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Overview

* Why investigate serious incidents?

* Two examples of serious incidents involving
automated systems issues

* Research report of the flight deck automation
working group
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Why investigate serious incidents?

* ICAO requires it

* |nvestigating a ‘close call’ provides a ‘free lesson’
In safety

* Essential for major accident preparedness
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Annex 13 - Chapter 5

5.1.2 The State of Occurrence shall institute an
Investigation into the circumstances of a
serious incident when the aircraft is of a
maximum mass of over 2,250 kg
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Automated systems issues

Worldwide, errors associated with the use and
management of automatic flight systems have been
identified as a contributing factor in more than 20% of
approach and landing accidents.

Flight Safety Foundation ALAR Briefing Note 1.2 - Automation
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Automated systems issues

Automation surprise
o What is it doing?
o Why is it doing that?
o What will it do next?

Mode error

A mode errors occurs when an operator loses track of which
mode the device is in, or confuses which actions are
appropriate in a particular mode
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Two serious incidents involving
automated systems issues

* Boeing 777 descent below approach path

* Airbus A320 mishandled go-around
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I
ATSB Investigation AO-2011-086
Descent below approach path

e B777 low on approach to
Melbourne, Vic

* Tower controller asked the crew
to check their altitude and then
Instructed the crew to go-around

* Crew caught by surprise by the
aircraft’'s automation

AVIATION | MARINE | RAIL www.atsb.gov.au



Australian Transport Safety Bureau

I
VNAV mode change

On descent through 3,300 ft, the vertical navigation
mode (VNAV) changed from speed (SPD) to path (PTH)
and the aircraft pitched up to level flight to intercept the
required approach path
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Automation surprise

* The crew did not anticipate the aircraft pitching up
and selected flight level change (FLCH) mode to
continue the descent

* The crew thought the pitch up may have indicated a
system fault and were unsure if VNAV would function
normally if reselected
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Descent below approach path

* The aircraft was subsequently flown below the
approach path, down to an altitude of 984 ft at
6.4 NM from the threshold

* When instructed to go around, there was a delay of
about 50 seconds before the crew selected TOGA
thrust and commenced to climb

* The aircraft subsequently landed safety
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ATSB Investigation AO-2007-004
Mishandled go-around

* A320 missed approach into
Avalon, Vic, due to fog

* The crew mishandled the go-
around and were unaware of the
aircraft's flight mode

Go-around event
e Alrpor, Victoriy

* The aircraft descended to within
38 ft of the ground before climbing

Melboup
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A320 thrust lever positions
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A320 Flight Mode Annunciator (FMA)
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Aircraft manufacturer’s
standard go-around procedure

AIRAIIAIZ0AIZT | STANDARD OPERATING PROCEDURES | 3.03.23 P

GO AROUND SEQ 110 ] REV 36

PLIGHT CRPW DPRRATIMG MANLSL

| GO AROUND |

Apply the following three actions simultaneausly |

— THRUST LEVERS . .o v oovsesansssassnsssassnnssassossans TOGA
AMNOUMNEE ;... oo o osicnnaaansineennssaesssa “GO AROUND - FLAPS™
BOTATION < . «cvoovaimivinnsevaassieesssssonesessssises PERFORM

Hmae the am:ra!t lo ge! a posilve mte of cﬁrm end establish the required pitch

I Tk ot v T WA L AN TOOK. SRS, GA TRK.

FEAPS  icvieninsianteniasvdaianssansasaans RETRACT ONE STEP

Announce “FLAPS.." when indicated.

ANMIDUMCE: ;:55s oo i oiana oo sibia ole's biain o0e inoian 4 081004 “POSITIVE CLIMB"

ORDER ..icavvanaasiaes i8R a0 478 5Tp 8 Ba1e 68 B Y 44 4B “GEAR UP”

B . o a it a e s 0000 0ars e sose sneaesasseedsanasseesn SELECT
~ CONFIRM/ANNOUNCE ., ........ ... ovvvanrinnny "GEAR UP-FLAPS®

Nate : Consider retarding to CL detent, f TOGA thrust is not required,

NAVOrHDG mede «c..ccocrovsvsisoninvorneasesnvroanss SELECT
Resedect NAV or HOG, es required (minimum height 100 feet),

Note : Go-around may be flown with both autopilots engaged. Whenever any other
mode engages, AP 2 disengages

® At go-around thrust reduction altitude (LVR CLB flashing on FMA) :
R = THRU ST LEVERS . & i s s s e S LTSS RSN IERISES cL

AVIATION | MARINE | RAIL

Operator’s changed go-around
procedure

ATISIATIBIASIOIASI! | STANDARD OPERATING PROCEDURES | 30323 71

[S—— GO AROUND SEC 110 l REV 36
GO AROUND
Apply the foliowing Fvee actions simulianaousy
- THRUST LEVERS TOGA
~ANNOUNCE ... T P T ; GO AROUND - FLAPS®
- ROTATION PERFORM

«  Rotate the aircra®t i get a pasitive rade of cimb. and establish $e requined pitch attitude, as
J directed by the SRS pitch command bar

- FLAPS. d PELTEY RETRACT ONE STEP
Anncunce “FLAPS when ndncaisd
- ANNOUNCE s FUP LI L8 SIS UL LI *POSITIVE CLIMB"
- ORDER “GEAR UP”
~LUGUP.... A R IR KA b SELECT
~ CONFIRWANNOUNCE . aostioslion “GEAR UP-FLAPS__"
fo CL datant N TOGA Mvus! is nd reguived.

Nate -~ Congiver redanls
~ ANNOUNCE FMA “MAN TOGA, SRS, GA TRK"

~NAV or HDG mode... oA W . SELECT
Raselact NAV ar riBG as 'nqmred gmmm.m hagnt 1()0 fen:ﬂl

Nate | Go-armund may ba fiown with both autopdols engaged. Whenewer any othar mode angages,
AP 2 disengages

® At go-sround thrust reduction altitude (LVR CLB Nashing on FMA) :
- THRUST LEVERS cL
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Airbus Safety Firs

Introduction

Recent mnous meidants imvol
mproperiy ¢ deuMwnd
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2. Description of
incidents
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desere. the Ausopilet (ATP) was e
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comneced the Auo Pilct and pulled
almeet full back om the stick. The -
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of 768 RA st an sirpeed of 182415,
NS,

Second eveat
Om 2 fopgy day e arew cooducted
= LS apprach A = ATHR
on. Thers was po comct af the
mimmem. The crew inkinted 1 Go
Asoand at 2 Radio Akeade of 1858,
bee the thrust levers were momen-
taly moved caly t a positon jut
forvard of, before bemg rtanied
to the FLXMCT detent Three sec-

the ’ulx&ml a 57/ smukanoous-
Iy EPGWS “DON'T SINK™ alent
sounded The mimraft meached o
lowest RA of 38fL

Technical
considerations

On the Acbus Fly By Wine (FBW)
ammfl, e cmmmon Go Armund
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by setting the thrust levers to TOGA.
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will depend on the fype of spprach:
~ For an ILS appruach, e AP
remains engped in the curmerdy se-
lected AFS mode

- For 3 mamaged N
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are also
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Airbus recommendations for go-around

* Firewall it!
* Thrust levers are also mode selectors
* Know your FMA at all times

The aircraft can be flown like any other aircraft.
Fly, navigate, communicate - in that order.

One head up at all times.

Cross check the accuracy of the FMS.

! Know your FMA at all times.

When things don’t go as expected - TAKE OVER.
Use the proper level of automation for the task.
Practice task sharing and back-up each other.

9,
1
2
3
4
5

e
>
8
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Operational Use of Flight Path
Management Systems

Operationg Use

. Tal anagem of Flight Path
Design, training and use of systems Hanag rent ystems” ¢ Pati
for flight path management e

* Autopilot

* Autothrottle/autothrust
* Flight director
* Flight management systems (FMS)

Flight deck automation working group
September 2013
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Findings related to automated
systems

* Pilots relied on automated systems too much,
reluctant to intervene

* Autoflight mode confusion errors continue to occur

* Use of information automation (eg calculation,
Information presentation) increasing

* FMS programming and usage errors continue to
occur
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Recommendations related to
automated systems

* Improved training and procedures for autoflight
mode awareness

* Human centered design that,
* Reduces the number and complexity of autoflight modes
* |Improves the feedback to pilots on mode transitions

* Ensures that mode logic assists pilots’ intuitive
interpretation of failures and reversions
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Summary

* Automation related occurrences provide a good
example of the potential safety benefit of
Investigating serious incidents

* Question — Other similar occurrences in the APAC
region?
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Thank yeu

Richard Batt
richard.batt@atsb.gov.au
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