V)=-73.2dB
Since it is the operator who is listening to the output of the equipment, if
the rated input level is used to derive Vref as is currently required by DO-
214, then the operator hears an inconsistent level of crosstalk isolation for
different input channels (e.g. in examples (ii) and (iii), 31.2 dB for one
channel, 73.2 dB for another channel).

To solve this problem, a means of assuring consistent crosstalk isolation is to use the
rated output level to derive Vref.

To summarize, for subparagraph 2.8.2.7.1 Input to Output Crosstalk, Vref should be
defined as the rated output level of the output being monitored. In all of the above
examples, if Vref was defined as the rated output, the maximum acceptable crosstalk
would be 55 dB below the rated output, which would not interfere with the
intelligibility of audio on the system, and it is likely that it would not be audible to the
user. More importantly, the crosstalk requirement will not vary depending on which
input is used and a consistent level of safety will be assured.

For subparagraph 2.8.2.7.2 Input to Input Crosstalk, Vref is not defined by DO-214. If
the examples presented above are applied to two inputs of differing rated levels, a
similar inconsistency occurs with Vref defined as the rated input of the input where
the signal is applied. Therefore, the most suitable definition of Vref is the rated input
level of the input being monitored for the crosstalk measurement.

For example, if a receiver input having a 7.75 VVrms rated input level is supplied with
an input signal, and a mic input having a 0.25 Vrms rated input level is measured,
then the rated input level for the mic input should be used to derive Vref. This assures
that the level of crosstalk onto the more sensitive mic input is low enough to prevent
receiver audio from leaking excessively onto the mic circuit thereby assuring a greater
level of safety.

EASA agrees to the proposal and suggest updating the specification for general
clarification.
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Annex 1 Use of updated standards
ETSO-C50c#1, ETSO-C57a#1, ETSO-C58a#1
Use RTCA DO-214 instead of EUROCAE ED-18/RTCA DO-170.

ETSO-C50c#21, ETSO-C57a#2, ETSO-C58a#2
Use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/ DO-160D change 3.

Industry Position: ELOS (Equivalent Level of Safety) is provided by use of later
revision of the requirement document.

EASA: Often there is an update to a standard available but the reference in the ETSO
has not been changed The updated documents provide more precise information to
avoid misinterpretation. It is planed to update the ETSOs in the frame of the long term
rulemaking program to the most accurate version.
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EASA CS-ETSO Deviation Consultation ETSO.DevP.03
COMMENT RESPONSE DOCUMENT
Deviations Requests for an ETSO Approval for CS-ETSO. Applicable to Audio Systems
[consultation period closed 02/04/2007]

AUTHOR OF
DEVIATION DATE OF
COMMENT / PROPOSAL THE PCM RESPONSE
COMMENTED COMMENT COMMENT
General The deviations are technically acceptable but again this deviation CAA UK 23.03.2007 Noted

request highlights the fact that CS-ETSO needs a thorough review. This
is yet again another example of where ETSOs lag behind FAA-TSOs. In
addition the later standard of RTCA DO-214 superseding DO-170 is not
reflected in the equivalent standards of EUROCAE. ED-18 still appears
to be the current document for aircraft microphones, headsets etc
(technically equivalent to DO-170). There appears to be no document
superseding ED-18 like there is on the US RTCA side.

EASA is not responsible for the

work performed by EROCAE as
EUROCAE is a standardisation

body and dependent on industry
initiative and participation.

We hand in the comment to our

Rulemaking Directorate for further

consideration.

ETSO.CRD.DevP02 to ETSO.DevP02 04.04.2007
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Deviations requests for an ETSO approval for CS-ETSO
Applicable to Audio Systems
Consultation Paper

Introductory note

The hereby presented Deviations requests shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks, except
if they have been previously agreed and published in the Official Publication of the
Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

Sennheiser and Northern Airborne Technology submits to EASA several deviation
requests against CS-ETSO for their audio equiment. The applicant has received or is
seeking for the related FAA TSO approval including the acceptance of the following
deviations. The FAA has recently published TSO-C139 superseding the previous
TSO-C50c, -C57a, C58a in one TSO already requesting RTCA DO-214 and DO-
160E.

As all deviations are related to the same technical standard mentioned in different
ETSO they have been combined in one deviation publication.

ETSO-C50c is addressing audio systems like amplifiers or selection panels

ETSO-C57a addresses headsets and speakers while ETSO-C58a defines the
requirements for microphones.

Deviations requests

1) Deviation ETSO-C50c#1, - Audio Selector Panels and Amplifiers
Deviation ETSO-C57a#1 - Headsets and Speakers
Deviation ETSO-C58a#1 - Aircraft Microphones (Except Carbon)

Deviate from § 3.1.1 to use RTCA DO-214 instead of EUROCAE ED-18/RTCA

DO-170 as the Minimum Performance Standard.
See Annex 1.

(2 Deviation ETSO-C50c#2, - Audio Selector Panels and Amplifiers
Deviation ETSO-C57a#2 - Headsets and Speakers
Deviation ETSO-C58a#2 - Aircraft Microphones (Except Carbon)

Deviate from § 3.1.2 to use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/
DO160D change 3 as environmental test standard.
See Annex 1.

1 Cf. EASA Web: hitp://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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3) Deviation ETSO-C57a#3 — Headsets and Speakers

Deviate from RTCA DO-214 2.3.8.4 and apply the Cord Connector Flexibility test
only for the connector to the aircraft.

Industry:

For easier inter changeability an additional connector has been introduced between
cable and the headset itself or on a kind of box introduced somewhere in the cable e.g.
to adjust the volume. Other than on the connector fixed in the panel only tensile force
is applied. The connector fixed in the panel has to take bending force as well. As there
is no bending force at all this specific test is not applicable.

EASA:

We accept the position of the applicant and will take this point on board to clarify the
requirement in future revisions of the standard to be only applicable to cases when the
connector counterpart is mounted in a fixed way.

4 Deviation ETSO-C50c#3 — Audio Selector Panels and Amplifiers
Deviate from DO-214 2.8.2.7 Crosstalk

In sub-paragraph 2.8.7.2.1 Input-to-Output Crosstalk and Bleed-Through Levels: Vref
will be defined as the rated output level of the monitored output in lieu of the rated
input.

In sub-paragraph 2.8.2.7.2 Input-to-Input Crosstalk: Vref will be defined as the rated
input level of the monitored input.

Industry:

RTCA DO-214 Section 2.8.2.7 Crosstalk:

“In subparagraphs 2.8.2.7.1, 2.8.2.7.2 and 2.8.2.7.3 the leakage or crosstalk is
expressed in decibels as dB = 20 log (Vcrosstalk/Vref). In subparagraphs 2.8.2.7.1
and 2.8.2.7.3, Vref is defined as the rated input.”

The use of rated input as the reference results in inconsistency in the permitted levels
of crosstalk on different outputs. The following examples illustrate this:

Q) When a signal is applied to a microphone input with a rated input of 250
mVrms the absolute voltage level of crosstalk permitted at an output per
DO-214 section 2.4.7.1 is 55 dB below 250 mVrms, or 440 pVrms (for
Class 1a or 1b equipment). On a typical headphones output (maximum
rated output 6.0 Vrms) a signal level of 440 uVrms, when expressed in
decibels, would be:

20 log (440 pV/ 6 V) =-82.6 dB
For a properly designed audio system a signal 80 dB below rated output
level would not be audible, particularly in a noisy environment such as the
cockpit of an aircraft in flight.

(i) Conversely for a high level radio input with a rated input of 7.75 Vrms the
absolute voltage level of crosstalk permitted at an output per DO-214
section 2.4.7.1 is 55 dB below 7.75 Vrms or 14 mVrms. On a typical
interphone tieline output (maximum rated output 0.5 VVrms) a signal level
of 14 mVrms, when expressed in decibels, would be
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20log (14 mV/0.5V)=-31.2dB
For a properly designed audio system a signal 30 dB below rated will be
audible during normal usage and would be unacceptable for most
applications.

(iii)  Now consider the same interphone tieline output in example (ii) above, but
instead of a high level radio input use the microphone input of example (i).
The absolute voltage level of crosstalk permitted at an output is 55 dB
below 250 mVrms, or 440 p\Vrms. On the interphone tieline output this
equates to:

20 log (440 uv/ 0.5V)=-73.2dB
Since it is the operator who is listening to the output of the equipment, if
the rated input level is used to derive Vref as is currently required by DO-
214, then the operator hears an inconsistent level of crosstalk isolation for
different input channels (e.g. in examples (ii) and (iii), 31.2 dB for one
channel, 73.2 dB for another channel).

To solve this problem, a means of assuring consistent crosstalk isolation is to use the
rated output level to derive Vref.

To summarize, for subparagraph 2.8.2.7.1 Input to Output Crosstalk, Vref should be
defined as the rated output level of the output being monitored. In all of the above
examples, if Vref was defined as the rated output, the maximum acceptable crosstalk
would be 55 dB below the rated output, which would not interfere with the
intelligibility of audio on the system, and it is likely that it would not be audible to the
user. More importantly, the crosstalk requirement will not vary depending on which
input is used and a consistent level of safety will be assured.

For subparagraph 2.8.2.7.2 Input to Input Crosstalk, Vref is not defined by DO-214. If
the examples presented above are applied to two inputs of differing rated levels, a
similar inconsistency occurs with Vref defined as the rated input of the input where
the signal is applied. Therefore, the most suitable definition of Vref is the rated input
level of the input being monitored for the crosstalk measurement.

For example, if a receiver input having a 7.75 VVrms rated input level is supplied with
an input signal, and a mic input having a 0.25 Vrms rated input level is measured,
then the rated input level for the mic input should be used to derive Vref. This assures
that the level of crosstalk onto the more sensitive mic input is low enough to prevent
receiver audio from leaking excessively onto the mic circuit thereby assuring a greater
level of safety.

EASA agrees to the proposal and suggest updating the specification for general
clarification.
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Annex 1 Use of updated standards
ETSO-C50c#1, ETSO-C57a#1, ETSO-C58a#1
Use RTCA DO-214 instead of EUROCAE ED-18/RTCA DO-170.

ETSO-C50c#21, ETSO-C57a#2, ETSO-C58a#2
Use EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/ DO-160D change 3.

Industry Position: ELOS (Equivalent Level of Safety) is provided by use of later
revision of the requirement document.

EASA: Often there is an update to a standard available but the reference in the ETSO
has not been changed The updated documents provide more precise information to
avoid misinterpretation. It is planed to update the ETSOs in the frame of the long term
rulemaking program to the most accurate version.
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European Aviation Safety Agency

Deviations requests for an ETSO approval for CS-ETSO
Applicable to Environmental Testing in general and to Mode S Transponders
Consultation Paper

1. Introductory note

The hereby presented deviations requests shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. Deviation CS-ETSO Subpart A 2.1
Use of EUROCAE ED-14E/RTCA DO-160E instead of ED-14D/DO-160D change 3.

Industry Position: ELOS (Equivalent Level of Safety) is provided by use of later revision
of the requirement document.

EASA: The newer environmental standard is considered equivalent to the previous
version.

3. Deviation ETSO-2C112b#1

ETSO-2C112b - AIR TRAFFIC CONTROL RADAR BEACON SYSTEM/MODE SELECT
(ATCRBS/MODE S) AIRBORNE EQUIPMENT

There is a specific marking requirement in the associated ED-73B document which
reads:
1.4.2.2 Transponder Labelling
Each transponder shall be clearly labelled with its actual functional level and its
optional capabilities. This shall be the word "level" followed by one digit between 1
and 5 followed by "e" if Extended squitter, "s" if SI code processing is supported
and/or “h” if the Hijack Mode is supported.
The label must be clearly visible when the transponder is mounted on the
aircraft. In the case of a change of transponder level or capability the label must
changed appropriately.
NOTE: For example, a level 4 transponder with S| capability, Extended squitter
capability, and Hijack Mode support, would be labelled "level 4esh".

Deviations requests

Deviate from ED-73B 1.4.2.2 to allow the level indication marking to be done somewhere
outside on the unit on a place visible during installation but not visible when installed in a
cockpit panel.

1 Cf. EASA Web: hitp://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Industry:

The flight crew is not using the information provided on the label. Consequently the
location of the label has no safety effect. Long standing Industry practice includes
marking ETSO products outside on the unit such that installers can assure only
appropriate products are installed.

EASA:

EASA agrees to the position. There is no requirement having the equipment label visible
in the cockpit. The transponder in question could be installed in an avionic bay not
accessible and consequently not visible during flight. This result in no need to require
visible marking when installed in a panel. Typically the equipment marking of all display
and control units being panel mounted are not visible when installed. There is a benefit
having such requirement for units being installed in an avionic bay. We stay with the
requirement having the marking easily visible if holding the unit in hand e.g. during
installation or on the bench.

The requirement is ambiguous. The most common interpretation for “when mounted” is
that the requirement has to be met after the installation has been finished. It is possible
to read the sentence as well in a way that the requirement is valid during installation.

EASA accepts the industry position and will not require a deviation request for this issue
based on the ambiguity of the requirement.
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European Aviation Safety Agency

Deviations requests for an ETSO approval for CS-ETSO applicable to
various aircraft instruments (ETSO-C10b, -C45a, -C46a) and ETSO-2C126 ELT
Consultation Paper

1. Introductory note

The hereby presented deviations requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C10b#3a — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Deviate from SAE AS 392C Section 4.2.4 to not display ALTITUDE or ALT next to the
tape indicating altitude.

AS392C (minimum performance standard for ETSO-C10b)
4.2.4 Name: The words “Altitude” or “Alt” shall be marked on the dial and may
be in the same finish as the numerals.

Industry:
The justification for this deviation is that the proposed instrument design provides an
equivalent level of safety based on the following factors:
(1) The conventional “basic T” arrangement of instruments. Can be regarded as a
compensating factor for lack of marking.

(2) The use of ARP 4102-7 recommended symbology, which has been proven in
extensive use on air transport and some GA aircraft. The use of ARP 4102-7
symbology is specifically recommended by AC 23.1311-1A, Installation of
Electronic Displays in Part 23 Airplanes.

(3) The collocation of related information.

The PFD will present airspeed through the use of an airspeed scale/tape and present
airspeed pointer with digital readout. Altitude will be presented similarly with an altitude
tape and present altitude pointer with digital readout. The arrangement of these
indicators relative to other primary flight instruments will conform to the mandated basic
“T” with attitude centred in front of the pilot, airspeed directly to the left of attitude, altitude
directly to the right of attitude, and heading information directly below attitude. This
arrangement, being mandated, is very familiar to pilots. Furthermore, the tapes and
present value pointers conform to the symbology recommended in ARP 4102-7 and
appendices. Labeling of the function or units of the airspeed and altitude indicators is not
recommended in 4102-7. Additional cues to the functions and units of these indicators
come from their proximity with related flight information. The true airspeed and ground
speed digital readouts are presented just below the airspeed indicator. Both these
readouts are labeled as to type and have “KTS” labels to indicate the units of the
displayed quantity, implying the units of the airspeed indicator. Likewise, directly above

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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the altitude indicator tape is the digital readout for pre-selected altitude with “FT”
indicating the units, implying the units of the altitude indicator. Below the altitude
indicator is a digital readout of the barometric pressure correction setting with inches of
mercury indicated with quote marks ().

EASA: The deviation has already been published and agreed with reference to the SAE
AS 8009A which is the successor document for the outdated AS 392c.

3. ETSO-C10b#5 — Aircraft Altimeter, Pressure Actuated, Sensitive Type

Use of an altitude tape and present altitude pointer with digital readout instead of 360°
circular readout.

Regulatory Requirement(s):
AS392c (minimum performance standard for ETSO-C10b)
4.1 Indication Method: The following method of indication shall be employed.
For indicating an ascent in altitude, the sensitive pointer shall move in a
clockwise direction completing one revolution (360 9 for each 1,000 feet of
altitude change. A means shall be provided for showing multitudes of
1,000 feet.

Industry:

The proposed instrument design provides an equivalent level of safety by:

(1) Compliance with the objectives of the AS392c requirement, though by different
means.

(2) Use of AC 23.1311-1A and ARP 4102-7 recommended symbology and format.

The presentation of altitude will be through the use of an altitude tape and present
altitude pointer with digital readout. The tape and present altitude pointer along with
digital readout provide direct indication of the current altitude. The tape moves down
relative to the fixed pointer to indicate an ascent in altitude. Thus, the pointer moves up
relative to the tape for increasing altitude. The tape, present altitude pointer, and digital
readout conform to the symbology recommendations of ARP 4102-7. In addition, visual
enhancements of the tape are provided at standard 500- and 1,000-foot increments as
recommended in AC 23.1311-1A and ARP 4102-7.

EASA: The use of a tape with a pointer in addition with a digital read out is accepted for
altitude information and the newer standards as SAE AS 8009 do not have such
requirement any longer.

4. ETSO-C10b#6 — Aircraft Altimeter, Pressure Actuated, Sensitive Type
Use a blue/brown background instead of a black one to display the altitude

Regulatory Requirement(s):
AS392c (minimum performance standard for ETSO-C10b)
4.2.3 Finish: Unless otherwise specified by the user, matte white material shall
be applied to major graduations, numerals and pointers. Non-functional
surfaces shall be durable dull black.

Industry:

The justification for this deviation is that the proposed instrument design provides
enhanced attitude awareness while not diminishing the performance and safety features
of the altitude indicating function.

This altitude indicator design overlays the altimeter functional surfaces (scale, pointer,
and digital readout) on the moving sky (blue)/ground (brown) patches of the attitude
indicator.  Sufficient contrast is provided between the altitude indicator functional
surfaces and the blue/brown background to ensure readability in all cockpit lighting
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conditions. Human factors evaluations and flight tests will be used to demonstrate this
and to show that the proposed instrument design adequately and safely performs the
intended function.

EASA: Such a design has been frequently used on electronic displays. Newer standards
as SAE AS 8009 do not have such requirement any longer.

5. ETSO-C45a#3a — Manifold Pressure Instruments
Use MAP or MAN PRESS instead of the required titles.

Regulatory Requirement(s):
The use of SAE AS 8042 instead of AS 411 has been previously accepted with ETSO-
C45a#1
AS8042
3.10.5 Instrument Title: The instrument title, MANIFOLD PRESSURE or MANIF
PRESS, shall be of the same approximate size but no larger than the
numerals.

Industry:

The justification for this deviation is that the proposed instrument design provides an
equivalent level of safety based on the following factors:

(1) The indication of units of measurements;

(2) The collocation of related information;
(3) Similarity with the instrument being replaced.

If displayed on the PFD or MFD, industry would like to use instrument titles MAP and
MAN PRESS as options to the TSO specified titles, (MANIFOLD PRESSURE or MANIF
PRESS) to indicate the gauge function. These titles provide design options to reduce
clutter on the displays.

The gauge will always be labeled with the units of measurement (in Hg). In addition the
manifold pressure gauge will always be collocated with other engine instruments (i.e.
propeller RPM). These two features along with an appropriate acronym or abbreviated
title, (MAP or MAN PRESS), are sufficient to provide quick determination of instrument
function. Furthermore, the existing manifold pressure gauge in the PA-32 (Saratoga) is
labeled with “MAP”. A STC project will replace the manifold pressure gauge and other
engine gauges in the PA-32 with indicators on the PFD and MFD. Thus, the MAP title for
the manifold pressure indicator on the PFD and MFD would be consistent with the
convention for the PA-32 aircraft.

EASA: In addition to the use of MAN as abbreviation — see ETSO-C45a#3 - EASA
agrees to use MAP as well to stay in line with existing cockpit philosophy.

6. ETSO-C46a#l1 Maximum Allowable Airspeed Indicator Systems

Use of RTCA DO-160D change 3 instead of the ,Federal Aviation Administration
Standard, Maximum Allowable Airspeed Indicator Systems" as environmental standard.

Industry: The equipment is mounted in one location. Consequently one set of
environmental requirements should be applied. It makes no sense to apply
environmental conditions been developed for a specific instrument and based on
mechanical design for the electronic display.

EASA: For the environmental standard in general CS-ETSO request the use of
EUROCAE ED-14D / RTCA DO-160D change 3. For some ETSOs specific
environmental requirements apply especially to reflect specifics of the sensor. In this
case only the display and the associated computer are affected and consequently one
common set of requirements should be used reflecting the assumed installation
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environment in the cockpit. There is no need having specific requirements for the
displaying of one instrument.

7. ETSO-2C126#1 406 MHz Emergency Locator Transmitter (ELT), ED-62
3.2.1.1

Use of 406.028 MHz instead of 406.025 MHz as operating frequency.

Industry: The COSPAS-SARSAT Specification for 406 MHz Distress Beacons C/S
T.001 requires the use of 406.028 MHz as centre frequency for new developments after
1. January 2002 in accordance with the COSPAS-SARSAT 406 MHz Frequency
Management Plan C/S T.012. There is a need to use the new frequency to receive the
required COSPAS-SARSAT approval.

EASA: EASA recognise COSPAS-SARSAT as the supervisor of the frequency allocation
in the 406 MHz band. Consequently all ELTs shall be in compliance with the COSPAS-
SARSAT requirements to ensure interoperability. EUROCAE Working Group 74 is
currently updating ED-62.

8. ETS0O-2C126#2 406 MHz Emergency Locator Transmitter (ELT), ED-62 3.1
ELT without 243.0 MHz transmitter capability:

Industry:

a) Harmonization of requirements. The FAA currently accepts either 121.5 and 243.0
MHz homing frequencies or 121.5 MHz homing frequency alone. Clearly the FAA
regards the 243.0 MHz transmitter as superfluous. Granting the deviation request
would bring the ETSO requirements in line with the FAA TSO requirements.

b) Harmonization of aviation and marine requirements. 406 MHz Emergency
Position Indicating Radio Beacons (EPIRB) do not contain a 243.0 MHz transmitter.
The marine beacon specification (RTCM) excludes this requirement and EPIRB
manufacturers have taken advantage of this to design their products at a lower price
point. Marine beacons use the identical technology as the Aviation beacons do.
These beacons are not to be confused with the L-Band maritime system that use the
INMARSAT-E satellite system, but in fact the actual transmissions are identical to the
Aviation beacons. The only differences are the fact that Aviation beacons are
required to pass additional environmental testing such as Vibration, Shock, Impact,
Fire, Humidity, etc. The differences stop at that point. The same Search & Rescue
(SAR) teams respond to both Aviation and Marine distress signals, and there is no
data to indicate any difference in response to Marine SAR emergency calls versus
Aviation calls. In fact from a safety perspective most SAR rescue personnel consider
the Maritime system to be ahead of the Aviation community. They were the first to
mandate 406 MHz beacons. Granting the deviation request would make the
European Marine and Aviation requirements identical, simplifying the design of future
SAR location electronics, and permitting a single world-wide design.

¢) JAR-OPS 1, 3.820, 1.820 Requirements. These JAR-OPS requirements specify
that ELT operate on 121.5 and 406 MHz only. We cannot find any requirement for an
ELT to operate on 243.0 MHz.

d) ICAO Requirements. Here again we cannot find a requirement that a ELT operate
on 243.0 MHz. ICAO ANNEX 10 - Volume V Chapter 2.1 “Frequencies for
emergency locator transmitters (ELTs) for search and rescue” states that emergency
locator transmitters shall operate on both 406 MHz and 121.5 MHz.

e) Price reduction. As noted above, elimination of the requirement for a 243.0 MHz
transmitter will allow industry to eliminate components and simplify production
processes, resulting in lower-priced ELTs. In future designs the reduced current drain
may permit the elimination of one of the Lithium battery cells, reducing weight,
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9)

volume and the amount of hazardous material in the ELT. While price normally
wouldn’t be considered in a deviation, the cost of beacons is major factor in the
Aviation community acceptance of 406MHz beacons. 406MHz beacons have a
number of advantages over 121.5/243.0MHz beacons and quite a number of
organizations and countries are doing everything that they can to encourage adoption
of 406MHz beacons. One of the things they are encouraging is lower cost 406 MHz
beacon designs to facilitate replacement of older 121.5/243.0 MHz beacons.
However for Europe unless the requirements are changed or a deviation granted to
exclude 243.0MHz what will happen is a two tiered pricing system. Beacons
complying with European requirements will cost more in order to comply with the
more stringent requirements.

Phase out of 121.5/243.0 MHz Satellite Surveillance: As of February 2009
COSPAS/SARSAT will stop satellite surveillance of both 121.5 and 243.0 MHz
frequencies through the LEO satellites. Granting the deviation request promotes the
transition to a “pure” 406 MHz SAR environment.

Equivalent level of safety: Normally, for a deviation to be approved the applicant
must demonstrate that the deviation has an equivalent level of safety to the
“undeviated” product. In practical terms this could be interpreted as meaning that the
aircraft operation is not compromised in any way. In this case the removal of the
243.0 MHz homing transmitter from the ELT has no effect on aircraft operations.

EASA:

We agree to the fact that there is no world wide requirement having a 243.0 transmitter
capability. Historically this military rescue frequency has been used in parallel to have a
better location possibility. Meanwhile the strategy to locate an ELT has changed and the
satellite observation on those frequencies will be phased out. Even though the 243.0
MHz transmitter could provide an additional homing possibility we agree that the benefit
is limited compared with the additional effort. Consequently we step back to the minimum
requirement as agreed on ICAO level and agree to the deviation not to have a 243.0 ELT
transmitter capability.

Currently the EUROCAE working group 74 is updating ED-62.
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Deviations requests for an ETSO approval for CS-ETSO
Applicable to a Cargo Container

Introductory note

The hereby presented Deviations request shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004' products
certification procedure dated 30 March 2004, Article 3 (2.) of which states:

2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted
to the panel of experts and be subject to a public consultation of at least 3 weeks,
except if they have been previously agreed and published in the Official Publication
of the Agency. The final decision shall be published in the Official Publication of the
Agency.”

Identification of issue

PalNet GmbH submits to EASA a deviation request against CS-ETSO-90c for their
Cargo Container P/N 27 M THB-(). The applicant has not received or is not
currently seeking for the related FAA TSO approval.

ETSO-C90c is addressing cargo pallets, nets, and containers.

Deviations request dated 25-04-2007 — Cargo Container

Deviate from NAS 3610 paragraph 3.10.1 by reducing the ultimate static loads to be
withstood by this specific Unit Load Device (ULD).

Industry:

0. Background
Various airlines need a type of Horse Container to transport horses by air. The horse

container P/N 27 M THB-() is capable to transport 3 horses and has space for a
human guide during the flight.

This Horse Container shall be transported as an ULD in Wide Body Aircraft such as
B-747 and MD-11.

1. Requirements (see NAS 3610 para 3.10.1)
The Horse Container P/N 27 M THB-() (to be identified as NAS 3620-2M3C)
should be substantiated to the Ultimate Loads from NAS3610 table I1:

ultimate loads: [1b] [daN]
max. vertical load (Up): P'v 38,000 16909
max. down load (Down): P'd 76,500 34700
max. side load (Side)*: P's 22,500 10206
max. rear load (Aft)*: P'r 22,500 10206
max. fwd. load (Forward)*: P'f 22,500 10206

* In combination with a down load equal to the forward load

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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Load condition Nr.: 18 (see NAS 3610 Table I1)

Restraint condition Nr.: 7 (see NAS 3610 Table I11)
max. height of centre of gravity: 48 in
2. Deviations

Since the peculiar and specific destination of the ULD, PalNet would like to
introduce the following deviations from paragraph. 3.10.1 of NAS 3610:
a)  The ultimate loads to be sustained by the Horse Container will be reduced to:

ultimate loads: [1b] [daN]
max. vertical load (Up): P'v 24463 10885
max. down load (Down): P'd 48925 21770
max. side load (Side)*: P's 14484 6445
max. rear load (Aft)*: P'r 14484 6445
max. fwd. load (Forward)*: P'f 14484 6445

* In combination with a down load equal to the forward load
b)  The Centre of Gravity will be located in the centre of the individual panel.

3. Justification for an Equivalent Margin of Safety

i. The Centre of Gravity is calculated in the centre of the individual panel. This is
the critical load case for these four side suspended panels under equal load.

ii. The reduced (proposed) ultimate loads are shown on the ETSO placard of the
Horse Container.

iii. The Component Maintenance Manual describes the handling and the limitations
of the Horse Container.

EASA:

We accept the position of the applicant because of the ULD peculiar mission;
moreover placards and instructions on the CMM shall prevent from any misuse of
this ULD. The NAS 3610 loads required for a 2M3 ULD are posing an undue
burden when the payload is reduced by the nature of the cargo.
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Request for deviation from applicable airworthiness code
Consultation Paper

Equipment model: Main wheel for Large Transport aircraft

Airworthiness code involved: European Technical Standard Order ETSO-C135
Transport aeroplane wheels and wheels and brake
assemblies.

Date: 20.04.2007

1. Introductory note

The hereby presented Deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks,
except if they have been previously agreed and published in the Official Publication
of the Agency. The final decision shall be published in the Official Publication of the
Agency.”

2. Background

2.1 Identification of issue

The main wheel for a large transport aircraft meets the minimum performance
standard prescribed by ETSO-C135 except for the requirement hereunder.

ETSO-C135 § 3.2.2.2 Combined Yield Load (wheels tests) requires: "There must be
no interference in any critical areas between the wheel and brake assembly, or
between the most critical deflected tyre and brake (with fittings) up to limit load
conditions..."

During ETSO-C135 qualification testing, interference occurred between brake and
tyre before the combined limit loads were reached. Indeed the tyre selected by the
aircraft manufacturer came in contact with the brake structure (Brake Actuator carrier
torque take-out) at a combined load value of 72% of limit radial load and 90% of limit
side load.

The wheel manufacturer is submitting to EASA this deviation request against ETSO-
C135 for the main wheel for this aircraft type.

1 cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag Board/2004/mb_decision 0704.pdf






2.2 Arguments supporting the deviation request

The wheel manufacturer claims that deviations concerning similar cases has been
substantiated and approved previously and proposes EASA accept the relevant
deviation as is, according to the following arguments.

Tests results have been submitted by the wheel manufacturer to the aircraft
manufacturer. According to the aircraft manufacturer a side load is not predicted to
exceed 90% of limit load for this condition more often than once in 10,000 flights.

The aircraft manufacturer stated that in case of interference only 2 positions (8
wheels per aircraft) would be affected, and that in case of a 2 tyres failure, this failure
would be considered as minor, for airplane safety.

Moreover, when conditions for this aircraft are compared with a similar aircraft model
from the same manufacturer (same wheel rim diameter), similar combined load
vectors and lateral tyre stiffness are found.

Also, the lateral distance (clearance) between tyre and brake are similar for this
aircraft and a similar model from the same manufacturer. With the fleet of this similar
model accumulating more than 38,000 landings to date, no such interference has
been identified.

Annex 1 includes a 7-page document issued by the aircraft manufacturer to
substantiate more precisely those statements.

The wheel manufacturer recalls that a similar request for deviation has already been
granted by a subcontracted National Aviation Authority on behalf of EASA for another
of its main wheels.

Taking into account the facts presented above, the wheel manufacturer considers
that this main wheel complies with the ETSO-C135 requirements, providing an
equivalent level of safety.

The wheel manufacturer agrees that the information contained in this document is not

proprietary.

ANNEX 1 (7 pages): Aircraft manufacturer analysis on Brake tire interference at limit
side load (ETSO / TSO-C135 compliance)





2.3 EASA Position

EASA agrees that all aspects of the ETSO minimum performance standard have been met by
this wheel, with the exception of paragraph 3.2.2.2, which requires that there shall be no
interference between wheel brake and tyre at combined limit radial and side load conditions.

The wheel manufacturer requests a deviation to ETSO-C135 for paragraph 3.2.2.2, which
states,
“There must be no interference in any critical areas between the wheel and brake
assembly, or between the most critical deflected tyre and brake (with fittings) up to
limit load conditions, taking into account the axle flexibility. Lack of interference can
be established by analyses and/or tests.”

The justification of this deviation request is made with the following arguments,
a) Acceptable aircraft level risk

The aircraft manufacturer has analysed the aircraft level hazards associated with the potential
tyre failure which could be caused by this interference. It has been determined that the likely
failure mode, the loss of up to two tyres on a single gear, has consequences no worse than
major for the aircraft. This classification has been accepted by the aircraft certifying
authority.

b) Unlikely to reach this loading condition in service

The aircraft manufacturer quotes a statistical examination of side load factors collected from
large transport aircraft in service. This shows that the case giving rise to this loading
condition is conservative for commercial airliners and becomes more conservative with
increasing aircraft size.

EASA only partially accept this report in support of this deviation, since it is understood that
the data in the report quoted is "clipped" data - i.e. the data was edited at source before use by
the authors of the report. The report is useful, however, for showing typical, rather than
extreme, operational loads and for the showing of trends. The report does show, however,
that larger aircraft tend to experience lower lateral loads than smaller aircraft. The report also
shows that high lateral loads are not typical of service experience which does contribute to
this particular case.

C) Comparison to existing approved design in service

The aircraft manufacturer compares the tyre clearances for the subject wheel and brake
assembly with those of a similar large transport aircraft already in service. They claim that
the dimensions are similar as are the loads and the tyre stiffnesses, and so the service record
(of no identified interferences) for the comparison aircraft can be used as supporting evidence
that tyre/brake interferences are not likely.

EASA consider this comparison valid, but it is made against a single type with some, but not
extensive, service history and also having a different configuration of landing gear.





EASA has reviewed this requested deviation and agrees that the above arguments are
acceptable compensating factors providing an equivalent level of safety for the intent of
ETSO C135 requirements. Therefore, EASA envisages granting the requested deviation to
ETSO with limitations stated on the ETSO Authorisation.

Note: If this deviation is accepted, it would than be published in the Official Publication of
the Agency. It would then be usable by other applicants, if they could substantiate their
specific case with relevant data and when supported by the applicable aircraft manufacturer.
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From: Engineer for Wheels/Tires/Brakes)
' Engineer for JRjTanding Gear Structures)
Subject: Bl Brake Tire Interference at Limit Side Load (TSO-C{35 Compliance)

Pae: Janunary 8, 2007

Reference: FAA TS0-C133, Transport Alrplane Wheels and Wheel and Brake Assemblies, dated
May 2, 2002

F has informed [N that the [ main tire touches the NI brake actuator

ousing at a combined load condition of 72% of limit radial load and 90% of limit side load during TSO-
C135 testing. A side load is not predicted to exceed 90% of limit Joad for this condition more often than
once in 10,000 fights. This letter is to inform [N 12t this condition is acceptable.

The applicable Federal Aviation Regulation which penerates this load condition is §25.495, see
altachments 1 and 2. Assuming tires | and 2 on the L/H Gear have brakeftive interference, the next
highest side load would be tires 1 and 2 on the R/H Gear. These tires have loads that are approximately
33% of the maximum limit loads. Since brake/tire iaterference occurs at 7236 of limit radial load and
90% of limit side load, we ¢an conclude that only twe of the eight MLG fires on the [ would have
brakehire interference under limit load conditions. Further, even if two tires were to fail as a result of
contact, the - brake system functional hazard assessment does not classify faiture of two tires as a
major hazasd effect on the airplane (loss of more than 50% of tires on a single gear is defined as 2 major
hazard effect on the airplane). Thas, failure of two tires is considered minor in its effect on airplane
safety. {Seeattachment 3}

DOT/FAAIAR-02/129, “Side Load Factor Swatistics from Commergizl Aireraft Ground Operations,
Yanwary 2003, presents snalyses and statistical summaries of landing and ground operations data
gathered 1o provide the FAA with a technical basis for assessing the suitability of the ¢.5-g lateral
acceleration oriteria for turing, As notad in the repost, for ground turning operations measured, lateral
ioad factors are decidedly a function of airplane size. Itis also recognized that the §.5g lateral load facror
is an arbitrary value specified for the maximum required ground turning toad condition and that for
larger/heavier wansport jets such as the -%he lateral loads euperienced during ground turns are
substantially less.

As further discussion of the likelihood of actual contact between the tire and brake actuator housing,
service data has been analyzed in conjunction with quatification data. A similar wheel rim size is used on

the MLG (52x21,0R22) and the [ MLG (50x20.0R22). The combined load vectors are
simitlar for the and - The iaterai tire stiffness values are similar for the and
The lateral distance from the tire to the brake is similar for the qam‘[ the No
{estimated at 38,296 landings).

such interference has been identified in the life of the | SRR flect
(See attachments 4 and 5.)

Landing Gear Sfructures Engineering

Wheels/Tires/Brakes Engineering

Attachmens 1 - 6
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Attachment 1
B Main Wheel Limit Loads

The critical wheel reactions for the JEBB main landing gear are caleulated to the requirements of
HACFR 25495, which states:

In the static position, the airplane is assumed to execute a steady turn by nose gear
steering, or by application of sufficient differential power, so that the Hmit load factors
applied at the center of gravity are 1.0 vertically and 0.5 lateraily. The side ground
reaction of each wheel must be (.5 of the vertical reaction.

The reactions are calculated assuming the airplane is at its maximum taxi weight and oritical
center of gravity.






Attachment 2

B 1v2in Wheel Loods (§25.495)
Ground Turn Right, 50/50 Tire
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Data Supporting “Equivalent Level of Safety™

" Attachment 3

The following tabie is from the I brake system functional hazard assessment.

Functional Harard Assessment

n Function Huzard Description | Phase | Hazard Effect | Remarks
Classification
MSB70 | Wheels/ Tires | Loss of morethan | Li, Maior Loss of more than
{ Brakes 50% of tires (failed | L2, T} 50% of tires on one
or deflated) ona gear can overload
single gear fail to remaining tires and
provide adequate cause loss of all tires

braking force when
needed,

on a gear resulting n
fonger stopping
distances.

L1 - Landing 60 knots and below (Low speed).
1.2 ~ Landing 60 knots and ahove (High speed).
Tt ~ Takeoff Roll Priorto V1,






Attachment 4

Tire / Brake Interference Comparison: IRl vs. EEE
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Attachment 5

Data Supporting Rationale to Establish BB Suceessful Service Experience as Validating
Successiud Service Experience

Background :
Backeround: RN (52x21.0R22) has similar MLG wheel rim size as I (50x20.0R22).

Maximum Limit Side Load Condition: 83,060 ib (radial}, 41,330 b {side) - combined lpad
vector = 92,864 1h.

BB 1:ximum Liniic Side Load Condition: 110,000 1b (radial), 82,000 Ib (side) ~
combined load vector = 137,200 Ib.

Comparable Tire Side Stiffhess
Tire Side Stiffness Factor:
B Mi2in Landing Gear tire is size 50x20.0R22 34PR 235 mph (tested tire size during TSO
qualification), :

Main Landing Gear tire is minimum size 52x21 0R22 36FR 235 mph (tested tive size
during TSO gualification).
The tire has similar lateral stiffness to the [ tire (see attachment & tire
qualification chart - Static Lateral Deflection Test).

Tire to Brake [ ateral Distance
The lateral distance from the tire to the brake is shown in attachment 4. The - lateral
distance (4.92 inches) is similar to the [[ERERINER iateral distance (4.04 inches),

Comparison with B i sorvice History

Based on the lower combined loads of the [JjJJBand the similarity shown above with tire laterat
stiffness and tire to brake lateral distance, the [l brake/tire can use the service experience of

the |EEEREN. There have been 38,296 landings fow fleet as of November 30,
2006, There have been no recorded instances of the B tires touching the brake in [
B ficct history.
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50x20.0R22 34PR & 52x21.0R22 36PR Lateral Stiffness Comparison
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ETSO C-135

Deviation Request for CS-ETSO ETSO-C135 applicable
to Transport Aeroplane Wheels and Brake Assemblies

dated 24/10/2003
EASA

Commenter: UK CAA
Paragraph: General
Comment: | The rationale for the justification of the consequences of this

deviation being no worse than major is understood. However, it is
considered that the justification presents mitigating factors that the
minimal impact on safety is acceptable, rather than justifying an
‘equivalent level of safety’. It is suggested that this issue has arisen
because the loading cases defined by the tyre ETSO and the wheel
ETSO are different and the tyre ETSO includes the combined radial
and side load test from the wheel ETSO.

It is recommended that the two ETSOs should be harmonised so that
the loading cases are the same, and, in particular, that a combined
radial and side load test be included In the ETSO for the tyre.

Justification:

Proposed Text:
(if applicable)

Author’s
Response:

The commenter is correct in their assessment of the justification for
this deviation. The minimal impact on safety is acceptable, rather
than being an equivalent level of safety.

It is also accepted that one or both of the ETSOs (for wheels and
brakes and for tyres) will need to be revised, but this is the work of
future rulemaking, and in the meantime, the deviation will be
accepted as explained in the EASA Paosition.











Request for deviation from applicable airworthiness code
Consultation Paper

Equipment model: Main wheel for Large Transport aircraft

Airworthiness code involved: European Technical Standard Order ETSO-C135
Transport aeroplane wheels and wheels and brake
assemblies.

Date: 20.04.2007

1. Introductory note

The hereby presented Deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision n°7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as
well important special conditions and equivalent safety findings, shall be submitted to
the panel of experts and be subject to a public consultation of at least 3 weeks,
except if they have been previously agreed and published in the Official Publication
of the Agency. The final decision shall be published in the Official Publication of the
Agency.”

2. Background

2.1 Identification of issue

The main wheel for a large transport aircraft meets the minimum performance
standard prescribed by ETSO-C135 except for the requirement hereunder.

ETSO-C135 § 3.2.2.2 Combined Yield Load (wheels tests) requires: "There must be
no interference in any critical areas between the wheel and brake assembly, or
between the most critical deflected tyre and brake (with fittings) up to limit load
conditions..."

During ETSO-C135 qualification testing, interference occurred between brake and
tyre before the combined limit loads were reached. Indeed the tyre selected by the
aircraft manufacturer came in contact with the brake structure (Brake Actuator carrier
torque take-out) at a combined load value of 72% of limit radial load and 90% of limit
side load.

The wheel manufacturer is submitting to EASA this deviation request against ETSO-
C135 for the main wheel for this aircraft type.

1 cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag Board/2004/mb_decision 0704.pdf










2.2 Arguments supporting the deviation request

The wheel manufacturer claims that deviations concerning similar cases has been
substantiated and approved previously and proposes EASA accept the relevant
deviation as is, according to the following arguments.

Tests results have been submitted by the wheel manufacturer to the aircraft
manufacturer. According to the aircraft manufacturer a side load is not predicted to
exceed 90% of limit load for this condition more often than once in 10,000 flights.

The aircraft manufacturer stated that in case of interference only 2 positions (8
wheels per aircraft) would be affected, and that in case of a 2 tyres failure, this failure
would be considered as minor, for airplane safety.

Moreover, when conditions for this aircraft are compared with a similar aircraft model
from the same manufacturer (same wheel rim diameter), similar combined load
vectors and lateral tyre stiffness are found.

Also, the lateral distance (clearance) between tyre and brake are similar for this
aircraft and a similar model from the same manufacturer. With the fleet of this similar
model accumulating more than 38,000 landings to date, no such interference has
been identified.

Annex 1 includes a 7-page document issued by the aircraft manufacturer to
substantiate more precisely those statements.

The wheel manufacturer recalls that a similar request for deviation has already been
granted by a subcontracted National Aviation Authority on behalf of EASA for another
of its main wheels.

Taking into account the facts presented above, the wheel manufacturer considers
that this main wheel complies with the ETSO-C135 requirements, providing an
equivalent level of safety.

The wheel manufacturer agrees that the information contained in this document is not

proprietary.

ANNEX 1 (7 pages): Aircraft manufacturer analysis on Brake tire interference at limit
side load (ETSO / TSO-C135 compliance)









2.3 EASA Position

EASA agrees that all aspects of the ETSO minimum performance standard have been met by
this wheel, with the exception of paragraph 3.2.2.2, which requires that there shall be no
interference between wheel brake and tyre at combined limit radial and side load conditions.

The wheel manufacturer requests a deviation to ETSO-C135 for paragraph 3.2.2.2, which
states,
“There must be no interference in any critical areas between the wheel and brake
assembly, or between the most critical deflected tyre and brake (with fittings) up to
limit load conditions, taking into account the axle flexibility. Lack of interference can
be established by analyses and/or tests.”

The justification of this deviation request is made with the following arguments,
a) Acceptable aircraft level risk

The aircraft manufacturer has analysed the aircraft level hazards associated with the potential
tyre failure which could be caused by this interference. It has been determined that the likely
failure mode, the loss of up to two tyres on a single gear, has consequences no worse than
major for the aircraft. This classification has been accepted by the aircraft certifying
authority.

b) Unlikely to reach this loading condition in service

The aircraft manufacturer quotes a statistical examination of side load factors collected from
large transport aircraft in service. This shows that the case giving rise to this loading
condition is conservative for commercial airliners and becomes more conservative with
increasing aircraft size.

EASA only partially accept this report in support of this deviation, since it is understood that
the data in the report quoted is "clipped" data - i.e. the data was edited at source before use by
the authors of the report. The report is useful, however, for showing typical, rather than
extreme, operational loads and for the showing of trends. The report does show, however,
that larger aircraft tend to experience lower lateral loads than smaller aircraft. The report also
shows that high lateral loads are not typical of service experience which does contribute to
this particular case.

C) Comparison to existing approved design in service

The aircraft manufacturer compares the tyre clearances for the subject wheel and brake
assembly with those of a similar large transport aircraft already in service. They claim that
the dimensions are similar as are the loads and the tyre stiffnesses, and so the service record
(of no identified interferences) for the comparison aircraft can be used as supporting evidence
that tyre/brake interferences are not likely.

EASA consider this comparison valid, but it is made against a single type with some, but not
extensive, service history and also having a different configuration of landing gear.









EASA has reviewed this requested deviation and agrees that the above arguments are
acceptable compensating factors providing an equivalent level of safety for the intent of
ETSO C135 requirements. Therefore, EASA envisages granting the requested deviation to
ETSO with limitations stated on the ETSO Authorisation.

Note: If this deviation is accepted, it would than be published in the Official Publication of
the Agency. It would then be usable by other applicants, if they could substantiate their
specific case with relevant data and when supported by the applicable aircraft manufacturer.
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From: Engineer for Wheels/Tires/Brakes)
' Engineer for JRjTanding Gear Structures)
Subject: Bl Brake Tire Interference at Limit Side Load (TSO-C{35 Compliance)

Pae: Janunary 8, 2007

Reference: FAA TS0-C133, Transport Alrplane Wheels and Wheel and Brake Assemblies, dated
May 2, 2002

F has informed [N that the [ main tire touches the NI brake actuator

ousing at a combined load condition of 72% of limit radial load and 90% of limit side load during TSO-
C135 testing. A side load is not predicted to exceed 90% of limit Joad for this condition more often than
once in 10,000 fights. This letter is to inform [N 12t this condition is acceptable.

The applicable Federal Aviation Regulation which penerates this load condition is §25.495, see
altachments 1 and 2. Assuming tires | and 2 on the L/H Gear have brakeftive interference, the next
highest side load would be tires 1 and 2 on the R/H Gear. These tires have loads that are approximately
33% of the maximum limit loads. Since brake/tire iaterference occurs at 7236 of limit radial load and
90% of limit side load, we ¢an conclude that only twe of the eight MLG fires on the [ would have
brakehire interference under limit load conditions. Further, even if two tires were to fail as a result of
contact, the - brake system functional hazard assessment does not classify faiture of two tires as a
major hazasd effect on the airplane (loss of more than 50% of tires on a single gear is defined as 2 major
hazard effect on the airplane). Thas, failure of two tires is considered minor in its effect on airplane
safety. {Seeattachment 3}

DOT/FAAIAR-02/129, “Side Load Factor Swatistics from Commergizl Aireraft Ground Operations,
Yanwary 2003, presents snalyses and statistical summaries of landing and ground operations data
gathered 1o provide the FAA with a technical basis for assessing the suitability of the ¢.5-g lateral
acceleration oriteria for turing, As notad in the repost, for ground turning operations measured, lateral
ioad factors are decidedly a function of airplane size. Itis also recognized that the §.5g lateral load facror
is an arbitrary value specified for the maximum required ground turning toad condition and that for
larger/heavier wansport jets such as the -%he lateral loads euperienced during ground turns are
substantially less.

As further discussion of the likelihood of actual contact between the tire and brake actuator housing,
service data has been analyzed in conjunction with quatification data. A similar wheel rim size is used on

the MLG (52x21,0R22) and the [ MLG (50x20.0R22). The combined load vectors are
simitlar for the and - The iaterai tire stiffness values are similar for the and
The lateral distance from the tire to the brake is similar for the qam‘[ the No
{estimated at 38,296 landings).

such interference has been identified in the life of the | SRR flect
(See attachments 4 and 5.)

Landing Gear Sfructures Engineering

Wheels/Tires/Brakes Engineering

Attachmens 1 - 6
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Attachment 1
B Main Wheel Limit Loads

The critical wheel reactions for the JEBB main landing gear are caleulated to the requirements of
HACFR 25495, which states:

In the static position, the airplane is assumed to execute a steady turn by nose gear
steering, or by application of sufficient differential power, so that the Hmit load factors
applied at the center of gravity are 1.0 vertically and 0.5 lateraily. The side ground
reaction of each wheel must be (.5 of the vertical reaction.

The reactions are calculated assuming the airplane is at its maximum taxi weight and oritical
center of gravity.










Attachment 2

B 1v2in Wheel Loods (§25.495)
Ground Turn Right, 50/50 Tire
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Data Supporting “Equivalent Level of Safety™

" Attachment 3

The following tabie is from the I brake system functional hazard assessment.

Functional Harard Assessment

n Function Huzard Description | Phase | Hazard Effect | Remarks
Classification
MSB70 | Wheels/ Tires | Loss of morethan | Li, Maior Loss of more than
{ Brakes 50% of tires (failed | L2, T} 50% of tires on one
or deflated) ona gear can overload
single gear fail to remaining tires and
provide adequate cause loss of all tires

braking force when
needed,

on a gear resulting n
fonger stopping
distances.

L1 - Landing 60 knots and below (Low speed).
1.2 ~ Landing 60 knots and ahove (High speed).
Tt ~ Takeoff Roll Priorto V1,










Attachment 4

Tire / Brake Interference Comparison: IRl vs. EEE
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Attachment 5

Data Supporting Rationale to Establish BB Suceessful Service Experience as Validating
Successiud Service Experience

Background :
Backeround: RN (52x21.0R22) has similar MLG wheel rim size as I (50x20.0R22).

Maximum Limit Side Load Condition: 83,060 ib (radial}, 41,330 b {side) - combined lpad
vector = 92,864 1h.

BB 1:ximum Liniic Side Load Condition: 110,000 1b (radial), 82,000 Ib (side) ~
combined load vector = 137,200 Ib.

Comparable Tire Side Stiffhess
Tire Side Stiffness Factor:
B Mi2in Landing Gear tire is size 50x20.0R22 34PR 235 mph (tested tire size during TSO
qualification), :

Main Landing Gear tire is minimum size 52x21 0R22 36FR 235 mph (tested tive size
during TSO gualification).
The tire has similar lateral stiffness to the [ tire (see attachment & tire
qualification chart - Static Lateral Deflection Test).

Tire to Brake [ ateral Distance
The lateral distance from the tire to the brake is shown in attachment 4. The - lateral
distance (4.92 inches) is similar to the [[ERERINER iateral distance (4.04 inches),

Comparison with B i sorvice History

Based on the lower combined loads of the [JjJJBand the similarity shown above with tire laterat
stiffness and tire to brake lateral distance, the [l brake/tire can use the service experience of

the |EEEREN. There have been 38,296 landings fow fleet as of November 30,
2006, There have been no recorded instances of the B tires touching the brake in [
B ficct history.
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Attachment 6

50x20.0R22 34PR & 52x21.0R22 36PR Lateral Stiffness Comparison
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European Aviation Safety Agency

Deviations requests for an ETSO approval for CS-ETSO applicable to
GPS receivers (ETSO-C129a)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C129a#6 — Airborne Supplemental Navigation Equipment Using
Global Positioning System (GPS)

Deviate from EUROCAE ED-72A Section 3.2.2.4.j.(4), -(5) and provide a smooth full
scale cross track deviation transition instead of full scale switching.

Requirement:

(4) At a distance of 3 NM inbound to the final approach fix, the equipment shall indicate that an
automatic non-numeric display sensitivity change will occur. If the approach mode was not
previously activated, the approach enable alert shall be repeated (for manual selection only).

(5) At a distance of 2 NM inbound to the FAF, if the approach has been enabled, the equipment
shall automatically verify that satellite vehicle geometry will be suitable during the approach. This
must be done using the RAIM function defined in paragraph 3.2.2.3d(1). If the RAIM is predicted
to be available, the equipment shall switch to approach mode and:
— immediately transition from terminal integrity performance to approach integrity
performance as specified in paragraph 3.2.1.
— provide a smooth transition from 1 NM non-numeric display sensitivity to 0.3 NM
sensitivity at the final approach fix.

Industry:

The ETSO calls for transition to 1.0 NM scaling during the approach transition phase,
then changing to 0.3 NM scaling at a point 2 NM from the FAF. In our opinion (based on
computer simulation), this relatively abrupt scaling change will cause erratic and
unsatisfactory autopilot captures when the deviation is interfaced in place of a standard
2° to 3° beam width localizer signal for which the autopilot ILS control laws were
designed.

Industry proposes the following alternative: When the approach is activated, instead of
scaling as proposed in the ETSO the FMS will revert to a 2° full scale deviation (i.e.
localizer look-alike), based upon a hypothetical 10,000 foot runway fife miles from the
FAF. At the point where the 2° scaling becomes equal to 0.3 NM, the unit will then
transition to linear deviation with 0.3 NM full scale for the remainder of the approach, as
per ETSO. This transition point will occur approximately at the FAF.

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf

ETSO.DevP.08 1/5





Some FMS has used this concept (i.e. ILS look-alike) for many years and has never
encountered any problems with interface to current autopilot / flight director ILS input
control laws. This concept had been evaluated many times during FMS certification and
has been found acceptable. The 2° beam width provides more sensitive deviation scaling
than the 1.0 NM scaling as specified in the ETSO. Therefore the flight technical error will
be reduced.

EASA: We accept the deviation as alternate means to meet the requirement.

3. ETSO-C129a#7 — Airborne Supplemental Navigation Equipment Using
Global Positioning System (GPS)

a) Deviate from EUROCAE ED-72A Section 3.2.2.4.j(4) and enable the approach 3 NM
prior to the FAF or the FACF, if a CF leg is coded as start of the sequence.

b) Provide the scale change alert 15 seconds instead of 3 NM prior to the FAF or FACF
Requirement:

(4) At a distance of 3 NM inbound to the final approach fix, the equipment shall indicate that an
automatic non-numeric display sensitivity change will occur. If the approach mode was not
previously activated, the approach enable alert shall be repeated (for manual selection only).

Industry:

a) In many cases the coding of the final approach segment begins with Final Approach
Course FIX (FACF) about two miles prior to the Final Approach Fix (FAF). This is the
point to be used for the transition from Approach Arm state to Approach Active state.
Consequently a deviation is requested to allow the approach enable alert message,
when required, 3NM before either FACF or FAF whichever is the first waypoint of the
final approach segment, rather than always before the FAF as stated in the ETSO.

b) The scale change alert shall be provided 15 seconds before the FAF or FACF rather
than using a fixed three mile distance from the FAF. This will allow more consistent
alerting based upon time rather than distance, and will work equally well in slow as well
as fast airplanes.

EASA: a) We agree to allow the starting point of the first leg of the approach sequence
to be used as the point for the approach mode alerting.

b) We agree to use a time period of 15 seconds before reaching instead a distance of
3NM for the approach mode enable alert. The system knows the speed as well the
position. For a dedicated speed the requirements can be seen as identical. As the
equipment may be installed in different types of aircraft a time related alerting can be
seen more precise than a distance related one as it allows the same pilot reaction period
independent from the aircraft speed.

4. ETSO-C129a#8 — Airborne Supplemental Navigation Equipment Using
Global Positioning System (GPS)

Deviate from EUROCAE ED-72A Section 3.2.2.4.f(3) and allow automatic leg
sequencing for procedure turns vs. the ETSO requirement of manual leg sequencing.

Requirement:

(3) The equipment shall provide the capability for accomplishment of holding patterns and
procedure turns. Activation of this function shall at least :

— Change automatic waypoint sequencing to manual.

— Permit the pilot to readily designate a waypoint and select a desired course (by means
of a numerical keypad entry, HSI course pointer, CDI omni-bearing selector, etc...) to or
from the designated waypoint (TO/FROM mode operation is acceptable).

— Retain all subsequent waypoints in the active flight plan in the same sequence.
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— Permit the pilot to readily return to automatic waypoint sequencing at any time prior to
the designated fix ("TO" waypoint) and continue with the existing flight plan.

Industry:

Holding patters currently comply with this requirement, as the aircraft will repeatedly fly
over the holding fix with no pilot intervention. Exiting a holding pattern requires pilot
action either by pressing Direct-To or by pressing PROCEED line select key on the
holding page. No deviation is requested in regards to holding patterns.

Procedure turns are coded in the data base as a series of ARNIC 424 leg types, and the
legs automatically sequence with no pilot intervention. Guidance to the aircraft is
provided by roll steering interface, therefore providing smooth leg transitions throughout
the procedure turn leg sequence. Procedure turns have been evaluated by test pilots and
operation has been found to be acceptable. To require manual leg sequencing would
increase pilot work load, and therefore be an undesirable change to the operation. A
deviation is requested to allow automatic leg sequencing for Procedure Turns.

EASA: We accept the automatic leg sequencing for procedure turns as alternate means.

5. ETSO-C129a#9 - Airborne Supplemental Navigation Equipment Using
Global Positioning System (GPS)

Deviate from EUROCAE ED-72A Section 3.2.2.4.j(2) and enable the approach alert at
50 NM from the destination airport vs. the requirement of alerting at 30 NM.

Use a two step operation to select the approach mode after the alert message has been
received if not displaying the typically selected NAV page.

Requirement:

(2) The equipment may enable the approach manually or automatically.

— If the approach is enabled manually, the equipment shall provide an approach enable
alert at a radial distance of 30 NM from the destination airport. After display of this alert,
a means shall be provided to enable the approach mode with a single action by the
pilot. Concurrent with the approach enable alert, if applicable, a suitable means to alert
the pilot of the need to insert the barometric pressure setting shall be provided (unless
the automatic altitude input uses barometric corrected altitude data).

— If the approach is enabled automatically, the equipment shall activate the approach
mode prior to a distance of 3 NM inbound to the final approach fix. The approach
should not be enabled automatically more than 30 NM from the destination airport. An
indication that the approach has been enabled shall be provided. Concurrent with this
indication, if applicable, a suitable means to alert the pilot of the need to manually insert
the barometric pressure setting shall be provided (unless the automatic altitude input
uses barometric corrected altitude data).

Industry:

It is proposed to provide the ability to enable approach mode earlier by making ARM
APPR option available on NAV page 1 at 50 NM rather than 30 NM. If the pilot has not
enabled approach mode by the time he reaches 30 NM from the destination than the
message “APPR ARM AVAIL <NAV>" will be presented to him as a reminder. There are
several advantages to this operation:

1. Flight experience in high performance aircraft has shown that 30 NM is some
times too close to the airport to have to wait before approach can be enabled.
The 30 NM point is typically when in-range checklist is being performed, and the
pilot may be involved with matters other than GPS/FMS operation.

2. ATC sometimes clears aircraft via heading vectors to intercept the final approach
course of the published at a distance greater than 30 NM.

3. This operation gives the pilot a 20 NM buffer zone in which he can enable
approach without having to acknowledge a nuisance message. The message will
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only be presented if he hasn’t enabled the approach by the time he reaches 30
NM.

4. This operation meets the intend of the ETSO in that the pilot is not required to
enable approaches at 50 NM, but may do it only if he so wishes. He may still wait
until the 30 NM point if that meets the requirements of his particular operation.

Terminal integrity will still occur at 30 NM from the destination airport, regardless of
whether the approach has been enabled or not. Scaling change from enroute to terminal
will, however, occur only when the approach has been enabled (i.e. ARM APPR is
pressed).

The GPS/FMS will be compliant with the requirement of “single pilot action” if the pilot is
currently viewing NAV 1 page, which is probably 98% of the time. In the small
percentage of time that the pilot might be viewing another page, the message “APPR
ARM AVAIL <NAV>" at 30 NM will indicate that approach can be armed by pressing the
NAV key, then ARM APPR line select key.

EASA: In our opinion no deviation is necessary to allow the approach mode selection at
a position outbound of 30 NM. The requirement request only an alert if the approach
mode has not been enabled.

EASA agrees to allow a two step operation to select the approach mode in case the
typically monitored NAV page is not active, which is needed to perform this input

6. ETSO-C129a#10 — Airborne Supplemental Navigation Equipment Using
Global Positioning System (GPS)

Deviate from EUROCAE ED-72A Section 3.1.2.1 table 3-2 and use the interference
levels as specified by RTCA DO-229C Appendix C.

Requirement:

3.1.2.1 In-band Interference

The equipment must maintain the GPS signal in the presence of an in-band interfering signal in
the frequency range of 1575.42 + 15 MHz that is not more than the following levels as a function
of interfering signal bandwidth, BW. All values are referenced at the receiver input with 1.5 dB
maximum allowable cable loss and 4.5 dB minimum antenna gain. If a preamplifier or active
antenna is used, an equivalent link budget should be used.

0Hz 8 BW < 1kHz 121.0 dBm

1 kHz § BW < 10 kHz 121.0 + 6 log10(BW/1000) dBm
10 kHz 8 BW < 100 kHz 115.0 + 3 log10(BW/10000) dBm
100 kHz 5 BW 112.0 dBm

Table 3-2: Interference with AMSS
Industry:

The In-band Interference requirement in ED-72a, paragraph 3.1.2.1, specifies that the
equipment shall maintain the GPS signal in the presence of interfering signals at the
levels shown Table 3-2 of ED-72a. DO-229C, Appendix C , Table C-2 specifies slightly
higher levels for the interfering signals when in Tracking Mode. This specification is more
recent than ED-72a required by ETSO-C129a, and is intended to cover all of the phases
of flight covered by ETSO-C129a.

The justification for this request comes from the fact that the In-band Interference
requirement in DO-229C is slightly more demanding than the requirement in ED-72A, the
EUROCAE equivalent to RTCA/DO-208. By meeting DO-229C in-band interference
requirements for Tracking, the equipment also meets the ED-72a requirement. DO-229C
contains the latest performance standards for GPS receivers and is intended as a
replacement for the older DO-208, which is the United States equivalent of ED-72a.
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DO-229C is used as the basis for equipment with capabilities and safety constraints far
exceeding those of equipment designed to meet the requirements of the older
specifications. The GPS Receiver hardware has been designed to meet the
requirements of DO-229C.

EASA: RTCA DO-229C is the requirement for GPS receivers having the WAAS/EGNOS
capability and is the certification basis for ETSO-C145 (DO-229A) and ETSO-C146 (DO-
229B). Consequently EASA has already agreed to the modified requirements. We agree
to substitute the requirement with the more detailed one as an alternate means of
compliance.
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European Aviation Safety Agency

Deviations requests for an ETSO approval for CS-ETSO applicable to
GPS Antenna 10-264-35 (ETSO C-144)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004"' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C144#1 Airborne Global Positioning System Antenna
Deviate from §2.2.2.1 “Preamplifier Gain and Noise Figure” of RTCA/DO-228.

Requirement:
RTCA/DO-228 specifies:
2.2.2.1 Preamplifier Gain and Noise Figure

The preamplifier shall provide additional gain of 26.5dB, minimum, to that specified in
Section 2.2.1.4, with a maximum 4dB noise figure, including all circuitry in the
integrated antenna/preamplifier. This additional gain is applicable to points A and B in
figure 2-1, and does not include cabling between the preamplifier and the GNSS receiver
at point C.

NOTE: No maximum gain is specified. Thus, the total gain of the preamplifier and GNSS
receiver combination may be installation dependent.

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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The GINSS antenna, as defined in Section 2.2.1 above, integrated with a preamplifier,
as illustrated in Figure 2-1. includes the antenna, cabling between the antenna and
preamplifier, burnout protection, selective filtering, and a low-noise-amplifier (LNA).

NOTE: These preamplifier requirements arve defined for GPS only. The

ANTENNA .

| ANTENNA PORT , |
: | | GABLING I
; | o o—|ONSS |
: | e~ M o RECEIVER ||
i CABLING ! ! INTEGRATED |

| PREAMPLIFIER : PREAMPLIFIER/RECEIVER

reguirements for GLONASS are under study.

Figure 2-1 Antenna Configurations

Figure 1: Excerpts from DO-228 requirements for Preamplifier Gain and Noise Figure
Industry:

Some receivers specify to use a maximum antenna gain of less than 26.5 dB. To allow
the development of a GPS antenna to be usable for such receivers a deviation is
requested to allow a 16 dB +/- 1dB antenna gain instead of the requested 26.5 dB. The
use of the required gain of 26.5 dB would lead to problems by combining the antenna
with GPS receivers having a lower maximum gain specification.

An equivalent level of safety is provided by limiting the use of the antenna having such
deviation to installations together with GPS receivers being compatible to such gain.

EASA:

CS-ETSO C-129a (ED-72A paragraph 3.1.1) assumes 29.5 + 3 dB for the preamplifier
gain. Therefore, 26.5 dB minimum is a compatible value with ETSO C-144 (DO-228). For
the cable loos ED-72A assumes a value between -3.0 dB to -13 dB.

EASA has no indication from its baseline of GPS receivers and GPS antenna CS-
ETSO'd qualified equipment that there is a general interoperability issue between CS-
ETSO C-129a and ETSO C-144. Moreover, ETSO C-144 envisages flexibility for the
maximum preamplifier gain and the complete gain (preamplifier and antenna).
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Nevertheless there may exist dedicated installation combinations where a lower antenna
gain can be sufficient. This may lead to circumstances where a lower preamplifier gain
can be accepted for a dedicated installation.

An active antenna will amplify noise as well as the signal. Therefore, the potential
solution to use an attenuation device or additional cable loss to lower the signal to a level
acceptable for the receiver after having it amplified is not a good technical solution either.
Consequently we accept such a large pre-amplifier gain deviation for such combination
with GPS-receivers being compatible for such signal. The limitation in using the antenna
has to be clearly stated in the installation manual and the DDP. Further the installation
manual shall contain a clear advice that the installed system performance has to be
assessed in respect to signal reception.
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European Aviation Safety Agency

Deviations requests for an ETSO approval for CS-ETSO applicable to
ETSO-C145
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C145#1 Airborne Navigation Sensors using the GPS augmented by
WAAS
Requirement:

Deviate from ETSO-C145 to use RTCA DO-229C (as required in FAA TSO-C145a)
instead of RTCA DO-229A.

Industry:

ELOS is provided by use of later revision requirement document. RTCA DO-229C is a
successor document for RTCA DO-229A. RTCA D0O-229C is referenced in TSO-C145a.

EASA:

Similar deviation to use RTCA DO-229C instead of RTCA DO-229B was already granted
by EASA as a deviation to ETSO-C146 (published from 26.2.2007 to 16.3.2007). This
deviation was accepted by the FAA in Memorandum from AIR-130 dated January 30,
2007. There is already a draft of DO-229D RTCA Paper 093-06/SC-159-939. EASA also
accepts the deviation as an alternate mean to meet the requirement for ETSO-C145.

3. ETSO-C145#2 Airborne Navigation Sensors using the GPS augmented by
WAAS — RTCA DO0O-229C, Paragraph 2.5.9 (Integrity Monitoring Test

Procedures)

Requirement:

Deviate from RTCA DO-229C, Paragraph 2.5.9: Integrity Monitoring Test Procedures
(see details below).

Industry:

The following testing was conducted to ensure that the Receiver Autonomous Integrity
Monitor/Fault Detection and Exclusion (RAIM/FDE) function in the on-target processor
produces equivalent output data as that produced by the off-line algorithm for identical
input data.

An alternate method, rather than the procedures defined in 2.5.9.5 of RTCA DO-229C, is
used for the on-line verifications. The on-line verifications are performed in a black box

1 Cf. EASA Web: hitp://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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test environment with the fully integrated operational software. The GPS simulator
scenarios are developed by examining the results of the detection and exclusion analysis
of 2.5.9.3 (RTCA DO-229C). For each of the geometries, the average time to detect or
exclude is calculated for the 1650 runs. Using the average time to detect/exclude, the
scenarios are developed such that the beginning of the satellite ramp error time is (time
of static geo) minus (average time to detect/exclude). The goal is to develop the
scenarios such that the geometries when the detections/exclusions occurred are close to
the static geometries of the detection/exclusion analysis.

Scenarios are developed for each geometry category.
o Detection (20 Cases)
e Exclusion (20 Cases)

During the on-line tests the Horizontal Integrity Limit (HIL), Horizontal Uncertainty Level
(HUL), position error, satellite positions, satellite pseudo ranges, delta ranges, altitude
inputs, integrity alarm and exclusion bit are recorded. The following data from the on-line
tests are provided as inputs to the off-line software: line of sight, pseudo ranges, delta
ranges, altitude, and sigmas. The off-line software outputs of HIL, HUL, position error,
integrity alarms and exclusion bit, are compared to the on-line data. The goal for the
average difference between the on-line and off-line comparisons is 0.1 meters or the
equivalent of the least significant bit and one second for alerts. In these tests, the
satellite orbital motion is simulated, as opposed to a static measurement. Some known
sources for errors are due to the resolution limitation of the ARINC outputs, conversions
(truncations) of the data from ARINC for HIL, HUL, position, etc. The least significant bit
for HIL and HUL outputs is 0,226 meters.

These tests are considered more stringent than the testing defined in paragraphs
2.5.9.5.1 and 2.5.9.5.2 since they are run using the black box test environment with the
dynamic (orbital motion simulated) satellite scenarios (as defined in 2.5.9.5.2), but with
the much more stringent criteria as in 2.5.9.5.1 of DO-229C.

In addition to testing, a code walk-through is performed to identify any differences
between the RAIM/FDE code in the off-line analysis and the RAIM/FDE code used in the
target (Global Navigation Satellite System (GNSS) operational software). The RAIM/FDE
code in the operational software is used to build the off-line analysis software. Both the
off-line analysis software and the operational software are developed using Ada
language and the Rational Apex development system.

There is no safety impact. All performance requirements are met (ELOS). A similar
deviation has been previously approved by the FAA for the GLU-925 on 8/2/2004.

EASA:

The alternate method for the on-line verifications:

e is performed with the representative operational software;

e uses simulation scenarios for which the geometries when the on-line
detections/exclusions are close to the static geometries of the detection/exclusion
analysis;

e tests each geometry category (detection, exclusion) in the simulation scenarios;

e compares the off-line software outputs with the on-line tests with similarity thresholds
calibrated to account for ARINC resolution and computations truncations.

Moreover, In addition to testing, a code walk-through is performed to identify any
differences between the RAIM/FDE code in the off-line analysis and the RAIM/FDE code
used in the target (Global Navigation Satellite System (GNSS) operational software).
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This deviation was accepted by the FAA in Memorandum from AIR-130 dated January
30, 2007. EASA also accepts this alternate method as an ELOS.

4, ETSO-C145#3 Airborne Navigation Sensors using the GPS augmented by
WAAS — RTCA DO-229C, Paragraph 2.5.4 (Initial Acquisition Time)

Requirement:

Deviate from RTCA DO-229C, Paragraph 2.5.4: Initial Acquisition Time

Industry:

Instead of testing initial acquisition to the test procedures as defined in RTCA DO-229C,
Paragraph 2.5.4, the GPS/WAAS unit was tested using the test procedures defined in
draft of DO-229D RTCA Paper 093-06/SC-159-939, with the exception that the noise
density spectrum was tested at a more stringent level of -173.3 dB/Hz instead of
-175.4 dB/Hz.

The unit was tested to the levels expected to be specified in RTCA DO- 229D. As these
test procedures are equivalent to or better than those of RTCA DO-229C, there is no
safety impact. ELOS is provided by the use of draft RTCA DO-160D.

EASA:

This deviation was accepted by the FAA in Memorandum from AIR-130 dated January

30, 2007. EASA also accepts this ELOS which enhances performance.

5. ETSO-C145#4 Airborne Navigation Sensors using the GPS augmented by
WAAS — RTCA DO-229C, Paragraph 2.5.6 (Satellite Reacquisition Test)

Requirement:

Deviate from RTCA DO-229C, Paragraph 2.5.6: Satellite Reacquisition Test

Industry:

Instead of testing satellite re-acquisition to the test procedures as defined in RTCA DO-
229C, Paragraph 2.5.6, the GPS/WAAS unit testing was performed using the test
procedures defined in draft of DO-229D RTCA Paper 093-06/SC-159-939, with the
exception that the noise density spectrum tested was at a more stringent level of -172.4
dB/Hz instead of -174 dB/Hz.

The unit was tested to the levels and procedures expected to be specified in RTCA DO-
229D. As these test procedures are equivalent to or better than those of RTCA DO-
229C, there is no safety impact.

EASA:
This deviation was accepted by the FAA in Memorandum from AIR-130 dated January
30, 2007. EASA also accepts this ELOS which enhances performance.

6. ETSO-C145#5 Airborne Navigation Sensors using the GPS augmented by
WAAS — RTCA DO-229C, Paragraph 2.1.4.2.2.4 (WAAS Precision Approach (PA)
RAIM Availability) for Vertical Alert Limit (VAL) of 15m

Requirement:

Deviate from RTCA DO-229C, Paragraph 2.1.4.2.2.4: Wide Area Augmentation System
(WAAS) Precision Approach (PA) RAIM Availability for Vertical Alert Limit (VAL) of 15m.

Industry:

The availability of the fault detection function algorithm for GLS or Approach Operations
Vertical Guidance 11 (APV-11) to meet the above requirements assuming a missed alert
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rate of 0.1 and a vertical alert limit of 15m, when evaluated over the constellations and
grids specified in the test procedures (section 2.5.10), using the same satellite selection
algorithm used by the equipment, and using a mask angle of 5 degrees, shall be greater
than or equal to 95%. The proposed requirement for RTCA DO-229D is with an alert limit
of 25m.

The GPS/WAAS receiver can achieve 95% fault detection availability with a VAL of 25m
and 80% fault detection availability for a VAL of 15m.

The 95% fault detection availability can be achieved by the GPS/WAAS receiver when
VAL is 25m. Since this requirement is only intended to provide a means to assess the
adequacy of the fault detection algorithms (Ref RTCA DO-229C, Paragraph
2.1.5.2.2.2.4), there is no safety impact. The 95% availability requirement for a VAL of
15m (RTCA DO-229C) is invalid and for that reason the draft of RTCA DO-229D has
changed the requirement to 25m.

EASA:

EASA acknowledges the fact that there is already a draft of DO-229D RTCA Paper 093-
06/SC-159-939 which updates RTCA DO-229C. This deviation was accepted by the FAA
in Memorandum from AIR-130 dated January 30, 2007. EASA also accepts this
deviation.

7. ETSO-C145#6 Airborne Navigation Sensors using the GPS augmented by
WAAS - DO-229C, Paragraph 2.5.9 (RAIM Test Procedures with Selective
Availability (SA) Off)

Requirement:

Deviate from RTCA DO-229C, paragraph 2.5.9: RAIM Test Procedures with Selective
Availability (SA) Off.

Industry:

For the GPS/WAAS unit, testing was performed to draft version of DO-229D (RTCA
Paper 093-06lSC-159-939) with the exception of the offline comparisons discussed
above in the Integrity Monitoring Test Procedures section (cf. section 3 above).

Since SA is no longer on, these tests show performance of RAIM in the actual
environment and are considered equivalent or superior to those test conditions defined in
RTCA DO-229C. No safety impact.

EASA:

EASA acknowledges the fact that this alternate mean fulfils the same objective as the
requirement from RTCA DO-229C, paragraph 2.5.9. This deviation was accepted by the
FAA in Memorandum from AIR-130 dated January 30, 2007. EASA also accepts this
deviation.

8. ETSO-C145#7 Airborne Navigation Sensors using the GPS augmented by
WAAS - DO-229C, Paragraph 2.5.8 (Accuracy Test)

Requirement:

Deviate from RTCA DO-229C paragraph 2.5.8: Accuracy Test.

Industry:

Instead of testing range domain accuracy to the test procedures as defined in Paragraph
2.5.8 of RTCA DO-229C, the GPS/WAAS unit was tested using the test procedures
defined in draft of DO-229D, RTCA Paper 093-06/SC-159-939. These procedures called
for an additional level of intra-system interference beyond the levels stated in RTCA DO-
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229C as well as the removal of the 100 kHz broad-band interference levels due to an
update in the threat analysis.

The GPS/WAAS unit was tested to the levels expected to be specified in DO-229D. As
these test procedures are equivalent or more stringent than those of DO-229C, there is
no safety impact.

EASA:

EASA acknowledges the fact that there is already a draft of DO-229D RTCA Paper 093-
06/SC-159-939 which updates RTCA DO-229C. This deviation was accepted by the FAA
in Memorandum from AIR-130 dated January 30, 2007. EASA also accepts this ELOS
which enhances performance.
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European Aviation Safety Agency

Deviations requests for an ETSO approval for CS-ETSO applicable to
ETSO-C2d
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2, ETSO-C2d
Deviate from SAE AS8019A § 3.2.1 and from SAE AS8019A § 3.2.6.

Requirement: SAE AS8019A § 3.2.1 states, “Graduations: The graduations shall be
arranged to provide the maximum readability consistent with the
accuracy of the instrument. Graduations shall be as follows:

a. The first graduation shall be at the lowest usable airspeed of the
instrument, as specified by the manufacturer.
b. From the 10 knot, 10 mph, or 20 km/h graduation nearest to the

first graduation and continuing to 250 knots, 250 mph, or 400 km/h
major graduations shall be at least every 10 knots, 10 mph, or 20
km/h, with minor graduations at least every 5 knots, 5 mph, or 10
km/h.

C. Over 250 knots, 250 mph, or 400 km/h, graduations shall be at
least every 50 knots, 50 mph, or 100 km/h."

Industry: Applicant requests a deviation to allow the IDU software to follow current PFD
convention and use 10 knot graduations with speed labeling every 20 knots and no minor
graduations. The proposed airspeed scale labeling comports with recommended symbol
18 of SAE/ARP4102-7 App. A. Because the scale is used in conjunction with digital
display of airspeed, airspeed can be read as accurately as with the graduations required
in SAE AS8019A

Requirement: SAE AS8019A § 3.2.6 states, “Range: The range of operation of the
instrument shall be marked on the nameplate.”

Industry: Applicant requests a deviation to delete the requirement for range marking of
the EFIS display. The EFIS display has no inherent airspeed range limitation. The
airspeed range of operation is solely a function of the range of the TSO-C106 Air Data
Computer to which the IDU is connected. Applicant notes that TSO-C106 requires that
the Air Data Computer be marked with an airspeed range (Ref: SAE AS8002A § 9.2(f)).

EASA: We accept the deviation as alternate means to meet the requirement.

! Cf. EASA Web: http://www.casa.europa.cu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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ETSO-Cé6d
Deviate from SAE AS8013A § 3.6 and from SAE AS8013A § 3.13.

Requirement: SAE AS8013A § 3.6 states, “Malfunction Indication: Integral means shall
be provided to indicate failures and/or existence of the following
conditions:

a. System in fast alignment mode, required of electrical instruments
except manually caged indicators with automatic release.

b. Gyro operating at speed below the minimum designated by the
manufacturer for the instrument to meet the performance
requirements herein. The requirement applies to electrical and
remotely operated instruments.

Additionally, the indicator or display of the repeating or remote indicating

type of gyroscopically stabilized instrument shall be provided with means

to indicate the following failures:

C. Loss of synchro excitation

d. A mechanical obstruction in the indicator dial drive mechanism

e. Primary power loss to the indicator or display

f. Servo Amplifier power loss

g. Electrical failure in the servo drive motor

The indicating means shall indicate the failure or malfunction in an

unambiguous manner. The indicating means may be a single indication

of any or all of the preceding conditions or failures.”

Industry: Applicant requests a deviation to substitute AHRS system monitoring and
annunciation for the above malfunction indication requirement. The malfunctions listed in
the requirement are not applicable to the new technology AHRS system used by the
EFIS. Instead, the AHRS system features integral health monitoring and transmits a
health message to the EFIS. The EFIS performs warning functions and removes
unreliable symbology based upon the AHRS transmissions. This provides an equivalent
level of safety.

Requirement: SAE AS8013A § 3.13 states, “Synchronization Provision: Automatic or
manual means shall be provided to bring the indicated heading into
alignment with the magnetic heading. An indication of alignment and/or
failure to align shall be provided.”

Industry: Applicant requests a deviation to delete the requirement for synchronization
provision. The new technology AHRS system used by the EFIS is a strapdown, solid-
state device incorporating three orthogonal rate gyros, three orthogonal accelerometers,
three orthogonal magnetometers, and a microprocessor. Deriving attitude and heading
is a complicated mathematical process that continuously utilizes and combines input
from all sensors. An out of synchronization condition is not possible with this device.

EASA: We accept the deviation as alternate means to meet the requirement.

ETSO-C10b
Deviate from TSO-C10b(B)(2)(iii)(b) and from SAE AS392C § 4.2.1.

Requirement: TSO-C10b(B)(2)(iii)(b) states, “Marking. In lieu of the weight specified in
Subpart A, the range shall be shown.”
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Industry: Applicant requests a deviation to delete the requirement for range marking of
the EFIS. The EFIS has no inherent altitude range limitation. The altitude range of
operation is solely a function of the range of the TSO-C106 Air Data Computer to which
the EFIS is connected. Applicant notes that TSO-C106 requires that the Air Data
Computer be marked with an altitude range (Ref: SAE AS8002A § 9.2(f)).

Requirement: SAE AS392C § 4.2.1 states, “4.2.1 Increments: Markings shall be
provided at intervals not exceeding 20 feet of altitude with major
increment markings at 100 foot intervals.”

Industry: Applicant requests a deviation to allow the EFIS software to follow current
PFD convention and use a combination of a tape and a digital readout for indicating
altitude. Following current PFD conventions, the proposed tape shall have graduations
every 100 feet with markings every 500 feet. The proposed altitude display comports
with recommended symbols 39 and 40 of SAE/ARP4102-7 App. A.

EASA: We accept the deviation as alternate means to meet the requirement.

ETSO-C146
Deviate from RTCA DO-229C § 2.2.1.2.3, and from SAE AS392C {14.2.1.

Requirement: DO-229C § 2.2.1.2.3 states, “If the database is not available or fails a
verification check, the equipment shall continue to function, preventing
access to the invalid data (but still providing access to valid data,
including user-defined waypoint functions).”

Industry: Applicant requests a deviation from the requirement for continuation of
function after detecting a database verification error. The FMS function uses
a variety of databases to perform various critical functions. The databases
include navigation data, terrain data, obstruction data, and aircraft parameter
data. During initialization, all databases are verified through use of CRC-
32s. Verification failure causes the system to give a maintenance warning
and not initialize. Applicant requests retention of this feature because:

1. The system performs a variety of critical functions, many of which have a
higher criticality level than the TSO-C146a GPS/WAAS navigation functions;
2. Many of the critical functions are highly dependent upon properly
functioning databases (i.e., TSO-C151b terrain warnings); and

3. Verification failure is indicative of an unknown hardware malfunction that
could have various other effects.

Due to the above, applicant believes that it is unsafe to allow continued
equipment operation after detection of a database failure.

Requirement: DO-229C § 2.2.1.4.4 states, “The equipment shall be capable of
displaying the bearing in true or magnetic bearing as selected."

Industry: Applicant requests a deviation from the requirement to provide a pilot
selection to display bearings in degrees true. Applicant is unaware of any real
operational need for display of bearings or directions in degrees true in the NAS.
However, implementation of this feature would add complexity to equipment operation.
Applicant believes that this is undesirable and therefore requests a deviation.
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Requirement: DO-229C § 2.2.1.4.5.3 states, “The track angle error shall be displayed
with 1° resolution."

Industry: Applicant requests a deviation from the requirement to numerically display
track angle error.

Aircraft track is displayed on the primary flight display with a track marker (green
diamond) and by the position of the flight path marker. Desired track is shown on the
primary flight display with a waypoint bearing marker (magenta waypoint star) and a
perspective, highway-in-the-sky path depiction.

Aircraft track is displayed on the navigation display with a track marker (green diamond)
and lubber line (segmented green line). Desired track is shown on the navigation display
with a waypoint bearing marker (magenta waypoint star) and a depiction of the flight plan
route with active leg shown in magenta and other legs shown in white.

Applicant submits that the displays provide a superior method for the pilot to understand
the relationship between aircraft track and desired track and offer an equivalent level of
safety to a numerical display of track angle error.

Requirement: DO-229C § 2.2.2.4.3 states, “When in oceanic/remote, en route, or
terminal mode, the equipment shall provide either a display or electrical
output of cross-track deviation with a range of at least £ 20 nm (left and
right).”

DO-229C § 2.2.3.4.3 states, “When in nonprecision approach mode, the
equipment shall provide either a display or electrical output of cross-track
deviation with a range of at least £ 9.99 nm (left and right)."

Industry: Applicant requests a deviation from the requirement to provide a numeric
cross-track deviation display.

Aircraft relationship to the desired track is graphically shown on the navigation display.
Applicant submits that a moving map provides a superior method for the pilot to
understand the relationship between aircraft position and desired track and offers an
equivalent level of safety to a numerical cross-track deviation display.

Requirement: DO-229C § 2.2.3.3.4(c) states, “The equipment shall meet the
requirements of Section 2.2.4.4.4 for non-numeric vertical deviation
display.”

DO-229C § 2.2.3.4.3 states, “When in nonprecision approach mode, the
equipment shall provide either a display or electrical output of cross-track
deviation with a range of at least + 9.99 nm (left and right)

Final approach segment vertical deviations (see Figure 2-17) are defined
from the following . . . .” (Note: remainder of § 2.2.4.4.4 describing
methodology for calculating vertical deviations omitted for brevity).

Industry: Applicant requests a deviation allowing use of "skyway” and other perspective
symbols in lieu of a vertical deviation indicator.

Perspective symbols that inherently incorporate lateral, vertical and depth components
have been shown to increase situational awareness and reduce flight technical error.
Applicant submits that use of “skyway” and other perspective symbols for barometric
VNAV has an equivalent level of safety to conventional vertical deviation displays.

Requirement: DO-229C § 2.2.3.4.4 states, “When in terminal or nonprecision approach

mode, the distance to the missed approach waypoint shall be available
for display until the MAWP is sequenced. The distance shall be
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displayed with a resolution of 0.1 nm up to a range of 99.9 nm. If a
moving map is provided, the map may obviate the need for a numerical
output. Note: Design consideration should be given to avoid confusion
between the waypoint distance display and the MAWRP distance display”.

DO-229C § 2.2.3.4.5 states, “When in terminal or nonprecision approach
mode, the bearing to the missed approach waypoint shall be available for
display until the MAWP is sequenced. The bearing shall be displayed
with a resolution of 1 degree. The equipment shall be capable of
displaying the bearing in true or magnetic bearing as selected. If a
moving map is provided, the map may obviate the need for a numerical
output. Note: Consideration should be given to the enhanced situational
awareness that is provided by moving map displays.”

Industry: Applicant requests a deviation from the requirement for display of distance
and bearing to the MAWP.

Aircraft relationship to the MAWP is graphically shown on the navigation display.
Applicant submits that a moving map provides a superior method for the pilot to
understand the relationship between aircraft position and the MAWP and offers an
equivalent level of safety to a separate display of bearing and distance to the MAWP.
Applicant also notes that this deviation is contemplated within the text of the
requirements.

EASA: We accept the deviation as alternate means to meet the requirement.

3. ETSO-C151a

Deviate from ETSO-C151a App. 1 § 4.7 and 4.9, from ETSO-C151a App. 1 § 10.2 and
10.3, from DO-161A § 1.6.1 and 2.3.1, from DO-161A § 2.1.2 and 2.1.3 and 2.1.4, from
DO-161A § 2.3.1.1, from DO-161A § 2.3.2, from DO-161A § 2.3.2, and from DO-161A
Appendix A Envelopes.

Requirement: ETSO-C151a App. 1 § 4.7 states, “The aural and visual alerts should be
selectable to accommodate operational commonality among fleets of
airplanes.”

ETSO-C151a App. 1 § 4.9 states, “As a minimum the TAWS shall be
capable of providing aural alert messages described in Table 4-1. In
addition to this minimum set, other voice alerts may be provided.”

Industry: Applicant requests a deviation from the requirement to provide multiple,
selectable messages for certain alert conditions.

ETSO-C151a Appendix 1 Table 4-1 lists a variety of selectable voice alerts. The
requirement to provide selectable voice alerts seems unneeded and likely to lead to
confusion. It is not known whether the pilot makes the selection in flight, or whether the
selectable voice alerts are set during installation or manufacturing. Applicant also notes
that some of the voice alerts required in Appendix 1 conflict with those in proposed
ETSO-C151a Appendix 4 Table 4-1. Thus, there seems to be a requirement for up to
three sets of voice alerts. There doesn’t seem to be a real operational need to justify the
imposition of so much complexity. Further, ETSO-151a Appendix 1 § 4.7 is written with
a “should” and therefore does not impose a strict requirement.
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Applicant proposes the aural and visual alerts in the following table to comply with the
requirements of the TSO. These alerts are based upon the alerts in the TSO and offer
an equivalent level of safety to providing multiple, selectable alerts.

Alert Type Caution Warning
Visual Aural Visual Aural
FLTA “TERRAIN” “Caution, “PULL UP” “Terrain, Terrain;
Terrain; Caution, Pull Up, Pull Up”
Terrain”
PDA “TOO LOW” “Too Low
Terrain”
GPWS “SINK RATE” “Sink Rate” “PULL UP” “Pull Up, Pull
Mode 1 Up”
GPWS “TERRAIN” “Caution, “PULL UP” “Terrain, Terrain;
Mode 2 Terrain; Caution, Pull Up, Pull Up”
Terrain”
GPWS “TOO LOW” “Too Low
Mode 3 Terrain”
GPWS “TOO LOW” “Too Low
Mode 4 Terrain,” “Too
Low Gear,” or
“Too Low Flaps”
depending upon
aircraft speed
and
configuration
GPWS “GLIDE SLOPE” | “Glide Slope” “GLIDE SLOPE” | “Glide Slope”
Mode 5
500 Foot “Five Hundred”
Wake-Up

Requirement: ETSO-C151a App. 1 § 10.2 states, “The Terminal Phase exists when the

airplane is 15 NM or less from the nearest runway while the range to the
nearest runway threshold is decreasing and the airplane is at or below
(lower than) a straight line drawn between the two points specified in
Table 10-1 relative to the nearest runway.”
ETSO-C151a App. 1 § 10.3 (defining the Approach Phase) states,
“Distance to nearest runway threshold is equal to, or less than 5 NM; and
height above the nearest runway threshold location and elevation is
equal to, or less than 1900 feet; and distance to the nearest runway
threshold is decreasing.”

Industry: Applicant requests a deviation from the requirement to use decreasing range
to nearest runway threshold as part of the conditions for defining the Terminal or
Approach Phase.

There are many situations in which the range to the nearest runway threshold is
increasing yet it is undesirable to sensitize the TAWS to Enroute Phase limits. One
example is a circling to land maneuver during an instrument approach. Another is flying
a normal traffic pattern in VFR conditions. Yet another is a simple landing rollout. .
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Applicant requests a deviation due to the fact that sensitizing based upon increasing
range to the nearest runway threshold will lead to nuisance alerts.

Requirement: DO-161A § 1.6.1 states, “The aural warning for Modes 1 through 4 shall
consist of the sound ‘Whoop-Whoop,’ followed by either ‘Pull-Up’ or
‘Terrain’ (or other acceptable annunciation) repeated until the hazardous
condition no longer exists.”

DO-161A § 2.3.1 states, “The aural warning for Modes 1 through 4
consists of the sound ‘Whoop-Whoop,’ followed by either ‘Pull-Up’ or
‘Terrain’ (or other acceptable annunciation) repeated until the hazardous
condition no longer exists.”

Industry: Applicant requests a deviation from the requirement to provide a “Whoop-

Whoop” tone.

The provision of a “Whoop-Whoop” tone is not required by Appendix 1 of ETSO-C151a.
In addition, the voice alerts specified in DO-161A conflict with those specified in ETSO-
C151a. Applicant proposes the aural and visual alerts in the following table to comply
with the requirements of the TSO. These alerts are based upon the alerts in the TSO
and offer an equivalent level of safety to the alerts specified in DO-161A.

Alert Type Caution Warning
Visual Aural Visual Aural
FLTA “TERRAIN” “Caution, “PULL UP” “Terrain, Terrain;
Terrain; Caution, Pull Up, Pull Up”
Terrain”
PDA “TOO LOW” “Too Low
Terrain”
GPWS “SINK RATE” “Sink Rate” “PULL UP” “Pull Up, Pull
Mode 1 Up”
GPWS “TERRAIN” “Caution, “PULL UP” “Terrain, Terrain;
Mode 2 Terrain; Caution, Pull Up, Pull Up”
Terrain”
GPWS “TOO LOW” “Too Low
Mode 3 Terrain”
GPWS “TOO LOW” “Too Low
Mode 4 Terrain,” “Too
Low Gear,” or
“Too Low Flaps”
depending upon
aircraft speed
and
configuration
GPWS “GLIDE SLOPE” | “Glide Slope” “GLIDE SLOPE” | “Glide Slope”
Mode 5
500 Foot “Five Hundred”
Wake-Up

Requirement:

ETSO.DevP.11

DO-161A § 2.1.2 states, “Warnings shall be provided by the equipment
when the combination of the rate of change in height above the terrain
and the height above the terrain is within the applicable portion of
envelope prescribed for Modes 2A and 2B in Appendix A.” The test for
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selecting between the Mode 2A and 2B envelopes is whether flaps are in
landing configuration.”

DO-161A § 2.1.3 states, “Warnings shall be provided by the equipment
when the combination of barometric altitude sink rate and height above
terrain is within the envelope prescribed for Mode 3A in Appendix A, OR
when the combination of barometric altitude loss and height above terrain
is within the envelope prescribed for Mode 3B in Appendix A, regardless
of landing gear position and with flaps not in landing configuration.”

DO-161A § 2.1.4 states, “Warnings shall be provided for the ‘gear and/or
flaps other than in landing configuration portion of the [Mode 4] envelope
when a configuration other than for landing has been selected for either
flaps or landing gear or both.”

Industry: Applicant requests a deviation from the requirement to determine landing
intent of pilot based upon flap position for certain aircraft types.

DO-161A is written for transport category aircraft that have a defined landing flaps
position. However, most Part 23, 27 and 29 aircraft lack a defined landing flaps position.
Thus, determining GPWS mode based upon flaps being in a landing configuration is not
possible in most potential EFIS-II system installations.

Accordingly, Applicant proposes the following logic for Mode 2 envelope selections:
Aircraft Mode 2A Mode 2B
Type
Airplane RG | Flaps NOT in landing | Flaps in landing configuration.
+F configuration.
Airplane RG | Landing Gear UP Landing Gear DOWN
Airplane FG | Flaps NOT in landing | Flaps in landing configuration
+F configuration
Airplane FG | AGL Altitude > 500° OR IAS > | AGL Altitude < 500° AND IAS <
Note 1 Note 1
Rotorcraft Landing Gear UP Landing Gear DOWN
RG
Rotorcraft FG | AGL Altitude > 200° OR IAS > | AGL Altitude < 200° AND IAS <
80KIAS 80KIAS
Notes: RG + F = Retractable Gear with Defined Landing Flaps Position
RG = Retractable Gear
FG + F = Fixed Gear with Defined Landing Flaps Position
FG = Fixed Gear
1. Normal Landing Pattern Speed + 15KIAS

Applicant also proposes to change the arming logic of Mode 3 from being based upon
flap configuration to being based upon mode-of-flight. This is possible due to the
availability of multiple system inputs for determining take-off and missed approach
conditions. As proposed, GPWS Mode 3 is armed by either being in ground mode
(defined as indicated airspeed less than Vg (airplanes) / 40KIAS (rotorcraft) AND AGL
altitude less than 75 feet) or by being on the first leg of a missed approach procedure (as
determined by the FMS function) with distance to the active runway threshold increasing.
As proposed, GPWS Mode 3 is disarmed upon climbing through 700 feet AGL, traveling
more than 6NM from the last point at which the ground mode existed (this will be near
the liftoff point), or transitioning to the second leg of a missed approach procedure.
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Finally, Applicant proposes the following logic for generating Mode 4 alerts:

Aircraft Mode 4A Mode 4B
Type
Airplane RG | Landing Gear | Landing Gear UP OR Flaps not in landing
+F upP configuration.
Airplane RG | Landing Gear | Landing Gear UP
upP
Airplane FG | Not Flaps not in landing configuration
+F Applicable
Airplane FG | Not Not Applicable
Applicable
Rotorcraft Landing Gear | Not Applicable
RG UP
Rotorcraft FG | Not Not Applicable
Applicable
Notes: RG + F = Retractable Gear with Defined Landing Flaps Position

RG = Retractable Gear
FG + F = Fixed Gear with Defined Landing Flaps Position
FG = Fixed Gear

Applicant submits that the logic described offers an equivalent level of safety to, and
covers a far broader array of aircraft than, the transport-category algorithms in DO-161A

Requirement: DO-161A § 2.3.2 states, “The visual warning for Modes 1 through 4 shall
be red and include, in distinctive letters, the letter GPWS (or other
acceptable legend).”

Industry: Applicant requests a deviation from the requirement to provide a red “GPWS”
visual warning for Modes 1 through 4.

The visual alert specified in DO-161A conflicts with those specified in ETSO-C151a.
Applicant proposes the aural and visual alerts in the following table to comply with the
requirements of the TSO. These alerts are based upon the alerts in the TSO and offer
an equivalent level of safety to the alerts specified in DO-161A.

Alert Type Caution Warning
Visual Aural Visual Aural
FLTA “TERRAIN” “Caution, “‘PULL UP” “Terrain, Terrain;
Terrain; Caution, Pull Up, Pull Up”
Terrain”
PDA “TOO LOW” “Too Low
Terrain”
GPWS “SINK RATE” “Sink Rate” “PULL UP” “Pull Up, Pull
Mode 1 Up”
GPWS “TERRAIN” “Caution, “PULL UP” “Terrain, Terrain;
Mode 2 Terrain; Caution, Pull Up, Pull Up”
Terrain”
GPWS “TOO LOW” “Too Low
Mode 3 Terrain”
GPWS “TOO LOW” “Too Low
Mode 4 Terrain,” “Too
Low Gear,” or
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“Too Low Flaps”
depending upon
aircraft speed
and
configuration
GPWS “GLIDE SLOPE” | “Glide Slope” “GLIDE SLOPE” | “Glide Slope”
Mode 5
500 Foot “Five Hundred”
Wake-Up

Requirement: DO-161A § 2.6.4 states, “Mode 5 shall be armed when the landing gear is
selected to the landing position and disarmed either when the flaps are
retracted from the landing position or the landing gear is selected to the
non-landing position.”

Industry: Applicant requests a deviation from the requirement to arm and disarm Mode
5 based upon landing gear and flap position.

DO-161A is written for transport category aircraft that have a defined landing flaps
position and retractable landing gear. However, most Part 23, 27 and 29 aircraft lack a
defined landing flaps position and some also lack retractable landing gear. Thus, arming
and disarming GPWS Mode 5 in the specified manner is not possible in most potential
EFIS installations.

Accordingly, Applicant proposes to change the arming logic of Mode 5 from being based
upon gear and flap configuration to being based upon various other detectable flight
conditions. This is possible due to the availability of multiple system inputs for
determining when Mode 5 should be armed on an ILS approach. As proposed, Mode 5
is armed when a valid glideslope signal is being received AND the aircraft's 5 second
filtered descending glidepath is greater than 1° AND the aircraft is below 1000’ AGL.

Applicant submits that the logic described offers an equivalent level of safety to, and
covers a far broader array of aircraft than, the transport-category algorithms in DO-
161A..

Requirement: The envelope drawings for Modes 1, 2A, 3, 4 and 5 in Appendix A of DO-
161 each include a “Descent Inhibit Height” of 50 feet + 10 feet.

Industry: Applicant requests a deviation from the requirement of a descent inhibit height
of 50 feet + 10 feet when terrain database derived AGL altitude is used.

The TAWS system is capable of using terrain database derived AGL altitude as an input
to the GPWS warning functions when radar altitude is not available. Terrain database
derived AGL altitude is based upon the difference between MSL altitude (either
GPW/WAAS geodetic height or temperature-corrected barometric altitude) and terrain
elevation from a terrain database. There are various potential error sources in terrain
database derived AGL altitude stemming from inaccuracies in determining MSL height as
well as inaccuracies in the terrain database.

Due to these potential error sources, a larger descent inhibit height is appropriate for
preventing nuisance warnings when using terrain database derived AGL altitude.
Applicant proposes a descent inhibit height of 100 feet when the source of AGL altitude
is terrain database derived.
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EASA: We accept the deviation as alternate means to meet the requirement.
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European Aviation Safety Agency

Deviations requests #12 for an ETSO approval for CS-ETSO applicable to Data
Loader (ETSO-C109)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C109#1 —Airborne Navigation Data Storage System

Use of a bi-directional data bus instead of two independent data buses one for data
request and the other for data delivery.

Requirement:

Global Systems, Inc., document ,Minimum Performance Standard for the Airborne
Navigation Data Storage Systems*, dated March 31 1983:

1.2.3 Interface to Navigation System

If the navigation data storage system is contained in a separate box from the Navigation
System(s), or if the navigation data is transferred between navigation systems, then a
data transfer bus is required.

The data bus interconnects the Navigation Data Base Storage System and the
Navigation System(s). This will consist of a two bus interface; one bus for data requests
from the NAV system, and one bus for data response from the data storage system back
to the NAV system.

Industry:

The Data Loader contains a 100 Mbits/Sec Ethernet data bus interface used to provide
communications with other devices (FMS, EFB, etc.). The Ethernet data bus complies
with the intent of section 1.2.3. A means to place request to the Data Loader and to
receive data from the unit is provided. Any data link anomalies that may occur are
detected and displayed on the receiving system.

Industry seeks a deviation for the 100 Mbits/Sec Ethernet data bus interface to operate
as a single data bus to the associated systems rather than the required dual data bus
specified in section 1.2.3 of the MPS.

The Ethernet data bus provides the same bi-directional communication functionality
without the necessity of having two independent bus systems.

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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EASA:

We accept the deviation as alternate means to meet the intent of the requirement. The
requirement is written in a too prescriptive way and does not reflect currently available
technology. The deviation has already been accepted by the FAA.

3. ETSO-C109#2 —Airborne Navigation Data Storage System

Exclude the Disk Drive Unit and the embedded Disk Controller (Commercial of the Shelf
subcomponents) from the 100% screening requirement applying if the specified
equipment performance exceeds the component manufacturer’'s specified performance.

Requirement:

Global Systems, Inc., document ,Minimum Performance Standard (MPS) for the Airborne
Navigation Data Storage Systems", dated March 31 1983:

2.5 Rating of Components

The equipment shall not incorporate in its design a component of such rating that, when
the equipment is operated throughout the range of specified environmental tests
(reference section 4.0), the rating established by the manufacturer of the component is
exceeded except as follows. Components may be screened to different environmental
characteristics from the manufacturer's ratings, but 100 percent of the screened
components must be tested to every characteristic exceeding the manufacturer’s ratings.

Industry:

The Data Loader employs a Commercial Off-The-Shelf (COTS) Disk Drive Unit. Industry
has selected this disk drive unit for its performance specification and as the result of in-
house testing to the defined requirements for the Data Loader. No visibility into the parts
de-rating employed in the COTS Disk Drive and embedded Disk Controller design is
available.

Industry seeks a deviation for the COTS Disk Drive and embedded Disk Controller to
exclude it from the rating of components requirement under section 2.5 of the MPS.

EASA:

It is a general principle that during certification the performance is demonstrated once on
a dedicated sample. During production the applicant has to take measures to ensure that
the produced unit is a representative of the approved sample. This typically involves
some testing of dedicated parameters either on a 100% or a statistical basis but does not
require a 100% retesting of all parameters.

The requirement may have been introduced on the experience that the performance of
such a COTS product may change due to the introduction of changes by the supplier.
The applicant stays responsible for the performance of the COTS subcomponent and all
changes introduced by the supplier within the approved equipment. This obligation does
not justify a 100% retesting requirement.

Based on the above we accept the deviation to have not a specific 100% testing
requirements on COTS products.

The deviation has already been accepted by the FAA.
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European Aviation Safety Agency

Deviations requests #13 for an ETSO approval for CS-ETSO applicable to Air Data
Computer (ETSO-C106) or Display Systems (ETSO-C113)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C106#1 - Air Data Computer

Deviate from ETSO-C109 3.1.1 and use SAE AS 8002 Rev. A instead of AS 8002 as the
minimum requirement standard.

Industry:

SAE AS 8002 had been reissued as AS 8002A mainly to adopt the format to the most
recent one. The foreword states that all changes are format/editorial only. The requested
SAE AS 8002 is no longer available.

EASA: We accept the deviation as alternate means to meet the requirement.

3. ETSO-C113#1 —Airborne Multipurpose Electronic Displays

Deviate from ETSO-C113 3.1.1 and use SAE AS 8034 Rev. A instead of AS 8034 as the
minimum requirement standard.

Industry:

SAE AS 8034 had been updated to provide guidance adapted to LCD/plasma technology
and not only requirements for CRT displays. SAE AS 8034A is the most recent standard.
The principles of the previous standard are kept but some testing is adapted to pixel
matrix technology.

EASA: We accept the deviation as alternate means to meet the requirement.

1 Cf. EASA Web: http://www.easa.europa.eu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviations requests #17 for an ETSO approval for CS-ETSO applicable to
C57a (Headsets and Speakers)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004" products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. Identification of issue

An applicant submits to EASA one technical deviation related to the Eurocae ED-18
standard for ETSO-C57a (Headsets and Speakers): deviate from ETSO-C57a (Headsets
and Speakers) § 3.1.1/Eurocae ED-18 Part Il (Aircraft microphones (except carbon),
aircraft headsets and speakers, aircraft audio and interphone amplifiers) § 4.4 (Minimum
performance specification — aircraft headsets, handsets and loudspeakers), § 4.4.1
(Impedance - Headsets and Handsets).

3. ETSO-C57a#4 — Headsets and Speakers

Requirement:

EUROCAE ED-18 specifies:

Using the resistor substitution method, the equipment impedance at 1000 Hz shall be
within £ 20% of the manufacturer’s rated impedance, which shall be between the limits
of 150 Q and 600 Q

Note

Some general aviation avionics equipment may require the use of headsets with only
600 Q impedance.

Use of lower impedance headsets could result in damage to such avionics equipment.
Therefore, headsets which have an earphone circuit impedance other than 600 Q + 20%
shall include in their installation instructions a caution stating the following:

‘Damage could occur to avionics equipment by the use of these headsets if the
equipment was manufactured for use with only 600 Q headsets. If in doubt, consult the
avionics equipment manufacturer.”

Industry:

Some aircraft manufacturers require headsets with impedance that shall be between the
limits of 8 Q and 32 Q * 20%.

An equivalent level of safety is provided limiting the use of headsets with low impedance
in the aircraft or helicopters that require low impedance.

! Cf. EASA Web: http://www.casa.europa.cu/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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The usage limitation will be clearly stated in the installation manual and in the DDP
(Declaration of Design and Performance). A caution statement will be added:

‘Damage could occur to avionics equipment by the use of these headsets if the
equipment was manufactured for use with 150Q to 600 Q headsets. If in doubt, consult
the avionics equipment manufacturer.”

EASA:

The FAA has recently published TSO-C139 superseding the previous TSO-C50c, -C57a,
-C58a in one TSO already requesting RTCA DO-214 and DO-160E. The deviation to use
RTCA DO-214 instead of Eurocae ED-18 has been granted by EASA. This RTCA DO-
214 standard contains the same requirement (§2.3.4.1) as Eurocae ED-18 regarding the
equipment impedance at 1000 Hz for headsets and handsets.

Low impedance headsets are generally required for use with military type radios. The
market has established both military and civil impedance norms. Helicopters, including
CS27, can have a basic installation with 2 mechanically different types of plugs including
a NATO type.

EASA has no indication that there is a general interoperability issue with this impedance
requirement from Eurocae ED-18. The Eurocae standards for the radios (respectively
ED67 for ETSO 2C128 and ED23B for ETSO 2C38e) requires that “all tests are
performed with the equipment output terminals connected to a load having the
impedance for which the equipment is designed” (ED23B 5.1.4 & ED67 5.1.6).

EASA has already granted deviations with operational limitations. However, these
deviations had to be considered when installing the product. A headset is not installed.

Therefore, the issue is to determine whether the proposed equivalent level of safety is:
e acceptable and feasible with:
o the limitation in using the Headset in the user manual and the DDP;
o the requirement in the user manual to check impedance matching.

¢ and is compatible with the intent of minimum performance requirements of ETSO-
Ch7a.

Given the fact that an equivalent level of safety is substantiated, EASA intends to accept
this deviation.
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European Aviation Safety Agency

Deviation request #84 for an ETSO approval for CS-ETSO applicable to
Airborne Multipurpose Electronic Displays (ETSO-C113)
Consultation Paper

Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004"' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

ETSO-C113#5 Airborne Multipurpose Electronic Displays

Deviation
Deviate from ETSO-C113 3.1.1 and use SAE AS 8034B instead of SAE AS 8034.

Industry:

We consider SAE AS 8034 at revision B, dated June 2011, the most appropriate
requirement standard for displays. The document reflects industry consensus on display
requirements, addresses LCD technology and uses most current references. It is an
evolution of the previous initial version, as referenced by the ETSO-C113.

The FAA has endorsed SAE AS 8034B through TSO-C113a, dated April 30, 2012 as an
appropriate airworthiness standard and we will seek TSO Letter of Design Approval
through a validation project following the ETSO authorisation.

EASA:
We accept the deviation and plan to update ETSO-C113 in one of the next CS-ETSO
amendments.

1 Cf. EASA Web: http://www.easa.europa.eu/ws _prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf
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European Aviation Safety Agency

Deviations request #86 for an ETSO approval for CS-ETSO applicable to
VOR Receiving Equipment (ETSO-2C40c)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004 as amended by EASA
Management Board Decision No 12-2007* products certification procedure dated 11"
September 2007, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-2C40c#2 VOR Receiving Equipment

Deviate from ETSO-2C40c and EUROCAE ED-22B section 3.1.1 and reduce the course
deviation indicator sensitivity by a factor of 2.

Requirements:
As per EUROCAE ED-22B

3.3.1 Deflection sensitivity

If a course deviation indicator is provided, the course deviation pointer shall visibly

deflect at least 1/2 inch (12.7 mm) when the phase difference between the two

components of a standard VOR test signal is changed 10 degrees from that producing
an "on course" indication. This requirement shall be met at all input signal levels between

10 and 20 000 microvolts (-93 to -27 dBm).

NOTE: The requirements of this paragraph are based on a course deviation indicator of
the moving pointer type. It is recognized that display devices using other types
of indication are possible. When such display devices are provided as part of
the equipment, the intent of the requirements of this paragraph shall be met.

Industry:

Allowed course deviation pointer deflection of ¥ inch (6.35 mm) when the VOR test
signal is changed 10 degrees from that producing an 'on-course' indication.

The Standby Instrument System is constrained by its 3ATI size. The VOR deviation size
is further constrained by its placement between the airspeed and altitude tapes, with the
attitude display above, and the heading tape below per basic T configuration as identified
in AMC 25-11 to meet primary display format.

Equivalent level of Safety:

The design objective of the VOR deviation indicator was to reflect the VOR deviation
indicator on the primary displays. Due to constraints of the displays size, limitations were
necessary to reduce the viewing area of the VOR deviation indicator. To offset the size

1 Cf. EASA Web: http://easa.europa.eu/management-board/docs/management-board-
meetings/2007/04/MB%20Decision%2012-2007%20amending%20the%?20certification%20procedure.pdf
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constraints of the VOR deviation indicator, on the standby, industry incorporated a highly
visible white scale on a semi-transparent dark background with a coloured pointer to
visually enhance the VOR deviation indicator. The pointer on the semi-transparent
background and white scale are judged by industry engineers, human factors specialist
and the test pilots to ensure that the design is sufficient for maximum readability and is
consistent with the accuracy of the instrument for the installed environment.

M

lllustrating drawing showing a course deviation pointer for 10 degree left off. The symbol
for the deviation indication is configurable.

EASA:
We accept the deviation for a standby instrument. This may lead to installation limitations
and the subject will be treated differently for the primary display.
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European Aviation Safety Agency

Deviations request #88 for an ETSO approval for CS-ETSO applicable to
Aircraft Altimeter, Pressure Actuated, Sensitive Type (ETSO-C10b)
Consultation Paper

1. Introductory note

The hereby presented deviation requests is accepted as being equivalent to the already
published deviation requests ETSO-C10b#5 without undergoing a new consultation as
the technical subject is considered sufficient similar to the already consulted deviations
on this subject. Discussion is kept to maintain a complete picture of all used implemented
variations.

2. ETSO-C10b#5a Bank and Pitch Instruments

Deviate from SAE AS 392C section 4.2.1 and provide 25 feet marking interval instead of
the required 20 feet interval when having an additional digital readout with 10 feet
resolution.

Industry:

The instrument provides altitude increments at every 25 foot intervals (in addition to
major increments at 100 foot intervals). The choice to use 25 foot increments in lieu of 20
foot increments helps to expand the space between graduations, making it clear and
easily readable and interpretable for standard and emergency operation. In addition a
digital readout is provided with 10 feet resolution with an additional possibility to interpret
intermediate values and tendencies.

barometar value
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e AMtitude tap e scale

airspe=d tape scale

Equivalent level of Safety:

The combination of both representations — altitude bar plus digital readout - are
considered to provide an equivalent method to determine the altitude information.

EASA:
We accept the deviation.
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European Aviation Safety Agency

Deviations request #89 for an ETSO approval for CS-ETSO applicable to
Airborne Weather Radar (ETSO-2C63c)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004 as amended by EASA
Management Board Decision No 12-2007* products certification procedure dated 11"
September 2007, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-2C63c#3 — Airborne Weather Radar

Deviate from EUROCAE/ED-38 paragraph 2.2.15, and allow a wider receiver bandwidth
when using pulse compression technology.

Requirement:

EUROCAE ED-38 2.2.15. Receiver Bandwidth

The receiver bandwidth between the points where the receiver response is 3 dB down
shall not be less than 0.7/t MHz and may be as high as 1.5/t MHz depending on the
format of the transmitted signal. where t is the pulse duration in microseconds (see para
1.2.5).

1.2.5 Pulse Duration

Where simple amplitude modulation is used, the pulse duration is the time interval
between the first and last instants at which the instantaneous pulse level is 3 dB below
the maximum pulse level.

Industry:

The weather radar exceeds the receiver bandwidth requirement specified in ED-38
2.2.15. This wide receiver bandwidth is used to accommodate the design of the pulse
compression system. The pulses are compressed to achieve higher resolution than
normally achievable by unmodulated pulses. The pulse compression system when
combined with digital filtering which band limits the signal prior to display, allows the
radar to achieve sensitivity and noise immunity similar to compliant radars.

ED-38 2.2.15 was written considering unmodulated, rectangular pulses. In such systems,
receiver bandwidth higher than 1.5/t MHz would imply low noise immunity, low signal to
noise ratio, and generally poor sensitivity. In this specific weather radar the pulses are
compressed to achieve higher resolution than is normally achievable by unmodulated
pulses. The pulse compression system increases signal level by matching transmitted
and received signal modulations. This approach provides good signal to noise ratio
despite the increased noise resulting from increased receiver bandwidth.

1 Cf. EASA Web: http://easa.europa.eu/management-board/docs/management-board-
meetings/2007/04/MB%20Decision%2012-2007%20amending%20the%?20certification%20procedure.pdf
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EASA:

We agree that a wider receiver bandwidth may be a useful feature when using pulse
compression technology for weather radar and see no objection to modify the
requirement when pulse compression technology is used.

We accept the deviation.
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European Aviation Safety Agency

Deviations request #91 for an ETSO approval for CS-ETSO applicable to
Airborne ATC Transponder Equipment (ETSO-C74d) &
VHF Radio Communications Transceiver Equipment Operating Within The Radio
Frequency Range 117.975 To 137.000 Megahertz (ETSO-2C169a)
Consultation Paper

1. Introductory note

The hereby presented deviation requests shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004 as amended by EASA
Management Board Decision No 12-2007* products certification procedure dated 11™
September 2007, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C74d#1 Airborne ATC Transponder Equipment
Deviate from ETSO-C74d to use RTCA/DO-144A instead of Appendix 1 of ETSO-C74d.

Requirement:
N/A

Industry:
ELOS is provided by use of a later revision requirement document.
EASA:

EASA accepts this deviation as an equivalent level of safety as the whole later revision
requirement document is used. Further it is planned to cancel ETSO-C74d in the near
future.

3. ETSO-2C169a#1 VHF Radio Communications Transceiver Equipment
Operating Within The Radio Frequency Range 117.975 To 137.000
Megahertz

Deviate from EUROCAE ED-23C paragraph 3.1.3.2 to have up to 11.2 db reduction in
audio output instead of 10 db.

Requirement:

3.1.3.2 Multi-Carrier Sensitivity
For Class C and H1, the combined level of a multi-carrier RF input signal,
modulated 30 % at 1000 Hz, required to produce a signal-plus-noise to noise
ratio of 6 dB shall not exceed -85 dBm with an audio output power not lower than
10 dB below the declared audio output power.
For Class H2, the combined level of a multi-carrier RF input signal, modulated
30 % at 1000 Hz, required to produce a signal-plus-noise to noise ratio of 6 dB

1 Cf. EASA Web: http://easa.europa.eu/management-board/docs/management-board-
meetings/2007/04/MB%20Decision%2012-2007%20amending%20the%20certification%20procedure.pdf
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shall not exceed -90 dBm with an audio output power not lower than 10 dB below
the declared audio output power.

Industry:

The requirement defines a test condition intended to ensure that audio volume in the
operating environment is sufficient for communication. A reduction in audio output is
normal/typical with an ETSO limit of 10 db decrease. The applicant notes that the
practical difference in ETSO limit of -10 db and the -11.2 db requested is not
consequential to the pilot since he/she will not be able to tell a difference between them
with only 1.2 db difference between them. In other words operational use in the multi-
channel environment based on pilot volume is not affected since the pilot cannot detect
the difference in volume. Consequently ELOS is provided in the operational use case.
ELOS is provided by undetectable lower volume for the pilot so operational use is not
affected.

EASA:
The deviations can be granted.
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European Aviation Safety Agency

Deviation request #58 for an ETSO approval for CS-ETSO applicable to
Traffic Alert and Collision Avoidance System (TCAS) airborne equipment, TCAS I
(ETSO- C119c)

Consultation Paper

1. Introductory note

The hereby presented deviation request shall be subject to public consultation, in
accordance with EASA Management Board Decision No 7-2004' products certification
procedure dated 30 March 2004, Article 3 (2.) of which states:

“2. Deviations from the applicable airworthiness codes, environmental protection
certification specifications and/or acceptable means of compliance with Part 21, as well
as important special conditions and equivalent safety findings, shall be submitted to the
panel of experts and be subject to a public consultation of at least 3 weeks, except if they
have been previously agreed and published in the Official Publication of the Agency. The
final decision shall be published in the Official Publication of the Agency.”

2. ETSO-C119c - Traffic Alert and Collision Avoidance System (TCAS)
airborne equipment, TCAS Il

ETSO-C119c#4 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.3.13.2.1.1 to not interface
with ETSO-C119a compatible transponder units.

Requirement:

ED-143/D0O-185B section 2.2.3.13.2.1.1: “...if the transponder is DO-185A,B compatible,
then the TCAS/transponder system shall be considered DO-185A,B compatible; if the
transponder is FAA TSO-C119A compatible, then the TCAS/transponder system shall be
considered FAA TSO-C119A compatible.”

Industry:

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.3.13.2.1.1 to not interface
with ETSO-C119a compatible transponder units. The equipment will treat a connection
to an ETSO-C119a compatible transponder as a transponder interface failure, which
would be reported by the equipment as a failure at power-up. An Equivalent Level of
Safety is provided for the following reasons:

1. The equipment will treat a connection to an ETSO-C119a compatible transponder
as a transponder interface failure, which will be reported by the equipment as a failure at
power-up.

2. Industry will state in the installation manual that the equipment is not to be
installed in an aircraft with an ETSO-C119a compatible transponder.

1 Cf. EASA Web: hitp://www.easa.europa.eu/ws_prod/g/doc/About EASA/Manag_Board/2004/mb_decision_0704.pdf

ETSO.DevP.58 1/4



http://www.easa.europa.eu/ws_prod/g/doc/About_EASA/Manag_Board/2004/mb_decision_0704.pdf



3. This deviation has no effect on the equipment and its own aircraft's transponder
computer from interoperating with other aircrafts ETSO-C119A systems or ED-
143(A/B)/DO-185(A/B) systems in the airspace.

EASA:

We agree to the industry approach. This limitation will be clearly addressed during
installation. It can not be expected that an ACAS can interface with any kind of
transponder. The ETSO is not meant to define all interface restrictions allowing
interchange ability based on the ETSO approval.

ETSO-C119c#5 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.2.2 b. to use the
Enhanced Preamble Detection method of RTCA DO-260B Appendix | section 1.4.1 for
preamble acceptance.

Requirement:

EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.2.2 b: Criteria for Preamble
Acceptance: The first qualifying criterion for reception of a Mode S signal shall be the
detection of a Mode S preamble. A preamble shall be accepted if each of the four pulse
positions of the preamble waveform contains a pulse that is above the receiver threshold
for at least 75% of its nominal duration, AND the last three pulses are within +0.125
microseconds of their nominal positions relative to the first pulse, AND at least two of the
four preamble pulses have actual leading edges (as defined in 2.2.4.4.2.1b.) that occur
within +0.125 microseconds of their nominal edge positions and there are no earlier
leading edges associated with those pulses.

Industry:

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.2.2 b. to use the
Enhanced Preamble Detection method of RTCA DO-260B Appendix | section 1.4.1. This
Mode S preamble detection technique is required for 1090 MHz Extended Squitter ADS-
B receivers (Class Al, AlS, A2 and A3) certified to TSO-C166b. The request for this
deviation is justified by RTCA DO-260B section 2.2.4.4.2 which describes it as an
improvement over RTCA DO-185B methods that reduces the probability of a false alarm
caused by detection of an apparent Mode S preamble synthesized by overlapped Mode
A/C FRUIT replies. It is based on threshold detection, pulse duration analyses, leading
edge detection, searching for the 4-pulse preamble on a logged video sample.

EASA:

We accept the deviation solving a requirement conflict between two standards both
applicable to one unit if providing a combined functionality.

ETSO-C119c#6 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS I

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.2.2.c to use the
Baseline Multi-sample bit and confidence declaration techniqgue of RTCA DO-260B
Appendix | section 1.4.2.3.1.
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Main Requirement:

Each bit of the Mode S data block shall be decoded by comparing the received signal
with a 0.5-microsecond delayed replica of itself to determine the difference between the
signal amplitudes at the centres of the two possible pulse positions for that bit.

Industry:

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.4.4.2.2.c to use the
Baseline Multi-Sample bit and confidence declaration technique of RTCA DO-260B
Appendix | section 1.4.2.3.1. The multi-sample enhanced bit and confidence declaration
techniqgue makes use of all 10 samples for each Mode S bit position to determine the bit
and confidence values. Sample amplitudes in each chip are compared to the amplitude
reference level established by the preamble to quantify the number of samples in each
chip that match the preamble or are significantly lower in amplitude. This Mode S bit and
confidence declaration technique is required for 1090 MHz Extended Squitter ADS-B
receivers (Class Al, A1S, A2 and A3) certified to TSO-C166b. The deviation is justified
by RTCA DO-260B section 2.2.4.4.2 which describes this method as an improvement
over RTCA DO-185B methods.

EASA:

We accept the deviation solving a requirement conflict between two standards both
applicable to one unit if providing a combined functionality.

Note: EASA is preparing an update to ETSO-C166a to make RTCA DO-260B the
applicable standard for ADS-B capable transponder systems, and required by the
proposed implementing rule for surveillance performance?. The use of DO-260B instead
of DO-260A was accepted as deviation to ETSO-C166a.

ETSO-C119c#7 — Traffic Alert and Collision Avoidance System (TCAS) airborne
equipment, TCAS II

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.6.7.2 (Table 2-22 item
'Intruder Bearing') to utilize tracked correlated ADS-B data for TCAS display instead of
tracked bearing from Collision Avoidance System.

Industry:

Deviate from EUROCAE ED-143/RTCA DO-185B section 2.2.6.7.2 (Table 2-22 item
'Intruder Bearing') to utilize tracked correlated ADS-B data for TCAS display instead of
tracked bearing from Collision Avoidance System. (CAS) when such ADS-B data is
available and of sufficient integrity. This deviation applies only when a target tracked
through passive ADS-B surveillance is correlated with a target tracked through active
surveillance. This deviation does not alter the bearing that is supplied for Collision
Avoidance System (CAS) algorithms per RTCA DO-185B section 2.2.4.8.1. Measured
bearing from active interrogations will be used for CAS algorithms. When a traffic
advisory (TA) or a resolution advisory (RA) is in effect for a target, intruder bearing from
CAS takes precedence (Reference FAA AC 120-86, Appendix G, paragraph 3.3). The
ADS-B bearing estimation function will use the own-ship bearing, own-ship GPS position,
and target ADS-B position. ADS-B data will be used only when the Navigation Accuracy
Category for Position (NACp) for both own-ship and correlated target indicate that
bearing can be calculated to within 9.0 degrees of accuracy with 95% probability. For
targets tracked only through active surveillance, the intruder bearing from CAS is
provided for display. The proposed deviation will result in displayed target bearing that is

2 Cf. EUROCONTROL web:
http://www.eurocontrol.int/ses/gallery/content/public/docs/SES _IOP_SPI_ACID_REP v2 0.pdf
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more accurate than the 15 degrees RMS accuracy requirement of the bearing filter of
DO-185B section 2.2.4.6.4.4.1. If ADS-B bearing data becomes unavailable for a target,
the GTS Processor will revert to display intruder bearing from CAS. This deviation results
in an equivalent ELOS for the following reasons:

e Bearing data from the direction finding antenna(e) will exceed the bearing accuracy
requirements of RTCA DO-185B.

e Bearing data from the direction finding antenna(e) will be available for each target
tracked through active surveillance.

e Bearing data from the direction finding antenna(e) will be used for any target for
which a Traffic Advisory or Resolution Advisory is active.

e ADS-B bearing data will be used only when data integrity indicates that bearing can
be calculated to within 9.0 degrees of accuracy with 95% probability.

EASA:

We agree to the proposed deviation but like to emphasise that the computation of the
related Intruder Bearing Valid Flag has to reflect the status of the blended Intruder
Bearing information. This may be considered implicit in the described deviation but
needs to be verified under all conditions. The status information must reflect the
presented information.

ETSO-C118#2 — Traffic Alert and Collision Avoidance System (TCAS) Airborne
Equipment, TCAS |

Deviate from ETSO-C118 3.1.1 to use RTCA DO-197A section 2 amended by Appendix
1 of ETSO-C147 instead of RTCA DO-197 section 2 as the Minimum Performance
Standard.

Industry:

In the past EASA had accepted with ETSO-C118#1 the use of RTCA DO-197A instead
of DO-197 as the most accurate industry standard to design a TCAS | system. To allow
the development of consistent TCAS systems the modifications as introduced by ETSO-
C147 to DO-197A need to be taken into consideration as well. If not this may lead to
inconsistencies in the system.

EASA:

We thank industry for making us aware of this inconsistency we have generated. In
future we will not grant the approved deviation ETSO-C118#1 any more but will accept
the deviation as modified by this request. Further deviations to DO-197A are recorded
under ETSO-C147 and will be accepted to ETSO-C118 as well, if they are linked to the
common requirements of section 2 of RTCA DO-197A.

ETSO.DevP.58 4/4







