— .

Ups/LPr ntlcjna 1

OSCAP-SA webinar — 13t of Jul

AIRBUS




Webinar Objective

To share Airbus experience regarding the design and implementation

of Upset Prevention and Recovery Training.
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Webinar Architecture

hredl UPRT N

For Commercial Air Transport FSTD Requirements

J

Instructor Training
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UPRT Rule Making
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UPRT Concept
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About Upset

‘Aeroplane upset’ refers to an undesired aircraft state characterised by
unintentional divergences from parameters normally experienced during
operations. An aeroplane upset may involve pitch and/or bank angle

divergences as well as inappropriate airspeeds for the conditions.
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About UPRT

Aeroplane upset prevention and recovery training (UPRT) refers to training
consisting of:

»  Airplane upset prevention training: a combination of theoretical
knowledge and flying training with the aim of providing flight crew with
the required competencies to prevent aeroplane upsets

» Airplane upset recovery training: a combination of theoretical
knowledge and flying training with the aim of providing flight crew with
the required competencies to recover from aeroplane upsets.
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Training Toward Resilience
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Pilot Training
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Guidance Material

ICAO ANNEX 6 - For operation of aircraft in international
commercial air transport

FLIGHT CREW MEMBER TRAINING PROGRAMMES

Should include UPRT
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Fkdan oo N adorial and Best Pracioes

ICAO PANS-TRG Doc 9868 ) - R
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EASA — Training Content

ICAO EASA (Air Ops)

_ Upset prevention training

A. Aerodynamics _

B. Causes of and contributing factors to upsets .
Safety review of accidents and incidents relating to

‘aeroplane upsets

D. g-load awareness

E. | Energy management

F.  Flight path management
G. | Recognition

| Aerodynamics
| Causes of and contributing factors to upsets
Safety review of accidents and incidents relating
| to aeroplane upsets
 g-load awareness and management
Energy management
| Flight path management
G. | Recognition
System malfunction
H. | (including immediate handling and subsequent
| operational considerations, as applicable)

H  Upset prevention and recovery techniques

I. | System malfunction

) Specialized training elements —
- Upset recovery training

K Human Factors A. | Recovery from developed upsets

CRM training

Human Factors

AIRBUS
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EASA — Training Frequency

Upset PREVENTION training

e Recurrent training programme should include upset prevention
elements at least every 12 calendar months, such that all the
elements are covered over a period not exceeding 3 years.

Upset RECOVERY training

Pilot

Recurrent Training Programme e Be completed from each seat in which a pilot’s duties require

him/her to operate.

e Recurrent training programme should include the recovery elements
for the, such that all the exercises are covered over a period not
exceeding 3 years.
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Airbus Recommendations

AIRBUS

A320
FLIGHT CREW TRAINING

STANDARDS
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Airbus Recommendations

x AEROPLANE UPSET:
An undesired aercplane state (UAS) characterized by =
unintentional divergences from parameters normally i
experienced during operations. - ?

RESILIENCE
Competence and
g Conﬁdence A

FCTS Chapter 7.2: Undesired Aircraft States Prevention and Recovery

Training:
Managing potential causes of flight path divergence.
» 70 % Prevention and,

» 30 % Recognition and Recovery.
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Airbus Recommendations — Theoretical Training

» Elements of aerodynamics

» Causes and contributing factors of undesired aircraft
states

» Examples of incidents related to undesired aircraft
states

» G-load awareness and management
» Aircraft energy management including thrust settings
» Automated and manual flight path management

» Elements of active monitoring and associated
observable behaviors

» Aircraft stall protection systems and stall cues

» Procedures and techniques for the recovery of
undesired aircraft states.
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As a minimum...
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Airbus Recommendation — Practical Training

Undesired aircraft state PREVENTION:
» Understanding of the flight control laws principles and protections

» Exploration of the normal flight envelope (low and high speeds, low and high

altitudes), with a specific emphasis on angle of attack awareness
» Energy management at low and high altitude

» Manual handling skills reinforcement in normal and reconfiguration flight control laws

at low and high altitude

» Reminder of AP/FD and A/THR specificities (engagement and disengagement,

operating limits, mode reversions, etc.).
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Airbus Recommendation — Practical Training

Undesired aircraft state RECOGNITION and RECOVERY:
» Recovery from unusual aircraft attitude at low and high altitude
» Approach to stall at low and high altitude

» Understanding of the Flight Path vector (FPV) and when to use or not to use it during
recovery

» Full stall at low and high altitude (when mandated by the National Aviation Authority or
decided so by the operator)

» Bounced landing (when mandated by the National Aviation Authority, part of the FAA
14 CFR 121.123 “extended envelope training”).

AIRBUS



Cross-Credits for Pilot Training

» Recommended frequency for recurrent training: Unless otherwise
mandated by National Aviation Authorities, all elements related to the

training of undesired aircraft states should be performed over a period that

does not exceed three years.

» Credits between airbus A3XX FBW types: Credits can be granted in
accordance with the published Operational Suitability Data (OSD-FC).

EASA

Full credits for No credit at
FSTD training OEM level
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Airbus ATO — Initial Implementation

Pilot Training

ACADEMIC TRAINING
QO a
05h00 @b s
@

FSTD TRAINING

06h30 .. [e— .

| |
01h30 04h00 01h00
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Airbus ATO — Theoretical Training

e Prevention Ground Training contents 8 Modules as follows:
o Module A:  Aerodynamics
Module B:  Causes of and contributing factors to upsets
Module C;  Safety Review of accidents and incidents relating to aeroplane upsets
Module D:  G-load awareness and management
Maodule E:  Energy management
Module F: - Flight Path Management
Module G:  Recognition
Module H:  System Malfunction

N1

E-Learning

g%

0O OO0 O 00 o

®  Recovery Ground Training contents 1 Maodule as follovs:
o Module Air  Recovery from developed Upsets
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Airbus ATO — FTSD Training

* Prevention Training contents 8 Modules as follows:

® Recovery Training contents 1 Module as follows:

Module A: Aerodynamics

Module B: Causes of and contributing factors to
upsets

Module C: Safety Review of accidents and incidents
relating to aeroplane upsets

Module D: G-Load awareness and management
Module E: Energy management

Module F: Flight Path Management

Module G: Recognition

Module H: System Malfunction

Module A: Recovery from developed Upsets

AIRBUS



AIRBUS



Training Device Requirements K
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Qualified FSTD

» FSTD requirements for UPRT are included
in the EASA CS-FSTD.

» Both EASA Part-FCL (Licensing) and Part
ORO (AIR-OPS) refer to the CS-FSTD for
UPRT training.

é
!

SN
ais
88

» As a rule, an FFS qualified according to
the CS-FSTD is required for UPRT practical

3| CS-FSTD(A)

training.
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FSTD Validation Envelope

FSTD validation envelope is defined by the CS-FSTD by the following three

subdivisions :

» Flight-test-validated region: validated with
flight test data,

» Wind tunnel and/or analytical region: wind
tunnel testing or use of other reliable predictive

methods,

» Extrapolated region: to ensure operational

continuity.

A -I00 Cord clear Beta /Wueh S vt Eymiope

.................
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FSTD Training Envelope
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FSTD Training Envelope or Valid Training
Envelope (VTE): High and moderate
confidence regions of the FSTD validation

envelope.
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Effective FSTD Training

» Extended aerodynamic envelope
» Post stall aerodynamic model

» G-load

» Appropriate high altitude performance, including stall

» Appropriate buffet models.

AIRBUS



FSTD Requirements

» 10S feedback mechanism in
real time: FSTD Training
envelope - Controls input -
Operational limit,

» Aerodynamics model,

» Motion system,

» Stall event limited to
Approach-to-stall.

» Upset scenarios

» Post-stall training: Optional
- only if Extended FSTD
Training Envelope
available

FAA: Post stall training is mandatory

AIRBUS



Airbus Recommendations

OEM Recommendations for the use of FSTDs in UPRT are
provided in the FCTS (7.2.5)

» Compliance with CS-FSTD issue 2 (EASA) or FAA part 60
(Change 2)

» Respect of the valid training envelope (FSTD training

envelope)

» Avoidance of negative training during unusual attitude training

(use of In-seat instruction or specific 10S functions)

» Avoidance of negative training during approach to stall

and/or full stall training.

AIRBUS



Airbus FSTD Specifications

AIRBUS

T N St A
UNDESIRED AIRCRAFT STATE
PREVENTION AND RECOVERY

TRAINING RECOMMENDATIONS

Functional Reguirements
For FLIGHT SIMULATION TRAINING DEVICES

FSTD data package IOS Functions

» Developed by the Training Device
Manufacturer

» New |OS pages
v UPRT and Stall scenarios

v Provides feedbacks to instructor (plots
on diagrams, flight controls positions,
etc...).
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Automatic Stall Entry

A
Stall demonstration CL Sta"
. . 5 Full stall demonstration
Simulation stabilize at
—r
stall AOA Before At Simulation freeze at stall
AOA + X degrees
Take over at any time Stall Stall
Take over at any time
Stall
' >

AOA
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|OS: Automatic Stall Entry

R ——

P4821 AUTOMATED STALL ENTRY

=  ROLL-OFF INTENSITY
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|OS: Upset Scenario

P4801 MANEUVERS & SCENARIOS

MANEUVER BASED TRAINING (MBT) SCENARIO BASED TRAINING (S8T)

40 deg Nose Up
Wings Lave Left Bank

25 deg Nose Down
Wings Level
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|OS: Composite Feed-Back

P4809 ALPHA-MACH/BETA-MACH V-N SYNOPTIC PFD

:
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Airbus ATO Policy

I0S feedback mechanism in real time
Aerodynamics model

Motion system Mandatory
: Stall event limited to Approach-to-stall.
Upset scenarios If not available -> ISI

Post-stall training only if qualified

accordingly.Required an Extended FSTD Mandatory
Training Envelope to conduct
—  full stall
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Instructor Training
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UPRT - Instructor Training

PERSONNEL PROVIDING FSTD UPSET PREVENTION AND RECOVERY TRAINING (UPRT)

It is of paramount importance that personnel providing UPRT in FSTDs have the specific competence
to deliver such training, which may not have been demonstrated during previous instructor
qualification training. Operators should, therefore, have a comprehensive training and standardisation
programme in place, and may need to provide FSTD instructors with additional training to ensure such

instructors have and maintain complete knowledge and understanding of the UPRT operating
environment, and skill sets.
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UPRT - Instructor Training
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Instructor Training - Objectives
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UPRT

Instructors should have the specific competence to provide UPRT during the type
rating training course, including the ability to demonstrate knowledge and
understanding of the type-specific upset recovery procedures and of the
recommendations that are developed by the original equipment manufacturers
(OEMs). Therefore, during the TRI training course, the student instructor should:

(A) be able to apply the correct upset recovery techniques for the specific
aeroplane type;

(B) understand the importance of applying type-specific OEM procedures for
recovery manoeuvres;

(C) be able to distinguish between the applicable SOPs and OEM
recommendations (if available);

(D) understand the capabilities and limitations of the FSTDs that are used for
UPRT;

(E) ensure that the training remains within the FSTD training envelope to avoid
the risk of negative transfer of training;

(F)  understand and be able to use the 105 of the FSTD inthe context of providing
effective UPRT;

(G) understand and be able to use the available FSTD instructor tools to provide
accurate feedback on pilot performance;

(H)  understand theimportance of adhering to the FSTD UPRT scenarios thatare
validated by the training programme developer; and

(I)  understand the missing critical human factor aspects due to the limitations
of the FSTD, and convey this to the student pilot(s) receiving the training.

AIRBUS



Airbus Recommendations

» The principles of flight applicable to UPRT:

* Influence of the Angle of Attack (AOA), critical AOA
o Lift/drag ratio, speed stability zone of the thrust curve
» Factors affecting the critical angle of attack that includes the Mach effect
 Static and dynamic stability, pilot-induced oscillations
* High speed flight, critical Mach number.
» The capabilities and limitations of the FSTD

» The missing critical human factor aspects due to the limitations of the
FSTD.

AIRBUS



UPRT - Airbus Stand-Alone Instructor Course

Pre-requisites:

= UPRT
theoretical
training for
pilots
successfully
completed

= UPRTFFS
session for
pilots
successfully
completed

Ground phase: ~—
1 day ground training:

v % day e-training

v’ % day classroom training

The ground training is a combination of a
self-study course, classroom lecture &
facilitator-led discussions.

”~
/ )
! "-
_ ‘- - Yy
, ;

Simulator phase:
1 day practical training:

v" 1 FFS session: conduct a UPRT FFS
session under supervision

Session briefing under supervision, with
tutorials, followed by the FFS session
under supervision & supervised de-
briefing.

AIRBUS




UPRT — Instructor Theoretical Training

E-learning s
alS%
Welcome, introductions and ODJECHIVES ..........c.cccivicirecisiensmremsserssesssesmseesssamsssassssssssesssssnssness 00.15
Applicable UPRT regulations and documentations ..............ocoeoeveieireeirecsnsesmsessassssssreaes 00:30
- Upset recognition and reCOVETY SLTBEERIES.........ccccrrcrrrsrrenmsressrsessmnsssansssessesassesserssesissesass 00.30
OEM recOMMENdALION FEVIBW ........ceoccereereerecersressseerseessresnsenssarsrassesnneansasssssassssasssanssassnesnnse 00.30
T R e s e A S A P o S S R 00.45
Review of LOC-I accidents/incidents 00.45
Recognition of trainee errors...........c......... 00:30
Operation and limitations of training platform (FSTDs) ... 00.45
Value and benefits of demonstration 00.15
How to assess the pilot performance using the core competencies 00.30
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UPRT — Instructor Practical Training

PREREQUISITE

Instructor Basic

Knowledge and Skill
{e-Leaming off-site)

DAY 1

Welcome

Instructor Enhanced
Knowiedge & Skill

Simulator phase: customer UPRT training under supervision,

e Session 1 (for 2 candidates)
- Introduction by the UPRT tutor

- Session briefing by one instructor candidate ..........covuiveiimniiiinnie s s sss s

FFS session (customer training under SUPErVISION) .. uuierimiimmummisismmisrsesmessiemessassisiine
- Debriefing by one instructor candidate* using debriefing station
- General debriefing by the UPRT tutor, questions and ansSWers ........ccccumimesmsessssisssssnssense

* The instructor candidate that has not briefed the session.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

---------------------------------------
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Implementation
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EASA — UPRT Implementation Overview

T AIR OPS LICENSING
Ab-Initio Pilot CELA) Type Rating CAPT or F/O INSTRUCTOR
Theoretical Advanced
s o UPRT UPRT UPRT

e ————

ORA.ATO.125
AMC1 FCL.310
AMC 1 FCL.515

<

Trawing

FCL745
ORAATO.125

FCL - APPENDIX 9
ORAATO.125

™~
C-Lasrmina
e

&

AMC1 ORO.FC.220 & 230

Similar
D)
IN

AMC1 FCL.930.TRI

=] € =2
R D 2
@\/ Tesinioa l\/
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Airbus ATO — UPRT Implementation

/\°
\/°

Core Team \

Design the UPRT Course
Design the IPRT Instructor Course
Participate in the specific FSTD UPRT

Package

Train the AlB Instructors

=
| —

AlB INSTRUCTOR

UPRT For
Pilot Course

UPRT For
nsinco [ —
Course =

AlB UPRT
INSTRUCTOR

Mg
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Additional Documentation

AIRBUS



UPRT OVERVIEW
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UPRT OVERVIEW ICAD BEASA - AIRBUS ATO POLICY
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UPRT OVERVIEW

ICAD - EASA - AIRBUS ATO POLICY
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1 General aerodynamic characteristics
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This element & Included in EASA A 1 General aerodynamic
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Description

Exampie of Alrbus scenario elemeats

- A Acrodynamics

Traineas Shoukd be knowlecgeabée about acrodynama offects ot barh high and low sitiudes

The FSTO traming should be accomphsnaed al both high althude (Within 1 500 m |5 000 #] ol e servioe cellng of e aeroplane)
and at low stnude (dslow 3 000 m (10 000 fi] above mean sea leeat to renfocce (e academic traning deecrbad 0 3.2
High-akitude traning shoud de conducied at normal op wal cruse

Trasneos nhooks oo b wned with resgedt 10 1w haeding effacts of cpentng o low speods and high Mach, ndudng
1) demcnstration of Moch fock ane Mach bulfes (f scplosbie to Te acroplene typel,
I} understanding of 1he change In asmplane stabity at high attude;
i) recogniion of Pigh Mt ba¥ot (s applcable 10 1 neroplane type) aed ow speed butel;
) re dthude recessary to effecthvely recover from a stal evert at Ngh altuces; and
vj awareness of control surtace effectvaness ot low and high speecs.

Tratowes nhouks apgly thesr y ge ty g the & o FSTO training
n)mnhmmmmwummumammmmhnh - the skt
wil 2cply the y g nthe training 10 prevent an upset,

1} trnoss shodd be wvare of the AOA from avalatie dats showr on the Sight deck and demenstrate e use of thoas
a0 0 PrOVers an Lo6ot o recomer fom oney;

1) prvctican of sgmadd cantrobived by shiraccr it o sguad contrcling By Beuad and codestivadiog of ssopiine anegy

At Relatioo plch ADA, Tight pam. Arcraf Bight enwilopo aeicmion
A2 FFD dmitacions cominder (apoed, pilzh, bank)
I~1 Arcraft manewserng capabiky af same caitvated srogeed at low acd b abitce

Ad: Acceleraton
AS: Angie of Aack
AB wmuummnmmmm
AT Not apphcabile on Altus types

AR Arcraft statélty in pch and w0 in nomal law, Static stanifty whan it of normal snvelops
A10: Otservaton of tun coordnation and yaw damping © noomal law

A12 Fllect of long om angines!sidme (imied offect of saframe iong -
A5 Not appicatin

Theorutical Comtrrt: Al lusst the content fram ALUPRTA (AURTA REV §) chapter 6.4
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Ihuwmestionl Covvmrt: A4 batn| Wen srined froe AUPIES JALITA MEV 3) svmpior 8 1.8 3 sow 8.0

munammmnm backsice of power curve ot recommended max atiude,
aispete

A 1agh-apend et (Mach affact) nt Nigh alude fallowing o sudden increass of ADA from crdse ADA

A1 Use of piich tom in dinect law (ciroct law demomiration or dunng a tebae kadng 1o diect low)
FRTD nfiect %0 b checknd|
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