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Unreliable Airspeed Indication
Airbus A340-600, UAE Operator, 3 Feb 2013 at 0049 UTC
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Unreliable Airspeed
Indication

Notification to GCAA
FDR preservation

Notification to ICAO &
BEA (State of Design &
Manufacture)

Accredited Representative
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United Arch Errinobes

The flight crew realized that the
weather radar was working
normally

Uneventful landing
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Airspeed Measuring
System

| ADIRU 1\ ADIRU 3 \ADIRU 2 \

Pitot 3
(standby) Pitot 2
Pitot 1 ADM __J (Copilot)
e & ~ADM - “ADM |
‘ ADM ’
Staticl StaticC 1
(Capt) ADM [T ADMEL] (capt)
Static 2 Static 2
(Copilot) L/ ADM OMMU (copilot)
Static 3 StaticC 3
(Standby) (Standby)
Pneumatic Line
— Electrical Line
_ e -
——
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Flight Guidance

FMGES
FMGEC 1

FD1
| AP1

Flight Guidance

" A/THR
o111 }Transmit calculated

parameters FMGEC 2

>

FD2
AP2

1 ADIRU 2
PREAESEA Various

Aircraft
System

ADIRU 1 ADIRU 2 ADIRU 3
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Flight Guidance

System

FD1

Flight Guidance

FMGEC — ADR Monitoring AP1

(AF Disconnection Logic)

A/THR
If one ADR output is out of tolerance, then >
FMGECs reject this ADR output _ FL)2
Monitor CAS, Mach & Alt AP2

If one of the two remaining ADR outputs is deviations

out of tolerance, then FMGECs disconnect
AP, A/THR & FD automatically

At least two valid ADRs return to within
tolerance, the re-engagement of FDs
becomes possible

When three ADRs return to within
tolerance, the associated AP and A/THR
become available again, and the flight

crew may re-engage them manually ADIRU 1 ADIRU 2 ADIRU 3
FD, A/THR & AP logics are in the FMGECs
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FBW Flight Control
System

3 FCPCs /
AP PRIMs

Calculate Position of

2FCSCs/ & = various control

$TIX Sl E surfaces

% 2 SFCCs

Peripherals Normal

oLt Handling

Characteristics

Hydraulic Generation Alternate

Direct
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ADIRU1 ADIRU2 ADIRU 3

FBW Flight Control
System

3 FCPCs / Monitor CAS

PRIMs

FCPC — ADR Monitoring (FC Monitoring)
1. ADR Speeds Comparison

Computer

SIDE

STIXK Monitoring (through a comparison of
% the median CAS values)
If one ADR speed is out of tolerance for
more than 10 seconds, then FCPCs
Gl N I definitively latch the rejected ADR until
L Rhaeiil the end of the flight
Hydraulic Generation Alternate |

When two remaining ADR speeds are

Direct rejected, after the first already ADR

speed rejection, then the Flight Control
Law reverts to Alternate
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FBW Flight Control a
System

ADIRU2  ADIRU 3

3 ECPCs / _ Monitor CAS
PRIMs l

AP

Computer _[_>

FCPC — ADR Monitoring (FC Monitoring)

i '| 2. Icing Monitoring (through a vote)

Icing monitoring is triggered when F/CTL
law reverts to Alternate

STIK
When the triggering of icing monitoring is

more than 10 sec, then:

Peripherals Normal 1. NAV ADR DISAGREE triggered

' 2. F/CTL law remains at Alternate
Hydraulic Generation Alternate

3. AP can not be re-engaged

Direct
A part of AP logic is performed
by the FCPC
UNITED ARAB EMIRATES -‘-\S‘

=
GENERAL CIVIL AVIATION AUTHORITY guu.nm,._:; &oLatla_Lyall

Ursited Aseib E | GENERAL CIVIL AVIATION AUTHORITY




Airspeeds
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Alrspeeds
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Time (UTC)
No deficiencies on the system functional ,

including the logics

00:51:55-000
00:52:00-000
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Pitots Blockage

The fluctuations were caused by
intermittent blockage of the left pitot
probes, due to most probably by ice
crystals

Pitot 3 ADIRU 1 ADIRU 3 ADIRU 2

(standby) 5_;_ | J ] Pitot‘ 2

pitot 1 | ADM ' (Copilot)

Capt K | ' |

(Cart)  QalADi = “ADM
Staticl | - StaticC1
Static2 Static 2
(Copilot) | ADM (Copilot)
Static 3 StaticC 3
(Standby) (Standby)

Pneumatic Line

— Electrical Line
e —_— -
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Pitots Blockage

No evidence that the blockage was
due to malfunction in the heating
system

B No failure of the Probe
Heat Computer
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Weather Radar

Wx Radar not equipped SCLLCIIN Finding a proper tilt angle setting manually,
with auto-tilt function * along with an adequate selection of ND range

Optimizes observation of the most

reflective part of the cloud and reduces
ground clutter returns
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Weather Radar
(Cont.)

Radar tilt
angle

Angle between the center of
the beam and the horizon
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Weather Radar
(Cont.)

This has an essential influence on the optimum tilt setting
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Weather Radar
(Cont.)

Adjusts the sensitivity of the receiver
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Weather Radar
(Cont.)

Antenna
Tilt

Range

Use the Wx radar to detect/analyze/avoid
significant weather

Periodically scan Vertically, using the tilt function

Periodically scan Horizontally, using range change

The shape/colour/size of returns are factors to
interpret the weather

Effective management of the antenna tilt along
with an appropriate ND range selection

Use Gain in AUTO mode for detection and initial
evaluation of the displayed weather

Use Manual Gain control to analyze the weather
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Weather Radar
(Cont.)

The weather radar was not used efficiently, such that the incorrect high tilt
setting caused the radar to scan only the upper (less reflective) part of the cell.
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JAR25 & Manufacturer
Requirement

Icing Conditions

| Manufacturer Requirement

(mixed ice crystals and
wa'tlrdrc'pw:si

Manufacturer
li: ﬁ:;;:;

Ambient Temperature (deg C)
W
o

-35 |

JAR Continuous
-40 Maximum lcing
-45

JAR |I ntermitent

-50 Maximum Icing
-55
-60

0 o 10 15 20 25 30 35 40 45 50
Pressure Altitude (in 1,000 ft)
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New CS-25/ Amdt 16

Ambient Temperature (deg C)

Icing Conditions

Pressure Altitude (in 1,000 ft)

- - (mixed ice crystals and water
‘\ | dronlets)
NN &
_ \\ | Manufacturer
' S Requifement
\\
| *x
“
—JAR Continuous:
__Maximum Icing . ;
“
JAR Intermitent (N s
Maximum Icing T T 5‘\ t\‘
ice crystal ]
5 10 15 20 25 30 35 40 45 50

UNITED ARAB EMIRATES
GENERAL CIVIL AVIATION AUTHORITY

g
S

wndaallgl uhlld ol e lléd liall

GENERAL CIVIL AVIATION AUTHORITY




Accumulation of ice Intermittent obstruction of
crystals left side Pitot probes
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Contributing Factors

no timely detection of the CB
that could have triggered the
crew to take the necessary
avoidance maneuvers
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Contributing Factors Icing Conditions
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The ambient temperature and the Aircraft altitude were beyond the icing

I

envelope of the JAR specification and the manufacturer's requirements
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Safety Recommendations

Four (draft) Safety Recommendations

1\
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Safety Recommendations

One Safety Recommendation
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Safety Recommendations

Add to the existing initial and
refresher type training syllabi . o maximize the weather survey
' and detection functions
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Safety Recommendations

One Safety Recommendation

UNITED ARAB EMIRATES %‘ﬂ
GENERAL CIVIL AVIATION AUTHORITY sl gl ala i Lyas

GENERAL CIVIL AVIATION AUTHORITY




Certification Specifications

Safety Recommendations

and

Acceptable Means of Compliance

for

Large Aeroplanes

(5-49

Consider mandating the qualification
aspects of the Pitot probes in icing

conditions to the new requirements of CS-
25, Amendment 16

forward fitting the aircraft
in production and for
retrofitting to aircraft in-
service
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Safety Recommendations

Two (2) Safety Recommendations
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Safety Recommendations

15t Recommendation R B 4

Examine the ‘ice protection
CS’ regarding aircraft
Establish communication with - operating outside the older
the type certification authorities = applicable certification

specification, JAR 25, and the
new EASA CS-25, Amendment
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Safety Recommendations

2"d Recommendation

Include optimum techniques
of using manual weather
radars in initial and refresher
type training syllabi

Take the necessary action in
requiring operators in the United
Arab Emirates
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Thank you

Questions ?

https://www.gcaa.gov.ae/en/ePublication/Pages/InvestigationReport.aspx
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