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Why do we need UPRT SARPs?
• Mitigating loss of control in-flight accidents is 

an ICAO Safety Priority

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

• Only aeroplane pilots were considered
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Top 3 Safety Priorities
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* Accidents involving scheduled commercial air transport with maximum take-off weight exceeding 5 700 kg
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How did we proceed?

• Identified 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
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How did we proceed?
• 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
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How did we proceed? - Process used
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Participants: Regulators; OEMs; FSTD; 
ICATEE; AIB; T.O.; IFALPA; IATA & airlines; 
FSF; NASA; others – Total 100

Meetings: 7 in 2012

RAeS
ICATEE

Draft Manual
(Dec 2012)

AURTA

Manual on 
Aeroplane 

UPRT
(Doc 10011)

ICAO 
Secretariat

Annex 6, Part I 
SARPs:

Operator’s UPRT 
programs

Annex 1 SARPs:
MPL UPRT
CPL UPRT

Type-rating UPRT

EASA 
Conference
(Oct 2011)

LOCART
EASA
FAA
ICAO

ARC/LOCART 
Report

(Jan 2013)

Peer review
Q2 2013

PANS-TRG:
UPRT Chapter
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What the SARPs say:
• 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

• 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
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ICAO UPRT Provisions
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Annex 1
UPRT requirements for MPL 
and the type rating of multi-
crew aeroplanes + RP for CPL

Annex 6
UPRT requirements for flight 
crew training

PANS-TRAINING
New Chapter to support Annex 
requirements
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What are the big changes? 

Professional pilots to be trained in upset prevention and 
recovery: 

– Licensing 
• On-Aeroplane: MPL 

CPL should be trained 
• On FSTD:  Multi-crew type rating 

– Commercial air transport training programmes
• Initial (conversion)
• Recurrent

28 January 2020 15

Approved UPRT in an
Approved Training Organization
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What are the big changes? 
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Pilots must be trained throughout the normal flight 
envelope (green), including the outer edges.

– Approach to stall
– High Altitude Structure 

overstress
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What are the big changes? 
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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:
• Out-of-envelope aircraft responses can be random
• FSTD responses do not replicate aircraft responses faithfully

• Globally, training benefits do not outweigh safety risks
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What are the big changes? 

UPRT is about training, not checking
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What are the big changes? 
Safety considerations for on-aeroplane training

– Effective SMS

– Qualified instructors

– Aeroplane capabilities appropriate to the training 
tasks

– Operational control procedures
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Implications
• Optimize safety outcomes within available 

resources

28 January 2020 21

Safety benefits
Required 

resources for 
implementation
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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 for 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
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What guidance is out there?
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• Manual on Aeroplane Upset and 
Recovery Training 
(Doc 10011)

• Aeroplane Upset Recovery Training Aid

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

• LOC-I Website
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Manual on Aeroplane Upset and Recovery Training (Doc 
10011)
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• Introduction: 
– Upset defined, history & applicability

• Training programme requirements

• Training:
– Academic training

– On-aeroplane training

– FSTD training
(non-type-specific and type-specific FSTD)

– OEMs:
• Recommendations and training scenarios

• Upset recovery techniques
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Manual on Aeroplane Upset and Recovery Training (Doc 
10011)
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• FSTD fidelity requirements for UPRT
(see later)

• UPRT Instructors: 
– academic, on-aeroplane, FSTD

• Regulatory oversight

• Appendix: 
– Competency-based UPRT programmes
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Manual on Aeroplane Upset and Recovery Training (Doc 
10011) – Academic and Practical Topics
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• Aerodynamics

• Causes and contributing factors of upsets

• Safety review of accidents & incidents relating to aeroplane upsets

• G-awareness

• Energy management

• Flight path management

• Recognition

• Upset prevention and recovery techniques
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Manual on Aeroplane Upset and Recovery Training (Doc 
10011) – Academic and Practical Topics
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• System malfunction

• Specialized training elements

• Human Factors:

– situation awareness

– startle and stress response

– threat and error management (TEM)
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• Any UPRT programme being considered by an ATO/airline should be 
submitted to the OEM for a “No-Technical Objection” statement 

• Video:

– Provided by Alaska Airlines on B737-NG UPRT

– Example of a UPRT exercise that airlines may wish to develop

– Not an approved training exercise

– Illustrates instructor  interaction and inputs, as well as trainee understanding

– Uses B-737 PFD symbols, described on next slide
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Examples of training –FSTD Manoeuvre Exercise
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• To help in understanding the videos, here are symbols of the B737-800 
PFD for the speed tape/ADI:

– AOA - Cpt
AOA (Cpt)

Pitch Limit 
Indicator

Flight Path 
Vector
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Examples of training –FSTD Manoeuvre Exercise
Video
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Airplane Upset Recovery Training Aid
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• Revision 2 to be updated
– By OEMs and with ICAO support 
– Covering turboprop and smaller 

aeroplanes
– User-friendly format
– Published as ICAO doc

• Target: end of 2015

– Free and easily accessible
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Manual of Criteria for the Qualification of FSTD
(Doc 9625)
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• 4th edition 2015 
• 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
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Manual of Criteria for the Qualification of FSTD
(Doc 9625)
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• UPRT instructor 
tools: 
– Alpha-beta cross 

plot

– Recording 
manoeuvres for 
debrief

Example of alpha/beta envelope plot
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Manual of Criteria for the Qualification of FSTD
(Doc 9625)
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• UPRT instructor 
tools: 
– Load factor/speed 

plot

– Recording 
manoeuvres for 
debrief

Example of V-n plot
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Manual of Criteria for the Qualification of FSTD
(Doc 9625)
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• UPRT instructor 
tools: 
– Real time display 

of parameters

Example of instructor feedback display
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LOC-I Website
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Overview
• Why do we need UPRT SARPs?

• How did we proceed?

• What do the ICAO provisions say?

• What are the big changes?

• What are the implications?

• What guidance is out there?

• EASA/FAA Implementation
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REQUIREMENTS 

ICAO FAA EASA
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GUIDANCE FOR STATES WHO DON’T HAVE AN 
ADVISORY CIRULAR OR REGULATION FOR THIS 

TRAINING

LOC-I remains a global safety concern and in 
the absence of applicable state regulation it is 
recommended that any Stall or UPRT training 
complies with ICAO Doc 10011, and the FSTD is 
updated to support the same.

Please consult with the CAE Chief Safety Officer 
for further guidance.

Gusting Crosswind - EASA

Applicable Regulations:
• N/A

Effective & Compliance Dates:
• N/A

Requirements:

EASA has no requirements for Gusting Crosswind Training

Notes:

Gusting Crosswind - FAA

Applicable Regulations:
• §121 Appendix E

Effective & Compliance Dates:

• Beginning March 12, 2019

Requirements:

• Crosswind takeoffs

• Crosswind takeoffs including crosswind takeoffs with gusts if 
practicable under the existing meteorological, airport, and 
traffic conditions

• Cross wind landing

• Crosswind landing, including crosswind landings with gusts if 
practicable under the existing meteorological, airport, and 
traffic conditions 

Notes:

FAA NSP Provides a gusting profile that may be used for compliance

Gusting Crosswind - ICAO

Applicable Regulations:

• N/A

Effective & Compliance Dates:

• N/A

Requirements:

ICAO has no requirements for Gusting Crosswind Training

Notes:

Bounced Landing - EASA

Applicable Regulations:

• N/A

Effective & Compliance Dates:

• N/A

Requirements:

EASA has no requirements for Bounced Landing Training

Notes:

Bounced Landing - FAA

Applicable Regulations:
§121.423 Pilot: Extended Envelope Training

Effective & Compliance Dates:

• N/A

Requirements:

•(4) Upset recovery maneuvers; and
•(5) Recovery from bounced landing.

Notes:

• Each certificate holder must include in its approved training 
program, for each airplane type for each pilot. 

• Must be performed in a Level C or higher full flight simulator, 
approved by the Administrator in accordance with §121.407 

• Recurrent training: Within 24 calendar months preceding service 
as a pilot, each person must satisfactorily complete the EET

Bounced Landing – ICAO

Applicable Regulations:

• N/A

Effective & Compliance Dates:
• N/A

Requirements:

ICAO has no requirements for Bounced Landing Training

Notes:

UPRT - EASA

Applicable Regulations:
• Opinion No 06/2017
• of Annex I (Part-FCL) to Regulation (EU) No 1178/2011

Effective & Compliance Dates:

• TBD (Published 8 April 2019, Expected October, 2019)

Requirements:
Class or Type-related UPRT

• Training courses for single-pilot high performance complex airplanes
• Training courses for multi-pilot airplanes
• Bridge course for extending privileges on a single-pilot aeroplane to 

multi-pilot operations

Notes:
Annex I (Part-FCL) to Regulation (EU) No 1178/20112 amended in order to 
reflect the amendments to Annex 1 to the Chicago Convention in the 
European regulatory framework, in order to enhance pilot training in relation 
to UPRT in general. 

The entry-into-force / start of applicability of the new UPRT provision will 
depend on the progress of the rulemaking process following the publication 
of EASA Opinion No 06/2017 on 29 June 2017. 

For the time being, 8 April 2019 is envisaged as the day from which the new 
regulatory framework on UPRT will apply. Transitional provisions will allow 
ongoing courses to be finished pursuant to the rules as in force today.

UPRT - FAA
Applicable Regulations:

• §121.423 Pilot: Extended Envelope Training
.

Effective & Compliance Dates:

• Effective Date - March 30, 2016
• Compliance Date - March 12, 2019

Requirements:

ICAO has no requirements for Bounced Landing Training

Notes:
Pilot Certification and Qualification Requirements for Air Carrier Operations

• Each certificate holder must include in its approved training program, for 
each airplane type for each pilot.  Must be performed in a Level C or 
higher full flight simulator, approved by the Administrator in accordance 
with §121.407. Must include the following maneuvers and procedures:

•(1) Manually controlled slow flight;
•(2) Manually controlled loss of reliable airspeed;
•(3) Manually controlled instrument departure and arrival;
•(4) Upset recovery maneuvers; and
•(5) Recovery from bounced landing.

• Must include instructor-guided hands on experience of recovery from full 
stall and stick pusher activation, if equipped. Recurrent training: Within 
24 calendar months preceding service as a pilot, each person must 
satisfactorily complete the EET

UPRT – ICAO 

Applicable Regulations:
• SARPS, Personnel Licensing Annex 1

Effective & Compliance Dates:

• Annex 1 adopted at 201st session on 3 March 2014, effective 14 July 2014

Requirements:

3.3.2.3  Type-Specific FSTD Training 
3.3.2.3.1 The type-specific FSTD UPRT is applicable to the type-rating training 
and the recurrent training of commercial air transport pilots. It addresses all 
multi-crew training objectives including high-altitude operations and provides 
guidance that may be adapted for single crew type-rating and recurrent 
training. 

Notes:
Table 2-1. UPRT training elements, components and platforms

Type specific FSTD training:
J. Specialized training elements
4) recovery from approach to stall
5) recovery from stall, including uncoordinated stalls
6) recovery from stick pusher activation (as applicable)
7) nose-high/high-speed recovery
8) nose-high/low-speed recovery
9) nose-low /high-speed recovery
10) nose-low/low-speed recovery
11) high bank angle recovery

Aerodynamic Stall EASA
Applicable Regulations:

• EASA Opinion No 06/2017 

Effective & Compliance Dates:

TBD (Published 8 April 2019, Expected October, 2019)

Requirements:

TRAINING, Skill test and proficiency check for MPL, ATPL, type and class 
ratings, and proficiency check for IRs

3.7.1 Recovery from stall events in: 
• take-off configuration; 
• clean configuration at low altitude; 
• clean configuration near maximum operating altitude; and 
• landing configuration. 

Notes:

For the upset recovery training, ‘stall event’ means either an approach-to-
stall or a stall. An FFS can be used by the ATO to either train recovery from a 
stall or demonstrate the type-specific characteristics of a stall, or both, 
provided that:

• the FFS has been qualified in accordance with the special evaluation 
requirements in CS-FSTD(A); and

• the ATO has successfully demonstrated to the competent authority that 
any negative transfer of training is mitigated.

Aerodynamic Stall FAA

Applicable Regulations:

CFR 14 Part§121.423 Pilot: Extended Envelope Training.
(FAA notice N 8900.241 of 11/4/13)

Effective & Compliance Dates:

All part 121 Carriers / until 12 March 2019

Requirements:

• Each certificate holder must include in its approved training 
program, for each airplane type for each pilot. 

• Must include the following maneuvers and procedures:

•(1) Manually controlled slow flight;
•(2) (4) Upset recovery maneuvers; and

• Must include instructor-guided hands on experience of recovery 
from full stall and stick pusher activation, if equipped.

Notes:
• Initial, transition, upgrade, recurrent
• Must be performed in a Level C or higher full flight simulator, approved 

by the Administrator in accordance with §121.407 
• Recurrent training: Within 24 calendar months preceding service as a 

pilot, each person must satisfactorily complete the EET

Aerodynamic Stall ICAO

Applicable Regulations:

SARPS, Personnel Licensing Annex 1

Effective & Compliance Dates:

Annex 1 adopted at 201st session on 3 March 2014, effective 14 July 2014

Requirements:

Table 2-1. UPRT training elements, components and platforms
Type specific FSTD training:

G. Recognition
4) stall protection systems and cues
5) criteria for identifying stalls and upset

I.  System malfunction
6) stall protection system failures, including icing alerting 
systems

J. Specialized training elements
4) recovery from approach to stall
5) recovery from stall, including uncoordinated stalls
6) recovery from stick pusher activation (as applicable)

Notes: *OEM full stall maneuver not defined

Approach to Stall - EASA

Applicable Regulations:

• EASA Opinion No 06/2017 

Effective & Compliance Dates:

TBD (Published 8 April 2019, Expected October, 2019)

Requirements:

TRAINING, Skill test and proficiency check for MPL, ATPL, type and class 
ratings, and proficiency check for IRs

3.4.9 Stall warning devices or stall avoidance devices, and stability 
augmentation devices 

3.7.1 Recovery from stall events in: 
• take-off configuration; 
• clean configuration at low altitude; 
• clean configuration near maximum operating altitude; and 
• landing configuration. 

Notes:

For the upset recovery training, ‘stall event’ means either an approach-to-
stall or a stall. An FFS can be used by the ATO to either train recovery from a 
stall or demonstrate the type-specific characteristics of a stall, or both, 
provided that:
• the FFS has been qualified in accordance with the special evaluation 

requirements in CS-FSTD(A); and
• the ATO has successfully demonstrated to the competent authority that 

any negative transfer of training is mitigated.

Approach to Stall - FAA

Applicable Regulations:

• §121.424 Appendix E 
• FAA-S-8081-5F (with Changes 1, 2, 3, 4, 5, 6, & 7) ATP and Aircraft Type 

Rating PTS for Airplane July 2008 

Effective & Compliance Dates:
• July 2008

Requirements:

Stall warning devices, stall avoidance devices, and stability augmentation 
devices
Stall prevention training must be conducted in at least the following 
configurations:

• Takeoff configuration (except where the airplane uses only a zero-flap 
takeoff configuration)

• Clean configuration
• Landing configuration

Notes:

Required for PIC & SIC

The approved recovery procedure must be initiated at the first indication of 
an impending stall (buffet, stick shaker, aural warning).

References: 14 CFR part 61; FAA-H-8083-3; FSB Report; POH/AFM. 
Three approaches to stall are required (unless otherwise specified by the FSB 
Report): 

Approach to Stall - ICAO

Applicable Regulations:

• SARPS, Personnel Licensing Annex 1

Effective & Compliance Dates:

• Annex 1 adopted at 201st session on 3 March 2014, effective 14 July 
2014

Requirements:
2.4.3.2 Flight instruction

e) flight at critically slow airspeeds; recognition of, and recovery from, 
incipient and full stalls;

Table 2-1. UPRT training elements, components and platforms

Type specific FSTD training:

G. Recognition
4) stall protection systems and cues
5) criteria for identifying stalls and upset

I.  System malfunction
6) stall protection system failures, including icing alerting systems

J. Specialized training elements
4) recovery from approach to stall

Notes:

On Aircraft UPRT EASA

Applicable Regulations:
EASA Opinion No 06/2017 on 29 June 2017
• FCL.745.A   Advanced UPRT course — aeroplane

Effective & Compliance Dates:
TBD (Published 8 April 2019, Expected October, 2019)

Requirements:
Basic UPRT
all modular and integrated CPL and ATP training courses for airplanes as well as the 
integrated MPL training course

Advanced UPRT course
Part of;
• Integrated ATP course
• Integrated MPL course
Perquisite to;
• training courses for single-pilot class or type ratings operated in multi-pilot operations
• training courses for single-pilot high performance complex airplanes

• 5 hours of theoretical knowledge instruction; preflight briefings and post-flight 
debriefings; and
3 hours of dual flight instruction with a flight instructor for aeroplane (FI(A)) qualified in 

accordance with FCL.915(e) and consisting of advanced UPRT in an aeroplane qualified for 
the training task.

Requirements for instructor certificates revised in order to ensure that instructors 
instructing on this course are appropriately qualified. 

Notes:
The entry-into-force / start of applicability of the new UPRT provision will depend on the 
progress of the rulemaking process following the publication of.  For the time being, 8 April 
2019 is envisaged as the day from which the new regulatory framework on UPRT will apply. 
Transitional provisions will allow ongoing courses to be finished pursuant to the rules as in 
force today.

On Aircraft UPRT FAA

Applicable Regulations:
CFR 14 Part 61, Part 141

Effective & Compliance Dates:
N/A

Requirements:
N/A

Notes:

* In-flight stalls are required in some flight conditions for the FAA CPL, and 
at instructor’s discretion for other phases

ARAC ACS currently debating the requirement as part of the certified flight 
instructor ACS tasking.

Requirement during commercial licensing practical test dropped

On Aircraft UPRT – ICAO

Applicable Regulations:

SARPS, Personnel Licensing Annex 1

Effective & Compliance Dates:

Annex 1 adopted at 201st session on 3 March 2014, effective 14 July 2014

Requirements:

Pilots required to be trained in upset prevention and recovery to meet 
licensing requirements for CPL & MPL

• CPL should include on-aircraft UPRT to be conducted by an ATO
• MPL must include on-aircraft UPRT to be conducted by an ATO

Notes:

2.5.3.2

Flight experience in actual flight shall include at least the experience 
requirements at 2.3.3.1, upset prevention and  recovery training, night flying 
and flight by reference solely to instruments.

Procedures for upset prevention and recovery training in actual flight are 
contained in the Procedures for Air Navigation Services — Training (PANS-
TRG, Doc 9868).

Guidance on upset prevention and recovery training in actual flight is 
contained in the Manual on Aeroplane Upset Prevention and Recovery 
Training (Doc 10011).

A Review  of
ICAO , FAA & EASA 

Regulatory Requirements 
For

Stall & UPRT
Including

FAA Extended Envelope Training

Instructions:

Place cursor anywhere off this monitor and click to step through each requirement. 
After animation plays, click mouse to advance animation.

Gusting Crosswind

Bounced Landing

UPRT

Aerodynamic Stall

Approach to Stall

On Aircraft UPRT 



Training: FSTD:

• Stall identification devices
• Type Specific
• Stall entry at 1g & Turning Flight
• Adds High Altitude Cruise
• CCA Normal, to Protections &
• CCA Non-Normal, to Recovery
• Pusher validation test

• * Requires accurate icing 
model

APPROACH TO 
STALL

• Maneuver Based Training 
(MBT)

• Scenario Based Training (SBT)
• Alpha / Beta Plots
• V-n Diagram
• Flight Controls Schematic
• Flight Instruments Schematic
• Data Recording

Training: FSTD: Training: FSTD: Training: FSTD: Training: FSTD: Training: FSTD:

FSTD  REQUIREMENTS

AERODYNAMIC 
STALL

UPRT
MBT + SBT

ICING
Engine & Airframe

CROSSWIND 
With Gusts

BOUNCED
LANDING

• Aerodynamic Stall modeling
• Stall Identification to +10 AOA
• Type Specific
• Stall entry at 1g & Turning 

Flight
• Adds High Altitude Cruise
• CCA Normal, to Protections &
• CCA Non-Normal, to Recovery
• Pusher validation test

Representative Aerodynamic Effects
- Changes in pitching moment
- Increase in drag
- Effect on stall angle of attack
- Effect on control effectiveness
- Effect on control forces
- Effect on stall buffet 

characteristics 
and threshold perception

- Effects on engine power 
reduction/

variation, vibration, etc. 

Takeoff & Landing
- Evaluated by F&S Testing
- Crosswind at Max 

Demonstrated

Instructor Led / Shallow & High 
Bounce

- Evaluated by F&S Testing
- Instructor May Callout 

Bounce

*

An FSTD used to conduct this training must be qualified for the task.



Collaborating to address

LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop
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