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Accident Information
5, 2013
Boeing 777-200ER
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Training flight
Visual meteorologicaliconditions

ight winds




Crew Information

Pilot Flying (PF)
m Trainee Caplain

9,624 Total Hours
33 Hours B777

Pilot Monitoring (PM)
m Pilot-in-Command
m Instructor Pilot

12,307 Total Hours
3,208 Hours B777

Observer 4,557 Total Hours
m Relief First Officer 717 Hours B777
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Investigation

e Eulllgo-team launch

\ T QD

S Chalrman on Scene

« Extensive media coverage

- Joint Ops / HP group
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Investigating Human Factors
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NTSB Probable Cause Statement

..the flight crew's mismanagement of the
ai r,)LJn S Je centaduring thevisual approach,
he pilot flying'stunintended deactivation of
automatic airspeedicontiel; thefiight crew's
inadequatermonitoring of: a]r:;r)'—m,] and the
ilfe Jnrr* ew's delayediexecution ofia ge-around
after they became aware thatthe airplane was
below acceptable glidepathrand airspeed
tolerances.”
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NTSB Probable Cause Statement |1

“...the flight crew's mismanagement of the
airplane’s descent duringithie visual approach.

the pilet flyingis unintendedideactivation of

automatic airspeedicontrol; the flight crew’s

. inadequate monitering efairspeed, and the

flight crew’s delayediexecution ofia go-around -

after they became aware that the airplane was
below acceptable glidepathrand airspeed
tolerances.”
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Probable Cause

Flightcrew’s PF’s unintended Flightcrew’s

Flightcrew’s

mlsma.magerr’lent \ deactlvatlo.n of mac.leq.uate B delayed initiation
of airplane’s automatic monitoring of
: , of a go-around
descent airspeed control airspeed
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Probable Cause

eo i V)
INA AIRLINF=

Flightcrew’s PF’s unintended Flightcrew’s

Flightcrew’s non- Flightcrew’s

mismanagement » LN @ B detection of the B InEeigUEEle B delayed initiation
of airplane’s automatic PE’s error monitoring of of a do-around
descent airspeed control airspeed 9 B
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Probable Cause

+ Contributing Factors Causes

.~ Contributing factors

Flightcrew’s PF’s unintended Flightcrew’s non- Flightcrew’s
mlsme.magerr’]ent \ deactlvatlo.n of N oo o [ macljeq.uate
of airplane’s automatic monitoring of

descent airspeed control FESael airspeed

Flightcrew’s
B delayed initiation
of a go-around




Probable Cause + Contributing Factors

+ Selected Findings

Causes
.~ Contributing factors

M Q

Role confusion

Expectancy

Increased
workload

Automation
reliance

workload
Reduced
awareness of
PF’s actions and
degraded mode
awareness

PF had inaccurate
understanding of
AFCS

Non-standard
communication

Fatigue

Neglect of
pitch trim

Role confusion

.Flightcrew’s PF’s upintgnded Flightcrew’s non- Elightcrew’s Flightcrew’s
mismanagement » LN @ B detection of the B InEeigUEEle B delayed initiation
of airplane’s automatic ) monitoring of
: PF’s error , of a go-around
descent airspeed control airspeed B
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Probable Cause + Contributing Factors
+ Selected Findings

Causes
Role confusion " Contributing factors

- :
Expectancy
workload
I Increased Automation Surprise
workload reliance
PF had inaccurate

understanding of Reduced Fati Non-standard

AFCS awareness of atigue communication

PF’s actions and

degraded mode NeglEstel Role confusion
awareness pitch trim

Flightcrew’s PF’s unintended Flightcrew’s non- Flightcrew’s
mlsma.magerr’lent deactlvatlo.n of N oo o [ |nac.leq.uate
of airplane’s automatic monitoring of

descent airspeed control FESael airspeed

Flightcrew’s
B delayed initiation
of a go-around =

= NTSB



Arrival

1123:17 4500 Feet
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Mismanagement of the Descent
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End 180-knot speed restriction
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Mismanagement of the Descent

End 180-knot speed restriction
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Mismanagement of the Descent

h - Pilots “often lack sufficient in-depth
knowledge andiskillsitermost efficiently and

ENECUVEIYaceemplisniignipatn

Managemenirelaiec iaskss =

Flightcrew’s PIACLCECISPEEUEIESLIICIEQ,
mismanagement e \ | o
of airp|ane’s D[r.’.“J [ l f ./L).L.l ..Jr)r).r.)..] fl:}:)

descent witneuwa JllJ-’-’LlJr)'-’

HIghtpathiimanagementskillstcan atropny.
ITOMaCK OIFPraCLICE

*Final Report of the Performance-Based Operations Rulemaking
Committee / CAST Flight Deck Automation Working Group (2013)




Probable Cause + Contributing Factors

+ Selected Findings

Causes
~ Contributing factors

Expectancy
workload
workload

PF had inaccurate
understanding of
AFCS

Role confusion

Automation
reliance

Surprise

Non-standard
communication

Reduced
awareness of
PF’s actions and
degraded mode
awareness

Fatigue

Neglect of
pitch trim

Role confusion

.Flightcrew’s PF’s upintgnded Flightcrew’s non- Elightcrew’s Flightcrew’s
m|sma.1nagerr’1ent deactwatlo.n & B detection ofthe B |nac.leq.uate B delayed initiation
of airplane’s automatic monitoring of

PF’s error of a go-around =

descent airspeed control airspeed

= NTSB



Deactivation of Automatic Airspeed Control

220 End 180-knot speed restriction
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Deactivation of Automatic Airspeed Control

A/P A/P AT
Status Pitch Thrust Speed Control

VIS SPD With thrust (A/T)
FLCH SPD| |THR With elevator (A/P)

FLT DIR ‘ FLCHSPD THR With elevator (Pilot)

FLCH SPD |HOLD With elevator (Pilot)

‘ FLCHSPD HOLD Not specified

21 NTSB



Deactivation of Automatic Airspeed Control

PF had inaccurate
understanding of
AFCS

PF’s unintended
deactivation of
automatic
airspeed control

S orten r ficulty comprehending subtle
interconnections between aircraft sub- .
dNdAECS MOAE 109IC

ViUCHNEAMINGIeCCUrS enRithe line
GapsiniploEmenialimodelS are problematic in
dynamic;nenreuunessitiations; and can lead to

-autemationssurprse:

FAA NG EASA Nad des:
the 777 AEIDS/AIFSYyStern

777 AECS documentation and training was not
sutiiciently clear andrcomprenensive




(77 Stall Protection System Training

il Myt dmy ey et .
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Probable Cause + Contributing Factors

+ Selected Findings

Role confusion

=

Increased
workload

Reduced
awareness of
PF’s actions and
degraded mode
awareness

Causes
~ Contributing factors

Expectancy

Increased
workload

Automation
reliance

Surprise

PF had inaccurate
understanding of
AFCS

Non-standard
communication

Fatigue

Neglect of
pitch trim

Role confusion

.Flightcrew’s PF’s upintgnded Flightcrew’s non- Elightcrew’s Flightcrew’s
m|sma.1nagerr’1ent » deactwatlo.n & B detection of the |nac.leq.uate B delayed initiation
of airplane’s automatic ) monitoring of
: PF’s error , of a go-around
descent airspeed control airspeed B

= NTSB






Flightcrew Non-Detection of the PF’s Error

» The instructional nature of the flight led to
blurring ofi PE and PM roles

Role confusion

T'n]sles;s;e EAIAANENENCE 1OISOES INVolving
fgleje] ClioRSIAndicaliouts

":)

e Eiviw.
WhEen the:

asioceupiedwitiraconfiguration task
Increased DF’c nlacti (| -
e == SImode Selection occurread

Reduced

awareness of il ew CJICI nNotdetect the =
PF’s actions and | S '-’]..J"-‘d mo.le J a

degraded mode
awareness

Flightcrew’s non-
detection of the . P il

a [ contriputedad to tne
PF’s error callout contributed to tne

JI‘ J—*J Moae awareness
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Probable Cause + Contributing Factors
+ Selected Findings

Causes
Role confusion " Contributing factors

Expectancy

Increased
workload

Automation
reliance

workload
Reduced
awareness of
PF’s actions and
degraded mode
awareness

PF had inaccurate
understanding of
AFCS

Non-standard
communication

Fatigue

Neglect of
pitch trim

Role confusion

Flightcrew’s PF’s unintended Flightcrew’s non- Flightcrew’s Flightcrew’s
mismanagement deactivation of : inadequate S
: , » : B detection of the P delayed initiation
of airplane’s automatic ) monitoring of
: PF’s error , of a go-around
descent airspeed control airspeed B

= NTSB



Inadequate Monitoring of Airspeed

500 Feet 200 Feet Low Speed Alert
I I

|

|

Ir\m::-nit-:)ring Lapses
PM =17 Seconds

PF > 24 Seconds

| IApproach Speed
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3y S o n o S

—Calibrated Airspeed (Knots) =—Radar Altitude (Feet)
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Inadequate Monitoring of Airspeed

|d maintain selected speed
Expectancy

E— . st befiaved asiexpec :I,*J (atidle) for 5C
workload ECONES VARanSIlionea 1o i OLD

Automation ; . 4
reliance J - a /JRHFU—!&” diolUieet

Fatigue VVerkieadWasthiighrenIshoniinal

Neglect of
pitch trim

VIONIOHNG eirallemalediSUn=SySIems c
WOrKIeaainerea 585( Jiematoenirelianc e)

Flightcrew’s
inadequate
monitoring of
airspeed

ne FEdidneruSe pIteh thm
Iine crew wasiatgued, degraaing vigilance

errs view of primarny displays partially cbscured
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Probable Cause + Contributing Factors
+ Selected Findings

Causes
Role confusion " Contributing factors

Expectancy

Increased
workload

Automation
reliance

workload
Reduced
awareness of
PF’s actions and
degraded mode
awareness

PF had inaccurate
understanding of
AFCS

Non-standard
communication

Fatigue

Neglect of
pitch trim

Role confusion

.Flightcrew’s PF’s upintgnded Flightcrew’s non- Elightcrew’s Flightcrew’s
mismanagement » LN @ B detection of the B InEeigUEEle delayed initiation
of airplane’s automatic monitoring of

PF’s error of a go-around

descent airspeed control airspeed

= NTSB



Delayed Go-Around

PM: “It's Low” ow Speed Alert
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2
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Delayed Go-Around

Elighterew response times are longer for
UNEXPECIEN L

Non-standard

communication PIVIE S Iowawas n OnNSpe Cllic and poaslbly

'S
Role confusion conuivutediioratdelayinradaressing the
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QW aISPEEQ

Flightcrew’s
delayed initiation =lVIFEeaChiinoeugnt the other was
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Low Speed Alert

Low Speed Alert
| Thrust Advanced

Safe Outcome: Assured Not Assured
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Probable Cause + Contributing Factors

+ Selected Findings

PF’s
inadequate
training on

planning,
executing
EIE]
approaches

Flightcrew’s
mismanagement
of airplane’s
descent

Role confusion

Complexities of the

autoflight system Nﬁ%ﬂg::\ird
communication Expectancy
Inadequate and coordination
documentation regarding use of Increased
the AFCS workload
Inadequate training .
Increased Automation
PF had inaccurate
understanding of Reduced

Fatigue

awareness of
PF’s actions and

AFCS

Increased likelihood degraded mode Neglect of
of mode error awareness pItCh trim
PF’s unintended : ; Flightcrew’s

L Flightcrew’s non- :
deactivation of inadequate

B detection ofthe B

automatic )
PF’s error

airspeed control airspeed

monitoring of

Causes
Contributing factors
Findings

Surprise

Non-standard
communication

Role confusion

Flightcrew’s
B delayed initiation
of a go-around

Flight crew fatigue

34

Instructor pilot’s inadequate supervision of the pilot flying
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Flight Crew Fatigue

Pilot Flying 24-Hour Look Back

Friday July 5, 2014 Saturday, July 6, 2014

14 |15 |16 |17 (18 |19 |20 [21 |22 [23 K 6 |7 (8 [9 |10 {1112 (13 [14 |15 [16 |17

Pilot Monitoring

Friday July 5, 2014 Saturday, July 6, 2014

14 |15 |16 |17 (18 |19 |20 [21 |22 [23 3 6 |7 (8 [9 |10 ({1112 |13 [14 |15 [16 |17

Observer

Friday July 5, 2014 Saturday, July 6, 2014

14 |15 |16 |17 (18 |19 |20 [21 |22 [23 K 6 |7 (8 [9 |10 {11 |12 |13 [14 |15 [16 |17

Asleep Pilot's Normal Sleep Time Working On Duty But Relaxing




Probable Cause + Contributing Factors
+ Selected Findings

Causes
Role confusion " Contributing factors

Expectancy

Increased
workload

Automation
reliance

workload
Reduced
awareness of
PF’s actions and
degraded mode
awareness

PF had inaccurate
understanding of
AFCS

Non-standard
communication

Fatigue

Neglect of
pitch trim

Role confusion

.Flightcrew’s PF’s upintgnded Flightcrew’s non- Elightcrew’s Flightcrew’s
mismanagement » LN @ B detection of the B InEeigUEEle B delayed initiation
of airplane’s automatic ) monitoring of
: PF’s error , of a go-around
descent airspeed control airspeed



Recommendation Areas

Enhance 777 autoflight system training, and documentation
Evaluate methods for training autoflight systems

Flightcrew's PF’s unintended I; i Flightcrew's
mismanagement deactivation of i inadequate
of airplane’s » automatic - . monitoring of
descent airspeed control | airspeed




For a Complete List of Findings and
Recommendations, see the NTSB final report:

http://www.ntsb.gov/investigations/summany/AAR1401.html

Kational
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