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# %% 4% Flight Recorder

» ICAO ANNEX 6
» ICAO ANNEX 13

* Flight recorder. Any type of recorder installed in
the aircraft for the purpose of complementing
accident/incident investigation.
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ICAO ANNEX 6 (9th Edition)
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ICAO ANNEX 6 (9th Edition)
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ED-11222ED-155:1 & %

Testing Items
FDR

CVR

ULB/ 104 4% %77

g
Impact Shock

Penetration
Resistance

Static Crush

High Temperature Fire

Low Temperature Fire
Deep Sea Pressure

Sea Water Immersion

A5 &
Captain ~ FO ~ 3rd Crew & Cockpit

T NE S NI Ty ST

Captain & Cockpit Area

Area Microphone Microphone
Y'Y N/A
3 Rk
ED-14D/RTCA DO-160D ED-14F/RTCA DO-160F
3,400 g in 6.5 ms 1,000 gin 5 ms
500 Ib 0.25 in £0.004 in, drop from  N/A

3m Height
5,000 Ib in 5 minutes

50,000 Btu/ft2/hour
flame temperature 1,100°C, 60
minutes

260°C, 10 hours
60 MPa = 6,000 m, 30 days
3 m, +25°C for 30 days

1,000 Ib in 5 minutes

50,000 Btu/ft2/hour
flame temperature 1,100°C, 15
minutes

N/A
N/A
N/A

AIRBORNE IMAGE RECORDER
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Airborne Image Recorder
~Background Information

> Require Image Recorders

Objective

Install to give investigators more information to solve
complex accidents.
Importance

In order to rapidly, effectively, and efficiently determine the factors related to an aircraft accident,
the NTSB’s investigators must have as much information as possible. Automatic information
recording devices, such as image recording systems, would provide critical information to
investigators about the actions inside the cockpit immediately before and during an accident. The
fact that this information is recorded immediately prior to and during the accident sequence often
gives investigators the ability to quickly determine and correct a problem. This knowledge results in
the development of timely, more precise safety recommendations that are likely to reduce the
occurrence of future similar accidents.
The NTSB’s recommendations addressing image recording systems would have provided cockpit
information that could have assisted in the investigation of several aircraft accidents, including the
following:

eValuJetflight 592, the Florida Everglades, May 11, 1996

oSilkAirflight 185, Indonesia, December 19, 1997

eSwissairflight 111, Nova Scotia, September 2, 1998

o EgyptAir flight 990, south of Nantucket, Massachusetts, October 31, 1999

o King Air A100, near Eveleth, Minnesota, October 25, 2002

e Two electronic news gathering helicopters, Phoenix, Arizona, July 27, 2007

e go! flight 1002, near Hilo, Hawaii, February 13, 2008

o Northwest Airlines flight 188, near Eau Claire, Wisconsin, October 21, 2009

20128 % T 2 AT £

ICAO Variations

ICAO Annex 6

6.3 Flight recorders
» _comprise four systems: a flight data recorder a cockpit voice recorder
an airborne image recorder and a data link recorder Image and data link information may be
recorded on either the CVR or the FDR.
_comprise four systems: an aircraft data recording system a cockpit audio
recording system an airborne image recording system and a data link recording system
Image and data link information may be recorded on either the CARS or the ADRS.
= The performance requirements for the above recorders (minimum Operational
Performance Specifications )
6.3.1.2.1 All turbine-engined aeroplanes of a for which a type
certificate is first issued on or shall be equipped with
a)a Type Il FDR; or
b) a Class C AIR capable of recording flight path and speed parameters displayed to the pilot(s); or
c) an ADRS capable of recording the essential parameters defined in Table A8-3 of Appendix 8.
6.3.2.2.1 All turbine-engined aeroplanes for which a type certificate is first issued on or after 1 January 2016 and
required to be operated by more than one pilot shall be equipped with either a CVR or a CARS.

ICAO Annex 13

5.12 The State conducting the investigation of an accident or incident shall not make the following records available for
purposes other than accident or incident investigation, unless the appropriate authority for the administration of justice
in that State determines that their disclosure outweighs the adverse domestic and international impact such action may
have on that or any future investigations:

f) cockpit airborne image recordings and any part or transcripts from such recordings; and
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Cameras in Cockpit
~AAIB(UK), BEA, BFU

1 8mm lens Pilot Main Displays

2 8mm lens Engine Instruments

3 8mm lens Throttles & Centre Panel
4 8mim lens Co-pilot Main Displays

5 3.5mm lens Cockpit General View

All Cameras WATEC 201 PAL
standard, color, approx. 360TV
lines horizontal resolution
Cameras mounted on a bar, just
behind and above the pilot

Recorder
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The Cockpit Images
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AIR Classifications

. Minimum Update Rate
Information
Class Description Recording Period Recording Period
Most Recent 30 mins 30 mins - 2 hour

| A |General Cockpit View 4 pe rseoond seoond
| B |CPDLC Message Disple

| G [CockpltDisplays
| D [HUD Displa 1 second |[1per2seconds |

Other Camera Images when | 1 per second, or the rate 1 per 2 seconds, or the
presented to the flightcrew | provided to the crew, whichever |rate provided to the
is lower crew, whichever is lower

Image Recording System Purpose

Required to capture data supplemental to conventional flight recorders.For example, to
capture cockpit Human Factors, movements etc.

Would satisfy CNS/ATM (Datalink} Message Display Recording

As a means for recording flight data where it is not practical or prohibitively expensive to
record on an FDR, or where an FDR is not required

Required to capture Heads Up Display.

Required to capture Other Camera Images presented to the Flight CrewFor example - To
capture cargo or cahin views, as selected in the cockpit, which may he achieved by directly
recording the images presented to the crew, or indirectly using a camera
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Fp xR ICAO ANNEX 6: Operation of Aircraft
CHAPTER 6. AEROPLANE INSTRUMENTS, EQUIPMENT AND
FLIGHT DOCUMENTS

.+ | 6.3 Flight recorders
6.3.4 Flight recorders — general
6.3.4.2 Operation
6.3.4.2.1 Flight recorders shall not be switched off during flight
time.
6.3.4.2.2 To preserve flight recorder records, flight recorders
shall be deactivated upon completion of flight time following an
accident or incident. The flight recorders shall not be

reactivated before their disposition as determined in
accordance with Annex 13.

Note 1.— The need for removal of the flight recorder records from
¥ |the aircraft will be determined by the investigation authority in the
State conducting the investigation with due regard to the seriousness
of an occurrence and the circumstances, including the impact on the
T o & 4% o D 35 A operation.
P :;.3: ::j; § i_ % Z;mgﬁ Note 2.— The operator’s responsibilities regarding the retention of
¥ — " tflight recorder records are contained in 11.6.
. |CHAPTER 11. MANUALS, LOGS AND RECORDS
“"11.6 Flight recorder records
"“|An operator shall ensure, to the extent possible, in the event the
#* aeroplane becomes involved in an accident or incident, the
~| preservation of all related flight recorder records and, if necessary,
the associated flight recorders, and their retention in safe custody
pending their disposition as determined in accordance with Annex 13.
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CVR/FDR Recording Defects
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CVR Defects Category

Variations
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Annual Inspections of
Recorder System
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ICAO ANNEX 6: Operation of Aircraft
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