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HF - Upset Recovery Training (UPRT)

The safety issue is also acknowledged by ICAO and other international aviation regulatory bodies,
such as the FAA. In 2014, ICAO published amendments to Annex 1 and 6 detailing Standards and
Recommended Practices (SARPs) related to Loss of Control Avoidance and Recovery Training
(LOCART).

The amendments to ICAO Annex 1 mandate UPRT for MPL and multi-pilot aeroplane type rating
training courses, and recommend UPRT in an aeroplane for CPL training courses.

In addition, the amendments to ICAO Annex 6 contain requirements on UPRT fraining programmes
for CAT operators using aeroplanes. The ICAO ‘Procedures for Air Navigation Services — Training
(PANS-TRG)" also include UPRT provisions for MPL, CPL, initial multi-pilot type rating, recurrent, as
well as instructor and inspector qualifications.

In addition, ICAO publicrad Doc 10011 ‘Manual on Aeroplane Upset Prevention and Recovery
Training” which contains "uyther Guidance Material.

In 2013, the FA£ punlished the Code of Federal Regulations (CFR) 121.423 ‘Pilot: Extended Envelope
Training” an the Advisory Circular (AC) 120-109 ‘Stall and Stick Pusher training’, and in 2015 the AC
120-111 ‘Ujpser Prevention and Recovery Training.







Startle Factor




Mitigating Aviation’s
Most Lethal Threat...

Loss of Control In Flight
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Mitigating Aviation’s
Most Lethal Threat...
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Mitigating Aviation’s
Most Lethal Threat...

Loss of Control In Flight

31.



Mitigating Aviation’s
Most Lethal Threat...

Loss of Control In Flight
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The Cognitive Effects
of Startle

» Research has shown significant impairment in
information processing pm

for up to 30 seconds

* Information processing
tasks\gﬁch as. atte.ntlon, ®
p@;&%@m situational
%@CB@%Q@W%SS, problem solving and decision
\frféking can be markedly impacted.

oy

\
&%%

Qng)
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« Communication is often disorganised
and incoherent for some time.

O &
Q@\g’i@%ﬁchomotor impairment often occurs
03@@‘5&6\ but generally lasts for only 5-10 seconds.

Qgﬁ
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> upset prevention and recovery
training (UPRT) (NEW issue)

»ATC training

»new instructor standards

»new Flight Simulation Training
Device (FSTD) criteria, published
in®2»§09 in ICAO Doc 9625

rstebgdded TEM strategies

<O Shrolghout the training process.

N D oS
0%?/?9&2;

QQ;

qu,%
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

W C
Modlil&ig%ay
ug;éir:tProvisions: What do they say?
VY 5
Qg,
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

Thanks to:

Content developers

@ AIRBUS

LN

fanh

N
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

Top 3 Safety Priorities

High-Risk Accident Occurrence Categories
Percentage of all accidents 2010-2014

m Fatalities
M Fatal Accidents

W Accidents
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

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 t@'r?tﬁkg concentrated in a small domain of the operational
enveé@g/cﬁ\’\\\'?

O
\%@0 \)6@*\\

v ¥
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

UPRT: One Aspect of a Global Approach

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

. CoIIabogg,tive approach:
< Information sharing
M « ©
v Lifecycle model for pilot training
Implement UPRT

Qutreach
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT

ICAO UPRT Provisions

Upset Prevention and Recovery Training Workshop

Annex 1

UPRT requwemen
the type ra @A‘\crew
aeroplane\\«@ for

Annex 6, Part |

UPRT requirements for flight crew
training

PANS-TRAINING

New Chapter to support Annex
requirements

Ea
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

42.



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

What are the big changes?

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

BOEING 767 VG DIAGRAM
Created using
Boeing A1NM Type Certificate Data Sheet
Hustrated Guide To Aerodvnamics N

vl
Structure

— Approach to stall A
pp E

Operating
Range

. an
— High Alt \j\ 5
W O
BN

\ Q VG Diagram based on weight and GGl s A
\/ altitudes outlined in Boeing A1INM
Type Certificate Data Sheet
-~
\o 0 A
é@ meQﬂ 7

Qg%

ARRRRRARRLR

V., =290

Vmo =

.\ Velocity (knots)

)
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

What are the big changes?

5. Safety considerations for on-aeroplane training

— Effective SMS
— Qualified instructors

— Aeroplane capabilities appropriate to the training tasks

D L
— Oper, control procedures

&
%Q/O \)6@*\\Q

N 2oy O
o, @
S
Qg%
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LOSS OF CONTROL IN-FLI
-FLIGHT
Upset Prevention and Recovery Training Workshop

Implications

Optimise safety outcomes within available resources

Safety benefits Required:c resources
or

~ implementation

Decrease in LOC-I risk

Enhanced safety UPRT regulations and
oversight oversight processes

Iimproved pilot/ Qualified instructors
instructor competence and inspectors

Enhanced FSTD suitable aeroplanes and
functionality FSTDs
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

Manual on Aeroplane Upset Prevention and Recovery Training
(Doc 10011)

* Introduction:
— Upset defined, history & applicability

* Training programme requirements e aal e e

Upset Prevention
and Recovery Training

* Training:
— Academic traml

— On- aeroplégkgﬁlmg

= FSTD tr

y@&c@( d type-specific FSTD)

,Bccommondat\ons and training scenarios

7 Upset recovery techniques
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

Manual on Aeroplane Upset Prevention and Recovery Training
(Doc 10011)

FSTD fidelity requirements for UPRT

(see later)

PR EIDsiruckors: Manual on Aeroplane
Upset Prevention
and Recovery Training

— academic, on-aeroplane, FSTD

Regulatory o%gr%l%ht

% 2
Appendﬁx?‘@&
= &np&e@ based UPRT programmes

&“
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

Examples of training —FSTD Manoeuvre Exercise

* To help in understanding the videos, here are symbols of the B737-800 PFD for the spee
d tape/ADI:

I HDG SEL I MCP SPD

280 —

=) AOA (Cpt)
260 —| Max Maneuver Speed )

240
Speed Trend Vector

22‘5’ Pitch Limit
L Al —

Indicator

Min WMahieuver Speed

Flight Path
vector
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT

Upset Prevention and Recovery Training Workshop

# ToC | & Additional infformation | & More Details | ¥ Turbojet | Turboprop

> U

2% AIRPLAM. \w~ :
<" W 7/ VENTION

B

RECOVERY TRAINING AID (reva)
FOR TRANSPORT
CATEGORY AIRPLANES
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

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

» 4thedition (August 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 stal

Exemplar r iign cues and handling qualities from the stall
break t r(? if prescribed by regulations

$e0%®'r@% icing evaluation

En \
S X

N oS
s

50.



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

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

* UPRT instructor tools:

— 10§

Example of instructor feedback display
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

Case Study: US FAA implementation

New stall and UPRT requirements in the United States
— Congressional Direction

— Aviation Rulemaking Committee (International
Harmonization)

— Public %@Xment

— Fma@@@@‘%hcaﬂon

yﬁ%@% Public/Inspectors)
S

(O
S

Q@
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT Upset Prevention and Recovery Training Workshop

Inspector Education:

* 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 %{N’ﬁipal Operations Inspector conference
- POIM@&%ng (Stall and Upset Training)
\6@0 e

Q
o @
S
Qg%
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Collaborating to address
LOSS OF CONTROL IN-FLIGHT

Upset Prevention and Recovery Training Workshop

2019 FAA Requirements

Stall Prevention

*At first maneuvers based
Takeoff

+ Clean

« Landing
*Incorporate Scenarios

*Checking/Testing

Stall Recove \’

+Only maneuvers \, S

«Instructor led &

*Hands on &y |en(:<9!hrough recovery
> o

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

*Manually controlled instrument
departure and arrival

Upset Recovery
*Nose High
*Nose Low

4.



Step by Step

Steps of RCA

Define a problem

Root
Cause
Analysis

Test the Best
Solutions &
Implementation

’.-1\) Data & Facts

-Fishbone
Diagram

55.



Example:

(a) Situation — An airport operator did not have an effective system to
identify, notify, and control conditions affecting aviation safety in the
airport environment, evidenced by:

(i) Trees and an unmarked tower obstructed the runway approach
slope;

(ii) Operator did not notify pilots, CAA, ASD, about these obstacles;
(iii) Operator did not adjust the PAPI and runway threshold
location to compensate for obstacles;

(iv) Operator did not conduct obstacle surveys at intervals
adequate for na*ural growth rate;

(v) Operatar conducted airside safety inspections with differing
checklists -- some versions did not include obstacle checks; and
(vi) Staff did not realize the impact such obstacles outside the
aivport houndary could have on the airport’s certification.




(b) Problem Statement — Since July 15 last year, the airside
safety program was not conducted in compliance with
regulatory requirements, leading to uncontrolled and unreported
conditions hazardous to aviation safety around the airport.

(c) Causal Analysis — The organization used a fishbone diagram
to brainstorm possible factors and causes, as shown




Figure 1 - Fishbone Diagram

Organizational Factors Supervision

‘ Obstacle impact not
Underrated priority of _ fully understood®,
OLS compliance*, \
N\ PAPI, threshold 4« 5
Inadequate OLS survey frequencv—‘_"-_ not adjusted '

\ Inadequate
QAP implementation ‘ management oversight
not completed ™, ‘ N\ '
“_, Airside checklists . TN
missing obstacle checks
“ o

No OLS inspection training———a¢ % Unmarked tower erected——q—— ¥
No obstacle control
T eds/ /
« 9“{3 : process oftairport

NOTA% @ l%ﬁ&dﬁ{\Q 7 Trees not topped & "
Q@Nﬁ[&g;g .. / Outdated OLS |
\>$ QSO eo\' ) survey
R

Airside safety program not audited"
4

| Human Factors _ _ Environment
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Corrective Action - Solutions adopted by this organization were:
(i) Short-term -
(A) Issue NOTAM;
(B) Notify CAA, ASD;
(C) Displace threshold;
(D) Turn off PAPI;
(E) Top trees;
(F) Work with tower owner to implement marking and lighting
requirements;
(G) Document the process for taking immediate safety actions to
correct obstructions;
(H) Update Operations Manager job description to document
responsibility 16 inanaging impacts of obstructions;
(I) Standiraiz= airside inspection checklists to include obstacle checks,
and estahlish forms control process; and
(J) raveiop audit checklists for, and audit, the airside safety program.




(ii) Longer-term -

(A) Analyze training needs for staff with airside safety
responsibilities;

(B) Develop training to monitor and assess potential
obstacles; deliver to airside safety staff and include in
initial training for new hires;

(C) Conduct new obstacle survey;

(D) Chang: frequency of obstacle surveys from 5 years
to 2 vears: ard

(E) Review corrective action to determine
effectiveness during management review process.




Gurdance

This manual is issued in four separate parts as follows:

Part | — Organization and Planning;
Part Il — Procedures and Checklists;
Part lll — Investigation; and

Part IV — Reporting.

Because this manual czals with accident, serious

incident and incideri investigations, for reasons of
brevity, the terms “‘accidents” and “accident
investigatior”, as:sed nerein, apply equally to
“incidents” und “ircident investigation”.

Doc 9756
AN/965

Manual of
Aircraft Accident
and Incident Investigation

Part IV
Reporting

Approved by the Secretary General
and published under his authority

Second Edition — 2014




Gurdance

The following ICAO documents provide additional information and guidance material on
related subjects:

— Annex 13 — Aircraft Accident and Incident Investigation;

— Manual on Accident and Incident Investigation Policies and Procedures (Doc 9962);
— Manual on Regional Accident and Incident Investigation Organization (Doc 9946);
— Human Factors Training Manual (Doc 9683);

— Manual of Civil Avicition Medicine (Doc 8984);

— Hazards at Ancra® Accident Sites (Circular 315);

— Training Guiczlinegs for Aircraft Accident Investigators (Circular 298); and

— =umran Faciors Digest No. 7 — Investigation of Human Factors in Accidents and Incidents
(CiveLanw 240),




Humarn Factors

Human Factors is a science in its own right. (In the modern age is usually also
associated with Non Technical Skills — HF/NTS.)

It has evolved from the early Cockpit Resource Management (CRM) in the
1980s, to Crew Resource Management in the 1990s — also CRM but now with @
recognition that is was more than just pilots involved with the safe operation of
an aircraft — fo today’s requirement to infegrate HF/NTS into SMS.
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Industrial Engineering

-

LRLCT T
-

Cognitive Science
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Perspective for thought...

Human performance.

No accident investigation can be complete without a thorough consideration of Human Factors
issues involved.

The demands of the environment and the aircraft on the human often approach the physiological
and psychological limits of the

flight crew,

maintenance and servicing crews,

air traffic services personnel and

other personnel required to support aircraft operations.

The study of humar iimitations, communications, fatigue, decision-making processes, flight crew

health and the infcrinchion available from post-mortem examinations are vital components of this
section of an investigution process.

An examination of Mme handling of the aircraft will encompass the areas of operations and training.




Perspective for thought...

Organizational information.

Organizational and management information is a section of the final report format and it concerns
the organizations and the management involved in influencing the operation of the aircraft.

The organizations include, for example,

- the operator,

- the air traffic services,

- dirway,

- gerodrome,

- weather service agencies and the
- regulatory authority.

Conducting a revievw <t the organizational structure and functions as well as the management
policies and practices of ine agencies, authorities and aircraft operator involved is a subject that
should be ccvereo.
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Perspective for thought...

For example, an investigator should have the competence to review an aircraft operator’s;

+ management functions,
+ policies and practices
+ in their entirety.

There are many aspects of the supervisory process which may have a direct bearing on the
accident, such as acceptance of;

- inadequate flight crew qualifications,

+ deficient guidance material,

+ maintenance shoricuts,

+ improper cre, rostering,

- failure to provice proper training in aircraft type,

- shortcomirgs in crew resource management and

» unreaschadle pressure to complete schedules on time.




Perspective for thought...

The methods of investigating management and organizational aspects of an
organization to determine the presence of any risk factors or other shortcomings is a
requirement of a well-rounded accident investigation process.

An examination of the means of supervision is very important and will include a review
of;

orders,

regulations,
manuals,
independent cudits,

as well as the verfermance of;
« SUDEIVISOrsS,

< nstrucicrs and
= comizany management.




Perspective for thought...

Inadequate Supervision.

The role of any supervisor is to provide the opportunity to succeed. To do this, the
supervisor, no matter at what level of operation, must provide guidance, training
opportunities, leadership, and motivation, as well as the proper role model to be
emulated. examples of inadequate supervision are (not limited to):

- Failed to provide guidance

- Failed to provide operational doctrine
- Failed to provide Oversight

- Failed to provide Training

- Failed to provide Qualifications

- Failed to Lrovide Track performance




Perspective for thought...

Planned Inappropriate Operations.

Occasionally, the operational tempo and/or the scheduling of aircrew is such that
individuals are put at unacceptable risk, crew rest is jeopardized, and ultimately
performance is adversely affected.

Some examples of inappropriate planned operations are (not limited to):

- Failed to provide correct data

- Failed to provide adequate brief time

- Improper manning

« Mission not in uccordance with rules/regulations
- Provided ircud2qudcte opportunity for crew rest




Perspective for thought...

Supervisory Violations.

Supervisory violations, on the other hand, are reserved for those instances when
existing rules and regulations are willfully disregarded by supervisors.

Some examples of supervisory violations are (not limited to):
- Authorized unnecessary hazard

- Failed to enforce rules and regulations
- Authorized unqualified crew for flight




Perspective for thought...

2.49 What are, then, the traits of a safe organization? In general terms, safe organizations:

pursue safety as one of the objectives of the organization and regard safety as a major contributor in achieving
production goals:

have developed appropriate risk management structures, which allow for an appropriate balance between
production management and risk management;

enjoy an open, good and healthy safety corporate culture;

possess a structure whighrhas been designed with a suitable degree of complexity, standardized procedures
and centralized jonkm king which is consistent with the objectives of the organization and the
characteristicg rr@’&nding environment;

?’ 6?/ O
rely q/nﬁ?r nsibility rather than regulatory compliance to achieve safety objectives; and

&

é@%bsen’ed safety deficiencies with long-term measures in response to latent failures as well as
rté,&m, localized actions in response to active failures.
¢
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How to find the Human Factory...

Information relevant to an aviation occurrence can be acquired from a variety of
sources.

Primary sources relating specifically to Human Factors include hardware
evidence, paper documentation, audio and flight recorder tapes and interviews,
direct observation of aviation personnel activities and simulations.

Secondary sources include aviation occurrence data bases, reference literature
and Human Factors professionals and specialists.




How to find the Human Factory...

Paper documentation spans the complete spectrum of SHELL interfaces.
Specific sources include:

personal records and logbooks;

certificates and licenses;

company personnel and training records;
aircraft flight manuals;

company manuals and standard operating procedures;
training manuals and syllabi;

company training and operational schedules;
regulatory arthority records;

weather foracasts,

recoras anu wristing material;

flight plisnning documents;

nedicdi records;

-
-
.
-
-
-
L]
.
.
-
.

When riecessary, medical and post-mortem examinations (see the ICAO Manual
of Ciwvil ~yviation Medicine,
Coc £284).




How to find the Human Factory...

Interviews conducted with individuals both directly and indirectly involved in the
occurrence are also important. Examples of individuals from whom interviews
may be required are:

« survivors (flight and cabin crew or passengers), next of kin, neighbours, friends,
colleagues, air traffic controllers, eyewitnesses

» ground handlers, dispatchers, weather briefers, aircraft maintenance
engineers, baggage handlers, de-icing personnel

« company owner, chief of flight operations, chief pilot, chief instructor, check-

pilot, supervisor, rormer employers, fraining captains

« chief of mcintenonce, maintenance engineers, technical specialists, regulatory
authoriiies

o {inily or personal physician, psychologist, aeromedical examiner.




How to find the Human Factory...

Direct observation of actions performed by aviation personnel
in the real environment can reveal important information about
Human Factors.

Observations can be made of;

- flight operations activities,
- flight fraining activities,

« maintenance activities and
« air traffic control activities.




How to find the Human Factory...

Direct observation of actions performed by aviation personnel
in the real environment can reveal important information about

Human Factors. -

Observations can be made of;

- flight operations activities,
- flight fraining activities,

« maintenance activities and
« air traffic control activities.




How to find the Human Factory...

Direct observation of actions performed by aviation personnel
in the real environment can reveal important information about

Human Factors. .

Observations can be made of;

- flight operations activities,
- flight fraining activities,

« maintenance activities and
« air traffic control activities.




How to find the Human Factory...

Direct observation of actions performed by aviation personnel
in the real environment can reveal important information about
Human Factors.

Observations can be made of;

- flight operations activities,
- flight fraining activities,

« maintenance activities and
« air traffic control activities.




How to find the Human Factory...

Direct observation of actions performed by aviation personnel
in the real environment can reveal important information about
Human Factors. .

'
Observations can be made of;

- flight operations activities,

- flight fraining activities,
« maintfenance activities and
« air traffic control activities.
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How to find the Human Factory...

At any tfime during an investigation, investigators must be willing to consult
professionals outside their area of expertise. These professionals include, but are not
restricted to:

» medical officers — to analyse the impact of any medical condition found in the flight
crew or other relevant personnel;

* psychologists — to help analyse the impact of environmental, operational and
situational factors on motivation and behaviour;

» sociologists — to help evaluate the factors that affect interactions and performance;

* sleep resecchei s ard professionals — to evaluate the quality of rest available to the
individual, aric the irmpact on performance of a particular work-rest duty cycle or of
circadicin ractors: and

» rgonomists — to assess the effect of design and layout on the user.




How to find the Human Factory...

Personnel in aviation are highly trained in Technical skills — flying or maintaining aircraft
— but it is the cognitive ability of successful HF/NTS that allows them to be highly
proficient in the employment of these skills. HF/NTS includes understanding and
awareness of;

« CommunicationMechanics work over assembly of aviation engine
- Leadership (and followship’)

« Teamwork

« Stress

+ Fatigue

+ Alcohol and (*her Drugs

+ Situation! Awareness

« Decision meining

« Airmanzhip

» Thren ana Error Management

« . inthars — this is not an exhaustive list)




How to find the Human Factory...

Human Factors

Perception

Leadership Stress Fatigue
Situational Awareness
Communication
AoD Airmanship TEM
Teamwork Decision making
Assertiveness...etc
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How to find the Human Factory...

Human Factors is about human
performance, behaviour, error, and an
understanding of how humans interact
with procedures, technology,
environment and other

humans.

Ultimately it is unsafe
behaviours and actions
that lead to accidents.

Behaviours are inflienced by

multiple inputs, commenicing in the
formative ye s wivan our personalities
are being formad.




Defence | Activefailurepath

Zone

- Regulatory - Organisational - Environmental ' Individual
Defences Defences Defences Defences

Legislation Resources Morale Not Fatigued

Oversight Maintenance Ops support Trained
Enforcement Training Weather Professional

Communication Scheduling Crew cohesion Situationally aware
Information Support Passenger content - Airmanship
Consultation - Planning [ - ATC efficiency Leadership

Audit Checking Other aircraft Communication
Awareness Culture Locality Stress aware

Access Continuity (staff) | CRM / HF aware Decision making
Understanding Management Competency Followship

Management Communication Communication Mutual support
Vision Motivation SMs AQD aware

Leadership \ Internal audit Trained workforce TEM aware

PANEE % *

'3 \
%ni{;&n; Competent safety officer; appropriate Minimum Equipment List; Sound
en a

XBA patch procedures; standardised manuals; solid training procedures; appropriate crew
pairingand s g;t(g tion understood; Training and checking system reliable; sign-out procedures
co@n ' a@ﬁement of change, system redundancies; Management commitment to safety;

N oY
$,\  latentfailrepath
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Learn from vesterday,
live for today, hope for
(OMOIrrow.

The important thing is

not to stop qucstinmng_

— Albert Einstein
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