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Airbus Rolls Out the Operational Landing Distances

FAA TALPA ARC

Takeoff and Landing Performance Ass
Aviation Rulemaking Commiitee
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Alrbus Rolls Out the Operational Landing Distances

TALPA ARC Concepts

Common rules ‘ ’
}

8

Shared operational * Realistic Air Distance
» Representative Friction

landing

* All physical effects
performance considered
computation
Standardized » Standardized runway

performance to condition assessment
* Allow performance

matc_h_ reported determination for all
conditions types of reports
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Airbus Rolls Out the Operational Landing Distances Magi

Airport Runway Condition Assessment
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he Operational Landing Distances

'Rules for Manufacturers

* Publish Operational Landing Distances
* “Minimum” Compliance with new principles
* Cover all 6 friction levels

* Accountability for
* Temperature effect
* Runway slope effect
* Approach speed increment effect

* Rule to be retroactive

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



ding Distances

Rules for Operators - Dispatch

Existing dispatch requirements

* Dry runway RLD dry = 1.67 ALD dry
* Wet RLD wet = 1.92 ALD dry
* Conta max of RLD wet

RLD conta = 1.15 ALD conta



nding Distances

Rules for Operators — in-Flight

 Systematic Landing Performance computation in approach

* Exemptions

* Dispatch to same dry runway under same conditions

* Dispatch to same \[Cillel{eled"=Te| runway under same conditions

* 15% Safety Margin
1.15 x OLD = Factored OLD (FOLD) =< LDA

* Except in case of in flight failures or emergencies
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Rules for Operators - Use of Autom

* Automatic Landing
* |ncrements to airborne distance as required

- . AUTO BRK
* Automatic Braking o =

o |f FOLD manual <LDA | “v\’

Biv

* And if OLD a/brk < LDA
then FOLD a/brk > LDA allowed
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W} Introduction to FAA TALPA ARC

&) | Performance

i@;@ Implementation by Airbus

h— %

&» | Conclusion
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Operational Landing Distances

Purpose of Runway Condition Reporting

=10e\i[s[=B- Friction Capability of the Runway

JANI[e)'/Al- Realistic Performance Assessment D

Accurate INH




g Distances

T iInant Type and Depth

Advantages
. Simple Observation ‘ |
. No need for preceding aircraft
« No need for friction teste_r
. No interruption of operations

- Simple equivalence to published
performance data

Disadvantages

* May be incomplete and/or misleading

* Dry Snow / Slush over Ice
* "Patchy"

* Friction tends to be w ; _
melting orse if contaminant

* Depth Assessment difficylt (i
already Flooded?) difficult (just Wet or




Landing Distances

tion Measurement

-

Advantages

« Precise Numbers |
. No need for preceding aircraft

Disadvantages

il

No direct correlation with aircraft
performance

Issues with reproducibility

Optimistic on fluid contaminants

Requires runw
ay closure f
Mmeasurement o

Lack in timeliness




Operational Landing Distances

Pilot Braking Action Report

Advantages

« Usually most recent information |
. Quantifies effect of contaminant on aircraft

Disadvantages

* Subjective assessment

* Pilot experience

* Aircraft characteristics
Mix of Braking friction, aero
reverse thrust effects

* No correlation with ‘ :
u
performance published aircraft

L]

dynamic drag and

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



Operational Landing Distances

FAA TALPA ARC — Runway Assessment

© AIRBUS S.A.S. Al rights rest

Airport Runway Condition Assezsment Pilot Reports

(PIREFe)} Provided

To ATC And Flight
Dispatch

CDowngrade

Assessment Criteria i
Aszsesament Criteria

Aunway Conditiun Descriglion

» Dry

» Wil [Inctudes water 1T or s and Dama)

1A% ar less depth of
* Blush
= Dy Snow
* Wal Sninw

» Frost

-390 andd Colder outsnde air tamperature

Deceleration and Directional
Control Observation

- DOWNGRAD
~ ONLY

Greater than 1/8” of:
*Water
*Slush

W 10 O

Different
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Procedure

* Always start assessment with contaminant type and
depth
* Use additional information to

* Degrade to lower friction code
* Never upgrade

e Careful with friction reports
* May be optimistic on-fluid contaminants

&Do not RESIatEAONe quaeshadditioN@in faffmation
irom AlRE




Operational Landing Distances

Compact Snow “Wet in Heavy Rain
Braking Aqtlbn Medium Storm Cells abo»ve

% % MEDIUM -.:”fi

[

.‘. .

v Snow.over. lece; E -'Compact Snow
Braking Actiory MBe . OAT . 1°C.Dewpoint 1°C
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Operational Landing Distances

Definition of Operational Landing Dist

* Realistic airborne part

* 6 braking performance levels
* Labelled by Reported Braking Action (RBA)
* Good, Medium, Poor and intermediates
* Matrix becomes compulsory point of entry

* All relevant parameters considered
* Pressure altitude

Planned approach speed

Outside temperature and wind

Runway slope

Reverse thrust use



Operational Landing Distances

6 friction levels

0.1

| rights reserved. Confidential and proprief ument.
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Airbus Rolls Out the Operational Landing Distances

Landing Distance Definitions

50ft

Threshold Touchdown Spray Impingement Mg Displacement Drag T
Varp Vip Drag Aquaplaning Full Stop
Airborne Distance Ground Distance

* ALD - Actual Landing Distance
* RLD — Required Landing Distance (Dispatch) = ALD X Fpspatcy
* OLD - Operational Landing Distance

* FOLD — Factored Operational Landing Distance = OLD x 1.15



Airbus Rolls Out the Operational Landing Distances

Landing Distances: Legacy vs. TALPA

| | |

DRY
DRY

WET
GOOD

DLEDISSRDLED

COMPACTED SNOW
GOOD TO MEDIUM

LOOSE SNOW
MEDIUM |

SLUSH
MEDIUM TO POOR

STANDING WATER |
MEDIUM TO POOR

ICE
POOR

500m

= BOTH BASED ON MAX BRAKING FROM TOUC

© AIRBUS S.A.S. All rights reserve:

1000m 1500m 2000m 2500m 3000m




Airbus Rolls Out the Operational Landing Distances

A320 in Tegucigalpa / Honduras
e MHTG/TGU RWY 02
o LDA 5410ft/ 1649m

e Elevation 32871t
e CONF FULL / VREF+5/ no wind / OAT 20°C

Dry
Wet
Standing Water

)

LW OLD FOLD

64 5t| Dry 1330m 1520m (no rev)
59.9t| Good 1600m 1830m (all rev)
&BE Med to Poor 1910m 2200m (all rev)

— Limited by MLW / Dispatch
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Airbus Rolls Out the Operational Landing Distances

Rulemaking Update

TALPA ARC

« May 2009
« Q3 2011
« 2012 13
« 2015

Proposals submitted to FAA

Update to SAFO 06012

AC for Airports, Voluntary OPS Spec, AC81-79
Publication of NPRM

Friction Task Force

« 2009/10
« 2011-15

Rulemaking

« Q12010
« March 2010

« 2011-14

Page 25
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Phase 1 — Annex 14 f SNOWTAM / Circular
Phase 2 — Global Reporting Format, Guidance

In Charge of Airport Operations
Runway Friction and Aircraft Braking
Workshop

Rulemaking Project on Contaminated
Runways
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Airbus Implementation Schedule

=1 A0 Presentation of Octopus specification to EASA

AXS[e A0 K [0 }p Communication to Airlines

» Start of PEP/LPC Validation

PEP/FM Approval by EASA

G2 207

Finalisation of Publication Method and Format

Start of Production of Documentation

:

OCTOPUS v28 Certification by EASA

E

Publication for A318/319/320/321/330/340

Publication for A306/310/380

a
»
]
W
X
=

Q3 2012




Operational Landing Distances

OLD Implementation by Airbus

e =
yv .

o 1 fmalamary

L [ P

* For all Airbus aircraft
* Atleast “Minimum Compliance” with new principles
* Cover all 6 friction levels

+ Accountability for M ﬂ' W VA B W

* Temperature effect |8 ; 3 B g

* Runway slope effect

* Approach speed increment effect
* All Performance data sources

* Flight Ops Engineer Software

Flight Manual
Operational Documentation
Electronic Flight Bag
Training Material

LE LR

Perforniinee Engriecr's Progreami



Operational Landing Distances

Operational Documentation - QRH
OLD - GOOD

The Reference Distance (REF DIST) is for Sea Level (SL), ISA temperature, no wind or slope,
VAPP(Approach speed)=VLS, no engine reverse thrust

CONF FULL
hnﬁ?ﬂfmﬁm] WEIGHT sPD [ ALT | Wind | TEMP | SLOPE REV
REF periT | periT ¢ 10004t . |per 10°C| per1% | Perthrust
Brakingmode | DIST (m) | BELOW | ABOVE |per 5kt fmw &i si::ETw above | down | reverser
for 66T 66T 66T ISA slope operative
Max Manual 1410 -10 +20 +110 +70 +210 +70 +50
Autobrake Med 1460 -10 +20 +110 + 70 +210 +70 +580
Autobrake Low 1960 -20 +30 + 140 +70 + 200 + 70 +30
For Overweight Landing, add 120 m
For Autoland, add 350 m
CONF 3
unﬁ;‘;“;i‘f;:;'}m] WEIGHT SPD | ALT | Wind | TEMP | SLOPE
REF periT | periT per10°C| peri1%
Braking mode | DIST (m) | BELOW | ABOVE |per 5kt il:”gﬁ sy | above | down
for 66T 66T 66T ISA slope
Max Manual 1550 -20 +20 +120 + 80 = 220 +70 + 60
Autobrake Med 1600 -20 +20 +120 + B0 + 220 +70 +B0
Autobrake Low 2100 | 20 +30 | +150 | +80 | <210 | +80 | +30

For Overweignt Landing, add 120 m
For Autoland, add 350 m

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




Operational Landing Distances

Winter Operations
Conference 2011

EFB Landing Application

CCMNDIMIONS <F s
ZOMPTATION
WIND
AT
CivH
Y COMND
AICE

“fkL
i

h=a

LW T

LCG ZONF

Al COMD

AT THTE

EA GRADIENT %
WRInT kT

LOG TECHMIGQLE
B=K MCODE

{IN-FLIGHT

(B

| =]

R

[3-t=diurm

jor

=

170.0

I SINGLE RWY COMPLUTATICN =2 I MULTIFLE Ry COVMFUTATICN <Gt F2s |

VANCOUWVER  |[CWWR iR :l
ELEVY & T SLO=ED0%
LEMZTH 2235 m

Ry | 1%

FUNCTIONS w

:I

[CON= FULL ;57D)

[On 5D

(hcral (STD)

iMin (372

fu.u

ﬁMaruaI ATHR on

IMarual (570

NORMAL

MLW(perf) 181.8T

R=3LLTS

RWY 12 LW 170.0T

LIMITATION CODE WGT

OLD: 1839 m

SAFETY MARGIN: 1.15
FACTORED OLD: 27114 m
STOP WARGIM: 111 m
GA GRADIENT: 6.429%

VVAPP: 136kt
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Operational Landing Distances

Winter Operations
Conference 2011

EFB Landing Application

CCMNDIMONS <F iz
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WIND
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Rwy 12
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FLAPS . .

@ FuLL

LIMITATION CODE WGT

ONLY FOR EMERGENCY LANDING
QLD: 2003
SAFETY MARGIN: -—
FACTORED OLD: =
STOP MARGIN: 222
GA GRADIENT: 6.429

VVAPP: 136kt

MORE <F 1=
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Operational Landing Distances

EFB Landing Application

CCMNDIMONS <F iz

TOMP JTATICN IIN-FLIGHT
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Winter Operations
Conference 2011

VANCOUWVER  |[CWWR iR :l
ELEVY & T SLO=ED0%
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Conclusion

* Airbus adopts TALPA ARC standard for in-flight landing
performance

* Realistic computation basis for all winter runway conditions

* In current environment, pilot must compensate for non yet
compliant Runway Condition Reporting

* Major safety improvement requires

SHARED GLOBAL
ASSESSMENT & REPORTING STANDARDS

%, NIRBUS
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