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| BACKGROUND )




BACKGROUND
a N

» A third of major accidents of large commercial transport aircraft are
runway excursions

e Many involve difficulties for the flight crew to realistically assess the
landing performance
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BACKGROUND
/

e Currently, Actual Landing Distance (ALD) is the reference to
determine in flight landing performance

~

* ALD are defined by regulations and based on flight tests.

Thus, ALD are not representative of daily operations

\_ )




BACKGROUND
: R

e Following runway excursions, the FAA mandated the TALPA/ARC*
to find a strong industry consensus.

e The purpose was to elaborate common tools to better assess the
in-flight landing performance

Dispatchers Airports Pilots

All users need to share a common performance reference

\_ )

*Takeoff and Landing Performance Assessment / Aviation Rulemaking

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



BACKGROUND
4 h

» Following runway excursions, the FAA mandated the TALPA/ARC*
to find a strong industry consensus.

* The purpose was to elaborate common tools to better assess the
in-flight landing performance

* The committee submitted:
- The Runway Condition Assessment Matrix (RCAM)
- Landing distances figures more representative of daily operations

» The references to be used for dispatch are unchanged

anding Performance Assessment



u BACKGROUND

e | WHAT IS NEW? )

- The Runway Condition Assessment Matrix (RCAM)
- New landing performance without failure
- New landing performance with failure




0 <BACKGROUND >
e ([ WHAT IS NEW? )

- The Runway Condition Assessment Matrix (RCAM)

without
with




WHAT IS NEW? - Runway Condition Assessment

QUICK REFERENCE
HAND BOOK

A318/A319/A320/A321

@
AIRBUS

For &/C: M3K D533
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WHAT IS NEW? - Runway Condition Assess

srryn it e

Dy

Damp
Wt

3mm (18" or less of

+ Slish
« Dry Snow
« Wt Snow

Frast

[Braking decsleration is normal for
the wheel braking effrt applied
Directional contrel is normal.

|Compacted Snow (OAT at or below -15°C)

Braking deceleration and
cantrolabily s between Good
and Medium,

Slippery when wet
|Compacted Snow (OAT at or above ~15°C)
More than 3 mm (1/8") depth of:

+ Dry Snow - max 130 mm (5°)
+ Wet Snaw - max 30 mm (1 1/87)

[Braking decslerabon is nobiceably|
reduced for the wheel braking
effort applied. Directional control
fmay be naticeably reduced.

Between 3 mm (1/8') depth of:

= Waer - max 12.7 mm (1/2')
« Slush - max 12.7 mm (1/2')

Braking decsleration and
controllabiity is between Medium
and Poor. Potential for
Hydropianing exists.

e fcoid & dry)

Braking deceleration is
sigrificantly reduced for the
whoel beaking effot appliod.

Directional control may be
significanly reduced

Wet ice.
Water on top of Gompacted Snow
Dry Snow or Wet Snow aver Ice

[Braking decelerabion is minimal to
non-existent for tha wheel
braking efiort applied. Directional
coniral may be uncertzin.

roa i ba LAt wam e

UTOLAND, max

voa sirbad TAEDAL) wan 6
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WHAT IS NEW? - Runway Condition As

Deceleration And Directional

Control Observation Crosswind

Runway Condition

LS o
4 FLIGHT PERFCAINNG

Dry ATABUS

Damp Runway Condition Assessment Mal™
Wet for Landing

Reported

3 mm (1/8") or less of raking deceleration is normal e g 2 _‘1_-“*?-",;
e wheel braking effort applieg
Directional control is normal.

o Slush
o Dry Snow
o Wet Snow

Frost

Good

Compacted Snow (OAT &t or below -15°C)
and Medium.

The purpose is to provide all users with an unique reference to share:
- The Runway Condition,

- The Reported Braking Action (and associated Code),

- The recommended Maximum Crosswind,

- Additional information.
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WHAT IS NEW? - Runway Condition

« How to use the Runway Condition Assessment Matrix - 15t example

Runway Condition:
2 mm of Slush

. <

Code Runway Condition

Reported Max
Braking Crosswind
Action | (Gust included)"

Deceleration And Directional
Control Observation

Use all existing information to
assess the landing performance

Dry _ Dry 45kt

With the Runway Condition only:

Darmp 45kt
- =Use directly the corresponding
3 mm (1/8%) or less of Braking deceleration is n | for . . .
. . ﬁ Braking Action and Maximum
- Directional control is n l. C ros SWi n d
« Wet Snow
Frost

Braking deceleration and
4 | Compacted Snow (OAT at or below -15°C) | controllability is between Good to 27kt

Medium
and Medium.

rved. Confidential and proprietary document.
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WHAT IS NEW? - Runway Condition

e How to use the Runway Condition Assessment Matrix - 2"d example

Runway Condition:
Dry

Runway Condition

Use all existing information to
assess the landing performance

Deceleration And Directional H;;;ﬁ:
Control Observation Action | (Gustincluded)”

Dry “ . i i
e ' . §] 1§ With both the Runway Condition
Damp
Wet 45kt
3 mm (1/8") or less of Braking deceleration is normal for
5 | «Sush the wheel braking effort applied. | Good
» Dry Snow Directional control is normal. o7kt

« Wet Snow
Frost

Braking deceleration and
4 | Compacted Snow (OAT at or below -15°C) | controllability is between Good to 27kt

Medium
and Medium.

rved. Confidential and proprietary document.
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WHAT IS NEW? - Runway Condition A

e How to use the Runway Condition Assessment Matrix - 2"d example

Runway Condition: Reported Braking Action:
Dry Good

Runway Condition

Max

Crosauind Use all existing information to
assess the landing performance

With both the Runway Condition
and the Braking Action:

Deceleration And Directional
Control Observation

3 mm (1/8") or less of

5 | «Siush
o Dry Snow
« Wet Snow

Braking deceleration is normal for
the wheel braking effort applied.
Directional control is normal.

= Jse the MOST CONSERVATIVE
Braking Action and associated
Maximum Crosswind

Frost

Braking deceleration and
4 | Compacted Snow (OAT at or below -15°C) | controllability is between Good to 27kt

Medium
and Medium.
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CBACKGROUND

</ M
- The Runway Condition Assessment Matrix (RCAM)

- New landing performance without failure
- New landing performance with failure




WHAT IS NEW? - LANDING DISTANCE WITHOU

N
LANDING DISTANCE - DRY N

IN FLIGHT PERFORMAN

e dor e

TRY | - <HE
Thl | - | =T
THY | - S| ]

srryn it e

The Referenae Dictanos (ACF DIST) sonsoers : Taa Level (3L, IDA, nd wind, ro SISE, 50 ENGINS Reveise
fhvust manual ndng, VARFSVLE wihast AFFR COR.

COMF FULL

Dammcboms %

Larcling Dictanac im)

]

Per
Eraking oz ABOVE Satr
==

=]
]

roa i ba LAt wam e

Foa i BaTTAEDAL a6
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WHAT IS NEW? - LANDING DISTANCE WITHOU

LANDING DISTANCE - DBRY

#rust manual Bnang, VAPPVLE withaut APPR COR.
SONFFULL

LANDING DISTANCE - DRY

o =

et et LANDING DISTANCE - GOOD -

fhrust, manual ending, WARFSVLE wihaut AFFR COR.
COMF FULL

LANDING DISTANCE - GOOD

T T T
= e

OPS DATA

roa i ba LAt wam e Foa i BaTTAEDAL a6
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WHAT IS NEW? - LANDING DISTANCE WITHOUT

~AIRE I - FEDT
1M FLIGHT PERFOAMANCE 22
A hRAE AN =]

LMIDINE DISTMICE G.G.QI]_'I'_O_IIE[III.!II

rest, manal lnding, VAPPSVLS wihast AFFH GOAL

= | COMEEULL

LANDING DISTANCE GOOD TO MEDIUM

oo | ar | wen | e | sae
i Ferla e | e
amove [per S| R P e | Dows | v
i st | S ") e | e
L3 o] .| | W | . | %
I L AN &
e N =
e e g | £PPoILE arhad 4508 COR,
CONEFILL
AN | TRE | B | T [+ o | o3| W | oW | % |
Cveregrtlagmes [« 1 m
Autalars E
coNED
e
) woaer | o | st | weo | mmwe | more | e
REFEET | FartlT | Foilr e e e ]
Brad g Mode im)dor | BELOW | ABOVE Por St c ABVE| Dows Pcvoraar
o | e | soeve GL) WETW | ma | meec | Opoue
Ve | DI | W | el [+nl| <8 | <0 | = L] -
ArcenmE s | PRI | E e I s T O e T
T L e e I = M T &

[EFEE T

i

I FLESHT FERFOAMARCE
BN IR i

LANI]IHG DISTAHCE llEI].lI.lllL'ID_EG_GE

izt manual bndng, WAFFSVLE wihasl APPR COR.
LOMF FULL

LANDING DISTANCE - MEDIUM TO POOR

L I - |'|! "
_w|=n¢| nt| :u|.|.r|.1=c||.u| 1:n| :(| o

WEMHT oo ALT WHD | TENF | Oer L
TR DT | Fer 107 | BT Fer G| Perthy | et
SR b i i W e I e il i
e | | siem | BT | "y | i | gt
MaemrenhaWAL | 36 | 180 | X0 | o0 | oA | E0 | o0 | 1@ 5]
e T L I T I O I I =
mocRmELw | TR o e o e i B
Overecig g o[- 50
B
| LANDING DISTANCE - POOR
e = "
thrust, manual knding, WAPP=VLE Wit APPR COR.
COMF FULL

! e T ! Y !
[ armemmm | TR | [ S || v || o | 3R | o

g Logroe [ T m

e [y ey R ey ey [p—g g <

0T [ Por 10T | T e e e =

Tt | iz | zmaw | ano (s (U 7 s | o | Mo <
1 fer | ofor £a | cipe | Dpersr

Hearur HEHGAL | T TR | -=0 | | -t | SER | el | -v T D
AITOGRARE MY | o=t o I I I I —i

ATOOMASE DWW s 5] -] i 5] ] B - (/)

T o

Foa i BaTTAEDAL a6
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WHAT IS NEW? - LANDING DISTANCE WITHOUT

LANDING DISTANCE Braking Action

The Reference Distance (REF DIST) considers : Sea Level (SL), ISA, no wind, no slope, no engine reverse
thrust, manual landing, VAPP=VYLS without APPR COR.

[ conrruL | Landing Configurations

Corrections on WEIGHT sPD | ALT | wiND | TEMP | SLoPE | REV
Landing Distance (m
Per 10T | Per 10T Per 10°C| Per1% | Per Thrust .
Braking Mode BELOW | ABOVE |PerSie| "o 1000 _Per agove | pown | Reverser | Brakin gM odes
190T 190T ISA Slope | Operative
Maximum MANUAL 40 | <140 | <70 | +40 | <120 | +40 | <20 10 (Manual or Auto brake)
AUTOBRAKE MED -50 +120 +100 +50 +150 +50 +20 0
AUTOBRAKE LOW -80 + 160 +130 +80 + 220 +70 +£30 -30
Overweight Ldg proc |+ 160 m
IAutc-Iand +230m The REFDIST ) )
(Provided at fixed landing weight)
l CONF 3 I
Correations on WEIGHT spD | ALT | winD | TEMP | sLopE | RV
Landing Distance (m
Per 10T | Per 10T Per 1000ft|  Per Per10°C| Per1% | Per Thrust
Braking Mode BELOW | ABOVE |Per 5kt ABOVE | Down Reverser
1907 | 190T above SL| SKtTW | "o | giope | Operative
Maximum MANUAL -50 + 160 + 80 +40 +120 +40 +20 -10
AUTOBRAKE MED 60 +120 | +100 | +60 | +150 | +50 +20 0
AUTOBRAKE LOW ~90 +170 | +140 | +80 | +220 | +70 30

Overweight Ldg proc  |+200m
Autoland +220m
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WHAT IS NEW? - LANDING DISTANCE WITHO

LANDING DISTANCE - DRY

The Reference Distance (REF DIST) considers : Sea Level (SL), ISA, no wind, no slope, no engine revers
ust, manual landing, VAPP=VLS without APPR COR.

wamanee N\ | The REF DIST considers: Sea Level, ISA, no wind,
- no slope, no engine reverse thrust, manual landing,
aximum MANUAL
AUTOBRAKE MED —_—
AUTOBRAKE LOW VAPP = VLS
Overweight Ldg proc
Autoland
CONF 3
Corrections on
Landing Distance {m) WEIGHT SPD ALT WIND | TEMP | SLOPE REV
REF DIST | Per 10T | Per 10T Per 1000ft|  Per Per10°C| Per1% | Per Thrust
Braking Mode {m)for | BELOW | ABOVE |Per Skt bove SL | 5kt TW ABOVE | Down Reverser
190T | 190T | 190T above ISA | Slope | Operative
Maximum MANUAL 1360 - 50 + 160 + 80 +40 +120 +40 +20 -10
AUTOBRAKE MED 1750 - 60 +120 + 100 + 60 +150 +50 +20 0
AUTOBRAKE LOW 2350 -a0 +170 + 140 + 80 +220 +70 -30
Overweight Ldg proc  |+200m
Autoland +220m
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WHAT IS NEW? - LANDING DISTANCE WITHOUT

LANDING DISTANCE

The Reference Distance (REF DIST) considers : Sea Level (SL), ISA, no wind, no slope, no engine reverse
thrust, manual landing, VAPP=VYLS without APPR COR.

CONF FULL

orrections on

Landing Distance (m

er 10T | Per 10 Per 1000ft|  Per Per 10°C| Per1% | Per Thrust
Braking Mode ELOW | ABOVE |Per 5kt above SL | 5kt TW ABOVE | Down Reverser
190T 190T ISA Slope | Operative
Maximum MANUAL ‘ -40 + 140 +70 +40 +120 +40 +20 -10
AUTOBRAKE MED \ -50 +120 + 100 +50 +150 +50 +20 0
AUTOBHAKE LOW ‘ - 80 +160 +130 +80 +220 +70 +30 -30
leerweight Ldgproc [+160m l
Autoland +230m

CONEF 3

Per 10°C Per Thrust
Braking Mode Per Skt :::;:-:ng smw ABOVE | Down Reverser
ISA Slope Operative
Maximum MANUAL +80 +40 +120 +40 +20 -10
AUTOBRAKE MED + 100 +60 +150 +50 +20 0
AUTOBRAKE LOW +80 +70 - 30
IOvenveight Ldg proc |+ 200 m l

lAutc-Iand |+ 220 m '

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

Braking Action

Landing Configurations

Braking Modes

(Manual or Auto brake)

The REF DIST

(Provided at fixed landing weight)

Corrections

(Weight, SPD, ALT, WIND...)

Additional corrections
(Overweight procedure, Autoland)




WHAT IS NEW? — VAPP WITHOUT FAILURE

©

|z VAPP WITHOUT FAILURE N

IN FLIGHT PERFORMAN

©

Weight (T} 120 | 180 100 | 210

WLS CONF FULL fst) [«VREF] 119 | 124 140 | 147

WLE GONF3 ) 198 | 126 142 | 148

+*

APPA pach CORreclion

* Sit in case of ATHA O

APPRCOR = MAX ¢f £« Sktin cage of |ce Awration

+ 173 Hesctwind companent (WAX = 1541

J

VAPP

WAPE - VLS + APPR COR

5

LANDING DISTANCE CORREGTION {SPD column in Landing DNStAncs tabis)

= MAPPR COR = 1/2 Hesdwind companent:

« HAPPR COR = 1/3 Headwind companent:

Carrect the larding dstance (SPD salumn) with SPD = APPR COR

Mg BPD column cormastian In the Landing Distance tabls

In casa af sirang ar gusty crasswind greater than 20k, the approach speed
should be at laast VLS + 5kt The Ski incrament abova VLS may ba
intrmaser g o 15k 2 he fight crew's dissretion,

Ay exira pilal apgroach speed increment must be adcded to VAPP, and
musst be Laken i aceourt in SPD enlumn for Landing Distanse sampUtation)

roa i ba LAt wam e

Foa s i bad DA wan 6
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WHAT IS NEW? — VAPP WITHOUT FAILUR

Weight (T)

e

VLS CONF FULL {kt) (=VREF) 119 (124 [ 132|140 | 147 [ 154 | 157 ([} N
VLS CONF3 (kt) 119 | 126 | 134|142 | 149 | 156 | 159 . \
+ I o [t

APPR COR = MAX of 1

* Skt in case of lce Accretion

[ * 1/3 Headwind component (MAX = 15kt)

APPR oach COR rection | N

. 5kt in case of A/THR ON

4

VAPP

VAPP = VLS + APPR COR SV

© AIRBUS S.A.S. All rights reserved. Confidential and proprietary document.
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WHAT IS NEW? — VAPP WITHOUT FAILUR

APPRoach CORrection

[« 5kt in case of A/THR ON

APPR COR = MAX of § + 5kt in case of Ice Accretion

[ * 1/3 Headwind component (MAX = 15kt)

4

VAPP
VAPP = VLS + APPR COR

J

LANDING DISTANCE CORRECTION (SPD column in Landing Distance table)

component: .
Correct the landing distance (SPD column) with SPD = APPR COR Ground Speed increase

« [fAPPR COR = 1/3 Headwind component: .
No SPD column correction in the Landing Distance table No Ground Speed Increase

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



ATABUT | | | [FATREUS |

1M FLIGHT PERFOAMARCE 242 1M FLIZHT PERFOAMAKCE 14
YA | AN | T

Any extra pilot approach speed increment must be added to VAPP, and
must be taken into account in SPD column for Landing Distance computation

VLS CONF FULL fat) [=VREF 119 | 124 | 132| 140 | 147 154 | 157
VLS GONFS (it 119 | 126 | 134|142 | 145 | 156 159
+ Gkt in case of A/THA ON
APPR COR = MAX i
. 1 twing compongn (W ]

CAUTION

OPS DATA
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EXAMPLE WITHOUT FAILURE

f Landing data

e Aircraft

* Runway Condition

* Reported Braking Action

* Runway Slope

* Wind / OAT

* Airport pressure altitude

» Estimated Landing Weight
 Landing configuration

* A/THR

* A/BRK

* Credit for all thrust reversers

\_

A330
2 mm of Slush

Good to Medium

1% UP

12 kt headwind / - 5°C
Sea Level

170t

CONF FULL

ON
MED

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




EXAMPLE WITHOUT FAILURE

N/

Weight (T} 42 | 46 | 50 (54 | 58 | 62 (66 | TO | T4 | 7B

LS CONF FULL {kt) (=\"REF) [ 108 | 114 | 119 [ 123|127 (132 | 136 | 140 | 144 | 147

VLS CONF3 (k) i1z 117|122 126 131|135 | 140|144 | 148|152
For OO = 25%, add 2kt io VLS CONF FULL and VLS CONF 3
+

APPRoach COR rection

« Slincase of ATHRON

. Sl in case of loe Accretion in CONF FULL
10kt in case of loe Accretion in CONF 3

* 1/3 Headwind companent (MAX = 15kiy

APPR COR = MAX of

4

[ VAPP

[ WAPP = VLS + APPA COR

Reparted Max
Runnay Condiion Decguraon Ma Wtot® | proking | Crosivd
Action | (Gust included]™
Dry - Dry 38
Damp
et e
amim (1787 or less of Braking deceleration is nammal for)
» Sksh M wheal braking eflort appied. | Good
+ By Snow Direchional cantrol is normal, a0k
« Wt Snaw
Frost
Braking decaleration and Good
Gompacied Snow (OAT at or below ~15°C) | coniralabiley is between Good | to 250
and Megium. i
Sligpery when wet
is naficeably!
;
Compacted Snow (OAT a1 or above -15°Cl| educed for the whesl brsking i it
Worethan 3 mm (18] depth of SR . YO
« Dy Snaw - max 130 mm (57 may be noticesbly reduced.
» Vet Snow - ma 130 mm (187
Belween 3 mn (18°) and 127 mm [1/2') Braking deceleration and
ot controllabitty is between Madium | megium
« Waler and Poos, Potantial e | to Poor L
+ Sush Hydraplaning e:dsts.
Braking daceleration &
signiicantly raduced for the.
52 icold & try) whael braking effort applied. | Poor 154
Directional cantral may be
sigrificantly recuced.
et ice Braking deceleration is minimai o]
Water o lop of C d Snaw non-enistant for the wheel il -
op braking efor appied. Directional
Dry Snaw or Wet Snow over kg control may be uncertain.

(1) I case of AUTOLAND., max crosswind kmiled fo 20k

Step 1
|dentify the
Braking Action

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

g

LANDHNG DISTANCE CORRECTION (SPD column in Landing Distance tab
- ItAPPR COf > 1/3 Headwind companent:
Comact the landing distance (SPD column) with SPD = APPR COR

« |t APPR COR = 1/3 Headwind companent:
Mo SPD column correction in the Landing Distance table

In case of strong o qusty crasswind greater than 20k, VAPP should be least)
VLS + Skt. The Skt increment above VLS may be increased up to 15kt at
CAUTION | the fight Greew's discretion,

Any axtra pil ot approach spead increment must be added 10 VAPP, and
mugl be taken inlo aceount in SPD oolumn for Landing Dislance computation|

Step 2
Determine the
VAPP

LANDING DISTANCE - GOOD TO MEDIUM

The Reference Distance (REF DIST) considers : Sea Level (SL}, ISA, no wind, no slope, no engine reverse

thrust, manual landing, VAPP=VLS withcut APPR COR.

CONF FULL
Corrections on
Landing Distance (m) WEIGHT SPD ALT WIND EMP | SLOPE REV
REF DIST | Per 10T | Per 10T Per 1000ft|  Per Per10°C| Per1% | Per Thrust
Braking Mode (m) for | BELOW | ABOVE |Perskt SL| skeTw ABOVE | Down Reverser
190T 1907 190T ISA Slope | Operative
Maximum MANUAL 1820 - 60 +130 | +100 +70 +200 +60 +60 -40
AUTOBRAKE MED 1880 -70 +130 | +100 +70 +210 +60 +70 - 60
AUTOBRAKE LOW 2230 -80 +160 | +130 +80 +220 +70 +50 -30
Gverweight Ldg proc
CONF3
Corrections on
Landing Distance (m) WEIGHT SPD ALT WIND EMP | SLOPE REV
REF DIST | Per 10T [ Per 10T Perfooaft| Per |PEr10°C| Peri% [ PerThrust
Braking Mode (m) for | BELOW | ABOVE |Perskt SL| skeTw ABOVE | Down Reverser
190T 190T 190T ISA Slope Operative
Maximum MANUAL 1930 -80 +4126 | +100 +70 +210 +60 +70 - 50
AUTOBRAKE MED 2100 - 80 +150° | +110 +70 +210 +60 +90 - 60
AUTOBRAKE LOW 2360 -90 +170 | +130 +80 +230 +70 +60 -30
Overmeight [ oroc
Ao |zm0m

Step 3
Calculate the
Landing Distance




Runway Condition: 2 mm of Slush

EXAMPLE WITHOUT FAILURE

» Step 1 - Identify the Braking Action

Runway Condition:
2 mm of Slush

. <

; T Reported Max
Code Runway Condition Decﬂiﬁ:g"{;’;‘:g:;‘::““a' Braking |  Crosewind
Action | (Gust included)"”
6 |Dry _ Dry 45kt
g 45kt
Wet

3 mm (1/8) or less of i ion for

5 e siush '
Directional control is normal.

I 27kt
o Wet Snow
Frost
Braking deceleration and Good
4 [Compacted Snow (OAT at or below -15°C) | controllability is between Good to 27kt
) Medium
and Medium.

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



Runway Condition: 2 mm of Slush

EXAM PL E WlTHOUT FA | L U RE Reported Braking Action: Good to Medium

» Step 1 - Identify the Braking Action

Runway Condition: Reported Braking Action:
2 mm of Slush Good to Medium
; T Reported Max
s Runway Condition Deceleration And Directional Braking Gragaaind

G s Action | (Gust included)”

6 |Dry _ Dry 45kt
Damp 45kt
Wet

3 mm (1/8%) or less of

5 JeSlush

TOYoow
o Wet Snow

Frost

Braking deceleration and
4 [Compacted Snow (OAT at or below -15°C) | controllability is between Good
and Medium.

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



Estimated Landing Weight : 170 t

EXAMPLE W|THOUT FAILURE Landing configuration: CONF FULL

A/THR: ON - Wind/ OAT: 12 kt headwind / - 5°C

e Step 2 - Determine the VAPP

VLS
Weight (T) 130 210 | 230 | 240
I‘JLS CONF FULL (kt) (=VREF) 119 147 | 154 [ 157 VLS (FuLL, 1701) = 132kt
VLS CONF3 (kt) 119 149 | 156 | 159
+

APPRoach COR rection

» 5ktin case of A/THR ON 5kt

| APPR COR = MAX of|1 + 5ktin case of Ice Accretion APPR COR /THR) = 5kt

= 1/3 Headwind component (MAX = 15kt) 4kt

4

VAPP

| vaPP - vis + APPR COR | VAPP = 137kt

J

LANDING DISTANCE CORRECTION (SPD column in Landing Distance table)

« IFAPPR COR = 1/3 Headwind component:
Correct the landing distance (SPD column) with SPD = APPR COR

SPD = APPR COR = 5kt

« [fAPPR COR = 1/3 Headwind component:
No SPD column correction in the Landing Distance table

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



From step 1: Good to Medium

EXAMPLE WITHOUT FAILURE From step 2: VAPP = 137kt and SPD = 5kt

CONF FULL, LW = 170T and A/BRK: MED

e Step 3 - Calculate the Landing Distance

LANDING DISTANCE -|{GOOD TO MEDIUM
I CONF FULL I
Correctlons on
Landing Distance (m) WEIGHT SPD ALT WIND | TEMP | SLOPE REV
REF DIST | Per 10T | Per 10T per 1000¢t|  Per Per10°C| Per1% | Per Thrust
Braking Mode (m)for | BELOW | ABOVE |Per 5kt above SL | 5kt Tw ABOVE | Down Reverser
190T 1907 190T ISA Slope Operative
Maximum MANUAL 1820 - 60 +130 +100 +70 + 200 +60 +60 - 40
AUTOBRAKE MED 1980 -70 +130 +100 +70 +210 +60 +70 -60
AUTOBRAKE LOW 2 230 - 80 + 160 +130 + 80 + 220 +70 + 50 - 30

REF DIST (190m) = 1980 m

WEIGHT correction a7zoty=-70x2 =-140m
SPD correction (spp =5k) = + 100 m

ALT correction (seaLevel): NO CORRECTION [ Landing Distance = 1820 m ]
WIND correction (12kt headwind): NO CORRECTION
TEMP correction (aisa=-20°c): NO CORRECTION
SLOPE correction (1% upr): NO CORRECTION
REV correction=-60x 2 =-120m
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EXAMPLE WITHOUT FAILURE - WHAT IF M

-~

 MEL item(s) that impact(s) the landing performance must also be
taken into account in-flight.

~

MMEL OPERATIONAL PROCEDURES
FOAFt !!EEL':H& 27 - FLIGHT CONTROLS
27-64 - Spoiler Hydraulic Actuation
A330/A340
MASTER MINIMUM
EQUIPMENT LIST
27-64-01A Spoiler (one pair inoperative)

Landing performance computation
Multiply the landing distances by 1.02

Landing Distance with MEL 27-64-01A) = Landing Distance without failure) X 1.02
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- The Runway Condition Assessment Matrix (RCAM)

- New landing performance without failure
- New landing performance with failure




WHAT IS NEW? - LANDING DISTANCE WITH F
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WHAT IS NEW? - LANDING DISTANCE WITH F

ELECTRICAL SYSTEM

The Retenence Disiance [REF DEET) considers : Bea Level (2L B2, no wind. no skope. no engine neverse frust manual
ending, VAP = VREF«2VREF wihou APFR OO0

E

AE/
Fer
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Operatuy
=0
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1]
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]
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R fH|JE[ e el TA-[Ele <83

noe

e
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OPS DATA
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HAT IS NEW? - LANDING DISTANCE WITH FAI

ELECTRICAL SYSTEM ELECTRICAL SYSTEM
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BeaLevl (301, B4 0o wind. no siope. manl “The Reterenae Disionce JREF DET) conakiers : Bea Level
ning. VAPP = VREF VREF Mo AFFF ¢ ning, VAP = VRER..VFIEF ethout AFFF: 0O
LT HE TR T TRy
Tormecton o Tomecho @ P
- ] \m|m sloee | REV Lancing Diszance i /'-m
Per 1T
T
=3
B (=T T VT B
=37 e oo 3 -3
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=3 i ke sgomston 3 1]
= T TS i T
[AzF ovoT osioutoma w3 P Ty
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5 [l
200 2120 | 200 | 4230 | <80 | st | woR [REF DT omputome ey | 3 |10/ 1300] 3230 -20 | #1900 (2200 [+30 | 4540 | 200 | +420 [ MOP
ik rar
Comectons o ’ wee | TeuP | ouoee | REv
FALIRE FAILURE
8 Buz 1 FAILT acouzt Pt
D cun I FALT oo mus 2 FanT
oo mus s FalLT

OPS DATA

3 2588 -l +20 | woe Lancing Dictonee: gracter han € 000 m r o poncis
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WHAT IS NEW? - LANDING DISTANCE WITH F

FLIGHT CONTROL SYSTEM

‘The Reerence Distonos (REF DEET) considers : Sen Level (3L, 14 no wind. no siope. no engine reverse st manual
landing, VAPP = VA (VREF Whout AFPR 010§

ORT

RAEV
Far
Thruet

|ORE 2PUR FAULT
it 2P0LER nnawesy

{a “ﬁi

srryn it e

EEEEEEECEEEEECEEEELE]

i il 4 4 S e

]
=]

OPS DATA

roa i ba LAt wam e Foa i BaTTAEDAL a6
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WHAT IS NEW? — LANDING DISTANCE WITH F

I ELECTRICAL SYSTEM I

The Reference Distance (REF DIST) considers : Sea Level (SL), ISA, no wind, no slope, no engine reverse thrust, manual

landing, VAPP = VREF+AVREF without APPR COR.

DRY
Corrections on
Landing Distance (m) WEIGHT SPD | ALT | WIND | TEMP | SLOPE | REV
AP Per Per Per Per
Per 10T Per 1%
10T 1000ft | Per 10°C Thrust
FAILURE Bf;'o?rw aBoVE|"®" ) 2pove | 5kt TW [ ABOVE gﬁ’"“ Reverser
190T sL ISA P® loperative
-50 | +130 | +90 | +50 | +130 | +40 +20 INOP
)
CBUS T-2 FAULT 50 | +150 | <90 | +50 | +130 | +40 | +20 | INOP
-50 | +130 | +90 | +50 | +130 | +40 +20 -10
PCBUS 2 FAULT -50 | +150 | +90 | +50 | +130 | +40 +20 -10
DC ESS BUS FAULT -40 | +150 | +80 | +50 | +130 | +40 +20 -10
if Ice Accretion) -50 | +160 | +80 | +50 | +130 | +40 +20 -20
DC ESS BUS SHED -4D0 | +150 | +80 | +50 | +130 | +40 +20 -10
if Ice Accretion) -50 | +160 | +80 | +50 | +130 | +40 +20 -20
MER CONFIG -50 | +150 | +90 | +50 | +130 | +40 +20 INOP

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

Aircraft System
Braking Actions
Failure titles

FLAPS lever positions
and AVREF

The REF DIST
(Provided at fixed landing weight)




WHAT IS NEW? — LANDING DISTANCE WITH

ELECTRICAL SYSTEM

he Reference Distance (REF DIST) considers : Sea Level (SL), ISA, no wind, no slope, no engine reverse thrust, manual
ing, VAPP = VREF+AVREF without APPR COR.

The REF DIST considers: Sea Level, ISA, no wind,
no slope, no engine reverse thrust, manual landing,
VAPP = VREF + AVREF

FAILURE

DC BUS 1+2 FAULT

DC BUS 2 FAULT

DC ESS BUS FAULT FULL 10 1480 | -40 | +150 | +80 | +50 | +130 | +40 +20 -10
(if lce Accretion) 3 15 1560 | -50 [+160 | +80 | +50 [ +130 | +40 +20 -20
DC ESS BUS SHED FULL 10 1480 | -40 | +150 | +80 | +50 | +130 | +40 +20 -10
(if lce Accretion) 3 15 1560 | -50 [+160 | +80 | +50 [ +130 | +40 +20 -20
EMER CONFIG
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WHAT IS NEW? — LANDING DISTANCE WITH F

I ELECTRICAL SYSTEM I

The Reference Distance (REF DIST) considers : Sea Level (SL), ISA, no wind, no slope, no engine reverse thrust, manual
landing, VAPP = VREF+AVREF without APPR COR.

DRY

WEIGHT
' i " | Per1%
10T 1000ft | Per 10°C
FAILURE aBoVE|"®" ) 2pove | 5kt TW [ ABOVE g;““ Reverse

190T sL ISA P® loperativi

+130 | +90 | +50 | +130 | +40 +20 INOP
)
CBUS T-2 FAULT 7150 | =90 | +50 | +130 | +40 | +20 | INOP

+130 | +90 | +50 | +130 | +40 +20 -10
)
CBUS2FAULT +150 | +90 | +50 | +130 | +40 +20 -10
DC ESS BUS FAULT +150 | +80 | +50 | +130 | +40 +20 -10
if Ice Accretion) +160 | +80 | +50 | +130 | +40 +20 -20
DC ESS BUS SHED +150 | +80 | +50 | +130 | +40 +20 -10
if Ice Accretion) +160 | +80 | +50 [ +130 | +40 +20 -20
MER CONFIG +150 | +90 | +50 | +130 | +40 +20 INOP
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Aircraft System
Braking Actions
Failure titles

FLAPS lever positions
and AVREF

The REF DIST
(Provided at fixed landing weight)

Corrections
(Weight, SPD, ALT, WIND...)



WHAT IS NEW? — VAPP WITH FAILURE

o1 b o pe ]

I8 FLIZHT PERFOAMARCE 14

ok ] L

L

VAPP WITH EAI LIRE .

IN FLIGHT PERFORMANCE

srryn it e

roa i ba LAt wam e

Weight (T) 130 | 150 | 170 | 190 | 210 | 230 | 240

VREF = VLS CONF FULL (k) 113 | 124 | 132 | 140 | 147 | 154 | 157
+

AVREF |

Refar 1o the applicabie Landing Digtance tahle |

+

APPR oach COR rection

« Ektin case of ATHR OM

AVAEF % 10 61 APFR GOR = MAX of = Sktin case of Ice Accretion

+ 1/ Headwind companent [MAX = 15kt
APPR COR + AVREF must be imiled o 2061

10k = ANREF < 20 kit

APPR COR = 1/3 Heatwind component (MAX = 15k1)
APPR COR + AVREF must be limited to 204

AVREF = 20kt APPRGOR =0

NiA displaped in the SPD cotumn of the Landing Distancs lable

J

VARP |

WAPP = VREF + AVAEF + APPR COR |

0

LANDING DIETANCE CORRECTION [SPD solumn in Landing Distance table)

- fAPPR COR = 1/3 Headwind componant:

= WAPPRA COR = 1/3 Headwind companant:

Carmect the landing distance (SPD column) with SPD = APPR COR

No SPD calumn cerrection in the Landing Distance table

Ay ewtra pilt approach speed increment must be added to VAPP, and
mmust b takan infa account in SPD column far Landing Distance computation

CAUTION . -
If NiA s displayed in the SPD column of the Landing Distance tale, do not
i @y @ira piot approach speed norement
Fod sFEATTAEDA an 0B
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WHAT IS NEW? — VAPP WITH FAILURE

Weight (T)

VREF = VLS CONF FULL (kt) 119 | 124 | 132 | 140 | 147 | 154 | 157

APP WITH FAILURE

Refer to the applicable Landing Distance table

+
APPR oach CORrection

« Bkt in case of A/THR ON e
AVREF £ 10 kt APPR COR = MAX of « Bkt in case of lce Accretion Sl it ity

« 1/3 Headwind component (MAX = 15kt)
APPR COR + AVREF must be limited to 20kt

APPR COR = 1/3 Headwind component (MAX = 15kt)

10 it « SVFEF<20 R APPR COR + AVREF must be limited to 20kt

AVREF 2 20 kt APPRCOR =0
N/A displayed in the SPD column of the Landing Distance table

<

VAPP
VAPP = VREF + AVREF + APPR COR

OPS DATA

OEB
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WHAT IS NEW? — VAPP WITH FAILURE

APPR oach CORrection

* 5kt in case of A/THR ON
AVREF = 10 kt APPR COR = MAX of = 5kt in case of Ice Accretion

« 1/3 Headwind compaonent (MAX = 15kt)
APPR COR + AVREF must be limited to 20kt

APPR COR = 1/3 Headwind component (MAX = 15kt)

10 kt < AVREF < 20 kt
% * APPR COR + AVREF must be limited to 20kt

AVREF 2 20 kt APPR COR =0
N/A displayed in the SPD column of the Landing Distance table

APPR oach COR rectic

4

VAPP

VAPP = VREF + AVREF + APPR COR

d

I LANDING DISTANCE CORRECTION (SPD column in Landing Distance table)
If APPR COR > 1/3 Headwind component;

Correct the landing distance (SPD column) with SPD = APPR COR

If APPR COR = 1/3 Headwind component:
Mo SPD column correction in the Landing Distance table

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

Ground Speed increase

No Ground Speed increase




WHAT IS NEW? — VAPP WITH FAILURE

APPR oach CORrection

* 5kt in case of A/THR ON
= 5kt in case of lce Accretion

« 1/3 Headwind component (MAX = 15kt)

AVREF = 10 kt APPR COR = MAX of

APPR COR + AVREF must be limited to 20kt

APPR COR = 1/3 Headwind component (MAX = 15kt)

10 kt < AVREF < 20 kt
% * APPR COR + AVREF must be limited to 20kt

AVREF 2 20 kt APPRCOB =0

N/A displayed in the SPD column of the Landing Distance table

4

VAPP

VAPP = VREF + AVREF + APPR COR

4

LANDING DISTANCE CORRECTION (SPD column in Landing Distance table)

APPR oach COR rectic

+ |f APPR COR > 1/3 Headwind component;
Correct the landing distance (SPD column) with SPD = APPR COR

+ |f APPR COR = 1/3 Headwind component:
Mo SPD column correction in the Landing Distance table

— -

© AIRBUS S.A.S. All rights reserved. Confidential and proprietary document.
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WHAT IS NEW? — VAPP WITH FAILU

Any extra pilot approach speed increment must be added to VAPP, and
must be taken into account in SPD column for Landing Distance computation

If N/A is displayed in the SPD column of the Landing Distance table, do not
add any extra pilot approach speed increment

CAUTION

Av% |
Refar to the appiicatie Landing Distance tahle ‘
'
APPRoach CORrection

il (L]

PP = WREF + AVFEF + APFR COR
{

LANDING DISTANCE CORRECTION [$PD column in Landing Distance table)

‘l-

5

’

with SPD = APPR COR

©

|

r"-

I &
4

Foa s Bt LA wen 0
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EXAMPLE WITH FAILURE

f Landing data

e Aircraft

* Runway Condition

* Reported Braking Action

* Wind / OAT

e Airport pressure altitude

» Estimated Landing Weight
* A/THR

* In-Flight failure

» Credit for all available thrust reversers

A330

Compacted snow
Good

12 kt headwind / - 15°C
1000ft
190 t
ON
ENG 1 SHUTDOWN (no damage)

© AIRBUS S.A.S. All rights resel
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EXAMPLE WITH FAILURE

N7

WAPP = VAEF + AVREF . AFPR COR

VREF
Weight (T} 48 (52 | B6 | B0 64 |EB |72
VREF = VLS GONF FULL ikl 118|123 127 [ 132 136 | 140|144

+
[ AVREF |
Aefier 1o the appicabie OLD table |

+

APPH cach CORrecion

+ 841 i case of ATTHE ON

AVFEF £ 10 APPA COR = MAX of = Skl in case of lca Accration
+ 173 Headhwind companent (MAX = 1541
APPRA COR « AVREF must be bmitsd fo 206
W0 ki < ANVAEF < 20 ki | APPA COR = 15 Haatwind comporant (MAX = 15k1,

APPR COR + AVREF must ba Wmited fo 206

AMAEF 5 20kt

APPA COR =0

vaFF |

VPP = VHEF 4 AVREF + AP COR |

ll

Reparted Max
Case Runnay Condiion Decguraon Ma Wtot® | proking | Crosivd
Action | (GLst included)”
6 |Dry - Dry 38
Damp
et e
amim (1787 or less of Braking deceleration is nammal for)
5 |.sush M wheal braking eflort appied. | Good
+ By Snow Direchional cantrol is normal, a0k
« Wt Snaw
Frost
Braking decaleration and Good
4 | Gompacied Snow (DAT at o below - 15°C) | contraliabiley is between Good | to 250
and Megium. i
Sligpery when wet
is naficeably!
;
5 Compacted Snow (OAT a1 or above -15°Cl| educed for the whesl brsking i it
Worethan 3 mm (18] depth of SR . YO
« Dy Snaw - max 130 mm (57 may be noticesbly reduced.
» Vet Snow - ma 130 mm (187
Belween 3 mn (18°) and 127 mm [1/2') Braking deceleration and
. |ot controllabitty is between Madium | megium
« Waler and Poos, Potantial e | to Poor L
+ Sush Hydraplaning e:dsts.
Braking daceleration &
signiicantly raduced for the.
1| o feold & dry) whael braking effort applied. | Poor 154
Directional cantral may be
sigrificantly recuced.
et ice Braking deceleration is minimai o]
o | Watsr anlop of C d Snaw non-enistant for the wheel il -
op raking effort applied. Directionl
Dry Snaw or Wet Snow over kg control may be uncertain.

CFERATIONAL LANDING DISTANCE CORRECTION (SPD column in OLD fable)
= IFAPPA COR = 1/3 Headwind companent:

Camect Te landing disanca (SPD column) win SPD = APPR COR
= IFAPPA COR = 1/3 Headwind companent:

Ho SPD column comactian in the OLD table

|

and must ba

Any sxira pilot approach speed noement must be added 1o VAPP,
taken i SFD tar OLD

(1) b case of AUTOLAND, max crosswind Smied fo 20k

Step 1
|dentify the

Braking Action

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

Step 2
Determine the
VAPP

+ Sea Level (SL), 1S4, no wind, no slape, 10 engine reverse thrust, manual

landing, VAFF = VREF:IVREF without AFFR COR.

GOOD 70 WEDION
| Carections on WEIGHT | SPD | ALT | WIND | TEM® | SLOPE | Rev
in
[FLAPS)| REF Par Per Per Per
Ber 10T] Per 1%
LEVER| DisT 07 10000 | per | 10°C Torust
FAILURE far Amﬁmuﬂ“am"mmmmm DOWN | o eerser
LoG 180T 180T sL s | SoPe

5| 2080 -B0 | «150 (=120 | +80 [+20 [ +70 | <80 -T0

|
[THA LEVER FaULT!

3 5 |20e0| -70 [ +140 [£110 | +30 | =220 [ 460 | <8O -4
FEV ULOGHED 2 | 25 |2e0| -80 [=150 | wa |+% 220 +e0 | <%0 | @

Calculate the
Landing Distance

Step 3




Runway Condition: Compacted Snow

EXAMPLE WITH FAILURE

» Step 1 - Identify the Braking Action

Runway Condition:
Compacted Snow

. <

; T Reported Max
Code Runway Condition Decectzﬁignoir;gg:;f:mal Braking Crosswind
Action | (Gust included)"”
6 |Dry - Dry 45kt
Damp
Wet 45kt
3 mm (1/8) or less of Braking deceleration is normal for
5 | sush the wheel braking effort applied. | Good
« Dry Snigw Directional control is normal. 27kt
o Wet Snow
Frost
Braking deceleration ad Good
4 JCompacted Snow (OAT at or below -15°C ﬂ Me:IT 27kt
and Medium. um

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



Runway Condition: Compacted Snow

EXA M P L E WlTH FA | L U R E Reported Braking Action: Good

» Step 1 - Identify the Braking Action

Runway Condition: Reported Braking Action:
Compacted Snow Good
; T Reported Max
Code Runway Condition Deceleration And Directional Braking Crassvind

G s Action | (Gust included)”

6 |Dry _ Dry 45kt
Damp 45kt
Wet

3 mm (1/8) or less of Braking deceleration is normal for
the wheel braking effort applied. | Good
Directional control is normal.

5 | eslush
e Dry Snow
o Wet Snow

Frost

Braking deceleration and
Compacted Snow (QAT at or below -15°C ﬂ

and Medium.
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EXAMPLE WITH FAILURE

e Step 2 - Determine the VAPP

‘ Weight (T)

1?[!'191]'210 230 | 240

| VREF = VLS CONF FULL (k)

119 | 124 | 132]] 140 | 147 | 154 | 157

+

I Refer 1o the applicable Landing Distance 1able I

+

APPR oach CORrection

AVREF < 10 kt

APPR COR = MAX of

+ 5kt in case of ATHR ON
+ 3kt in case of lce Accretion
« 1/3 Headwind component (MAX = 15kt)

APPR COR + AVAEF must be imited to 20kt

10 kt < AVAEF = 20 kt

APPR COR = 1/3 Headwind component (MAX = 15kt)
APPR COR + AVREF must be limited fo 20kt

AVREF = 20 ki

AFPR COR =0

MN/A displayed in the SPD column of the Landing Disiance table

4

VAPP

VAPP = WVREF + AVREF + APPR COR

4

LANDING DISTANCE CORRECTION (SPD column in Landing Distance table)

= IfAPPR COR > 1/3 Headwind component:
Correct the landing distance (SPD column) with SPD = APPR COR

= fAPPR COR = 1/3 Headwind componant:
Mo SPD column correcthon in the Landing Dislance table

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

Estimated Landing Weight : 190 t

A/THR: ON

Wind / OAT: 12 kt headwind / - 15°C

VREF (1901) = 140kt

AVREF = 5kt

Corrections on
Landing Distance (m

if no damage

FLAPS REF
FAILURE LEVER AVREF DIST
for m) for
LDG
SHUTDOWN q 5




EXAMPLE WITH FAILURE

e Step 2 - Determine the VAPP

‘ Weight (T) 130 | 150 170'190'210 230 | 240

| VREF = VLS CONF FULL (k) 119 | 124 | 132]] 140 | 147 | 154 | 157

+

I Refer to the applicable Landing Distance table I

+

APPR oach CORrection

+ 5kt in case of ATHR ON

+ Skiin case of loe Accretion

« 1/3 Headwind component (MAX = 15kt)
APPR COR + AVREF must be fimited ta 20kt

WREF < 10 kt APPR COR = MAX of

5kt
4kt

APPR COR = 1/3 Headwind component (MAX = 15kt)

1 AVREF < 2
A e <20R| opR COR + AVREF must be limited to 20kt

AFPR COR =0
MN/A displayed in the SPD column of the Landing Disiance table

AVREF = 20 ki

4

I VAPP = WVREF + AVREF + APPR COR I

LANDING DISTANCE CORRECTION (SPD column in Landing Distance table)

= IfAPPR COR > 1/3 Headwind component:
Correct the landing distance (SPD colurmn) with SPD = APPR COR

- fAPPR COR = 1/3 Headwind companant:
Mo SPD column correcthon in the Landing Dislance table

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

Estimated Landing Weight : 190 t
A/THR: ON
Wind / OAT: 12 kt headwind / - 15°C

VREF (1901) = 140kt

AVREF = 5kt

APPR COR @/HRr) = 5kt

VAPP = 150kt

SPD = APPR COR = 5kt




From step 1: Good to Medium

EXAMPLE WITH FAILURE From step 2: VAPP = 150kt and SPD = 5kt

Estimated Landing Weight : 190 t

e Step 3 - Calculate the Landing Distance

I ENGINE SYSTEM

| GOOD TO MEDIUM |

Corrections on WEIGHT | sPD | ALT | winD | TEMP | sLoPE | REV
Landing Distance (m)
REF Per Per Per Per
Per 10T Per 1%
DIST 10T 1000¢t| Per | 10°C Thrust
FAILURE (m) for Efé';w aBoVE|"®" M anove | 5kt Tw | ABOVE 2;1“: Reverser
190T 190T SL ISA P€ loperative

SHUTDOWN
(if no damage)

+80 Q+210 | +70 +90

w0 |10

FLAPS LEVER for LDG: CONF 3
REF DIST (190m) = 2080 m

Weight correction (190m): NO CORRECTION
SPD correction (spb=5k) = + 120 m

ALT correction (1o00f) =+ 80x 1 =+80 m
REV correction=-70x1=-70m

[ Landing Distance = 2210 m ]
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WHAT IS NEW? — STANDARD O

[GAIRBUS

AIIRATTIATNVATI
GIRCK REFEREUCE AnD 00K

NORMAL PROCEDURES 410

FLT T & e

N

|SEFOAE TO S DOWN TO THE LINE

suomoTASLE H
CAZI GREW.

THRLET BUMF #

|SEFDAE TIASOFF CL SELOW THE LINE

i L
214 MO 2tz

TAKEOFF

ANNOUNCE]

zeecTUR

WHD A3sBAH AT AT MSN D421
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PS PROCEDUR

NF-HF

NORMAL PROCEDURES sio
AJTHAIT
AR

I d— I

Confinued from fhe previ
G

NORMAL PROCEDURES

T T——
(AT 3 2PEED:
Pt L
e sPOLERE.
[Packs 2 ¢ cpomoetie o]
AFTER TAKEOFF
PF

|AFTER TGOLME L DOWN TO THE LS

Woo0 FERF CL5|WCCL.

=A2 OFTION. 22 RoAD[ERS &2 ROAD)

OPS DATA

WD A3 EA30A3a0A T MSH 421



WHAT IS NEW? — STANDARD OPS PROCEDURES

DESCENT PREPARATION

DG FLEV CHECK I LANDING DAT A ..ot e e e et PREPARE
LANDING PERFORMANCE ..........ccccoiiiiiiiee e, CONFIRM I
FMGS L PREPARE | FMGS ... PREPARE
APPRBRIEFING .......oooiiiiiiiiii PERFORM
AUTO BRK ..o AS RQRD

DESCENT CLEARANCE ........oooiiiiii e, OBTAIN
ANTEHICE ... AS RQRD

b
-Il
©
g

-I
©

FanaR
mmmmm

"I-
L

4
"

-'V

&) 4

©

!J

©

A
y |
L

l

O] —

WD A31BRHEA0AI MSN 4
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ADDITIONAL SAFETY MARGIN

-~

« In-flight landing distance considers fixed flight parameters, without
margin

~

» To cover variability in flying techniques and unexpected conditions at
landing the flight crew should apply an appropriate margin to the in-
flight landing distances

 Airbus recommends to add a margin of 15% to the in-flight landing
distance (except in emergency)

Factored Landing Distance = In-flight Landing Distance x 1.15

\_




)ITIONAL SAFETY MARGIN

/
* In-flight landing distance considers fixed flight parameters, without
margin

In to the In-

» To cover variability in flying techniques and unex
landing the flight crew should apply an ap ﬁ

flight landing distances

 Airbus rec w Qnargln of @* -flight landing
distance gbm ergencyé p
Factored Landaw‘\

ce = In-flight Landing Distance x 1.15

~

conditions at

_







EXAMPLE WITH FAILURE

f Landing data

e Aircraft

* Runway Condition

* Reported Braking Action

* Wind / OAT

e Airport pressure altitude

» Estimated Landing Weight
* A/THR

* In-Flight failure

» Credit for all available thrust reversers

A330

Compacted snow
Good

12 kt headwind / - 15°C
1000ft
190 t
ON
ENG 1 SHUTDOWN (no damage)

© AIRBUS S.A.S. All rights resel

rved. Confidential and proprietary document.




FLYSMART WITH AIRBUS — EXAMPLE WITH FAILURE

MENU ~ LDG PERF FUNCTIONS | @ MSG ~|CLR A330T

COMNDITIONS =F3=
H’] SINGLE RWY COMPUTATION=F2= FMULTIPLE R COMPUTATICH=Ctrl F2=
COMPUTATION  IN-FLIGHT

WIND HD1_I[T||:" URT IEDDEJ’ERF Ll =Ty Im Ll

SLOPE0.0% [FUNCTIONS |
OAT °C [
IN-FLIGHT
QNH hPa [1013
RWY COND  [4-Gond to mediurm il“

AICE  [Off

LW T [190.0

AR COND | Off v
APPRTYPE  |MNormal v
GAGRADIENT % |21

wPiot k[0
LDG TECHMNIQUE  [Manual - ATTHR on j
w

BRKMODE  |Manual

ECAM ALERTS
+ ENG - ENG 1 SHUT DO

ACFT STS <F5> COMPUTE <F8=> | | CLEAR <F6=

< | FLT OPS STS



FLYSMART WITH AIRBUS — EXAMPLE WITH FAILURE

MENU ~ LDG PERF FUNCTIONS | @ MSG ~|CLR A330T

COMNDITIONS =F3=
SINGLE RWY COMPUTATION=F2= FMULTIPLE R COMPUTATICH=Ctrl F2=
COMPUTATION |IN-FLIGHT A

WIND it [0z ] ERFURT |EDDE/ERF  =| Rwy |10 |
ELEVN 10001 SLOPE 0.0% [FUNCTIONS |

QAT TC IS4 28|\ ENGTH 2600 m

QNH  hPa [1013
RWY COND  |4-Good to medium =
AICE | Off v

LA

Most fields remain similar to previous

AR COND  [Off - Flysmart with Airbus version
APPRTYPE  |MNormal >

GAGRADEENT % [21
wPiot k[0
LDG TECHMNIQUE  [Manual - ATTHR on j

LW T [190.0

BRKMODE  |Manual

ECAM ALERTS
+ ENG - ENG 1 SHUT DO

ACFT STS <F5> COMPUTE <F8=> | | CLEAR <F6=

< | FLT OPS STS



FLYSMART WITH AIRBUS — EXAMPLE WITH FAILURE

MENU ~ LDG PERF FUNCTIONS | @ MSG ~|CLR A330T

COMNDITIONS =F3=
SINGLE RWY COMPUTATION=F2= FMULTIPLE R COMPUTATICH=Ctrl F2=
COMPUTATION |IN-FLIGHT A

WIND it [0z ] ERFURT |EDDE/ERF  =| Rwy |10 |
ELEVN 10001 SLOPE 0.0% [FUNCTIONS |

QAT TC IS4 28|\ ENGTH 2600 m

QNH  hPa [1013

R COND I4-GDDd to medium *l

A-ICE

LA

Good to medium Most fields remain similar to previous

ARCOND [ Flysmart with Airbus version
APPR TYPE

GA GRADIENT % F2-Medium to poor

LW T

Selection of the Braking Action

WPilot Kkt

1-Poar

LDOG TECHNIQUE

BRKMODE  |Manual

ECAM ALERTS
+ ENG - ENG 1 SHUT DO

ACFT STS <F5> COMPUTE <F8=> | | CLEAR <F6=

< | FLT OPS STS



FLYSMART WITH AIRBUS — EXAMPLE WITH FAILURE

MENU ~ LDG PERF FUNCTIONS | @ MSG ~|CLR A330T

COMNDITIONS =F3=
SINGLE RWY COMPUTATION=F2= FMULTIPLE R COMPUTATICH=Ctrl F2=
COMPUTATION |IN-FLIGHT A

WIND it [0z ] ERFURT |EDDE/ERF  =| Rwy |10 |
ELEVN 10001 SLOPE 0.0% [FUNCTIONS |

QAT TC IS4 28|\ ENGTH 2600 m

QNH  hPa [1013
RWY COND  |4-Good to medium =
AICE | Off v

LA

Most fields remain similar to previous

AR COND  [Off - Flysmart with Airbus version
APPRTYPE  |MNormal >

GA GRADIENT % |2_1
YPRilot kt |0
LDG TECHHMIQUE  EManual - ATHR on (=

LW T [190.0

Selection of the Braking Action

Selection of the A/THR ON

BRKMODE  EManual - ATHR off

anual - ATHR an
ECAMALERTS

+ ENG - ENG 1 SHUT

utaland -3.0

ACFT STS <F5> COMPUTE <F8=> | | CLEAR <F6=

< | FLT OPS STS



A D NID » /\ » /\ »
MENU ~ LDG PERF FUNCTIONS » © MSG ~|CLR A330T
CONDITEHCESEES SINGLE RWY COMPUTATION<F2> | MULTIPLE RIAY COMPUTATIONSCH F2=
COMPUTATION  |IN-FLIGHT -
WIND kit IHD12 I[___] ERFURT IEDDEJ’ERF Ll =Ty Im Ll
. ELEWM 1000 ft SLOPE D0% [FUNCTIONS |
oaT *C [15_ 11SA -38)| oy ae00 m
QNH  hPa [1013 e
RWY COND  |4-Good to medium =
AICE |Off -
RESULTS e
LW T [190.0
RWY 10 LW190.0T MLW(perf) 238.1T
AIR COND | Off -
LIMITATION CODE WGT FLAPS LVR POS . 3
APPRTYPE  |Mormal >
GAGRADEENT % [21 LD:1853m
wPiat K [d FACTOR /INCREMENT: 1.15
FACTORED LD: 2131m VAPP: 149kt
LDG TECHMIQUE  [Manual - &THR on = STOP MARGIN: 469 m .
BRKMODE  |Manual v
ECAM ALERTS
« EMG - EMG 1 SHUT DOWWN MORE <F10=

ACFT STS <F5>

COMPUTE <F8>

CLEAR <F6&>

4

FLT OPS STS




. WHERE AND WHEN? )




S NEW? - SUMMARY

e The aim of the TALPA/ARC* was to elaborate common tools to
better assess the in-flight landing performance

= The Runway Condition Assessment Matrix (RCAM)
= The New landing performance without failure

= The New landing performance with failure




IMPACTS - REVISION M

QGEN General
¥ DSC Aircraft Systems
’PRO Procedures

All references* to the landing
IgABN Abnormal and Emergency Procedures I

distance penalty factors are removed

NOR Normal Procedures

! 9 SPO Special Operations

’SUP Supplementary Procedures

 LIM Limitations
’OEB Operations Engineering Bulletins
3 FCB Flight Crew Bulletins

@PER Performance
Q LDG Landing

* Reference to the tables of landing distance penalty factors and the tables are removed

Confidential and proprietary documen it.



PACTS - REVISION

’ GEN General
¥ DSC Aircraft Systems
f‘PRO Procedures

i ’ABN Abnormal and Emergency Procedures
| noR Norma Procedures ] Descent Preparation updated

! ’ SPO Special Operations
’SUP Supplementary Procedures

 LIM Limitations

’OEB Operations Engineering Bulletins
3 FCB Flight Crew Bulletins

’PER Performance
’ LDG Landing




PACTS - REVISION

’ GEN General
¥ DSC Aircraft Systems
f‘PRO Procedures

’ABN Abnormal and Emergency Procedures
‘NOR Normal Procedures

;‘ SPO Special Operations

:’SUP Supplementary Procedures

’LIM Limitations
’OEB Operations Engineering Bulletins
) FCB Flight Crew Bulletins
Z‘PER Performance Introduction of:
| ® L0G Landing Definitions,
Runway Condition Assessment Matrix

tial and proprietary document.



IMPACTS - REVISION MAY

ABN Abnormal and Emergency Procedures I A” references to the landing diStance

g FPE In-Flight Performance penalty factors are removed
9 SPD Speeds . . ) .
) FPF Fuel Penalty Factors Summaries pr0V|de reference to the

9 IFL In-Flight Landing

| 9 MAT Runway Condition Assessment Matrix
@ VAP VAPP Determination

Q LD Landing Distance — Normal Operations
é’ VAF VAPP Determination with Failure

9 24 Landing Distance with Electric System Failure
é’ 27 Landing Distance with Flight Control System Failure
é’ XX ...

Q 34 Landing Distance with Navigation System Failure
é’ 36 Landing Distance with Bleed System Failure
@ 70 Landing Distance with Engine System Failure

Landing Distance tables

9 OEI One Engine Inoperative

9 AEO All Engines Operative

9 CAB Flight Without Cabin Pressurization
9 OPD Operating Data

OPS Operational Data
9 OEBPROC Operations Engineering Bulletins

hts reserved. Confidential and proprietary document.



MPACTS - REVISION MA

Q GEN General

Descent Preparation updated

@ SPD Speeds

9 FPF Fuel Penalty Factors

Q IFL In-Flight Landing

| Q MAT Runway Condition Assessment Matrix
@ VAP VAPP Determination

Q LD Landing Distance — Normal Operations
é’ VAF VAPP Determination with Failure

’ 24 Landing Distance with Electric System Failure

Q 27 Landing Distance with Flight Control System Failure
Q XX ...

Q 34 Landing Distance with Navigation System Failure
é’ 36 Landing Distance with Bleed System Failure
é’ 70 Landing Distance with Engine System Failure

Q OEI One Engine Inoperative

@ AEO All Engines Operative

é’ CAB Flight Without Cabin Pressurization
9 OPD Operating Data

OPS Operational Data
9 OEBPROC Operations Engineering Bulletins

ed. Confidential and proprietary document.



H IMPACTS - REVISION MAY

GEN General
ABN Abnormal and Emergency Procedures
NP Normal Procedures
FPE In-Flight Performance
9 SPD Speeds
9 FPF Fuel Penalty Factors

IFL In-Flight Landin
é ; MAT Runway Condition Assessment Matrix Introduction of the new |anding

@ VAP VAPP Determination i t tool
Q LD Landing Distance — Normal Operations per OrMance assessment ook

i Q VAF VAPP Determination with Failure
i 9 24 Landing Distance with Electric System Failure
i Q 27 Landing Distance with Flight Control System Failure

A\

Tables of Actual Landing
Distances are removed

QXX....

Q 34 Landing Distance with Navigation System Failure
9 36 Landing Distance with Bleed System Failure
Q 70 Landing Distance with Engine System Failure

3 OEI One Engine Inoperative

9 AEOQ All Engines Operative

@ CAB Flight Without Cabin Pressurization
@ OPD Operating Data

OPS Operational Data
@ OEBPROC Operations Engineering Bulletins

S. All rights reserved. Confidential and proprietary document.



M IMPACTS - REVISION MA

@NO Normal Operations

¥ Cruise

Q Descent Preparation

e Landing Performance
| @ Approach Preparation
|@® Approach Briefing
ﬂ)escent

QSI Supplementary Information
™ S1-080 Landing Performance
@ Use of Matrix
Q Normal Operations
e VAPP Determination without Failure
e Landing Distance without Failure

. @ Example
@Abnormal Operations

e VAPP Determination with Failure
e Landing Distance with Failure
8) Example

Guidelines on how to assess landing
performance

| rights reserved. Confidential and proprietary document.



TM IMPACTS - REVISION MAY

QNO Normal Operations

QCruise

Q Descent Preparation

e Landing Performance
@ Approach Preparation
. @ Approach Briefing
QDescent
QSI Supplementary Information
=080 Landing Performance
9 Q Use of Matrix
Q Normal Operations
® \APP Determination without Failure
e Landing Distance without Failure
. @ Example “How to use” and examples
@ Abnormal Operations
e VAPP Determination with Failure

e Landing Distance with Failure
3) Example

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



IMPACTS - REVISION JUNE

> Approval Data

™ General

> Limitations

| Emergency Procedures

™1 Abnormal Procedures

™ Normal Procedures

> Performance

Appendices and Supplements
> Master Configuration Deviation List

™ Supplementary Performance

hts reserved. Confidential and proprietary document.

Reference to relevant file that enables
landing distance computation is added

Landing distance with failure superseded
the landing distance penalty factors



IMPACTS - REVISION J

™ How to Use

MMEL Entries

2 MMEL ltems Clarify that landing distance penalty
' factors apply on Required Landing
Distance and on In-Flight Landing
Distance

21 MMEL Operational Procedures




e Class1-TBD

e Class 2 - TBD

e Class3-TBD
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