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Background

Hudson event:

0 Bird strike

0 Thrust Loss at 3000 ft AGL

0 Touchdown 3 minutes later

0 All 155 persons on-board
safely evacuated

zzzzzzzzzzzzzzz
Safety Recommendation

NTSB Safety Recommendation :

Require manufacturer of turbine powered aircraft
to develop checklist and procedure for
dual engine failure occurring at low altitude.
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New Procedure

Require manufacturer of turbine powered aircraft
to develop checklist and procedure for
dual engine failure occurring at low altitude.




OLM 2012 - Emergency Landing / All Engine Failure

ALL ENGINE FAILURE procedure

ENG ALL ENG FAILURE l

Main Steps

Initial Descent

Windmilling Relight

Starter Assisted Relight

Descent at Green Dot

Approach
Forced landing - Ditching
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Creation "EMERGENCY LANDING”

EMERGENCY LANDING
ALL ENG FAILURE

0 Total thrust loss very close
to the ground - No time to
relight

0 Remaining time to
touchdown must be used
to configure the aircraft for
touchdown.




When to apply the different procedures

Current procedures

Engine Operative THRUST LOSS
e R
ABN 80 .
DITCHING ALL ENGINE
FAILURE
FORCED
LANDING if no relight:

Ditching | Forced
Landing

Ik

Ik
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When to apply the different procedures

Enhanced procedures

Engine Operative THRUST LOSS
R -
EMER LANDING
ABN 80 . ALL ENG FAILURE
DITCHING ALFLAFLTJ%ISE Ditching | Forced
FORCED Landing
LANDING if no relight: -

Ditching | Forced
Landing

ik
I

Page 8



When to apply the different procedures

Which QRH

procedure?

Engine Operative THRUST LOSS

R -~
EMER LANDING
ABN 80 . ALL ENG FAILURE
DITCHING ALF;'IEL"L‘J%E'E Ditching | Forced
FORCED Landing
LANDING if no relight: -_
Ditching | Forced
Landing

Ik

K

ey —
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- When to apply the different

Engine Operative

g

procedures

. ABN 80
ABN 80 .

DITCHING

FORCED
LANDING

I

‘%/
{
{
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SMOKE/FUMES/AVNCS SMOKE
LAND ASAP
IF PERCEPTIBLE SMOKE APPLY IMMEDIATELY:
BLOWER
EXTRACT.
CAB FANS
GALY & CAB.
SIGNS.
(O T{07.1- H oo | R —
@ IF REQUIRED:
CREW OXY MASKS............co.0.... ON'100%/EMERG
@ IF SMOKE SOURCE IMMEDIATELY OBVIOUS,
ACCESSIBLE, AND EXTINGUISHABLE:

FAULTY EQPT..oommrresssssssssssmsssssessnnnnsSOLATE
@ IF SMOKE SOURCE NOT IMMEDIATELY
ISOLATE:
DIVERSION.....coocovmmseesssmsessssssssssssssssssseens

altitude).

| @ AT ANY TIME of the procedure, if SMOKE/FUMES|
becomes the GREATES
SMOKE/FUMES REMOV,
R0 202 o0 ——
Referto the end of the procedure to Set ELEC
EMER CONFIG

@ At ANY TIME of the procedure, if situation
becomes UNMANAGEABLE :
IMMEDIATE LANDING.........cc0nssrsvsens CONSIDER|

@ At ANY TIME of the procedure, if situation
becomes UNMANAGEABLE :
IMMEDIATE LANDING........ccccovvirrnrirnns CONSIDER




When to apply the different procedures

Thrust loss

¥

Time to relight? Time to touchdown?

N

Cover -

EMER LANDING
ALL ENGINE ALL ENG FAILURE
FAILURE Ditching Forcgd
Landing
if no relight: % -
Ditching | Forced
Landing

L
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When to apply the different procedures

0 No longer possible to (—| Thrust loss |
maintain level flight @

the ECAM Alert: v_I_v
ENG DUAL FAILURE

Cover -

N

lllustration: EMER LANDING
ALL ENGINE ALL ENG FAILURE
220 % 29.0 FAILURE DItChIng ForC.ed
_ Landing
ENGL FAILL if no relight: o
Ditching | Forced
- : Landing
] RN “l.
0 Apply QRH proc even if not ==
prompted by ECAM
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~ When to apply the different procedures

O

Thrust loss
Close to the ground ?

Is touchdown imminent ?
Time to relight ? (—I Time to relight? Time to touchdown?

Not only a matter of altitude
but rather a matter of:

0 Time to touchdown . ABN 70 .

Cover -

0 Flight crew workload: EMER LANDING
Pilot judgment will ENG DUAL ALLENG FALURE
determine what can be FAILURE Ditching Forcc_ed
attempted to recover __ Landing

0 Environmental conditions if no relight: = -

Ditching | Forced
Landing

(weather, day/night, terrain,

)

K

\
§
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When to apply the different procedures

Scenario example:

-

We have no
more fuel !

~

We need to drift

down as far as
possible &8

Page 14

We lost both
engines!

Thrust loss

¥

(—I Time to relight? Time to touchdown? I

y—

N

ALL ENGINE
FAILURE

if no relight:
Ditching | Forced
Landing

I




When to apply the different procedures

Thrust loss

/There is a field We lost both '

straight ahead. (—I Time to relight? Time to touchdown? I

there!
Cover -

EMER LANDING

ALL ENG FAILURE

engines!

Ditching | Forced
Landing
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Emergency Landing - Procedure EMER LANDING

ALL ENG FAILURE

Ditching | Forced
Landing

*Provides the minimum steps to land:
* APU Start / Landing Gear / Flaps / Speed target

* Main steps of “Forced landing” or “Ditching”
procedure of the All Engine Failure procedure.

L

eCompromise:

Covering Short
as many cases Straight Forward

as possible Easy to apply

W
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OLM 2012 - Emergency Landing / All Engine Failure

Emergency Landing - Procedure EMER LANDING

ALL ENG FAILURE

S —

Ditching | Forced
Landing

L

% AIRBUS ABNORMAL AND c2
AJMYAI(VAINATY EMERGENCY PROCEDURES
‘QUICK REFERENCE HANDEOOK

EMERGENCY LANDING
ALL ENG FAILURE
Apply e following If I ic not possibic 1 maintain alitude afier i 1oss of thrust near o the ground.

DITCHING FORCED LANDING
s 5

[s0t  Tsot ] [for— eot oot

[vAPP  [150kt 150kt [163k [f73kt [183kt [1G3k [198k |
DITCHING PB.......ooeo ON | SPLRS. ARM
AT 1000 FT AGL AT THE LATEST:
LANDING GEAR .. DOWN by GRVTY
AT 500 FT AGL OR BELOW: AT 500 FT AGL OR BELOW:

BRACE FOR IMPACT BRACE FOR IMPACT

FOR FLARE: FOR FLARE:

TOUCH DOWN AT MIN V/S TOUCH DOWN AT MIN V/S

TARGET PITCH ATT 11°

OFF
APU MASTER SW.. _OFF
EMER EVAC PROC. .APPLY

l EMERGENCY EVACUATION

AIRCRAFT/PARKING BRK STOP/ON
ATC (VHF 1) ..NOTIFY
CABIN CREW (PA) ALERT
AP (only f MAN CAB PR has beenused)...........___._ CHECKZERO
Ifnot zero, MODE selector on MAN, VS OTL FULL UP.
ENG MASTERS (ALL). OFF
FIRE Pushbuttons (ALL : ENG and APU) PUSH
AGENTS (ENG and APU). AS RORD
= |f evacuation required:

EVACUATION INITIATE
® |f evacuation not required:

CABIN CREW and PASSENGERS (PA)................. NOTIFY
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Emergency Landing - Procedure

EMERGENCY LANDING
ALL ENG FAILURE

Electrical Power Supply

Gear - Flaps - Speed

“Brace for Impact”

Pitch - minimize Vertical Speed

Securing the Aircraft
EMER EVAC PROC APPLY

©AIRBUS S.A.S. All rights reserved. Confidential and proprietary document.

EMER LANDING

ALL ENG FAILURE

Ditching

Forced
Landing

L




Emergency Landing - Procedure

EMERGENCY LANDING
ALL ENG FAILURE

Apply the following if it is not possible to maintain altitude after the loss of thrust near to the ground.

DITCHING FORCED LANDING
ARy START | APUnonaananna START
LANDING GEAR......ccooviircinane UP

PRV EEVER 2 FERPOLENER o 2
VAPP....ooorreenciceeene DETERMINE | VAPP......oceeeene DETERMINE

GW 40t 50 t 60 t

70t 80t 90t 95t

VAPP 150kt |150kt  [163 kt

173kt [183kt  [193kt |198 kt

EMER LANDING

ALL ENG FAILURE

Ditching | Forced

L

Landing

DI IO: g\ € 3 - m————— ON SPERS: ..o ARM
AT 1000 FT AGL AT THE LATEST:
LANDING GEAR.......DOWN by GRVTY
AT 500 FT AGL OR BELOW: AT 500 FT AGL OR BELOW:
BRACE FOR IMPACT BRACE FOR IMPACT
FOR FLARE: FOR FLARE:
TOUCH DOWN AT MIN V/S TOUCH DOWN AT MIN V/S
TARGET PITCH ATT 11°
AT TOUCHDOWN: AT TOUCHDOWN:
ENG MASTERS (ALL)............... OFF ENG MASTERS (ALL).......c............
APUMASTER SW.........c.oo00ms OFF APU MASTER SW........conamninins
EMER EVAC PROC.............. APPLY EMER EVAC PROC................... APPLY
———
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Emergency Landing - Procedure

EMERGENCY LANDING
ALL ENG FAILURE

Apply the following if it is not possible to maintain altitude after the loss of thrust near to the ground.
A

DchmEQ {_FORCED LANDING

APU..ooeeeeeoeeeee e START | APUeeoeeecceeeeeoeeeeeeeesesn START
LANDING GEAR......oocoocrrerrern UP

FLAPS LEVER......oooooeeeeeeeeeeee 2 | FLAPS LEVER......oovooooeresooreesssene 2
VAPP...ooooeeeeeeseereseee DETERMINE | VAPP....oorooooeeeeoeeesrenn DETERMINE

GW 40t 50 t 60 t

70t 80t 90t 95t

VAPP 150kt |150kt  [163 kt

173kt [183kt  [193kt |198 kt

DITGHING PB...cooccirssisisass ON

AT 500 FT AGL OR BELOW:
BRACE FOR IMPACT

FOR FLARE:
TOUCH DOWN AT MIN V/S
TARGET PITCH ATT 11°

AT TOUCHDOWN:

ENG MASTERS (ALL)............... OFF
APU MASTER SW........ccccceueee OFF
EMER EVAC PROC.............. APPLY

AT 1000 FT AGL AT THE LATEST:
LANDING GEAR.......DOWN by GRVTY

AT 500 FT AGL OR BELOW:
BRACE FOR IMPACT

FOR FLARE:
TOUCH DOWN AT MIN V/S

AT TOUCHDOWN:
ENG MASTERS (ALL)......ccccccoeuunee
APU MASTER SW.........ccccusuuussince

EMER EVAC PROC................... APPLY
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EMER LANDING

ALL ENG FAILURE

Ditching | Forced

Landing

~




Emergency Landing - Procedure

EMERGENCY LANDING
ALL ENG FAILURE

Apply the following if it is not possible to maintain altitude after the loss of thrust near to the ground.

DITCHING

FORCED LANDING

EMER LANDING

ALL ENG FAILURE

Ditching | Forced
Landing

L

—

VAPP 150kt |[150kt [163kt [173kt |183kt [193kt  [198 kt

DI IO: g\ € 3 - m————— ON SPERS: ..o ARM
AT 1000 FT AGL AT THE LATEST:
LANDING GEAR.......DOWN by GRVTY

AT 500 FT AGL OR BELOW: AT 500 FT AGL OR BELOW:

BRACE FOR IMPACT BRACE FOR IMPACT

FOR FLARE: FOR FLARE:

TOUCH DOWN AT MIN V/S TOUCH DOWN AT MIN V/S

TARGET PITCH ATT 11°

AT TOUCHDOWN: AT TOUCHDOWN:

ENG MASTERS (ALL)............... OFF ENG MASTERS (ALL).......c............ OFF

APUMASTER SW.........c.oo00ms OFF APU MASTER SW........conamninins OFF

EMER EVAC PROC.............. APPLY EMER EVAC PROC................... APPLY
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Emergency Landing - Procedure

EMERGENCY LANDING
ALL ENG FAILURE

Apply the following if it is not possible to maintain altitude after the loss of thrust near to the ground.

DITCHING

FORCED LANDING

AT 500 FT AGL OR BELOW:
BRACE FOR IMPACT

FOR FLARE:
TOUCH DOWN AT MIN V/S
TARGET PITCH ATT 11°

AT TOUCHDOWN:

ENG MASTERS (ALL)............... OFF
APU MASTER SW........ccccceueee OFF
EMER EVAC PROC.............. APPLY

AT 1000 FT AGL AT THE LATEST:
LANDING GEAR.......DOWN by GRVTY

AT 500 FT AGL OR BELOW:
BRACE FOR IMPACT

FOR FLARE:
TOUCH DOWN AT MIN V/S

AT TOUCHDOWN:

ENG MASTERS (ALL)......ccccccoeuunee OFF
APU MASTER SW.........ccccusuuussince OFF
EMER EVAC PROC................... APPLY
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EMER LANDING

ALL ENG FAILURE

Ditching | Forced
Landing

L




Emergency Landing - Procedure

EMERGENCY LANDING
ALL ENG FAILURE

Apply the following if it is not possible to maintain altitude after the loss of thrust near to the ground.

DITCHING FORCED LANDING
ARy START | APUnonaananna START
LANDING GEAR......ccooviircinane UP

PRV EEVER 2 FERPOLENER o 2
VAPP....ooorreenciceeene DETERMINE | VAPP......oceeeene DETERMINE

GW 40t 50 t 60 t

70t 80t 90t 95t

VAPP 150kt [150kt [163 kt

173kt |183kt  |193kt  [198 kt

EMER LANDING

ALL ENG FAILURE

Ditching | Forced
Landing

L

DI IO: g\ € 3 - m————— ON SPERS: ..o ARM
AT 1000 FT AGL AT THE LATEST:
LANDING GEAR.......DOWN by GRVTY

AT 500 FT AGL OR BELOW: AT 500 FT AGL OR BELOW:

BRACE FOR IMPACT BRACE FOR IMPACT

FOR FLARE: FOR FLARE:

TOUCH DOWN AT MIN V/S TOUCH DOWN AT MIN V/S

TARGET PITCH ATT 11°

AT TOUCHDOWN: AT TOUCHDOWN:

ENG MASTERS (ALL)............... OFF ENG MASTERS (ALL).......c............ OFF

APUMASTER SW.........c.oo00ms OFF APU MASTER SW........conamninins OFF

EMER EVAC PROC.............. APPLY EMER EVAC PROC................... APPLY
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Emergency Landing - Procedure EMER LANDING
ALL ENG FAILURE
EMERGENCY LANDING Ditching | Forced
ALL ENG FAILURE ___|Landing
Apply the following if it is not possible to maintain altitude after the loss of thrust near to the ground. % -
DITCHING FORCED LANDING
AR BT | APV START
LANDING GEAR........ccoovrrrannne. UP
FLAPELEVER. . £ | IFEAPELEVER.. e 2
= T DETERMINE | YAPE.......commmmmcsommmns DETERMINE

GW 40t 50t 60 t 70t 80t 90t 95t
VAPP 150kt [150kt [163kt [173kt |183kt [193kt [198 kt

DITGHING PB...cooccirssisisass ON 213 2 - SR ARM

AT 1000 FT AGL AT THE LATEST:
LANDING GEAR.......DOWN by GRVTY

AT 500 FT AGL OR BELOW: AT 500 FT AGL OR BELOW:

BRACE FOR IMPACT BRACE FOR IMPACT

TOUCH DOWN AT MIN V/S TOUCH M | n| V/S
TARGET PITCH ATT 11° :

AT TOUCHDOWN: AT TOUCHDOWN: P |tCh
ENG MASTERS (ALL)............... OFF | ENG MASTERS (ALL).......cccoruueee. OFF

APU MASTER SW..................... OFF | APUMASTER SW.......coeviinee OFF
EMER EVAC PROC.............. EMER EVAC PROC...................
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Emergency Landing - Procedure

EMERGENCY LANDING
ALL ENG FAILURE

Apply the following if it is not possible to maintain altitude after the loss of thrust near to the ground.
DITCHING FORCED LANDING
o START ABUY: oo e START
LANDING GEAR......cveeeeeeee. UP
FEAPSLEVER. ... ... 2 FLAPG LEVER. ... .. 2
VAPP....ooeeeeeeeen DETERMINE VAPP...ooeeeeeeeeeeeee DETERMINE

GW 40t 50 t 60 t

70t 80t 90t 95t

VAPP 150kt [150kt [163 kt

173kt |183kt  |193kt  [198 kt

B LSy G . ——— ON

AT 500 FT AGL OR BELOW:
BRACE FOR IMPACT

FOR FLARE:
TOUCH DOWN AT MIN V/S

- 4 A |

AT TOUCHDOWN:
ENG MASTERS (ALL)

APU MASTER SW
EMER EVAC PROC
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AT 1000 FT AGL AT THE LATEST:
LANDING GEAR.......DOWN by GRVTY

AT 500 FT AGL OR BELOW:
BRACE FOR IMPACT

FOR FLARE:
TOUCH DOWN AT MIN V/S

AT TOUCHDOWN:
ENG MASTERS (ALL)
APU MASTER SW
EMER EVAC PROC

EMER LANDING

ALL ENG FAILURE

Ditching | Forced
Landing

L

Secure A/C

EMER EVAC
Procedure
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onclusion

EMERGENCY LANDING
ALL ENG FAILURE

Immediately accessible
To configure the aircraft
When no time to relight

[TAIRBUS "ABNORMAL AND
P EMERGENCY PROCEDURES

EMERGENCY LANDING
. ALL ENG FAILURE

OITCHNG

FORCED LANDING

APy START
LANONG GEAR v
FLAPS LEVER 2
VAPP. DETERMINE
fow ot st  Jeor
[VaPP 150 [150% |13k

AU START

FLAPS LEVER 2
v TEAMNE
st

APP. 13
o por or
T L T L

DITCHNG P& oN
AT 500 FT AGL OR BELOW:
MPACT

MNVS
TARGET PITCH ATT 11°

SPLRS

FOR FLARE:
TOUCH DOWN AT MN V'S

AT TOUCHDOWN:
ENG MASTERS (ALL)
APU MASTER SW
ENER EVAC PROC

 H evacuation not required:
CABIN CREW and PASSENGERS (PA
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