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What is IFALPA? N

The Global Voice of Pilots

" |Is a non-political, not-for-profit organization:

The International Federation of Air Line Pilots’ Associations (IFALPA)
represents over 100,000 pilots in almost 100 countries.

The mission of IFALPA is to be the global voice of professional pilots by

providing representation, services and support in order to promote

the highest level of aviation safety worldwide.
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Mission Statement |FALPA

The Global V

" |Interact with International Organizations to achieve the
highest level of aviation safety:

" Promoting the highest level of safety worldwide:

_WFP
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" Developing policies and postions.

" Promoting the adoption of such policies by ICAO, regulatory
authorities and States
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The Global Voice of Pilots

Mission Statement

" Promote and enhance the role and status of professional
pilots:

" Ensure safety of the aircraft, well-being of passengers and goods
entrusted to their care.

" Promote a viable and expanding air transport industry.

" Provide training and education for the benefit of professional
pilots
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The Global Voice of Pilots

Mission Statement

" Providing Memeber Associations with services as needed:
" Assiting in the organizational development of MA.
" Supporting MA by providing expertise in areas:
" Technical.
" Safety.
" Regulatory.
" Industrial issues.
" Facilitating the exchange of information.

" Coordination of activities among MA a Pilot Alliances:
" Conference.
" Regional Meetings
" Committes
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IFALPA MAJOR ACCOMPLISMENTS AND MATERIALS
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The Global Voice of Pilots
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The Global Voice of Pilots
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Publications & Manuals ||=|>A

The Global Voice of Pilots

Fatigue Risk Ph |
Mallllagemem . st L Lithium Battery
Systems .. . : Fire Awareness

Ve e

Manuals
o ATS Change Over
Position Papers Nicosia FIR
Monthly updates
Safety Bulletins
Briefing Leaflets

FRM
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IFALPA STRUCTURE
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Regions

The Global Voice of Pilots

" Work divided in 5 regions, each with 1 EVP:
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SINDICATO ESPANOL DE PILOTOS
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The Global Voice of Pilots

European Cockpit Association

AEASA

European Aviation Safety Agency




The Global Voice of Pilots
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HELICOPTER COMMITTEE
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HEL IFALPA

" Advises the EB about all aspects of Helicopters issues and
matters.

" Cover all commercial helicopter operations:
" HEMS
" SAR
" CAT: Off-shore / Corporate
" Training
" Aerial Works
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HEL

" Since 2009 ECA stablished a HeliWG.
" ECA HeliWG meets 3-4 times a year.

" Supported by SEPLA in 2012 we decide to merge ECA HeliWwG + IFALPA
Helcom.

" Share and colaborate.

" Worldwide issues. el

El
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All of us

The Global Voice of Pilots

Capt. Tony Ridley
\j Chairman

Capt. Jeff Smith
Vice Chairman

Capt. David Abad
Vice Chairman
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HEL “Hot Topic” List IFALPA

The Global Voice of Pilots

" RPAS.

" Ergonomics.

" Off Shore Alternates.

" Survival protection equipment.

" Training and recency requirments.
" Simulation training standars.

" Cockpit video surveillance.

" Off airfield, on ground security of aircraft.
" FTL and FDT.

" NVIS.

" Regulatory.
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Global results

The Global Voice of Pilots

" Tuna fishing ops using explosives in Panama.
" Lack of legislation.

" Collaboration.

" Position.

" Policy

LPA - Position

The Global Voice of Pilots

;;;;;;; 6 Fcbruary 2014

Dropping of explosives from helicopters

Porsicultural, farestey

the Stste
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IFALPA

The Global Voice of Pilots

GRACIAS
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If you need us or want to join our
TEAM, contact us:

Capt. David Abad
davidabad@mac.com
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Human Factors

WFP — Safety Workshop
4th- 5th of February, Kathmandu, Nepal
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Let’s talk about...

wfp.org
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My objetive:

Pilot as the key element
in Flight Safety




Agenda

= Statistics.

= HF and Error.

= Leadership.

= Fatigue and Stress
= Communication.
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STATISTICS
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World
Pre: 9.4
Sep 2011: 6.5

Accidents per

20 October 2011 Accuracy of flight hour exposure estimate improves every year.
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Flight hours worldwide

2N

N. America Orld 1.1 mil. fit hrs

3.50 mil. flt hrs

Rurope

Asia
6.1 accdt rate

432,000 fit hrs
4.9 accdt rate 5.90 million flt hrs

”3.4 Accidents

per 100K flts

9.7 accdt rate

Africa

221,000 fit hrs

- 5.4 accdt rate
S. America

258,000 flt hrs

304,000 flt hrs

15.5 accdt rate
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Woridwide Civil Helicopter Accidents

==Pre-|HST Accidents ====Pgost-|HST Accidents = =Pre-IHST Trend

WEFP - Helicopter Safety Workshop, February 2016, Nepal

Post-I[HST Trend




Worldwide:

Accident Rate Trend Toward the IHST 80% Reduction Goal
10

9.4

Yearly Accident Count
401 451 383 392 377 382

] Trend= 5.7

 —

Short of Goal = 3.8

Goal=1.9

Civil Helicopter Accidents/100,000 Hours
(3]

2001 2006 2007 2008 2009 2010 2011 2012 2014 2016
to 2005 (Goal)
(Baseline)
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% I H s I Our Goal is to Reduce the Civil Helicopter Accident Rate by 80% by 2016.

Europe:
10.0 Accident Rate Trend Toward the IHST 80% Reduction Goal
9.0 Yearly Accident Count
’ 90 83 69 75 79 69
:_E' 8.0
7.1 | 37.7% Rate of Decrease
g 7.0
8 [ 2006-2011
d 6.0 - P
o Trend = 4.8
= 5.0 |
+]
c 4.0
@ Short of Goal=3.4
T3 -
o
o 2.0
1.0 -
Goal=1.4 I
u.[} = T T T T T T T T T T T 1
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2005 (Goal)
(Baseline)
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% I H s I DOur Goal i= 16 Reduce the Civil Helicapter Accident Rate by B0 by 2018,

Asia:
Accident Rate Trend Toward the IHST 80% Reduction Goal
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Accident rate by mision

WFP

wfp.org

Soruce: IHST
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® Positioning

EPrivado

HPasajeros

H Aerial aplication

® External load

® Aerial observation

= Air tour

EFerry
EMaintenance/Test flight
“Law enforcement

& Animal control/hunting
EHEMS

EElectronic new gathering
L Utilities patrol

ESAR




Aerial works

Accidents and Sls

Occurrence Category
2004-2013 average

LALT: Low altitude operations 9.3 3
LOC: Loss of control - inflight 70 4
EXTL: External load related occurrences 4.2 2
SCF-PP: Powerplant failure or malfunction 3.9 1
OTHR: Other 3.1 1
SCF-NP: System/component failure or malfunction [non-powerplant] 2.0 1
F-POST: Fire/smoke (post-impact) 2.0 0
FUEL: Fuel related 1.4 0
CTOL: Collision with obstacle(s) during take-off and landing 1.2 1
ARC: Abnormal runway contact 1.0 2
LOC-G: Loss of control - ground 1.1 0
CFIT: Controlled flight into or toward terrain 0.9 0

Soruce: EASA Satey Review, 2014
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Accident rate by engine configuration

wfp.org

Engine Configuration distribution - 2000-
2010 accidents

M Single Piston  ® Multi Piston = Single Turb. @ Multi Turb.

16%

40%

43%

Source: “EHEST analysis of 2000-2010 european helicopter accidents”
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Accidents by flight fase

Accident Distribution over Phase of Flight
EHSAT Dataset
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15% -

% of Accidents

10% -

v I

0% S —

Standing Taxi Take-off En route Approach & Manoeuvring
Landing

Source: “EHEST analysis of 2000-2010 european helicopter accidents”
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EHSAT Analysis

Percentage of analysed accidents where SPS Level
1 was assigned at least once

Pilot judgment & actions
Safety Management
Ground Duties

Pilot situation awareness

Data issues

= Mission Risk

g Part/system failure
" Regulatory m 2006-2010

e Aircraft Design
m 2000-2005

Post-crash survival
Communications

Maintenance |
Infrastructure |

Ground personnel ™

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%
Percentage
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EHSAT Analysis

FIGURE T PERCENTAGE OF ACCIDENTS IN DATASET
IN WHICH 5P5 CATEGORY (LEVEL 2) WAS IDENTIFIED AT LEAST ONCE
(TOP 10, EXCLUDING FACTORS RELATED TO DATA ISSUES)

Human Factors = Filot's Dedision
Miniian Planning

Extermal Enviranment Awarene
Inadeguate Pllok Ewperience
Flight Profile

Terraing{ibstacles

Landing Procedures

Visibility Weather

Procedure implementation
Partfiyvtem failure — Aircraft

PERCENTAGE %= |0 15 I 10 115 120 125 130 135 | am

WEFP - Helicopter Safety Workshop, February 2016, Nepal



EHSAT Analysis

Number of IRs Level 1 - All accidents 2000-2010
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HUMAN FACTORS AND ERRORS
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Why Human Factors?

= FCL, UE Reglaments.
= Error.

= Tool.

= Excellence.

= Effectiveness.

= Risks.

= Culture.
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HF introduction and Definitions

wfp.org

= “We can’t avoid human error, but we certainly can reduce the
frequency of it’s apperance and ensure that its consequences are
minimal.”

= Effective use of ALL available resources to achieve efficient and safe
flight operations. 1984, John Lauber, Ames Research Center, NASA

= Behavior training in order to recognize safety threats, avoid errors
and manage errors committed. Bob Helmerich
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¢CRM?

Effective use of ALL available resources to achieve
efficient and safe flight operations, plus...

Effective

vsS
Efficient
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WFP

Effectiveness

wfp.org

Only someone who knows how to
combine effective and efficiency

manages to become real professional...



WFP

Chain of Errors

wfp.org

N
“The human ele ist Machine
flexible and adapbble of t
aeronautlcal S a
Josek Bautista Castaio

Human Factor

Procedures
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WFP

Types of errors

wfp.org

= Deliberate non-compilance = Violation.
= Of procedures.

= Of communication.

= Of competency.

L[] ] P 80
= Decision errors. o BN CONSECUENCIAS
R ERROR TOTAL
c
E
N 60
T
A
J
E o
S
20 .
0 ‘
INCUMPLIMIENTOS PROCEDIMIENTO  COMUNICACION COMPETENCIA DECISION

TIPOS DE ERRORES
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Violations
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Error vs Violation

wfp.org

= Are those “mistakes” or acctions we make, knowing that do not
conform to rules, procedures or legislation, even are against them...

"= Errors are related to the processing of information, failures, loss of
attention, lack of knowledge...

= Errors are unintentional.

= Violations have to do with problems of motivation, lack of reward,
lack of supervision/sanctions, ego, even self pressures.

= Violations are premeditated.
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Table 1 Why People Don't Follow Procedures

“Procedures are not used because... Yeagreeing
wfp.org

Accuracy ..they are inaccurate 21
..they are out-of-date 45

Practicality ..they are unworkable in practice 40
.they make it more difficult to do the work 42
..they are too restrictive 48
..they are too time consuming 44
_if they were followed 'to the letter’ the job couldn’t be 62
done in time

Optimisation ..people usually find a better way of doing the job 42
..they do not describe the best way to carry out the work 48

Fresentation .t is difficult to know which is the right procedure a2
.they are too complex and difficult to use 42
it is difficult to find the information you need within the 48
procedure

Accessibility .t is difficult to locate the right procedure 50
..people are not aware that a procedure exists for the job 57
they are doing

Policy ..people do not understand why they are necessary 40
..no clear policy on when they should be used 37

Usage ..experienced people don't need them 19
..people resent being told how to do their job 34
..people prefer to rely on their own skills and experience 12
..people assume they know what is in the procedure 70
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LEADERSHIP
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The aim of leadership
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Leadership

wfp.org

= We can have an excellent planning, monitoring and SOP in our
operations and disappear for lack of a proper LEADER... (Fco Javier
Mendi Pompa).

= Personality traits are innate or acquired in the early stages of life.
= Are very stable and resistance to change carachteristics.
= Studies demostrate the incidence of personality in air accidents.

= |deally, in the selection of futures pilots, inadequate personalities or
traits should be detected and discarded.

= Attitudes can be influenciate by training and persuasion (safety
briefings and workshops, well conducted debriefings...).
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WFP

Leadership

wfp.org

= Main difference between leader and boss is the origin of its
AUTHORITY

" Bosses, authority is granted by the organization, it is a formal
authority.

" You obey the boss, you follow the leader!
= Newcomers or younger pilots reflects their instructors...
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Leadership matriz

Interest in People

0 1 2 3 4 5 6 7 8 9
Interest in Production
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WFP

Leadership in aviation

PARTICIPATING PERSUASIVE

DELEGATIVE 'DIRECTIVE

Orientado al trabajo

Orientado al grupo
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Leadership Styles

Time PARTICIPATIVE PERSUASIVE
Behavior No
orientated SOP
towards

personal
relationships

Amount of
leader
support
from the
team

SOP

LEGATIVE

Behavior orientated towards tasks

More effective CREW EFFECTIVENESS _

yA AN
\ 4

WEFP - Helicopter Safety Workshop, February 2016, Nepal



FATIGUE AND STRESS
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Fatigue and Stress

We must be able to manage fatigue and stress
when we are part a flight crew, even if we don’t
do it in our daily lives...

NV

Even more in complex environments
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What is fatigue?

wfp.org

Decreased physical capacity of the individual after
completion of a job for a certain time; his tiredness,
depression resulting from a period of anxiety,
exposure to harsh environments or lack of sleep.
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Types of fatigue

wfp.org

= Physiological: related to the contribution of muscular energy and
eliminating toxins. The cause: the failure of diet, lack of oxygen, the
contraction of muscles and tendons, insufficient blood flow.

= Psychic: feelings of lassitude, changes in moral and disability. The
cause lack of motivation of individuals.

= Chronic fatigue: The existence of permanent fatigue for an
extended period of time. It is cumulative. Its origin may be
physiological or psychological. Additional symptoms: difficulty
concentrating, memory loss (for upcoming events), muscle and joint
pain or sleep disorders.
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Contributing factors

wfp.org

= Extended service activity.

= Lack of physical conditions.

= Consecutive working days.

" Precarious basic technical training.

= Weather and terrain conditions.

= Cockpit ergonomics (seating, equipment, lights).
= Number of takeoffs and landings.

= Social influences and crew.
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Fatigue: Effects on crews

= Lack of attention.

= Decreases motivation.

= Memory, perception and judgment.
= Abilities.

= Difficulties in decision making.

= Coordination, cooperation and communication.
= Response times.

= Temporal awareness and precision.
= |rritability.
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Stress

wfp.org

= Reaction to environmental circumstances fraught with tension
of psychic, emotional or physical-traumatic type.

= Set of physiological reactions that prepare the body for action.
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Stress and Performances

wfp.org

Yerkes-Dodson “Law”

Positive

Performance

Astress Boredom Distress

Negative

Low High

Stress Level
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Types of Stress

wfp.org

= Depending on the length:

= Acute. Itis a temporary and momentary stress. We can be
subdivided into two types: Distress (burn out) and Eustress

(positive stress).
= Chronic. It is permanent and cumulative.

»= Depending on the circumstances:

= Everyday stress. Due to adverse circumstances of everyday life
of the XXI Century.

= Environmental stress. Because of the harmful effects of the
environment where they work.

= Professional stress. Specific demands of the job.
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Mechanisms against stress

UNBURDEN
RELAXATION
METHODS
CHANGE ATTITUDE
MENTALITY

AVOIDANCE OF
STRESSORS
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SITUATIONAL AWARENESS
DECISION MAKING
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What is SA?

“It is the ability of each individual to perceive
information in space and time, the understanding of
their meaning and anticipate their evolution in the
future ".

Endsley, 1988

KNOW WHAT'S HAPPENING
AROUND ME!!!
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SA scheme

Feedback

SITUATIONAL AWARENESS

Level 1 Level 2
PERCEPTION COMPREHENSION

Level 3
PROJECTION

Adaptacién modelo de Mica Endsley, 1994

TASK / SYSTEM FACTORS:

e System Capabilities

e Human/machine interface
e Stress and Work Load

e Complexity

e Automatism

DECISION ACTION

INDIVIDUAL FACTORS:

elLong term memory

eProcess information mechanism
o Skills

eExperience

eTraining

*Goals and Objetives
eExpectations
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Errors in SA

. 4%_*

20%

® Nijvel 1
& Nivel 2
'Nivel 3
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WFP

Level 1: PERCEPTION

wfp.org

= Without a correct perception, the
possibility of generating a wrong picture
of the situation dramatically increase.

= According to Jones and Endley up to
76% of SA errors are due to errors in the
perception of information.
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Level 2: COMPREHENSION

wfp.org

" |tis based on how the pilot and combines, interprets,
stores and retains the information perceived.

" There is not only how is perceived or serves the
information, but how is integrated and importance
thereof is determined.
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Level 3: PROJECTION

wfp.org

»= Highest level of SA, is the ability to predict future situations, and
the ultimate understanding of the situation.

= This ability to anticipate situations (and their consequences) will
allow us an "extra" time in our decision making process.

= At this level experts are recognized.
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Factors which affects SA

wfp.org

System capabilities
Interface
Complexity
Automatism

?;
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Decision Making

wfp.org

“Once we have made a decision, we
experience a sense of relief, but the decision
may be wrong and then there is a tendency to
defend at all costs, because retract a decision
is even more difficult and stressful to take it”

LOOK INSIDE!™
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Decision Making

wfp.org

= The CS is the main precursor of the TD.

= Decisions are formed with the CS and CS is formed by
decisions.

= We can have good CS and take a wrong decision, the
reverse is lucky.
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How we make decisions

wfp.org

(.*.
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Can we traing SA and ADM

SO
Emergency
Porcedures
Technical
Skills
Systems

NOTECHS
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COMMUNICATION
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What is communication? )

wfp.org

“It is the transmission of something from one place
to another. That "something" may be transmitting a
message, a signh, meaning, etc. For there to be
communication, both the sender and receiver must
share a common code, so that the meaning or
information contained in the message can be
interpreted without error ".

Penguin Dictionary of Psychology
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Communication process

wfp.org

TRANSMITTER RECEIVER
I
Code and Message >
I/
Feedback
CHANNEL
P = = - -
BARRIERS CHANNEL
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Distorsion
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Types of communication

O Body Language
H Tone
[l Verbal Language
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“A good communicator is one who demonstrates a
good attitude toward self and others. But this
attitude can not be bought. Must be developed
through effort and practice until we get it
natural”

Flight Safety Foundation Seminar
(Montreal 1984)

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Empathy

wfp.org

= Ability to understand the feelings, reasoning and motivations of
others.

= Ability to understand that others may have viewpoints different
from our own.

= Acting with empathy does not mean agree with each other.

= We can strongly disagree and still be empathetic, accepting and
respecting his position as legitimate their own motivations.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Assertiveness

Ability to defend personal rights and
expressing thoughts, feelings and beliefs
in direct, honest and appropriate way not

violate the rights of another person.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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5 Tricks for an effective communication

wfp.org

= Speak slowly.

= Active listening (do nothing, just listen).
= |f you have questions, please just ask.

= Listen before speaking.

* Try to know what are your expectations.

Tzvetomir Blajev. EUROCONTROL Safety Improvement Initiatives

9 EUROCONTROL
-

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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GRACIAS
Capt. David Abad
davidabad@mac.com
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SMS Training

WFP — Safety Workshop
4h- 5t of February, Kathmandu, Nepal
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Objectives

" Understand the SMS concept.

" Practial approach to SMS.
" Works?

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Agenda

wfp.org

" Why we need a SMS?
" Safety management introduction.
" Building up a SMS:

" Components.

" SMM,

" Hazard identification.

" Risk Management.

" Pilot role in SMS.
" Conclusions.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Why Safety Management

" To meet production targets, the management of any aviation
organization requires the management of different processes.

" The safety management is one of these processes.

" The safety management is as essential as it is the financial
management function, the function of human resources, etc.

" This creates a management dilemma.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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What is the aim of ...?

wfp.org

Really??

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Safety concept >

"  What is Safety?:
" Cero accidents (or serious incidents)?
" Total absence of hazards or risks?
" Avoiding Mistakes?

" Compliance with regulations?
u ?

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Safety concept 7

wfp.org

" The elimination of all events, accidents (and serious incidents) is
impossible.

" The failures continue to occur despite the best efforts of prevention.

" No human activity or system designed by man that is totally free
from risks and errors.

" The risks and errors are acceptable in a safe implicitly system,
provided they are under control.

" Adherence to procedures manuals.
" Continuous assessment.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Safety concept

wfp.org

" Something is missing in training.
" Experience is not always the answer.
" Aviation is more mental than physical.

" HF helps to recognize the events leading to the error (and accident)
and to avoid, mitigate or eliminate errors.

" This is only effective if the whole system is coordinated.

SMS

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Safety evolving approach
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TECHNICAL FACTORS

L) HUMAN FACTORS

b ORGANIZATIONAL FACTORS

1950s 1970s 1990s 2000s

Source: James Reason
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Safety concept (Doc. 9859) S/

Safety is the state in which the risk of injury to
persons or damage to property is reduced and
maintained at an acceptable level, or below it,
through a continuous process of hazard
identification and risk management.
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What happens in real life...

wfp.org

System * Theoretical performance
desing A —_
. ~ Operational
Start operations ™~ L Deviation

\‘

s& N
/
"M,
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Strategies S/
Safety Management Level
VN
-4
e
Hazards | Predictive Reactive :/
\ ‘ | L1 | i
| | A
; » e pgfgfian NN
| } } ASR L7110 0 Aecidents! |
‘ | | MOR " and incidents
1 | | : reports |
\ | ' | \
| ]
. Super efficient | : Efficient * .
perational
Deviation”

WEFP - Helicopter Safety Workshop, February 2016, Nepal




s
n
- U

ZESSN
%((4 2

N
“w

Humans and Operational Safety
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Reason Model

Organizational
Factors <

0\ Unsafe B Latent failures
O Supervision
\ 4
Precondition
\\ for unsafe
e
: / Active failures
Failures,
madequate
or lack of
defenses

Accident

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Latent Failures

wfp.org

" ...may lie dormant for a long time, and only become evident when
they combine with a triggering mechanism to breach the system'’s
defenses

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Active Failures

wfp.org

" Those errors and violations having an immediate adverse effect

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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It is fundamental to [earn to manage the error correctly, detecting it, diminishing
his incidence and mitigating its consequences

The definition of insanity is
repeating the same behaviors

and expecting a different outcome.
Albert Einstein

WEFP - Helicopter Safety Workshop, February 2016, Nepal



. ’_éwv
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mistakes are

not lineal in its \\% /
magnitude oIy /
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Errors and its consecuences R

~ /
Prevention:
* Training
* Technology
* Procedures

/

\
Control

Protection from
consecuences

Reduction of
consecuences
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Errors are...

... like mosquitoes...
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To defeat them...

- Poor design

Inadequaie
Inadeguate defences
tratning |
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Errors

wfp.org

Number of events:

30 -100

100 - 1000

1000 - 4000

WEFP - Helicopter Safety Workshop, February 2016, Nepal



BULDING UP A SMS
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SMS Key Factors - Applicabilty

wfp.org

" SMS s systematic and continuous Management process based on
proactive identification of Hazards, and analysis of their Risk.

" SMSis about managing the manageable.

" SMS requires extensive knowledge of Human Error Mechanisms
(>85% of errors are Human Error related)

" SMS requires knowledge of... how, what, and why errors occur

=Y
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The HOW?

" How to transition from the old to the new view of Safety?

" By developing effective strategies to reduce Human Error
presence in our daily activities.

" We have to change...

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Training
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SMS - SMM X

EHEST SAFETY MANAGEMENT TOOLKIT EHEST SAFETY MANAGEMENT TOOLKIT

SAFETY MANAGEMENT MANUAL SAFETY MANAGEMENT MANUAL

Version for Complex Operators ' Version for Non-Complex Operators
2nd Edition, 2013 2 Edition, 2014

WEFP - Helicopter Safety Workshop, February 2016, Nepal



)
oS
<’

LS

5
«
N

Basic Components of a SMS - SMM

wfp.org

" Safety Policy and objectives.

" Responsibilities.

" Document management.

" Hazard identification and risk management.
" Safety supervision.

" Report and safety investigation system.

" ERP.

" Changes management.

" Safety promotion.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Three Cultures
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National
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Safety Culture, Policy and Objetives

wfp.org

" CEO.

" Compromised.

" Comply with rules.

" Resources.

" Responsibilities.

" Occurrences report system.
" Just Culture.

" Communicate.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Organizational Culture

wfp.org

" Establishes guidelines for acceptable bahavior in the
workplace, setting up rules and limits.

“Is the way we do and talk about the things we do here...”

" Organizational Culture establishes:
" Procedures.
" Reporting practices.
" How the information and reporter are treated...

" And more in complex environments!!!

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Responsabilities

U Accountable manager

[ Safety manager.... 4//,0

[ CEO (AM) ] 0/7@ /
//¢\
Safety Manager Safety assurence Safety Review Board (SRB):
(SM) Manager (QM) ° AM, SM
* HT, D.Ops
°* MM, Chief TMA
° QM
g J

Safety Action Group (SAG):
* SM
* D.Ops, Fl
*  Chief TMA

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Documentation management

" Revisions, changes, control, custody...
" All process MUST BE DOCUMENTED!

WEFP - Helicopter Safety Workshop, February 2016, Nepal




Report system

wwwwwww

Collecting safety data - key to
efficient management systems
safety aspect (SMS)

Cmte. Daniel Maurino
FFHH y Seguridad de Vuelo - OACI

WEFP - Helicopter Safety Workshop, February 2016, Nepal




Flight Occurrence Report

* Without informations SMS is an empy shell!
* FDR vs Report.

* What | have to report?

* What they do with my report? = Feedback.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Report policiy

" Confidential.

" NO PUNITIVE (Annex 13/19 OACI).
" Erroris assumed and accepted.

" Do not threat.

" “0” Tolerance with unsafe acts, violations or unacceptable
behaviors.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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5 Report Characteristics

wfp.org

" People are willing to notify.

" Feel the responsibility to notify.

" Know about the importance of the information, HF, SMS.
" Flexibility.

" Learning tool.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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(4,‘/

" Monitor and measurement of our safety
performances = Data, indicators...

" Change Management.

" Continuous improvement.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Safety promotion

" Training and education.

" Safety communications:
" Briefings.
" Leaflets.

. 3R
SB... ge

7

R

LEARN TO
FLY HERE!

Vy\i’
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Safety Tools Set

——

" Safety Management Manual.
" Emergency Response Plan.

" Hazard Identification Tool. ™
" SMS Safety Database.

" Undesirable Events Database.
" Risk Assessment. _
" Follow Up.

> Excel Based tools

WEFP - Helicopter Safety Workshop, February 2016, Nepal



Hazard identification and Risk management
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Hazard

A condition, object, activity
or event with the potential
of causing injuries to
personnel, damage to
equipment or structures,
loss of material, or
reduction of the ability to
perform a prescribed
function.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Types of Hazards S/

" Natural.

" Technical.
" Economics.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Hazard identification

" Desing.

" SOP and operational factors.
" Communications.

" Organizational factors.

" Working conditions.

" Rule

" Defenses

" Human performances.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Understand the hazards

N

wfp.org

" There is a natural tendency to describe hazards as one of its
consequences.

" “Poor aerodrome signaling” vs. “Rwy incursions”.
" Hides the nature of the hazards.
" Interfere with identifying other important consequences.

" Correct hazard identification:
" Allow to establish their sources or mechanisms that generate
" To assess magnitude of the consequences.

WEFP - Helicopter Safety Workshop, February 2016, Nepal




Hazard Identification Sources

" [Internal
" [nitial analisys of flight ops
" FD analisys
" Voluntary occurence reports
" Audits and surveys

= External
" Accidents and incidents DB

" SNS, NTSB,...
" Wikipedia

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Hazard identification process

wfp.org

" State the generic hazard:
" Cargo mission
" |dentify the specific components of the hazard:
" Cargo, sling.
" Environment.
" Direct course to the specific consequences:
" Cargo can hit objects.
" Limited power.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Identify...

wfp.org

Resumen de nivel de riesgo corregido por maniobras

AM REF Ejercicio aéreo Prefight | Towing Fuelling Starting
AM-03 Comprobaciones s HiA A WA Tolaratle
AM-04 Vuelo de traslacian: Virajes, ascensos, A A A WA Tokerable P
destansos
AM-05 Cambios de velocidad en vuelo recto y it i i i Talaratie Tosarable i i Ni i Nia
nivelada
) on - -

- N N NiA NiA NiA Nid NiA Nia NiA Tosaral Nid Nia NiA NiA NiA NiA
AM-08 giros, ejercicios de coordinacién " D
AM-0T Tomas y despegues en eslacionario A A A A i Tolarable i A NiA Tokarabie Talaratle Nid A
AM-08 Circuitos de traficos HiA A A A it Tatarable Tasaratle Tatarable Tataratle A Talarabie Tatarable A A
AM-09 Aproximaciones: normal, tendida y profunda NiA HiA NiA A A ik Hik Talarable Talarable Nif LT Talaratle Nif A
AM-10 Despegues s i i A NiA Talarable Tolarable i sy is i ia i NiA A N4
AM-11 Autorrotacion basica iR A s A Tosarasie Tolaratia Tovarabie Torale Tasaratie Tolaratia

Maniobras en aulorrotacion: con virajes de

AM-12 G0MB060, desde estacionario, a baja s i i A Tatarable Talaratie Tasaratle Talarable “Talarable Talaratie
velocidad y alta velocidad

Emergencias: pasivas, LTE, anillos (VRS),

AM-13 vuelco dindmico y estdlico, fallos de RIC, A A Tokarable Tokarable Talaratie Taracle Tolkaratle Talaratie Talaratie
governar, LOW-G

AM-14 Vuelo SOLO HiA Talaratie Talarable Talaratie Talarable Talarable Talaratle

Maniobras avanzadas: Laderas, Frenados

2 - N NiA Nid Nia NiA NiA

AM-15 rapidos, HOGE Taracle Talaratie Tolarable Tolarable
AM-16 Tomas Fusmoiﬁr?:ar:g:enos. areas NiA i Tosarable Tosarable Tolarable Taiaratie Tolarable Tosarable Tosarable Tolarabie: Tolarable: N s
AM-1T Vuelo en montafia Nig Nif Nif Nis Nk Tosarabie: Tasarabie: Tolratie Tosaratie Tosarabie: Talarable Talarabla Tolaratie Tolaratle Nis i
AM-18 Wuelos de navegacion Tolarable Talarable Tolgrabie Talarable Tolarable Talarable Talarable
AM-19 Vusle nocturna Tosaratie Tolaratie Tatorabie Tatarabe Tasarabie Tasarabie Tasarabie Tosarate Tasarable Tasarable Talaratie Tataratie Talaratle

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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" The evaluation of the consequences of a hazard, expressed in
terms of probability and severity, taking as reference the
worst foreseeable conditions.

" A crosswind of 15 knots is a hazard.

" The possibility that the pilot could not control the aircraft during
takeoff or landing, is one of the consequences of the hazard.

" The evaluation of the consequences of the possibility that the
pilot can not control the aircraft expressed in terms of
probability and severity is the risk.

WEFP - Helicopter Safety Workshop, February 2016, Nepal



Risk Probability

The possibility that an unsafe event or condition might occur:

Safety Risk Probability Table
RISKE FROBABILITY MEANING VALUE

Likely to occur many times [has already ocourred in the
FREQUENT company [Fregq. > 3 x year). Has occurred frequently in the 5
history of the aviation industry)

Likely to occur sometimes (has already occurred in the
OCCASIONAL company (Freq. < 3 x year). Has occurred infrequently in the i
history of the aviation industry)

Unlikely to ocour, but possible [has already occurred in the
REPMOTE company at least once. Has regularly occured in the history 3
of the aviation industry)

Very unlikely to occur [not known to have oocurred in the
IMPROBABLE company but has already occurred at least once in the histary 2
of the aviation industry)

Almost inconceivable that the event will occur (it has never

EXTREMELY IMPROBAELE
occurred in the history of the aviation industry)

WEFP - Helicopter Safety Workshop, February 2016, Nepal




Risk Severity

Possibles consecuences of the event or unsafe situation, taking
as reference the worst foreseeable conditions.

Safety Risk Severity Table
MEANING
SEVERITY OF VALUE
OCCURRENCE PERSONNEL ENVIRONMENT MATERIAL IMAGE
Massive effects
CATASTROPHIC Multiple fatalities [pollugon, Damage= 1 ME International impact E
destruction, etc.)
Effects difficult t
HAZARDOUS Fatality = rEF:aif” ¢ Damage< 1 ME Nztional impacs D
L Moteworthy local ~ o
MAJOR Serious injuries Damage=< 250KE Considerable impact C
effects
MINDR Slight injuries Little impact Camage< S0KE Limited impact B
5 ficial Megligizl n
NEGLIGIBLE perncal arna eglgTvie arna Damage < 10KE | Light or noimpact A
nijuries effects

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Risk assessment Matrix &)
Safety Risk Assessment Matrix
RISE SEVERITY
RISK PROBABILITY |  NEGLIGIBLE MINOR MAJOR HAZARDOUS CATASTROPHIC
[A) [B) [C) (D) (E]

FREQIUENT (5] 5 A

QCCASICNAL (4]

RERAOTE (3)

IMPROBABLE (2]

EXTRERMELY
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Risk Management
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" Whatis it?
" The identification, analysis and elimination and / or mitigation of

the risks that threaten the capabilities of an organization to an
acceptable level.

" What is the OBJETIVE?

" Aim for a balanced allocation of resources and implementation
of strategies to address all risks and viable control and risk
mitigation.

" Why itis important?
" A key management system security component.

" Approach to the allocation of resources based on data and
therefore defensible and easier to explain.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Risk Management

The risk is
unacceptable at
any level

As

L ow
As
R easonable
P ossible

The risk is
acceptable based
on mitigation.
It requires
a cost-benefit
analysis

Tolerable

A

The risk is
acceptable as it
exists
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CBA - Cost Benefit Analysis

3
M
w U

N

N\
4

&4(«:
Ms
%((4
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BENEFITS
High Average Low
Low 1 2 3
COSTS
Average 2 3
High 3

WEFP - Helicopter Safety Workshop, February 2016, Nepal

Figure 5-A SIH‘IP]E Costs Benefits .ﬁ.l‘lﬂ"’."S]S Matrix
Source: D. Huntzinger, Eurocopter
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Risk Control / Mitigation Strategies

——

" Measures to eliminate the potential danger or that reduce the
likelihood or severity of risk.

" Risk Mitigation = Risk control

" Mitigate - Smooth, less severe or less severe S

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Risk Control / Mitigation Strategies 8.

=
wfp.org

N

" Avoid exposure: When the risks outweigh the benefits of continuing
the operation or activity, cancel the operation or activity.

" Reduce exposure: frequency of operation or activity is reduced, or
action is taken to reduce the magnitude of the consequences of risk
accepted.

" Segregation of exposure: action is taken to isolate the effects of the
consequences of the hazard, or redundant layers of protection
against risks are introduced.

WEFP - Helicopter Safety Workshop, February 2016, Nepal



Risk Management process
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Hazard Identification, consecuences
and risk evaluation

Level of Severity Level of Probability

N J

|—> Define level of Risk <—|

Ny v

v

v

e — - G
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Input SMS Output

Strategic
Data
v" Operational Decisions
‘; Financial \
HR :-
5 Legal ﬂ ﬂ ﬂ
/ Programas de ejecucion
v CFIT
V' TEM/CRM
v'Slinging safety
/ooc
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WFP

Risk Management Process

wfp.org
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Pilot role in SMS
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Responsibilities S,

* Where are the pilots? Simply customers?
* “Users & Victims” of the system.

* Pilots are safety managers.

* Pilots as active player within our SMS

* New approach to managing risks where pilots are the “last
line of defense”.

* Pilots are the only part of the system able to tackle both
Active & Latent Conditions

* TEM.

WEFP - Helicopter Safety Workshop, February 2016, Nepal



Safety Risk Management

Hazards

Decision-Makers

Losses _
Line Management

Organizational Preconditions, i.e.,
Line Activities Company Culture
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Safety Risk Management

——

* SMS is to protect ourselves against active & latent conditions.

* Pilots are the only part of the system able to tackle both
Active & Latent Conditions.

* Atop-down hazard identification and risk analysis plan is
needed.

* Ongoing process in which feedback is key.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Training

" Compliance vs Training
" Training the Pilots in SMS

Lots of questions and just one answer:

" By reducing certain events the cost benefit ratio automatically
increases... so does our safety performance!!!

" Risk Management Training is essential.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Conclusions

" Safety managment need from resources.

" CEM have the responsability and the authirity to manage the
ornganizational risk of the company.

" All personnel has an active role in SMS.
" SMS, risk management is essential.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Conclusion

" Includes all aspects and operations of the company.
" Focus in process and consecuences.

" Data driven.

" Manage the limited resources.

" Strictly documented.

" Steep by steep.

" Strategic planification rather than impulses.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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ERP - Emergency Respond Plan

WFP — Safety Workshop
4h- 5t of February, Kathmandu, Nepal
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Objectives

" Be prepare.
" How to act and response to an emergency.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Agenda

" Whatis an ERP.
" Activation.
" Whois who.

" How to act.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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ERP

" Have aplan.

" |t establishes guidelines to react to an emergency call.
" Acctivation of the CMC (Crisis Management Center)

" Procedures.

" Roles of personnel.

" Communicate.

" Part of SMS-SMM,

WEFP - Helicopter Safety Workshop, February 2016, Nepal



ERP - Activation S/

" Any event can activate the ERP:
" Accident / serious incident / malfunction.
" Desastres en las instalaciones.
" Meteorological or natural disasters.
" Food or
" Labour accidents, suicides.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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ERP - Organization

" Define a unique contact point...

" Keep track of all actions carried out.

" Maintain the normal activities of the company.
" Unless it becomes esential, leave the area.

" Avoid unnecesary communications.

" DO NOT talk with media.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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ERP - CMC

Who is in the CMC.
" Activation.
Levels of response:

" Level 1:
" Potential event, no inmediate consecuences.
" Pre-alert.

" Level 2:
" Potential consecuences in safety.

" All memeber must attend the crisis management center in order
to have all the data and thus be able to react immediately.

" Material CMC.
" Manuals and annexes.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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CMC Composition
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ERP - Responsibilities S

" Must be described in ERP-Manual.
" Clearly defined.

" Communicated.

" Training.

" All personnel.

WEFP - Helicopter Safety Workshop, February 2016, Nepal



ERP Anexo A
Recogida de Datos

Manual de Gestidn
Revisién: 0
Fecha: Agosto 2013

FORMULARIO DE RECOGIDA DE DATOS DE AVERIA/INCIDENTE/ACCIDENTE

FECHA: HORA:

Dates de Ia'bersuna qLué da el aviso:

- Tipo
= Matricula

Detalles de la aeranave: Tripulacidn:

Lugar del accidente:

Breve descripeidn del evento:

| Lesiones de la tripulacidn:

"Dafios de la aeronave:

Dafios a terceros (materiales y/o personales):

Otra informacion:

Recogida de datos realizada por: Firma:

PAGINA A-1
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After it happens

wfp.org

" No procedures...

" Erratic information.

" Calmdown!

" Are they ok?

" [Initial call AAIB (CIAIAC).

" Go to the accident site.

" Gather information.

" Recover the wreckage.

" All MUST be documented!!!

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Conclusions

wfp.org

" We need a plan.

" Re evaluate your plan.
" Preparation.

" Documented.

" Lessons learned!!

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Case Study

WFP — Safety Workshop
4h- 5t of February, Kathmandu, Nepal
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Objectives

wfp.org

" Show the system working.
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Autorotations - Managing the Risks
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Collecting Data

" Collecting is not the aim but the way
" A good reporting system is key

WEFP - Helicopter Safety Workshop, February 2016, Nepal



New Reporting System
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Exploiting Data

wfp.org

IRF facilitates collecting the appropiate data
ICP Accident Analysis tool: EXCEL based tool that provides us with:
* General Info
* Analysis (EHEST SPS, HFACS & HFACS ME)
* Results & Graphics
* Internal Audit of results

Analyze

Inplement Evaluate | Design

Develop

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Exploiting Data

New IRF facilitates collecting the appropiate data.
ICP Accident Analysis tool: EXCEL based tool that provides us with:
* General Info
* Analysis (EHEST SPS, HFACS & HFACS ME)
* Results & Graphics
* Internal Audit of results
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Exploiting Data

wfp.org

New IRF facilitates collecting the appropiate data

ICP Accident Analysis tool: EXCEL based tool that provides us with:
* General Info
* Analysis (EHEST SPS, HFACS & HFACS ME)
* Results & Graphics

* |nternal Assessment of results

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Exploiting Data

wfp.org

New IRF facilitates collecting the appropiate data
ICP Accident Analysis tool: EXCEL based tool that provides us with:
* General Info
* Analysis (EHEST SPS, HFACS & HFACS ME)
* Results & Graphics
* Internal Audit of results
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EHEST SPS L1 EHEST & ICP Comparison

FIGURE 10 PERCENTAGE OF ACCIDENTS IN DATASET IN WHICH 5P5 CATEGORY
(LEVEL 1, HIGHEST LEVEL) WAS IDENTIFIED AT LEAST ONCE

> pilot judgment & actions

> Safety Culture / Management

Ground Duties

4 Data issues
> Pilot situation awareness

3 > Mission Risk
Regulatory

Part/system failure

Post-crash survival

Aircraft Design

Maintenance

5 Infrastructure
> Communications
Ground personnel

MNon Fatal accidents
= Fatal accidents

|20 130 a0 150 leD 170 |80

5

PERCENTAGE OF ACCIDENTS % 10
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EHEST SPS L2 EHEST & ICP Comparison

wfp.org

FIGURE 11 PERCENTAGE OF ACCIDENTS IN DATASET
IN WHICH SPS CATEGORY (LEVEL 2) WAS IDENTIFIED AT LEAST ONCE
(TOP 10, EXCLUDING FACTORS RELATED TO DATA ISSUES)

2 Human Factors - Pilot’s Decision

> Mission Planning

External Environment Awareness
Inadequate Pilot Experience
Flight Profile

Terrain/Obstacles

Landing Procedures
Visibility/Weather

Procedure Implementation
grl;fspstem failure - Aircraft

PERCENTAGE% |0 s 110 |15 | 20 |25 |30 |35 | 80
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EHEST HFACS L1 EHEST & ICP Comparison

ORGANISATIONAL
INFLUENCES

12%

UNSAFE
SUPERVISION

18 %

PRECONDITIONS
FOR UNSAFE ACTS

59%

UNSAFE
ACTS

56%
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Implementation Recommendations

Implementation Recomendations Results
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Safety Action Plan Output

Escuela: FTO-031

- CIRCULAR OPERATIVA

Rewvisidn: 0 jula 2011

Bl co-10/11

INTERCOFTERS

CO 10/11: Entrenamientos recurrentes y
estandarizacion de las maniobras de vuelo

El objeto de esta Circular Operativa es establecer s programas de
entrenamientos recurrentes para los pilotes de INTERCOPTERS 2L, asi como las
entrenamientos de estandarizacién de las manichras de vuele para los Bl de la
FTO.

EHTRENAMIENTOS RECURRENTES:

Segln la Resolucidn da § de julic de 2002 de la Direccién General de Aviacidn
Civil, denfro de los procedimientos operativos especificos para frabajos adreas so
astabloce of concepio de enbrenamiento recurrende.

Para conjugar tanio ks wuelos de escuela, como los trabajos aéreos de la
campafia, los pilcics se somederdn a dicha enfrenamients referido al fipo o clase de
asranave on la que achia como plols habibualmente como minimo una vez cada
doce meses.

So especificard en el programa ERE {entrenamiento recurrente):
* Procedimientos normales:
= Planificacién del vuelo.
o Inspeccidn gresssle.
= Puesta en marcha.
o Despegue.
o Aproximacién y aterrizaje.
= Parada de motor.
= Uso de equipos y radios.
* Procedimiontos de emergancia:
= Fallos de motar o motores (segan madelo).
= Falos de ggymmgr (segin modela).
= Falos de transmisién.
= Fallos de sistema de impulsiéniembrague {segin medela).
= Fallos de ratar de cola.
= Fallos de tacémetre [seglin modek).
= Fallos del sistema hidrdulico (segin modalo).
o Emargencias de combustible.
o Emargencias eléciricas.
= Fuego en la acronave.
= Huma en cabina.
o Luces de avisa.
DRRGFRRRA,FTD-00
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Excuela: FTO-031

- CIRCULAR OPERATIVA

Revisidn: 0 jula 2011

Bl co-10/12

INTERCOFTERS

dD 10/11: Entrenamiento de la autorrotacion

El abjeto de esta Circular Operativa es normalizar la instruccién de la maniobra de
autorrofacién dentro de ks cursos nommalizados, enirenamientos recurrendes y
warificaciones de compefencia en INTERCOPTERS FTO. Esta CO complementa la
SN de esta compania, la cual sigue en vigar.

LA AUTORROTACIAN:

Unia auforrofacién es una maniobra gue permite a un helodptero realizar un descanso
de emargencia en caso de una pérdida de potencia debida a un falls de motor, del
sisioma de impulsidn o de la ransmisién. Praclicando esia maniobra, ol flujo de aire se
invierte, de modo gque durante el vuelo normal el aire fluye de arriba hacia abajo
impulsada por o rotor, ¥ en una aufarrofacién el aire ciroula en sentide inversa,
auwmentando a =u paso la velecidad de rofacidn de las palas.

Podemas dividir la autorrotacidn en 4 fases bien deiferenciadas: entrada, senda, flare y
ioma.

LA PRACTICA:

Los instruciores deben seguir una regla de oo amtes y duranie la prictica. Las
anglosajones la denominan HASEL:

. Hiighd: dTenamos la altitud adecuada (minimo 700 't AGL] para alcanzar el punta
de toma y recuperar la maniobra en caso de errores en la misma o pérdida de
cantral por parte del alumna?

*  Apsd: Zona de loma adecuada, previamente reconocida v sin obstdoulos.

# Safety: no kay abjetos sueltos en ka cabina, Realicar acciones suaves y de paca
amplitvd sobre lod controdes. Munds sorprender al alummo, Evitar la sabre
conlianca ¥ estar siempre sompafiando s maniobra con la8 manos cerca de los
cantroles,

. Ecaine: Antes de cortar los gases comprobar que el mator tiene k3 temperatura
apropiada, que | calefadicion estd & tope y que una ver cortaded, confirmar que el
Matar pada & ralenti. £ corveniente realizar una comprobacidn de “cortado de
gases” an tierra antes de iniciar ks autorrotacidn.

*  Look out: Mira el drea que has eicogido para la toma ¢ comprueba que no hay
abitdculos [personas, anirmales, elo). Recomendamos que realiced ks siguiente
rutina: Voeltas-Velacidad-Fuera {mirar fuera)

Los punios principales gue se deben observar para su realizacidn son:
=  Velocidad:

a RZ2: 80486 KIAS.

a Rdd: 85.70 KIAS.

riarczpters FT0-001
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Training Manual

Manual bésico de Revision: 2
Maﬂiﬂhras Fecha: Enero 2014

g

T ST

UMIDAD 11 1

) —
AUTORROTACION BASICA @ ~ o

La autorrotacidn e una condicidn de wvuels en la que las palas del \
helicopters mantienen sus RPM debido al flujo de aire gue Bs empuja de \

abajo a arriba, es decir, con el helicéptera descendiendo. Esla maniobra "E““

permite a un HE“EI:‘IPEEFEI reglizar un descensa de EI‘I‘IEngfIEiE en caco de 2
una pérdida de potencia debido a un falle de motor o de la transmisidn. \

Para gue eflo se produrcs ed mecesaria qua axidla un mecanismo gue \
desembrague el rotor del mobar. Coma ya sabes, b resdtencia de las palas \

al ,girar et yencida par el impulsa qua trasmite el EjE de salida dal motar
{Cisl:léﬁlrl, al rotar & traves del mastil ¥ de la E-ﬂj-ﬂ di Engrana'pe:. Si mita 1000 ft

conexidn fuera rigida, al pararse el motor se pararia el rotor. Para 3
contrarrestarlo, a vodos los helicdpteros se led dots de un sistema Hamado:
rueda libre, que permite desconectar el rotar del moter, haciends gue las { ~ ™o P
palas puedan Eil"ﬂl‘ libremente. 5i e para el motar {§ deliberadamente -
pasamos los gases a ralenti), veremos que las agujas de mator v rotor se
LBparan, chye ndo & 0 la ERPM 4i 2& ha paradao el motar o & ralenti 4 hemos
cortadao EaieEs, guedando en fu sector narmal lai RAPM. Inmediatamente 100 ft %‘ 4
el helicdpters perderd altura ¢ cherd. 50 en ese momenta be dames a las
palas & minimo 5I‘Ig_l.r|tl de pato no habrd traccion hacia arriba ¥ | ”l.ljlll de
aire en ks caida serd de abajo a arriba, con la suficiente fuerza como para v
mantenar las EPM del rotar en verde ¥ de sotay manera pofear una I’.'I'II‘.'rEi&
polencial suficiente para un descenso controlado y Trenar la caida en un
mamenta dado.

15 ft

11.1. CONSIDERACIONES PREVIAS

Segin las estadisticas a nivel mundial, ka practica de |a auterrolacidn @3 una
de las principales causas de incidentes y accidentes en los helictpleras.
Adermnis es también fuente de dafios al material, sobre tode sobre
welocidades del rovar principal [ver las Circulares Operativas). Entre los
factares desenchdenantes podemos mencionar, la falta de briefings previes
& ks sesidn, falta de control en los pardmetros principalmente en las RPM,
eleccibn inadecusda del drea de priclicas o meteoralogia, entre otros. Par
tanito @4 prioritario el estudio y andlisis con tu Fl de esta unidad para
mantener al maxime posible la seguridad en ba préctica de esta maniobra.

E-ATO-F34.00 PAGIMA 11-1
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Resumen de nivel de riesgo corregido por maniobras

AMREF |Ejercicio aéreo Preflight | yoing | Fueling | Starting | Taxiing | Takeoff |CHmD <500 )Climb=500 . gigne

AM-01  [Acomadacian s Nis Tosgrabie Tolarabia

AM-02  |Controles de vuels Hid it it NiA Tosarabie Totarabia Todaratie

AM-03 | Comprobacicnes NiA Nis Nis NiA Tolarable

AMegs | Vuslo de traslacion: Virajes, ascensas, NiA N, N, M Tolerable Toterable
descensos

ﬂM_uﬁ c_amb‘as de velocidad en vuelo recto ¥ Nia Nih A Nia Nia A A Nia Tokrable Tolrable A Nia Nis A A A Nis
nivelado
Maniobras en estacionar

AM-08 dgsmazamismos' giros, Qjefﬁiclﬂs de Nia Ni& Nidy NiA NA Nidy NiA Nis Tolarable Nidy NiA Nis Tolarable Nidy Nidy Nis
coordinacidn

AM-0T | Tomas y despegues en eslacionario Nid in in N i, Tolarable Nin, i g Tosarable Tosarable o, g

AM-0B | Circuitos de traficos His it it NiA Hid Talarable Talarable Talarable Tolarable ik Tatarabie Toaratia i NiA

Api-089 Aproximaciones: normal, tendida y ik Nk Nis it ik NI Nis it Wik NI Talarable Talarable Wik NI Talarable s Wik
prafunda

ﬂM_‘]ﬂ Despmues Nia Nih A Nia Nia Tolrable Toarable Nis A A Nia Nis A A A Nis

AM-11 |Autorrolacion basica Nid ity s A Taarabie Taarabie Tatarabia Taarabie Taarabis Talarable i A
Maniobras en aulorrotacidn: con virajes

AM-12  |de 90/180/360, desde estacionario, a baja Nid in NiB s Totaratie Toratie Tovarabis Tovarabie Tovarable Tolarabie in g
velocidad y alta velocidad

WEFP - Helicopter Safety Wo
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AM11 - Autorotation

Facha:
" " Acualizado:
AM11 Autorrotaciones basicas Revision: 0
Nivel de riesgo inicial
Modelo Heli:
. A} InAdaciAcda gastion on ias M Mivel de riesgo corregido
R22 | R-44 UAS: B Hall desconfigurade an senda § <300 ft z g
Tolerable
Peligro N* |Facha Act |Descripcién Explicacién del Peligro Framanibdad [Snvericas
£l fipo de ralor oa bala Inarcia hatan necesaria |3 Acckn
inmedita por parts de s ripulecin para la consenackn | 5
- o ) da la energla del RP, pudiendo sufrr caldas como sobee | § g
AMA1-01 Tipo de rotor principal (baja inercia) velockisdes del P ﬁ _%“
5 =
1 fipo de ralor oa baja Inarcia hatan necesaria 13 Accan
Inmedita por parte de ka ripulecdn para la conserdackin | @
. de la energla del RP, pudienda sufrr caldas como sabra | B g
AM11-02 Control da RPM - Colactivo vetncidades del BF ] 3
&
Cabecess excesives que dificullan en conirl da las AFM -
AM11-03 Control de RPM - Ciclico q z
5 -
Posibilidad de acreecciin de hak par & ajuste bao de
pabancia
g g
AMT1-04 Calefaccidn del carburador £ i
& &
Conligurackin inadecuads de la earonave, prestar
atencian al rimado {pedales), que aumantan el régimen
da descanso g E
AM11-05 Régimen de descenso E B
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AM11 - Autorotation
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wfp.org
Fecha:
5 N Acualizado:
AM11 Autorrotaciones basicas v
Revision: 0
Nivel de riesgo inicial
Modelo Heli:
UAS: a) Inadacuada gestién @a las RPM
R2Z | R-44 o &) Hali desconfigurade an senda /<300 1t L
Implem
Peligro N* |Fecha Act |Descripcidn Explicacién dal Peligro Pessasitdad  |Sovericiad Pravencidn oomamitad [Swvsricad Ranumada wm 1 Raf. O s
e
E1ip0 d6 mir 8o baja Inarca hacen NECRBANA 8 ACCAN BsTng pravio, No sorprander, eiaar o8l corta MBM Unigad 11
Inmedita por parte de ks tripulacion para la consendackin | o oo gases y realizara & medio recordo de a S Entrenamiente de sutor
diccs SN af la energla del P, pudiendo sufrir caldas come sabre | B g caachve, Sl 56 desesiatlizan s RPN, g i
AMI1-0M Tipo de rotor principal {baja inercia) winckiades del RF | E] ABORTAR ls maniobes, El Fl cona gases E k] £ S s
& SIEMPRE [ i "
E1Tp0 0o r010r 00 baja INorca hacan Necesara @ apeon BAGTNG pravio, APICRCONGS SUEes 00 TABNY Linigad 11
Inmexdita por pare de la rpulRcon para |a cansanaekn 15; calGlive. Evilar "parsagur” las waltas, Sl se | O Entenamianie de autar
g 0 la enangia del AP, pudiento sufrir caidas como sobna | | - desesiatlizan las RPN, ABORTAR Ia manicors 5 i
AM11-02 Control de RPM - Colactiva weorckiades dol RF g E F1 con k3 mano on el puna oa gases SIEMPRE E H e 5 5
TabocRs GXCRENGS qUE QIGUNEn o Contral B3 15 AFM BAgTngG provio, CHANGTE VRGGaT GorEanig, TABIY Linigad 11
E o Eviar *perseguir a5 vialtas. i 56 o O Entrenamianie oe autar
AMi1-03 Control de RPM - Ciclico g E desesiablizan las REM, ABORTAR I manicbra S g g
5‘ = Fl can ba mano an ol pufd da gases SIEMPRE | # S =
PasIGIIAG 6 ACTORGEEN 06 NEk por 6 AGTE Deo 08 AAIGAT a5 COMPOrAGINS IEVis sgan BN Unigad 11
patencia pracadimients y apicacion “ful car heat” O Entrenamiane da autar
g pravia A 3 sntrada an autAMCEACHn e} 5
AMi1-04 Calefacsitn del carburador H & £ Z 5 5
& 2 &
& "
CONMGUIACKN INAGACURTA 06 13 RATOnawa, prastar ARAIZAT ASCANAEID CONSTaNa 04 105 BN Unigad 11
atencisn al trimads (padalas), qua aumantan ol reamen parAmats qua Incluyan Ia bola y & AO0 O Entrenamianis 36 autar
o descanso E i <
AM11-05 Régimen de descanso E 1 E 5* 5 5
= =
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Conclusions | 5.

wfp.org

" It works!! We are safer
" All personel (Pilots) as active player within our SMS

" Training the pilots to safely perform within this new framework is
therefore key

= Safety Culture becomes more than a “nice word to have”
" Not simply “users and victims” of the system but “managers”

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Conclusions I

wfp.org

" Pilots are the only part of the system able to tackle both Active &
Latent Conditions

" New approach to managing risks where pilots are key
" Risk Management Training is vital

" By becoming so technical we cannot forget the Human Factors
involvement & Training

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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TEM Training

WFP — Safety Workshop
4h- 5t of February, Kathmandu, Nepal
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Agenda

" Why TEM?
" Basic elements.
" Avoid UAS.
" Apply TEM.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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:Why TEM? 5,

wfp.org

" EASA-FCL requirement:

" Use HF and TEM in pilot training, from ab initio up to active
pilots (OPC, RT, LC...).

" Demonstrate appropriate attitudes and behaviors for safe
flying.

" Recognize and manage threats and errors in all phases of
flight.

" TEM = In flight SMS

Vianagement

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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TEM model

" Basics elements:
" Threats.
" Errors.
" UAS: Undesired Aircraft State.

THREATS AND ERRORS MANAGEMENT
CAN AVOID UNDESIRED AIRCRAFT S5TATE

T <=

THREAT | awo/or | ERROR | =>»

Uas

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Threats

N

wfp.org

" External events outside the influence of the crew that increase
organizational complexity, and to be managed to maintain the levels
of safety.

" Unmanaged or mismanaged threats frequently lead to a UAS.

" Threats have the potential to adversely affect or reduce the levels of
safety.

" Manage them can increase their knowledge, prior to or during the
flight.

" Knowing the threats allow the crew to create plans to implement
measures to minimize the reduction in safety levels.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Category of threats

wfp.org
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Category of threats

" Anticipated: known or expected by the crew.

" Unanticipated: unexpectedly occur quickly and without

warning. The crew has to apply or apply skills and knowledge

acquired in training or operational experience to maintain
safety levels.

" Latent: Some may not be obvious or detected by crews in
flight.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Category of threats 5.

Pilots are “the last line”
of defence as threat
managers, and a early
detection will provide a
better response.

WEFP - Helicopter Safety Workshop, February 2016, Nepal



Errors

" Actions or inactions BY the flight crew that lead to deviations from
their intentions or expectations.

" Types of errors:
" Slips and Lapses in the execution of the intended action.
" Mistekes or failures in the plan of action

" Unmanaged or mismanaged errors have the potential to reduce
safety margins and could lead to additional erros or UAS...

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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Errors

" (Category of errors in TEM:
" Aircraft handling.
" Procedures.

] ) Activating mixture '
] Communlcahon. instead of Carb Meat

Human Error

enocugh fuel
onboard

(because of
the headwind)

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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UAS

wfp.org

" Are flight crew induced helicopter position or speed deviations,
misapplication of flight controls, or incorrect system configuration,
which reduces safety margins.

" UAS MUST be managed by flight crews, otherwise might be lead in
accident.

" Categories:
" Aircraft handling.
" Navigation.
" Incorrect aircraft configuration.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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UAS &)
« Vortex.  Proceeding towards o Systems.
« LTE. wrong taxiway or runway. < Flight controls.
« DVE. « Wrong taxiway, ramp, o Automation.
 Attitude. pad or holding point. « Engine.
« Vertical, lateral or speed « Unauthorised airspace e Mass and balance.
deviation. penetration.
e Unnecessary weather « Uncertain possition.
penetration.
« Operation outside heli
limitations.

« Unstable approach.

« Continued landing after
unstable approach.

e Over shooting the
landing area.

« Hard landing.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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UAS

wfp.org

" UAS potential outcomes:
" Return to safe operation.
" Additional error.

" Safety occurrence = Incident or accident
" Crews = Threat / Error / UAS Managers

Unanticipated Handling Error UAS

. ) ) Qutcome
Threat Filat distracted and Airspeed decays, rate Return to safe
. I . u
Generator allows inadvertent of descent increase ) o
. . . . . operation [stabilised
Failure funintentional Incipient vortex ring
_ _ approach)
aircraft attitude state

change without
a corresponding
application of power

and fails to identify
the situation.
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TEM model

LT
THREAT
l l l
Anticipated Unanticipated Latent

‘\~\\\\\\$ 4””’,,f”

v l l
Handling Procedures Communications
\) /
v v l
Handling Navigation Configuration
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Countermeasures N,

" Planing, checklist, training, SOP’s, CRM...
" Categories of countermeasures:

" Planed countermeasures: essential for managing anticipated
or unexpected threats.

" Execution countermeasures: for error detection and error
response.

" Review countermeasures: essential for managing the
changing conditions of a flight.
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Countermeasures S/
. Planing | Executon | Review

e Thorough planing. « Active PM and cross  Evaluation and

« Briefing. check. modication of plans.

e Plans, aims, decisions « Verify aircraft position, o Decision and actions as
communicated and settings and crew best alternative.
acknowledged. actions. « Investigate, ask and

« Workload assignment  Prioritised operational clarify current plans of
and management. tasks: FLY! action.

« Contingency « Avoidance task fixation. < Not be affraid to ask or
management with « Work overload express a lack of
effective strategies. avoidance. knowledge.

o Identification of theats. e Propper use and « Nothing taken for

mangement of AP. granted.
« Inform of every setting « State critical info or
made, also AP. solutions with appropiate
 Effective recovery persistance.
techniques from « Speak up without
anomalies. hesitation.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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TEM Training

wfp.org

" FCL.920: “All instructors shall be trained to achieve the following
competences: Integrate Threat and Error Management (TEM) and
crew resource management”.

" Threats and error are present in all fases of the flight.
" Manage them is a continous process during the flight.

" Threats (anticipated or unanticipate) are identify by experience,
knowledge and training, so we can fight them before and during the
flight.

" Latent threat, however, aren’t that obvious and more complex to
combat them.

" Train: What happen if...?

" Ask about the countermeasures you will apply.

WEFP - Helicopter Safety Workshop, February 2016, Nepal




TEM Training S/
e Spend time on ground  Brief SOP prior o Analize what threats,
anticipating possible commencing next flight errors and UAS were
threats and develop sequence, including encounter during the
countermeasures (ie, anticipated threats and flight.
what alternatives we countermeasures. « Ask how well/bad were
have if the Wx changes). < Prioritise task and managed and what could
« BRIEF! (self, crew, manage workload to have been done
passengers) planned avoid being overloaded, differently to improve the
procedures before Take- use checklist. management in future
off. « |Identify and manage any flights.
 Include anticipated UAS.
threats and « Recover to stable flight
countermeasures in the and normal safety
briefing. margins BEFORE dealing
with other threats/error
or UAS.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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TEM Scenarios

wfp.org

" Foresee a scenario to train recognization and management skills:
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Error management training

" Recognition that errors will be present have changed our view from
how we identify and manage then instead of trying to avoid them..

" Avoid to pin point only the other crew members mistakes.

" Show how we can minimize such errors.

" |when occurs, implement strategies to manage them.

" Let the people “make” and identify mistakes prior to take control.

ERROR!

WEFP - Helicopter Safety Workshop, February 2016, Nepal




Teach UAS management
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wfp.org

" Errors and/or threats badly managed may lead into UAS.

" We must train or crews to manage threats and errors before they
develop into an UAS.

" Typical UAS:

Unsatable HOVER

Lateral desplazament during Take-off or Landings.
Speeding during taxi.

Too fast / slow in final approaches.

Unable to maintain altutude and/or heading in flight.
Uncorrect RPM management, 1q...

WEFP - Helicopter Safety Workshop, February 2016, Nepal




Apply TEM

" Consider our performances using TEM:
" Maintain effective attention and lookout during flight.
" Maintain a propper SA.
" Assess situations and make decisions.
" Set priorities and manage tasks.

" Maintain an effective communication and interpersonal
relationships.

" Recognise and manage threats.
" Recognise and manage errors.
" Recognise and manage UAS.

WEFP - Helicopter Safety Workshop, February 2016, Nepal



Evalute TEM performances

" Determine if the crew member:

" Recognise, evaluate and manage anticipated and
unanticipated threats in every segment of the flight.

" Avoid or catches error using TEM techniques.

" Follows SOP’s, during the maneuvers and maintains SA in
order to avoid and catch errors.

" Applies strategies to minimize the impacts of errors made.
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Conclusions

" TEM: detect, interpretate, adecuate and quickly response to
threats, errors ad UAS in all fases of the flight.

" Use, teach and evaluate TEM is not easy.
" Continuosly “ask” about if I'm using TEM.
" Come back from a mission # Safe and apply TEM.

WEFP - Helicopter Safety Workshop, February 2016, Nepal
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