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number of fatal accidents and 5-year moving average

accidents == five-year moving average over previous 5 years

FLIGHT SAFETY FOUNDATION
AVIATION-SAFETY.NET
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"“A person would have to fly on average once a day every day for
22,000 years before they would die in a U.S. commercial airplane

accident according to recent accident rates.”

-Dr. Arnold Barnett, MIT

FLYFRIGHT.COM
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Traffic Casualties By Mode

e Highway: 37,133

¢ Rail (Trains): 761

¢ Marine (Boats & Other Water Craft): 694
e Commercial Airlines: 0

Source: National Transportation Safety Board
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Production

Protection

Bankruptcy

Figure 3-1C. The management dilemma

RACKER DET INTE MED "COMPLIANCE" ¢
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2017 2018 2019 2020 2021
Traffic (million) = 36.50 38.09 38.79 22.47 24.92

ICAO SAFETY REPORT 2022 EDITION Chart 1.  Global traffic of flight departures

B Accidents

B Accident Rate

2017 2018 2019 2020 2021

Chart 2. Accident records: 2017-2021 scheduled commercial operations
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ICAQO SAFETY REPORT 2022 EDITION

ICAO has identified five high  -risk categories of
occurrences (HRCs) as global safety priorities in the
2020-2022 edition of the GASP:

A controlled flight into
A | oss o f-flightdl®€ fhp | i n

A mdircollision (MAC);

A runway excursion (RE);
A runway incursion (RI).

t e

[

r

a
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Based on an analysis of accident data covering the
200602011 time period, ICAO identified three high -risk
accident occurrence categories:

A r un wa y-relstedfeeehts
A | oss o f-flightdl®€ fho!| i n
ICAO SAFETY REPORT 2013 EDITION A controlled f1i ght Il nto tejrrali
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PREVENTING
RUNWAY-COLLISION

EUROCONTROL HINDSIGHT MAGAZINE DEC 2016
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EUROCONTROL HINDSIGHT MAGAZINE DEC 2016

FROM THE BRIEFING ROOM

RUNWAY INCURSION PREVENTION

by Maria Lundahl

In 2014 the Swedish ANS provider LFV initiated a project with the aim to reduce the
risks involved in Runway operations — the Runway Incursion Prevention Programme.
As the Safety coordinator for LFV operations, | got the task of chairing the project and
below | will share some of our experiences and results.

To facilitate ding of ial learning effects,

LFV decided to invite a number of strategically important
stakeholders to be part of the project. All of them accepted
and were happy to be part of this project. The work began in
Novemnber 2014 with participation from:

m LFV - ANS provider

m ACR, Aviation Capacity Resources — ANS Provider

m The Swedish Ammed Forces — airport and ainoraft operator,
training onganisation

® Swedavia - Airport operator, owned by the Swedish State

m 5AF, Swedish Regional Airports —a network of ainport
operators with different ownership®.

D first task was to decide on how to attack the problem.
We had read numerous reports of actions already taken and
kmew that Rurway Incursion is a subject which has already
been thoroughly analysed. We also understood that most
(if mot all) previous reports and action plans are based on
learning derived from incident and ocoumence reports.

50, how could we make our project contribute with new
learning?

MARIA LUNDAHL
[ it Traffic Controlier wiho
:::xm for LFV, Swadish ANS
ides, for mare than 15 years.
She has worked in ATC waining
for nﬁn“mrs.ma'mh \n@n:“
the Human Factors domain,
axperenca from l]q:ur(arn:a 4
and mcdamln.ﬁsmm;
curranty hnid::::-%mm“ ]
work Maria has studied Systam
Safaty at Luind University,
combined with courses in
peychology and Education.

| WINTER 208

The project group was introduced to the theory of Safety
I, Professor Erik Hollnaged's theory of how both safety
and risk emenge from the same source of performiance
variability and adaptive strategies, often called "work

as done”. We agreed to let Safety Il form our project
philosophy, based on a belief that operators’ adaptive
strategies more often ensure safety than give rise to risk
and agread that we should look for aamples of nommal
work by asking questions like “when, where and why does
a Runway Incursion NOT ocour?™

All through the project our objective was to try to
understand how normal work is done. Meanwhile we
made an effort to make Safety Il 3 wellknown concept all
through the participating organisations; we developed

a keaflet with an “Introduction to Safety I” to be used

in one of pur activities) and published articles in an LFV
magazine.

MNow that we had agreed to focus on studying “normal
work” we realised that we would have to search for data
in other sources than the traditional source for lessons
leamed — oocumence and incdent reports®. We decided
to perform a number of different activities in order to find
examples of nomal work:

m Observations

u Interviews

m Workshops

All the project participants were asked to perform
observations and/or i iews in their own i

We agreed that focus should be on normal work and on
trying to find out whan, where and wiy 2 Rurnway Incursicn
does not happen.

1-SAF juct inially but was it o i
2. nfost, Even the coruranss repasts providad us with many good xamples o
situations that could have bed to 2 ey Incarsion, but did ot ..
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A 2014 STARTADE LFV ETT PROJEKT FOR ATT FOREBYGGA "RUNWAY INCURSION"
A MARIA LUNDAHL LEDDE PROJEKTET

A SAMARBETE MED LFV, ACR, FM, SWEDAVIA, SRF

A VALDE EN SAFETY Il INRIKTNING

A "NAR, VAR OCH VARFOR INTRAFFAR INTE EN RUNWAY INCURSIONZ"
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A OBSERVATIONER
A INTERVJUER
A WORKSHOPS

A TANK PA EN SITUATION SOM KUNDE LETT TILL EN INCIDENT MEN INTE GJORDE DET
A EXEMPEL FRAN VERKLIGA INCIDENTER SOM "PAUSADES" — VILKA STRATEGIER FINNS?S

A VALJ UT STRATEGIER SOM KAN BLI REKOMMENDATIONER



O
" ' .
»\ f _‘.’&“.“‘

: 5 5
AM m__‘;

A FRASEOLOGI, MED FOKUSPA FLYGFLATSPERSONAL
A FLYGPLATSENS INFRASTRUKTUR, SKYLTAR OCH SIGNALER
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A THIS GRAPH SHOWS THE DECREASE
IN RUNWAY INCURSIONS AT
AIRPORTS WHERE LFV PROVIDES
ATS:

Runway Incursions
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h‘;

TRANSPORT
STYRELSEN

Runway Incursion - en okande
trend

2017-04-25

Aktuell statistik visar att Runway Incursion &r en fara som fortsatt maste
motverkas pa flera olika satt. Trots justering mot en 6kande trafik, stiger index
for RI.

Bekréftande underlag pa internationell niva finns dven i European Plan for Aviatio
Safety (EPAS) 2017-2021 W, moment 3.2. Med denna information vill vi belysa fragan och

edd

er Safety Rey

Uppféljning genomférs i kommande tillsynsaktiviteter.
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Capacity matrix
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Well complexity index
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in a dynamic and
variable environment

Crew Capability

Equipment and
systems that give
reduces uncertainty multiple, diverse
and enables and adaptive
adaptation options

Well complexity WCE capacity

We see capacity as an attribute that
is rarely examined for its own merit,
and

¢ Puts focus on enablers rather
than “failures” and

* is “holistic”, dynamic and
adaptive

The theory that we nurture is, that if
a unit or an organisation has
capacity, itis enabledto -, even
if it has to master shortcomings in

rules and procedures, in integrity and
in robustness.
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C-17A Higher Risk Operations and

Acceptable Level of Safet ALoS) performance

.. Vom By LA s 2
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Aviztion Acadermy

2 y RISK VALIDATION & ACCEPTANCE: THE FINAL STAGE
FLIGHT NUMBER RISK ASSESSMENT (Comprehensive): INDICATIVE EXAMPLE

Departure Aerodrome

Due weather

Destination Aerodrome 3
conditions

Assigned Aircraft - EAD is pending
Registration implementation

Pilot Flying (PF)

Pilot Monitoring (PM) <1500 FH in type

Additional /Augment Air
Crew

World Region- ATM

Air Traffic Route efficiency

Acceptable Level of Safety (ALoS) Performance

RISK VALIDATION AND ACCEPTANCE

Risk Validated by CAPTAIN ” CAPTAIN or NPH

Risk Accepted? NDER CONDIT|0 POSTPONE NO / CANCEL

[}
\




Trailblazers into Safety-lI:
SAFETY | American Airlines’
Learning and Improvement Team

. e N
AmericanAirlines "¢

UNB0iome A \White Paper Outlining AA’'s Beginnings of a Safety-Il Journey

Charting a New Approach:
What Goes Well and Why
at American Airlines

A white paper outlining the second phase of AA’s
SRR | carning and Improvement Team (LIT)
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RESILIENCE ASSESSMENT GRID - HOLLNAGEL'S RAG MODEL CONSISTS OF FOUR CAPABILITIES:

A RESPOND - KNOWING WHAT TO DO, OR BEING ABLE TO RESPOND TO REGULAR AND IRREGULAR
VARIABILITY, DISTURBANCES, AND OPPORTUNITIES EITHER BY ADJUSTING THE WAY THINGS ARE DONE
OR BY ACTIVATING READY-MADE RESPONSES.

A MONITOR - KNOWING WHAT TO LOOK FOR, OR BEING ABLE TO MONITOR THAT WHICH CHANGES,
OR MAY CHANGE, SO MUCH IN THE NEAR TERM THAT IT WILL REQUIRE A RESPONSE. THE
MONITORING MUST COVER THE SYSTEM'S OWN PERFORMANCE AS WELL AS CHANGES IN THE
ENVIRONMENT.

A ANTICIPATE - KNOWING WHAT TO EXPECT, OR BEING ABLE TO ANTICIPATE DEVELOPMENTS,
THREATS, AND OPPORTUNITIES FURTHER INTO THE FUTURE, SUCH AS POTENTIAL DISRUPTIONS OR
CHANGING OPERATING CONDITIONS.

A LEARN - KNOWING WHAT HAS HAPPENED, OR BEING ABLE TO LEARN FROM EXPERIENCE, IN
PARTICULAR TO LEARN THE RIGHT LESSONS FROM THE RIGHT EXPERIENCE.
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A COORDINATE WAS ADDED TO BETTER CAPTURE THE INHERENTLY COOPERATIVE ASPECTS OF SAFE
AIRMANSHIP, BOTH WITHIN THE FLIGHTDECK AND OUTSIDE OF IT. IT ALSO REFLECTS THE
UNDERSTANDING THAT THE LIT IS ROOTED IN THE FRONT-LINE WORK OF PILOT CREWS. (MONITOR
WAS REMOVED AS A POTENTIAL IN ITS OWN RIGHT, AS IT WAS RECOGNIZED AS A VITAL
COMPONENT OF COORDINATE.)

A ADAPT REPLACED RESPOND. RESPOND IMPLIES REACTIVITY, A PRODUCT BEHAVIOR WHICH IS LESS
CONSIDERED AND LESS DELIBERATE. ADAPT MORE ACCURATELY DESCRIBES PILOT PERFORMANCE,
PARTICULARLY AS IT RELATES TO THE ACTIVE MANAGEMENT OF MULTI-FACTOR TRADE-OFFS.

A PLAN REPLACED ANTICIPATE. WHILE ANTICIPATION IS AN EXPERT SKILL, RECOGNIZING THE
PROFICIENCIES DEMONSTRATED BY PILOTS WHO LEVERAGE ANTICIPATION TO DEVISE PLANS THAT
CREATE RESILIENT POTENTIAL BETTER ENCAPSULATES THE WORK AND MISSION OF ALL PILOTS.

A LEARN REMAINED
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A 100 OBSERVATIONS COLLECTED THROUGHOUT 2019 AND EARLY 2020
A LIT 1S A SAFETY-I| DATA STREAM AND LONG-TERM CONTRIBUTOR TO AA’S SMS PROCESS

A THE PRIMARY AIM OF LIT REMAINS TO LEARN AND SHARE EXPERTISE LEVERAGED BY
INDIVIDUALS, THEIR INTERACTIONS, AND THE OVERALL SYSTEM, TOWARDS THE ULTIMATE GOAL
OF IMPROVING SAFETY AND EFFICIENCY DURING DAILY WORK ON THE FLIGHTDECK
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Accidents & incidents: Orn i ' Exceptional performance:
obvious internally and obvious internally, hard to

externally, investigated in see externally, gratefully
depth accepted

Commercial Aviation
<0.0001%
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Exceptional performance:
obvious internally, hard to
see externally, gratefully

Accidents & incidents:
obvious internally and

externally, investigated in
depth accepted
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Accidents & incidents: . Exceptional performance:
obvious internally and for obvious internally, hard to

externally, investigated in see externally, gratefully

depth accepted
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Human Factors

THE SAFETY ENABLERS FOR IMPROVED PERFORMAMNCE OF THE MALMO ATC CENTRE

By Anders Ellerstrand

A research paper submitted in partial fulfilment of the M3c Human Factors in Aviation

in the Faculty of Engineering, Environment and Computing
Academic year 2018/19

18 August 2019

Covent
universi
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ESMM IFR MOVEMENTS

_ 579182
_ 548619 |

505711 = 511545 = 921618 |
| |

2014 2015 2016 2017 2018

Figure 2: ESMM IFR movements

ESMM ATCOS - TOTAL

2014 2015 2016 2017 2018

Figure 3: ESMM ATCOs - total

HOURS IN POSITION

77727 == 76701

—
71191
66212 == 65977 ™ | | |

2014 2015 2016 2017 2018

Figure 4: Hours in position

FLIGHT HOUR
PER ATCO HOUR

147 == 1,43
1,39 = 1,89 = 1/ g |

2014 2015 2016 2017 2018

Figure 5: Flight hour per ATCO hour

SEPARATION MINIMA
INFRINGEMENTS

[
2014 2015 2016 2017 2018

Figure 6: Separation Minima Infringements

MALMO ATCC
PERFORMANCE

M Performance target Actual performance

Figure 7: Malmé ATCC performance
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A OPPNA FRAGOR:

A 1. BERATTA OM EN RIKTIGT BRA DAG PA JOBBET, NAR DU VERKLIGEN
KANT DIG NOJD MED DIG SJALV OCH DITT JOBB?¢

A 2. VAD VARDERAR DU MEST HOS DIG SJALV SOM FLYGLEDARES VAD
BIDRAR DU MED?¢

A 3. VAD VARDERAR DU MED ATT VARA FLYGLEDARE?

A 4. VAD VARDERAR DU HOS MALMO ATCC?2 NAR MALMO ATCC
FUNGERAR SOM BAST — VAD AR DET SOM BIDRAR TILL DET2



Hazards

SAFETY | = SWISS CHEESE

Organisation

Supervision

Preconditions

The unsafe act

A THE SHARP END

A | ALLA INTERVJUER NAMNDES ARBETET MED BRA KOLLEGOR, SAMARBETE MELLAN EC OCH PLC
A WORKPLACE (OPS ROOM)

A SYSTEMSTOD, BRA FYSISK ARBETSMILJO

A« THE BLUNT END

A LEDARSKAP. FLERA SUPPORTFUNKTIONER (ALLA UTOM SAFETY)

Losses



LR R




