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Henry Defalque
Technical Officer, ICAO ANB

Module 1

UPRT Provisions: What do they say?
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 What do the ICAO provisions say?

 What are the big changes?

 What are the implications?

e What guidance is out there?

 Example of implementation
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Why do we need UPRT SARPs?

e Mitigating loss of control in-flight accidents
Is an ICAO Safety Priority

e Upset prevention and recovery training
(UPRT) for pilots iIs one means to
address this priority.

 Only aeroplane pilots were considered

29 May 2015 3
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Top 3 Safety Priorities

Percentage of All Accidents: 2006-2013

W Fatalities W Fatal Accidents W Accidents

o A0

2014-2016
Global Aviation Safety Plan

Controlled flight into terrain

@ o Runway Safety related

Safety Report

0% 10% 20% 30% 40% 50% 60% 70%

* Accidents involving scheduled commercial air transport with maximum take-off weight exceeding 5 700 kg

29 May 2015
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How did we proceed?

 |dentified training concerns:

— Insufficient knowledge of high altitude
aerodynamics and upset threats

— Wrong emphasis on minimizing altitude loss during
recovery from approach to stall

— Current training concentrated in a small domain of
the operational envelope

29 May 2015 6
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How did we proceed?

e Process used:
— Build on existing industry initiatives
« RAeS’s ICATEE
 LOCART Initiative
 Existing Airplane Upset Recovery Training Aid
(AURTA)

— Integration of material
« Annex and PANS-TRG amendments
 Guidance material

29 May 2015 7
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How did we proceed? - Process used

RAeS Draft Manual
ICATEE :> (Dec 2012)

ARC/LOCART

|:> Report

(Jan 2013)

EASA EASA

Conference |:> FAA |:>

(Oct 2011) ICAO

AURTA

Annex 1 SARPs:

MPL UPRT Annex 6, Part |

SARPs:
Operator’s UPRT
programs

ICAO

Secretariat Type-rating UPRT

29 May 2015

Manual on
Aeroplane
UPRT

PANS-TRG:
UPRT Chapter
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UPRT: One Aspect of a Global Approach

Loss of Control Inflight Symposium
20 - 22 May 2014, ICAO Headquarters, Montréal

e Collaborative approach e Implement UPRT
e Information sharing e Qutreach

e Lifecycle model for pilot training

29 May 2015 9
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What the SARPS say:

» Aeroplanes pilots must be trained in upset prevention and recovery
In order to meet:

— Licensing requirements for CPL and MPL

 MPL must include on-aircraft UPRT and be conducted by an ATO
e CPL should include on-aircraft UPRT and be conducted by an ATO

— Licensing requirements for multi-crew type-rating

— Commercial air transport pilot training programme
requirements

* Applicable: 13 Nov 2014

o Where?

29 May 2015 11
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|ICAO UPRT Provisions

Annea s

2 1 Comrpesion o
et st sl Dl sz

Operation of Aircraft

Training

Annex 1 Annex 6, Part | PANS-TRAINING
UPRT requirements for MPL UPRT requirements for flight New Chapter to support Annex
and the type rating of multi- crew training requirements

crew aeroplanes + RP for CPL

29 May 2015 12
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|ICAO UPRT Provisions

Ammax 1
o the Convanon on
Internationsl Chil Aviation

Personnel Licensing _ Operation of Aircraft

POT——

Intarnationa Civil Avistion Organization

Intsrmatisnal €A Avistion Organization

Manual of Criteria
Manual on Aeroplane for the Qualification
Upset Prevention of Flight Simulation
and Recovery Training Training Devices

VS P ——

Intermational Cvil Aviation Organization Intamational Civil Avistion Organizmtion

29 May 2015 13
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What are the big changes?

1. Professional pilots to be trained in upset
prevention and recovery:

— Licensing
 On-Aeroplane: MPL
CPL should be trained

e On FSTD: Multi-crew type rating
— Commercial air transport training programmes

* Initial (conversion)
* Recurrent

29 May 2015 15



- t iy e
@ AIRBUS 7L eoesve BIMBARDIER @

What are the big changes?

LEALPA

2. Pilots must be trained throughout the normal
flight envelope (green), including the outer

edges.

BOEING 767 VG DIAGRAM

Created using

Structural faflure
¥ AF BT

A h t t | | Boeing ALNM Type Certificate Data Sheet
- p p ro aC O S a lllustrated Guide To Aerodynamics A
3.8 =t g g g

— High Altitude

Load factor

VG Diagram based on weight and
altitudes outlined in Boeing AINM
Type Certificate Data Sheet

a
| Structure L,
I overstress A
1 Y
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What are the big changes?

2. Pilots must be trained throughout the normal
flight envelope (green), including the outer
edges.

Why not outside the envelope?

* Potential for negative transfer of training:

e Qut-of-envelope aircraft responses can be random
e FSTD responses do not replicate aircraft responses faithfully

e Globally, training benefits do not outweigh safety risks

29 May 2015 17
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What are the big changes?

3. UPRT is about training, not checking

29 May 2015 18
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What are the big changes?

4. Cost-benefit assessment — Personnel costs
— Of on-aircraft and FSTD UPRT

— Resources and context

« Airline bridge training required for existing pilots

29 May 2015 19
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What are the big changes?

4. Cost-benefit assessment — Personnel costs

Knowledge Aircraft/
Training usD FSTD USD

Licence # of Pilot salary Instructor
/ y Total

(100,000 costs Remarks

Rating/ individuals

. . type costs per costs per (m USD)
Trainin Doc 9956 . e e . e e USD/ year usD
& ( ) individual individual e ( )
CPL 50,000 .On- 200 1000 150 675 Recomme.nded_practlce
yearly aircraft (4 hrs) — yearly licensing costs
MPL 300 .On- 0.08 no additional co_sts
yearly aircraft (except type-rating)
Type-rating 133;?8/0 FSTD 200 500 65 150 59.0 |1 hour per type rating
Recurren
okl ‘-0 0% FSTD 250 32 60 84.2 |30 minutes per year
training yearly
rator —
Sl Cl 450,000 FSTD 200 2000 260 1000 gg2.0) |4 ours once — Non
training recurrent — Bridge-trg
Instructor [EREOR000 UPRT 400 2500 500 1000 ey | SRR el
qualif. — non recurrent
210.8| Recurrent
TOTAL 1,001.2| Non recurrent

29 May 2015 20
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4. Cost-benefit assessment — FSTD Costs

— From NPRM FAA-2014-0391 (simplified/global) —
Includes UPRT and icing model upgrade

Estimated FSTD Type VIl Upgrade Costs (USD)

Development

Implementation

Loss of

Affected

Costs Costs productivity # of FSTD | (kUSD)
24 000 72 000 23 000 381 45 340
6 500 40 000 23 000 442 30720

29 May 2015
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What are the big changes?

5. Safety considerations for on-aeroplane
training

— Effective SMS
— Qualified instructors

— Aeroplane capabillities appropriate to the
training tasks

— Operational control procedures

29 May 2015 22
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Implications

Additional theoretical training for all pilots

Many FSTDs will need an update to qualify for the full
range of UPRT tasks

Need to balance cost/benefits of delivery of on-aircraft
UPRT:

— SMS considerations
— Aerobatic aircraft are recommended but not the only
option

Instructors will need further training described in PANS-
Training to meet Annex 1 authorization requirements

Bridge-training for current airline pilots

29 May 2015 24
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What guidance Is out there’>

 Manual on Aeroplane
Upset and Recovery
Training
(Doc 10011)

* Aeroplane Upset
Recovery Training Aid

 Manual of Criteria for the
Qualification of FSTDs
(Doc 9625)

e LOC-I Website

29 May 2015 26
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Manual on Aeroplane Upset and Recovery Training
(Doc 10011)

e [ntroduction:

— Upset defined, history & applicability
e Training programme requirements
. Training: Manual on Aeroplane

Upset Prevention
and Recovery Training

— Academic training
— On-aeroplane training

— FSTD training
(non-type-specific and type-specific FSTD)
— OEMSs:

« Recommendations and training scenarios

« Upset recovery techniques

29 May 2015 27
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Manual on Aeroplane Upset and Recovery Training
(Doc 10011)

o FSTD fidelity requirements for

UPRT
(see later)

« UPRT Instructors: Upset Prevention

and Recovery Training

— academic, on-aeroplane, FSTD
* Regulatory oversight

o Appendix:

— Competency-based UPRT
programmes

29 May 2015 28
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Airplane Upset Recovery Training Aid

e Revision 2 to be updated
— By OEMs and with ICAO support
— Covering turboprop and smaller

aeroplanes
— User-friendly format -
— Published as ICAO doc Sl

e Target: end of 2015
— Free and easily accessible

29 May 2015 29
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Manual of Criteria for the Qualification of FSTD

(Doc 9625)

o 4% edition (31 December 2014 unedited
version — end June 2015 edited version)

 New attachment P has guidance for
UPRT: Models and qualification tests or
requirements for -

— Aeroplane type-specific recognition cues of the
first indication of the stall (stall warning,
aerodynamic buffet...)

— Aeroplane type-specific recognition cues of an
impending aerodynamic stall

— Exemplar recognition cues and handling qualities
from the stall break through recovery
if prescribed by regulations

— Engine and airframe icing evaluation

Manual of Criteria
for the Qualification
of Flight Simulation
Training Devices

29 May 2015
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Manual of Criteria for the Qualification of FSTD
(Doc 9625)

* UPRT instructor =
tools:
— 10S displays
— Recording

manoeuvres for
debrief

&)
Lt
=
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fEes
=
<L
L
-
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&)
T
I

-1

SIDESLIF (DEG)

Example of alpha/beta envelope plot
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Manual of Criteria for the Qualification of FSTD
(Doc 9625)

B737-800@ 160K LBS FLAPS UP

 UPRT instructor
tools:
— 10S displays
— Recording

manoeuvres for
debrief

LOAD FACTOR, n

Example of V-n plot

29 May 2015 32
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Manual of Criteria for the Qualification of FSTD
(Doc 9625)

P4809 ALPHA-BETA V-N SYNOPTIC PFD

e UPRT Instructor -
tools:
— 10S

Example of instructor feedback display

29 May 2015 33
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LOC-I Website — under development
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the evolution of mability

A

Home |

Graphs, trends analysis |

LOSS OF CONTROL
IN-FLIGHT

of Control In-Flight
ime to the airline industry's
of control in-flight information and reports

Technology |

Operations | Training

official an loss

| Ewvents

| Contacts Search

News & Events

Lorem ipsum aute irure dolor in reprehenderit
in dolor sit amet, consectetur adipisicing

Lorem ipsum aute irure dolor in reprehenderit
in dolor sit amet, consectetur adipisicing

Aligua ut enim ad minim veniam, nostrud
exercitation ullamco labaoris nisi ut aliquip ex
ea enim ad minim veniam, nostrud
exercitation ullamco laboris nisi ut aliquip ex

Articles

sit amet, dolor
amat, consect

adipisicing ...

sit amet, dolor
amet, consect

adipisicing ...

Lorem ipsum d

Lorem ipsum ¢

et

maore

lolor
sit
et

maore

Contributors

Lorem ipsum dalor sit amet, consectetur
pisicing elit, sed do eiusmod tempor
incididunt ut labore et dolore magna aliqua. Ut
nastrud

anim ad minim Waniam, auis

exarcitation.

29 May 2015
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Case Study: US FAA implementation

New stall and UPRT requirements in the
United States

— Congressional Direction

— Aviation Rulemaking Committee (International
Harmonization)

— Public Comment
— Final Rule Publication
— Education (Public/Inspectors)

29 May 2015 36
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Congressional Direction

o Airline Safety and FAA Extension Act of 2010
(P.L. 111-216) - 2010

— Added numerous measures (Sections)
designed to improve aviation safety

— Required the FAA to establish:

 Various multidisciplinary panels, ARCs, and/or task
forces

29 May 2015 37
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Aviation Rulemaking Committee

 Requires a multidisciplinary panel (ARC) to
study and report on methods to improve pilot
familiarity with and response to stick pusher,
iIcing, microburst and windshear events. (208)

 Report from FAA to Congress Completed 2011

 ARC expanded — global effort with ICAO and
EASA to address LOC & upset prevention and
recovery training (LOCART)

29 May 2015 38
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LOSS OF CONTROL IN-FLIGHT

Final Rule Publication

e Requires part 121 air carriers to provide stall
and upset prevention and recovery training.

— Supplemental NPRM May, 2011 Completed
— Public Comment 120 days Completed
— Final rule published Nov, 2013 Completed

— Effective Jan, 2019

29 May 2015 39
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5 Year Implementation

* Allows time for appropriate FSTD
Changes

— Part 60 NPRM

* Inspector Education
— Necessity for standardization and consistency

e Public Education
— Necessity for setting expectations

29 May 2015 40
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Rulemaking — Part 60 - FSTD
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» Initiated to address simulator fidelity

— Will consider:
e Full stall simulator evaluation criteria
e Upset prevention and recovery training

 Enhanced Airborne Icing Modeling

— NPRM conducted till January 6 2015

«—

not an ICAO requirement

— Part 60 standards will be in place to allow time for
operators to modify and evaluate FSTDs before the

regulations’ compliance date

29 May 2015
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Inspector Education:

e Important and needed:
— Briefings before the release of the final rule
— On-line training sessions with field inspectors
— Release of inspector guidance/job aids

— Annual Principal Operations Inspector
conference

— POI FSTD Training (Stall and Upset Training)

29 May 2015 42



Collaborating to address V&8 B i NS
AIRBUS () #o£s~ve BOMBARDIER e I 163 =74
LOSS OF CONTROL IN-FLIGHT © cAE |y N

Public Education for aviation industry

* Press Release
— Inform the general public

* Public Awareness:
— Publication of the rule in the federal register

— Release of guidance documents (job aids,
advisory circulars)

e Public Interest/Industry Groups

— Multiple industry presentations to distribute
Information and discuss implementation
expectations

29 May 2015 43
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2019 FAA Requirements
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Stall Prevention
*At first maneuvers based

o Takeoff

» Clean

« Landing
sIncorporate Scenarios
*Checking/Testing

Stall Recovery

*Only maneuvers based
eInstructor led
*Hands on pilot experience through recovery

Upset Prevention
Manually controlled slow flight;
Manually controlled loss of
reliable airspeed;

*Manually controlled instrument
departure and arrival

Upset Recovery

*Nose High
*Nose Low

29 May 2015
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Take-home messages

o Effective implementation of UPRT requires
considerable planning and effort by:
— ATO’s
— airline operators
— CAAs

 |neffective implementation of UPRT may result in
negative safety outcomes

o 2 key points: Prevention of LOC-| & no Checking

WE NEED TO GET THIS RIGHT!

29 May 2015 45
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Morth American

Central American Western and European and Eastern and

and Caribbean South American ICAD Central African Morth Atlantic Middle East Southern African Asia and Pacific Asia and Pacific
[NACC] Office [SAM) Office Headguarters [WACAF) Office [EUR/MAT) Office [MID] Office |ESAF) Office [APAC) Sub-office  [APAC) Office
Mexico City Lima Montréal Dakar Paris Cairo Mairobi Beijing Bangkok

| THANK YOU




