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Introduction

SAFETY POLICY & SAFETY RISK SAFETY ASSURANCE SAFETY PROMOTION
OBIJECTIVES MANAGEMENT

HAZARD IDENTIFICATION SAFETY PERFORMANCE TRAINING & EDUCATION

MONITORING AND

MEASUREMENT -
—
& MITIGATION MANAGEMENT OF CHANGE

CONTINUOUS IMPROVEMENT
OF SMS

COORDINATION OF
EMERGENCY RESPONSE
PLANNING

SMS DOCUMENTATION
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SMS Framework

e & (¥ g J
STATE SAFETY PROGRAMME (SSP) FRAMEWORK

SAFETY POLICY, SAFETY RISK SAFETY ASSURANCE SAFETY PROMOTION
OBIJECTIVES & RESOURCES MANAGEMENT

PRIMARY AVIATION LICENSING, CERTIFICATION, SURVEILLANCE INTERNAL, COMMUNICATION
LEGISLATION (INCL. CE-1) AUTHORIZATION AND OBLIGATIONS (INCL. CE 7) AND DISSEMINATION OF
APPROVAL OBLIGATIONS SAFETY INFORMATION

SPECIFIC OPERATING (CE-6) STATE SAFETY
REGULATION (INCL. CE-2) PERFORMANCE =
S A COMHUNICATIA(;—'N AND
SYSTEM OBLIGATIONS
STATE SYSTEM AND DISSEMINATION OF SAFETY
FUNCTIONS (INCL. CE-3) e ikt
ACCIDENT AND INCIDENT
QUALIFIED TECHNICAL SIESIRGICN
PERSONNEL (CE-4) - _
HAZARD IDENTIFICATION AND THE STATE HAS ESTABLISHED THE ACCEPTABLE
TECHNICAL GUIDANCE, SAFETY RISK ASSESSMENT LEVEL OF SAFETY PERFORMANCE (ALOSP) TO BE

TOOLS AND PROVISION OF AACHIEVED THROUGH ITS SSP BY MEANS OF SAFETY

SAFETY CRITICAL MANAGEMENT OF SAFETY PERFORMANCE INDICATORS AND TARGETS.
INFORMATION (CE-5) RISKS (INCLUDING CE-8)

R yy"' Rl e
BRI
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SMS Framework

O Safety assurance is based on the application of the principles of
quality management to the control and mitigation of hazards that

threaten the operation of a system QUALITY
MANAGEMENT

: : : : : : TO IMPROVE

O Service providers need to monitor operations continuously to detect: SAFETY

PERFORMANCE

= Changes that may occur in the operation with the potential to
introduce new hazards or adverse consequences;

= Deterioration in operating procedures, facilities, equipment

conditions or human performance, that could reduce the
effectiveness of controls and mitigations

27 November 2018 6
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PROVIDER ON
LEVELS,
INDICATORS AND
TARGETS

PERFORMANCE

SMS/SSP BASED OVERSIGHT
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Safety Performance: Safety achievement as defined by

Safety Performance Indicator: Data-base parameter

Safety Performance Target: Planned or intended
objective for safety performance indicator over given
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Concept Safety Performance Indicators

Indicators provide meaningful information about the behavior of a system

What are safety performance indicators for: *OCCURRENCE UNITS
e...BY CATEGORY

*..BY SEVERITY
*..BY PHASE

» Provide an objective safety measurement o BY EVENT TYPE

» Essential for comparison with safety targets (ALOSP)

S
&,
» Measure the effect of implemented mitigating actions oé"
S
EXPOSURE UNITS
Safety vonTs
Performance " |...NUMBER OF OPERATIONS
, DENOMINATOR | "\ ;\IBER OF FLIGHTS
Indicator .FLIGHT HOURS
..PAX/KM

27 November 2018 9
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CHARACTERISTICS

u OBJECTIVE, QUANTIFIABLE & MEASURABLE
O careful definition of the indicator
O unambiguous to avoid occurrence interpretation and counting

O permitting statistical inferential procedures
®  VALID OR REPRESENTATIVE TO WHAT IS TO BE MEASURED

O association between indicator and occurrence does not necessarily mean that the indicator and event are
causally related
u MINIMUM VARIABILITY WHEN MEASURING THE SAME CONDITIONS
O measuring should read the same value under equal conditions

®  SENSITIVE TO CHANGE IN ENVIRONMENTAL OR BEHAVIORAL CONDITIONS
O capability to detect trend changes

®  COST OF OBTAINMENT IS CONSISTENT WITH THE BENEFITS
O costs for obtaining and using the indicators should be acceptably low

u COMPREHENDED BY THE USERS
O different indicators for managers and safety analysts

u SET OF INDICATORS SHOULD REMAIN MANAGEABLE
O the set of indicators should not contain too many, rendering the management impracticable

27 November 2018 10
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Lagging Vs leading indicators

H
LEADING — LAGGING
INDICATORS LL] INDICATORS
Influence Future 0 Analyze past
Performance o performance
Leading SPIs measure processes and inputs being Lagging SPIs measure events that have
implemented to improve or maintain safety. Also known already occurred. They are also referred to
“activity or process SPIs” as they monitor and measure as “outcome-based SPIs” and are normally
conditions that have the potential to become or contribute the negative outcomes the organization

To a specific outcome is aiming to avoid



Lagging Vs leading indicators concept phases

Precursor event
. Birds activity

. Birds radar detections

Leading indicator Lagging indicator
. Bird Scaring activities . Bird- engines ingestions= LOC-|

. Crops C control . Bird strikes

. Grass mowing
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Lagging indicators

Tier 1
Tier 2 Event types:
LOC-I, CFIT, RE, MAC,
RI

Causal Factors/Precursors:

GPWS alerts/TCASRA/un-
stabilized approach

Tier 3
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Lagging indicators

Lagging SPIs are divided into two types:

Low probability/high severity: outcomes such as accidents or serious incidents.

High probability/low severity: outcomes that did not necessarily manifest
themselves in a serious incident or accident, these are sometimes also referred
to as precursor indicators. SPIs for high probability/low severity outcomes are
primarily used to monitor specific safety issues and measure the effectiveness of
existing safety risk mitigations.
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Examples of links between lagging and leading indicators

Lagging
Indicators

Leading
Indicators

Number of runway
excursions/1000 landings

Number of

unstabilized (or
Precursor non-compliance)
Events | approaches/1000

landings
Percentage of pilots who have

received training in stabilized
approach procedures

Combined leading and lagging indicators provide a more comprehensive and realistic picture of

the organization’s safety performance.
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Defining SPIs: Each SPI should include

O a description of what the SPI measures

U

the purpose of the SPI (what it is intended to manage and who it is intended
to inform);

the units of measurement and any requirements for its calculation;

who is responsible for collecting, validating, monitoring, reporting and acting
on the SPI

where or how the data should be collected; and

o O 0O O

the frequency of reporting, collecting, monitoring and analysis of the SPI data
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SPI Classification
Safety Performance Indicators

INTEGRATED ADVERSE

TIER1  CiviL AviaTiON OUTCOME:

SYSTEM ACCIDENTS AND
SERIOUS INCIDENTS

PRECURSORS:

SERVICE
T 2 PROVIDERS OCCURRENCE TYPES RELATED TO
IER CONTRIBUTING AND CAUSAL

PERFORMANCE EACTORS

SAFETY RISK SAFETY ACTIONS:

TIER 3 MANAGEMENT RECOMMENDATIONS, MITIGATIONS, INITIATIVES,

ACTIVITIES PRIORITIES, ETC.

27 November 2018
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SPI Classification

SPI CLASSIFICATION
TIER 1

INDICATORS

SAFETY EVENT 1 PoTENTIAL OuTCOME 1

B

UNSAFE
STATE

SAFETY EVENT 2

POTENTIAL OUTCOME 2 J

SAFETY EVENT 3 POTENTIAL OUTCOME 3 J

SAFETY EVENT 4 POTENCIAL OUTCOME 4

Tier 2 Tier 3
Indicators Indicators

27 November 2018 18




ICAO  UNITING AVIATION

SPI Classification

SPI'1 LARGE COMMERCIAL TRANSPORT AIRCRAFT ACCIDENTS / 10° FLIGHTS
TIER 1 SPI2 LARGE COMMERCIAL HELICOPTER ACCIDENTS / 10 FLIGHTS

SPI5 GENERAL AVIATION ACCIDENTS / 108 FLIGHTS

LOCI STICK SHAKER / INCREASED ROLL ATTITUDE OR RATE / HIGH PITCH ANGLE / OVERSPEED (VERTICAL OR CONFIGURATION) / FAILURE OF
PRIMARY FLIGHT INSTRUMENTS (RATES)
CFIT EGPWS HARD WARNINGS / DESCENT BELOW MSA / NAVIGATION ERRORS (RATES)

ABNORMAL RUNWAY CONTACT / LOSS OF CONTROL ON GROUND / LONG OR FAST LANDINGS / OCCURRENCES WITH CROSSWIND

RE
CONDITIONS / HIGH SPEED REJECTED TAKE-OFFS / ATA32 OCCURRENCES

TIER 2 MAC LOSSES OF SEPARATION / INADEQUATE SEPARATION / LEVEL BUSTS / AIRSPACE INFRINGEMENT (RATES)
RI-VAP  RUNWAY INCURSIONS (RATES)

G-COL  TAXIWAY INCURSIONS / AVOIDING MANEUVERS DURING TAXI / AIRCRAFT COLLISIONS AND COLLISIONS WITH AIRCRAFT (RATES)

SC-F ENGINE FAILURE / FLIGHT CONTROL PROBLEMS / HELICOPTER TAIL ROTOR AND MAIN ROTOR BLADE FAILURES OR MALFUNCTIONS
(RATES)

SPI6 NUMBER OF COURSES / SAFETY COMMUNICATIONS / WORKSHOPS TO AWARE ABOUT SPECIFIC SAFETY ISSUES

TIER 3

SPI'7 % OF THE OPERATIONAL STAFF TRAINED IN ACCORDANCE WITH UPDATED SOPS

27 November 2018 19
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Selection Process

1-. INDICATOR IDENTIFICATION

= GOALS

= SELECTION CRITERIA
. SCOPE 2-. CALCULATION & DISPLAY

o RELIABILITY
o AVAILABILITY

= STATISTIC PROCESS CONTROL 3-. ANALYSIS RESULTS
- SAMPLE SIZE
SORRY - GRAPHS » MONITORING
TRY AGAIN!! - METRICS o ALERT THRESHOLDS

= UPDATE INTERVAL
= INTERPRETATION

4-, VALIDATION
= Do RESULTS FULFIL THE GOAL AS EXPECTED ?

o OBJECTIVE, QUANTIFIABLE & IVMIEASURABLE
SUITABLE — o VALID OR REPRESENTATIVE TO WHAT IS TO BE MEASURED
INDICATOR = SENSITIVITY TO CHANGES
YES = COST OF OBTAINMENT VS BENEFITS
= UNDERSTANDING & INTUITIVITY

27 November 2018 20




Ground handling
Cold weather Ops
CAT Airplane

Contamination i
Airframe surfac !

On ground

Ground staff
de/anti-icing

SOpP Inflight structural
failure

resulting in
Fatalities

AC TO with
Contaminated
Inadequate GS Surfaces or engine|

De/anti-icing

training

RTO

engine intake on
ground

Crew perform AFNV
procedures
for engines ice

resulting in injur

27 November 2018 21
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Concept Aggregated Risk

Term used in economics to measure the vulnerability ofa system to catastrophic
failures caused by events or conditions in intermediate stages.

AGGREGATE RISK

“B ]
ENVIRONMENTAL RISK OPERATIONS RISK FINANCIAL RISK STRATEGIC RISK
* SeveRe WEATHER - S\'sti"i\_n FAILURES = Crepii Risk * ReEGULATION

= Human FactoR = Manrker Risk = REPUTATION
* INTEREST RATES * COMPETITION

= Insuries
* Lawsuirs

* ORGANIZATIONAL DRIFT

This concept can be easily extrapolated to aviation as a high level indication of the

exposure of the aviation system to accidents, and used to monitor the safety

performance with respect to safety targets.

22

27 November 2018
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Concept Aggregated Risk

O it can be used as a high level SPI to measure safety SyStemlc

performance Thin king

Fundamentals for Understanding
U Aggregated risk can be calculated as the product of the Problems and Messes
different combination of factors of a bowtie diagram (safety
events, prevention & recovery controls)

-
T~ TRAJECTORY OF THE ACCIDENT

AVOIDED
ACCIDENT L
AD& /"“5

27 November 2018
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SIRA ARMS
Safety Issues Risk Assessment (SIRA)

Best practice developed in the framework of ARMS. as the product of four factors (prevention, avoidance,

recovery and minimization of losses) instead of the old severity x likelihood formula.

includes the risk controls (barriers) in the risk assessment.

Risk Estimation based on:

v’ Probability/frequency of triggering event
Effectiveness of avoidance barriers

Effectiveness of recovery barriers
Severity of the most probable accident outcome

DN

27 November 2018

this new framework

SIRA

PREVENT AVOID REcoOver (MINIMIZE

=il

3. EFFECTIVENESS
OF RECOVERY
BARRIERS

Maintenance error [.}\

,\Catastmphic

_ - accident (e g. mid
Flight ops hazard [Jf]— air collision)
Major accident (e.g.

Hazard on grouncl[.] = overrun)

Triggering EVENT ACCIDENT OUTCOME
Minor safety
occurrence (e.g.
turbulenc.e bruises)

Nag ligible

ATC hazard [.]/

Weather hazard [.]/

Teghoical [l

FREQUENCY | § [ 2 EFFECTIVENESS
l
;OF figgering EVENT § : OF AVOIDANCE
i BARRIERS

£4.4 DEN H
i| severiTY

24
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ERC-SIRA/ARMS

ARMS in a Nutshell

Safety event/dara Quick Reference Guide
START HERE

ERC SIRA Lised for:

Event Rizk Classification Firse step for all incoming data Safeity Issue Rizk Azsessment - Safery.A 5 selrer e B,

HOW TO DO IT: HOW TO DO IT: o of Change process)
Define the Safety Issue precselby:

= Scope the BEspe in terms of hazards | locations, a'c types, etc. See section 4.8 for detsil

e el [ Devetop the rtn —
ot et s ot H o e et bt i 27 Investigations e ralated il mec oo
e | eyr————

——————— = There may be several accikdent scenarios within one Safety Issue (see glossary)
-n Pl el | e - Selact the most critical scenarios (one or more) for the risk sssessmens
“n T B |

i gt | s, v ] [ noccsa i i
o s = 2 i

;mmml::::emmmmpﬂﬂnmmaﬂm 5 . i the 5 .
= Ldentify the accident omtcome of the scemario

= Lientify what is considersd the rizgering event (see secton §.9 for detail)
= Decide what you consider as the THDS.

= List the svoidance and recovery barmien and review their robusimess

Answer Question 3

=To assess the remanins safety margin, consider both fe mmber snd robusmess of
‘the remaining barriers between this event and the accident scenario identified in
Question 1_

-Select the column of choice. See section 4.2 for detailed goidance. = Consider using the SR A Excel tool

= Selact 2 known or an estimated valne for each of the 4 SIFA components

—>» Immediaste action & fisrther imves tigation reguined
= Mo action required  Contributes to the Safisty Datsbase.

3 “Smp™: Di i tha d part of the o sl ible risk lewel

- “Impenwe=: Still unacceptabila risk bt sokeabik for a shert time. A.ction mquind.
3 “Secws™: Frequent monitoring mqeioed, a5 the ifm & at the it of accepabla.
3 “Momitor™: Mo nitor throngh the montine databa se ambysi

El ERC Risk Index mnmber 3 Use in datsbase smalysis (rending & statistics) Safety Assessment

START HERE

* Examples anly. Te be isad ateach Bt AR Mg (e Fined Fapos SO07-200 0

= “Acceptable”. Mo specific action required.
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SIRA/ARMS Steps
1. DEFINE THE SAFETY ISSUE A\
PRECISELY —
4
2. DEVELOP THE  RELATED " |
POTENTIAL ACCIDENT y
SCENARIOS )
3. ANALYZE (EACH) SCENARIO N
USING THE SIRA MODEL \—l/

b
. RUN THE SIRA WITH NUMBERS ;

27 November 2018

SAFETY [SSUE: A MANIFESTATION OF A HAZARD OR
COMBINATION OF SEVERAL HAZARDS IN A SPECIFIC CONTEXT
SCOPE THE ISSUE IN TERMS OF HAZARDS, LOCATIONS, A/C
TYPES, ETC.

THERE MAY BE SEVERAL ACCIDENT SCENARIOS WITHIN ONE
SAFETY ISSUE

SELECT THE MOST CRITICAL SCENARIOS (ONE OR MORE) FOR
THE RISK ASSESSMENT )

IDENTIFY THE ACCIDENT OUTCOME OF THE SCENARIO
IDENTIFY WHAT IS CONSIDERED THE TRIGGERING EVENT
DECIDE WHAT YOU CONSIDER AS THE UNDESIRED
OPERATIONAL STaTE (UOS).
LIST THE AVOIDANCE AND RECOVERY BARRIERS AND REVIEW
THEIR ROBUSTNESS

J

CoNSIDER USING THE SIRA EXCEL TOOL
SELECT A KNOWN OR AN ESTIMATED VALUE FOR EACH OF THE
4 SIRA COMPONENTS

J

26
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SIRA Spreadsheet

3 [ ot sl i s

[ + Prggmng st

Martenance e [
Fligtt oos hazard I

Hazard on orund [Jl1-
Triggguring EVENT

ATC hazee [

\ ‘Catmetrophic
=¥ Maoeident (a.g mid

sir malisisn)

Nizjor anoldant (2.9,
run)

Wasther basard [l a arbulence kruises)
S ) '\ Heglinibla
4 [omerbe e s
o1 12wt v s A —

L /
[ — [e—— /
At et o L It ACEIBENT. I

i wuy A o ey 13 e f
= e e /
oS gy l/wi—mq'
15 J e
= /

[RyS— Sequre

27 November 2018

Improve

Secure

IMPLEMENT RISK MITIGATING
MEASURES AND MONITOR THE
OPERATION

CONTINUOUS MONITORING OF
OPERATION TO DETECT IF RISK
INCREASE TO UNACCEPTABLE
LEVELS

REGULAR MONITORING OF

OPERATION ADEQUATE TO EACH
PROCEDURE

NO SPECIFIC ACTION IS REQUIRED
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SIRA: METRICS

THE BARRIERS WILL FAIL IN THE ACCIDENT

ESTIMATED FREQUENCY OF THE INITIAL THE BARRIERS WILL FAIL IN TOLERABILITY
RECOVERING THE siTuaTION SEVERITY SHORT DEFINITION
EVENT (PER FLIGHT SECTORS) IS: AVOIDING THE UE... LMt
BeFORE THE ACCIDENT... WOULD BE...
VIRTUALLY EVERY FLIGHT 1,E+00 |PracTicaLly atways |1,E+00 | PRacTicaLly atways | 1,E+00|CATASTROPHIC 1,E-09 3 FATALITIES OR MORE
ALMOST EVERY FLIGHT 1,E-01 g:iz sl 4l 1,E-01 |Once every 10 imes| 1,E-01 |Maor 1,E-07 SERIOUS INJURIES
ApouT EVery 100 secTors 1,E-02 [Omce v 100 Times |1,E-02 [in 100 Times 1,E-02 |Minor 1,E-05 MINOR INJURIES
1.000 secTors 1,E-03 |in 1.000 Times 1,E-03 |in 1.000 Timves 1,E-03 | NEGLIGIBLE 1,E+00 NEGLIGIBLE
10.000 secToRrs 1,E-04 |in 10.000 TimMES 1,E-04 |in 10.000 TiMES 1,E-04
100.000 secToRrs 1,E-05 [in 100.000 Times | 1,E-05 |in 100.000 TimEs 1,E-05
1M secToRs 1,E-06 |in 1M TIMES 1,E-06 [in 1M TIMES 1,E-06
10 M secToRrs 1,E-07 | v 10M TimEs 1,E-07 |in 10M TimES 1,E-07

27 November 2018 28




SAFETY ANALYSIS TECHNIQUES

INTERNAL
INVESTIGATIONS

TREND ANALYSIS

27 November 2018
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Trend Analysis
™
® PRELIMINARY ASSESSMENT USING EXPERT JUDGMENT
e EVENT CODING AND
e RISK ALLOCATION (ARMS-ERC)
4
o COLLECTION AND ASSESSMENT OF INFORMATION A
* |IDENTIFICATION OF CAUSES AND CONTRIBUTING FACTORS
e RISK ALLOCATION (ARMS-SIRA)
® SAFETY RECOMMENDATIONS )

 |DENTIFICATION OF SAFETY PERFORMANCE INDICATORS (SPI)
o STATISTICAL ANALYSIS OF SPI TIME SERIES
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Setting targets with SMART safety objectives

L Safety objectives can be difficult to communicate and may seem challenging to achieve;
by breaking them down into smaller concrete safety targets, the process of delivering
them is easier to manage.

L Organizations should identify the key areas that drive the safety performance and
establish a way to measure them.

d Once an organization has an idea what their current level of performance is by
establishing the baseline safety performance, they can start setting SPTs to give
everyone in the State a clear sense of what they should be aiming to achieve.

L The organization may also use benchmarking to support setting performance targets.
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Example SPTs with SMART safety objectives

100 (100 / million movement)
Objective 1
50% reduction in
U Target 14 A runway excursions
| by 2022

55
50 Target 1N‘¥,&
A

A

Number of runway excursions

2018 2019 2020 2021 > 2022

Time

27 November 2018 31
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-
-
-~
-

-

100 Q m}lﬁﬁnmp\iement) -
RS

_— Objective 1
.l I 509% reduction in

§ 78 S~ - [Tarddt 1 _ T 1-£-_ runway excursions
2 | 1L T\ ~_| by 2022
3 64 Tr~4) h"'"‘--—-..l.é il R Upper
> ' Bk -~ Target 1b, trigger
‘E gg 5""--‘__““ Target 1c ﬁk
= e S r
E _____________ Lower
g trigger
E o5
=

2018 —————————— 2019 ——————— 2020 2021 > 2022

27 November 2018 32
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'Applicable Techniques

Trend analysis:
o By monitoring trends in safety data, predictions may be made Times series
about future events. trends may be indicative of emerging hazards

statistical analysis:
othis method can be used to assess the significance of

perceived safety trends often depicted in graphical

presentations of analysis results. while statistical analysis

may vyield powerful information regarding the L
S . ) . Alert Limits
significance of certain trends, data quality and analytical

methods must be carefully considered to avoid reaching

erroneous conclusions

27 November 2018 33
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Time Series

YEAR MONTH | OCCURRENCES| EXPOSURE | SPIRATE

1 42 82.950 506

2 43 77.647 554

3 35 88.361 396

- = s AIRCRAFT HANDLING RELATED REPORTED OCCURRENCES
2013 6 57 92.339 617

7 70 99.604 703 SPIRATE

8 88 94.839 928 Rl

9 90 86.817 103,7

10 69 81.763 84,4 180

11 67 68.652 97,5

12 51 66.860 763 0

1 71 64.758 109.6

2 55 59.970 91,7 130

3 101 68.164 148,2

4 114 75.931 150,1 10

5 114 81.557 1398
2014 6 116 84.012 1381 0

7 116 93.808 1237

8 124 85.143 139,1

B %9 BL716 1212 a

10 92 78.340 1174

11 77 £9.479 110,8 -

12 53 68.411 86,2

1 60 63.224 948 0

2 71 60.863 116,7

3 81 73.473 110,2 O_N".ﬂ“_-_.H‘_hm.“-h-le“‘_‘_h-.‘-h-‘unu

4 108 77.862 138,7 - i S

s 59 82,557 119.3 i e s
2015 6 111 87.365 1271

7 160 95.685 1672

8 131 81.762 14238

9 101 85.220 1185

10 111 B81.516 1362

11 98 65.052 1418

12 110 70.068 157,0

27 November 20
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Example of representation of safety triggers (alert) levels

Number of fatal accidents

15
10 \ /\ / \
5 | Target Level
Aim to malntETn ttre trend b’elow the ta 'g’et line
0 T T T
FFFFF = i
P R R R E s S R B e B B R L RN R e E R R E s8R 8B BE38TRE8sRRSoIBITESsEIEeEET
Do OO O ST oo O ooy o Oy o O SO OOy O O OO O O SOooooogoogooloooooooeeeSoee s
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr I GG GG IR R

Number of fatal accidents
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Two SPI Performance Markers

Establish high occurrence rate Alert trigger within each SPI

Establish planned improvement within each SPI

jan feb mar apr may jun jul aug sep oct mov dec dec jan feb mar apr may jun jul aug sep oct nov dec

PRECEDING YEAR ALL OPERATORS .

—+=—CURRENT YEAR ALL OPERATORS
MANDATORY INCIDENT RATE (PER T MANDATORY INCIDENT RATE
1000FH) (PER 1000 FH)

“what gets measured gets noticed.”
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Alert Trigger setting

e Statistical Alarm bell (out of control criteria)

e Based on SPI’s preceding period’s data performance i.e Average & Standard Deviation values
. Ave+1SD; Ave+2SD; Ave+3SD

e Continuous monitoring for abnormal trends

jan feb mar apr may jun jul aug sep oct nov dec dec jan feb mar apr may jun jul aug sep oct nov dec

PRECEDING YEAR ALL OFERATORS

=+=CURRENT YEAR ALL OPERATORS
MANDATORY INCIDENT RATE (PER
1000 FH)

MANDATORY INCIDENT RATE (PER
1000FH)




Awes3 5D

Aves2 SD
Fd Aves1 5D

e Toagt One single point above 3- SD line
$58 253853258 2%

g CURRENT YEAR COMBINED OPERATORS

SoO000000
ERahshans

MONTHLY REPORTABLE INCIDENT .

e8| < STom T e Two or more consecutive points above 2- SD line
Tl paaEEsE
0.33 Aves3 5D

Three or more consecutive points above 1- SD line

E -
e CUJRRENT YEAR COMBINED
OPERATORS MONTHLY ...
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Target Level setting

e Aplanned (desired) occurrence rate improvement for a new monitoring period
*  Reduction (e.g 5%) of current period’s Average over preceding period’s Average rate
e  Target achievement assessed at end of each monitoring period

Target

rr r_ 11 1T T T 1 1T T T 1
jan feb mar apr may jun jul aug sep oct nov dec dec jan feb mar apr may jun jul aug sep oct nov dec

PRECEDING YEAR ALL OPERATORS ¢ CURRENT YEAR ALL OPERATORS

MANDATORY INCIDENT RATE (PER MANDATORY INCIDENT RATE (PER
loiel 1000 FH)
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Example
Month  |OCC FH Rates* AVG Month |OCC FH Rates* AVG+1SD |AVG+25D |AVG+35D
lan 6.00 9.11 |Jan 9.14 11.77 14.42 17.08 8.66
Feb 8.10 9.11 |Feb 12.11 11.77 14.42 17.08 8.66
March 13.45 9.11 March 10.19 11.77 14.42 17.08 8.66
April 10.40 9.11  |April 12.00 11.77 14.42 17.08 B8.66
May 10.69 9.11 May 12.50 11.77 14.42 17.08 8.66
lune 9.59 9.11  |lune 12.60 11.77 14.42 17.08 8.66
luly 7.72 9.11  |July 11.77 14.42 17.08 8.66
August 7.80 9.11 August 11.77 14.42 17.08 8.66
Sep 6.89 9.11 |[Sep 11.77 14.42 17.08 8.66
Dct 11.02 9.11 |Oct 11.77 14.42 17.08 8.66
Nowv 12.81 9.11 Mov 11.77 14.42 17.08 8.66
Dec 4.90 9.11 |Dec 11.77 14.42 17.08 8.66
11.77 14.42 17.08
Curent year alert level setting criteria is : Current year target is say 5% Ave rate
Preceeding year AVG+1/2/3/SD improvement over the AVG ratefor the preceeding year which is
Preceding Year-2015 Current Year-2016
16.00 1800

14.00 16.00

12.00 14.00
10.00 12.00 . 0

B.00 'q 10.00 /v
- — e o D = B = O = @ = D o D = D = D = = G =D

800

4.00 6.00

2.00 4.00

0.00
2.00

Jan  Feb March April May June July August Sep ©Oct  MNov Dec
0.00
—®— Rates’ b Jan Feb March  April May June July  August  Sep oct Now Dec
i Rates® — — — @— Curren year Target

November 40
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Target Monitoring

At end of a monitoring period —

e Each SPI’s performance is manifested by its own Alert & Target achievement outcome as follows:

Ave+3 SD

Ave+2 SD
Ave+l1 SD

Target

dec jan feb mar apr may jun jul aug sep oct nov dec

—&— CURRENT YEAR ALL OPERATORS MANDATORY

INCIDENT RATE (PER 1000 FH)
— — — CURRENT YEAR TARGET AVERAGE

Alert Level not breached -
Yes / No

Target achieved-
Yes / No
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CONCLUSIONS

* Asafety performance based system is built upon:

— SMS/SSP

— agreement and selection on indicators

— 3 tiers indicators supported by a hazard analysis method (e.g: Bow tie)
*  Trade-off for the selection of indicators: start from a simple scheme and grow as your needs evolve
e Aggregate risk as a global SPI through:

— SIRA

e Methods for safety monitoring:
— trend analysis
— alert levels

e Safety performance monitoring:
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THANK YOU!
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