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SAFREP TF Safety KPIs principles
of development

(1) ICAO Consistency

» (2) Roles and Responsibilities
> (3) Safety Improvement

» (4) Systemic approach

» (5) Practical Interface

» (6)Trust

» (7) Confidentiality

> (8) Consensus

» (9) Planning the details

> (10) Transparency and progress reporting to____, o -
decision makers |
-
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Key Principles

B A
* Information to public/stakeholders >_Public/

* Reassurance to public Industry

» Call to action by stakeholders

* Facilitates identification of
scope of action required

* Facilitates management
of improvement of
service

Performance
Indicators

Management
Measurement Metrics

ncreasing level of

Laws

Incidents Audit Compliance

Information Culture

Resources

Accidents

AIB Recommendations SMS Procedures

process needs to be a continuous improveme

Stakeholder Requirements

e

Interested Parties

~

European/
States/

Industry
(Aggregation of ANSP/States)

Organisational
Level
(Service Pro
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Systematic safety monitoring processes should
evaluate, as a matter of routine, achieved safety
performance in all safety-related operational
activities.

Safety performance indicators are used to analyse
trends and detect unwanted degradation of safety
levels, supporting the development of effective
Improvement plans.

They can also be used to assess the extent to
which political, strategic, regulatory and industry
safety targets are being met.

In addition to measuring the core safety task, a

measurement system that can incorporate error ¥ =
tolerance, reaction and recovery level will be *

e

explored.
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" Indicators which

>
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e

Lagging indicators-

measure events (e.g. safety occurrences, such as
accidents, incidents, system outages etc.) that
have happened

measure whether safety improvement activities
have been effective in mitigating identified risk

measure the outcome of the service delivery

represent the consequences of actions previously
taken

frequently focus on results at the end a time
period and characterize historical performance
(e.g. the end of the supply chain i.e. ATM service

provision) e ¥ =
= &
e
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" Indicators which

>
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Leading indicators;.

are identified principally through the
comprehensive analysis of the organisations
(providers, regulators, States)

are designed to help identify whether the
providers and regulators are taking actions or
have processes that are effective in lowering
the risk

are considered the "drivers" of lagging
Indicators. There is an assumed relationship
between the two, which suggests that
iImproved performance in a leading indicator
will drive better performance in the lagging
indicator. Improved rules, regulations,
oversight, procedures etc will lead hopefully to
fewer errors within various layers of

organisation and hence to less safety
occurrences

e
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Sample of Leading Indicatoréxv\

for REGULATORS

Level of Implementation of the Critical Elements of a Safety Oversight System

1 = Not Implemented

10= Fully Implemented

CRITICAL ELEMENT . = State’s Level of |mp|ementati0n
O = Ecac Average

1 2 3 4 5 6 7 8 9 10

Primary Aviation Legislation O O O O O O O O | O

Specific Operating Regulations O O O O O O O O O [ |

State Civil Aviation System and Safety
Oversight Functions

Technical Personnel Qualification and
Training

Technical Guidance, Tools and the
Provision of Safety-Critical Information

Licensing, Certlflgathn, Authorisation o O o O O o O O O -
and Approval Obligations ' prr

Surveillance Obligations O O O O O O O | O O

Resolution of Safety Concerns O O O O O O O O O [ |

e
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Sample of Leading Indicatdxr‘é\r\
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Safety Targets

/2
7> Safety targets are derived to meet either
political, strategic, regulatory, industry safety
objectives or management performance-
driven improvements.

» A cautious approach in setting targets is
recommended.

> |If targets are set too early in the process, or
If they are unduly correlated with other
performance indicators (such as efficiency
or pay), the whole process may be
threatened.

The starting point for setting targets should
be leading indicators and subsequently

with improved maturity of the system the b
targets for lagging indicators '

e
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y Tools and Methods:

4
PTAXONOMY (HEIDI/ADREP)
TOKAI ( TOol Kit for ATM Occurrence Reporting)

Severity and risk of recurrence principles (EAM2-
GUI5) and its related TOKAI tool

SOAM - Systemic Occurrence Analysis Methodology
— Causal Factors & Safety recommendations (EAM2-
GUI8) TOKAI future tool

Safety metrics, statistical tool & analysis of safety
trends — TOKAI tools

ASMT/INCAS
Safety Maturity Questionnaire — What If tool — RADAR
diagram analysis*

Safety Surveys Technique (EUROCONTROL/
ICAO/Transport Canada)

Overall SMS principles and metrics in EGSM

-.__"‘

a®
Te
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Functio

I
]|

Find | Firad Hlexk |

Selectio Input Area
n Tree

Reporting Form

Background data
Short zummary description of the ocgurence
Type of report ‘

Type of form/report

Walidate |
Mational incident ref. Number
State reporting |
Mumber of cross ref. reportz Cleanrput |

Date of ocourence i
Time of occurence (Local Time] ﬁ
Time of occurence [UTC)

Location of occurence i
Mumber of ATS units invalved and name 1
Ikjuny index [occunrence] |
Type of system alert

Data related to ANS Service Helm C ”
L ollapse

[Drata related to Aircraft Afehicle/Persons Adnim

Meteoralogical conditions 4 — button

Marme | Walue | -
M ational Reference Number: REFO0DO2
1. Date of Oceurrence [UTC): 12021993 ———— 1 §|
Time of Occurence [UTC): 15:40 ] InPUtS made
2. Day or Might: Day n ATS
Geographical location of courence [longitude/ather):
4. Mumber of aircraft involved: 2 OCCU rrence
Aircraft Mo 1 -

Operator: AFR |

Call sign andsor registration: F-GIVG LI !

HEIDI TAXONOMY

Edition 1.1

SAF.ET1.ST01.1000-10-00



Databaze TOFA|

MHew
Create Occumence From Exigting AT5 Occurence Beporting Form

Toolz: ‘wWindow Help

[Eloze EurentFile

rmpart Eram ExEting el S N eeurence Earm

[Ehange Neeumense Statis
Eitat:

E xit

. TOKAI - ATS Reporting Form: REPD003 [ _ (O] x]

File Databaze TOKAI Tool: “Window Help
W TOKAI - ATS OCCURENCE REPORTING FORM |
ATS Occurence Reporting Form OK | Help |

Mational Reference Number: IHEpu["]g Cancel | Pt |
Main Data, Box 1-12 T Other Data, Box 14-19 T Description of Occurence, Box 13
—1. Date and Time of Dccurence (UTC): 2. Day/Might 3. Geographical location of occurence:
DATE: Da.‘r'IDD tanth [t Yearl\(\(\(\( ' Day Latitude./ather I
TIME [ a5 HH:MM) TR " Might Longltude.-"otherl

4. Aircraft Involved

' Yes
" Ma

5. RTF frequency and surveillance E. Clazs of Airspace — 7. Tupe of Air Traffic Service:

equipment uged:

8. Estimated Harizontal / Yertical Distance S ot B stm

Ground-bazed Airborne
Wertical Distance: Horizontal Distance: [~ STCA [ GPWS
@ feet ' m @MW O km ) min I~ Msaw [T ACaS
I AR [ Other
| | [ SMF
[ Other
10, Traffic Information 11. Recordings reviewed?| —12. Weather
EfiED e ' Yes e

o ' No ' No

Alc Details

Operator: Il

redistration:

Call sign and/ar I
|

Type:
ADEP: I
I—

ADES:

QK

Cancel

Help

LD

—FL / &ltitude / Height
FL Altitude:

Actual I Actual
Cleared I

& fest Cm

Height
Actual
Cleared

& fest

Cim & feet

Cleared I—

—

Com

55R Code:

—

Mode C: " Yes " No

Fielevant route segment: I

— Flight Frule:
~FR ) SWFR C IFR/VFR ¢ Unknawn
CWFR ) CWFR C WFR/IFR ¢ Other
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Severity and risk of recurrence priﬁEipl\e\‘s
(EAM2-GUI5) and its related TOKAI tool

/“'}-”—Risk Analysis Completed

The rigk analysis has been calculated from the data entered. You can use the
buttons at the baottorn of the screen to go back and adjust / fine tune the results.

—Risk Calculations

AT Risk B3

ATh-Ground Risk A3

—Reliability Indicators

Overall | 7%
Severity N | 90%
Repeatabilty MY | 84%

[ ] aTMRisk [ ] ATM Ground Risk

what's This? | Qualitative | Quantitative Mokes Presious Mexk
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— Systemic Occurrence Analysis Methodology
EAM2-GUI8

ORGANISATIONAL
FACTORS

CONTEXTUAL HUMAN ABSENT OR

CONDITIONS INVOLVEMENT FAILED BARRIERS AGCIRIENT

(. J
Very heavy rainfall, Very heavy rainfall, Very heavy rainfall,
runway surface affected by runway surface runway surface
water affected by water affected by water

?

RaW Data Refl n QF1 overruns runway at Bangkok after landing long,
recent heavy rainfall, and water on runway.
\//SOFTWARE ‘ ‘ HARDWARE | [YENVIRONMENT ‘ ‘ LIVEWARE ‘ ‘ ORGANISATION
Revised approach/ Normal practice to Very heavy rainfall Crew employed flaps Introduction of new
landing procedure use flaps 25/idle e
introduced in 1996: reverse I
e e i Very heavy rainfall, runway -
thrust Importance of M
I S N it surface affected by water N
No appropriately stopping farce an windscreen wipers CaTECTE DY WEMET™"""T— | when changed landing
documented info, K Captain cancelled go- procedure researched
procedures regarding runways not known <
operations on water- Company B747s around decision by Cost-benefit analysi
- generally operated in retarding thrust levers ost-benefit analysis
affected runways Most pilots not fully of new landing
bout good weather & to -
aware abous FO awake for 19 hours procedure was biased
p laning' aerodromes with long, wake our:
No policies, aquap| g’ ) t the t f th
good quality runways at the time of the .
procedures on duty accident Contaminated runway
or work limits for Confusion after | issues not covered in
pilots with flying & thrust levers Captain did not order a recent years during
non-flying duties retarded, in high go-around earlier crew endorsement,
workload situation pr i or
Documents unclear High workload Recent crew recurrent training
(eg., key terms not situation, distraction experience using full “Land S
well defined) or inexperience reverse thrust lacking anding on Slippery
ys” (Boeing
y - i doc) not distributed in
Most pilots disagreed Partial loss of external Carglv if‘:z‘stsr: aln company since 1977
they had adequate visual reference due to stralegy for approgch
"oa'”'"g on landing heavy rain and landing No formal review of
n new procedures after
runways Abf::fse' %furr?:;rse Captain awake 21 ‘trial’ period
No policies or Iar‘\dmg roll not hours at time of r
procedures for noticed, not used accident
ma;zl:::nfc: of Captain & FO quite low
" Y for levels of flying prior 30
management pilots days

A
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ty’jmetrics, statistical tool & analysis of safety tr@hds
Z — TOKAI tools
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ACAS v Mo safety effect [E] :
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HurnberQfdircraf:slrvolved
Hoach —
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4
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RADAR

Tracks ‘

Radar Data OR

R
External Events

DATABASE
Storage

Flight Plans

v

User Site
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Hot Spot Analyses 5

” Critical distance recordings
between 0-2NM / 0-600ft
between 2.1-4NM / 0-400ft H

— map

m critical distance

m other proximities

4y
« Critical distance recordings do not show a hot spot 9
Wy

=> criterion not relevant for hot spot analyses

> _4

EUROCONTROL



P
Analyze a wider set of occurrences

y

5
L

;

000015

g

Total rmunber of events nonmalised by traffic o

.

W3.75t0 5 NM
O0to 3.75 NM

Sector 1

Sector 2

Grey part: low probability for manual reporti

Sector 3

White part: high probability for manual reporting

o

To

EUROCONTROL




Safety Surveys Techniq

(EUROCONTROL/ ICAO/Transport Canada)

v Staft

» Technology

Internal Processes

Organisation of
services

¢ Operational
Concept

» Working
Practices

» Strateqgic
Management

» Capacity

» Productivity
r Reliability

» Cost of service
— ATC charges
— Delay costs

» Quality of
service

— Delay
- Predictability
-~ Availability

» Institutional

— Legal framework (labour laws, environment law,

etc.)
— Scope of services provided

— Ownership and governance

¥ Operational
— Traffic complexity
— Geography
— Airspace structure and size
Traffic mix

EUROCONTROL




Safety Management Plan Scoring

M\"x
Safety Surveys Technique
(EUROCONTROL/ ICAO/Transport Canada)

Documentation & Oversight Scoring

2.3 Records
Management
3.1 Reactive
Processes
3.2 Proactive
Processes

Analysis

3.4 Risk
Management

_ i

100%-
90%-]
80%-]
70%-]
60%-]
50%-]
40%-
30%-]
20%-]
10%-]
z = 8%z S B 8. 0% =
3 £E 4235 5 Zo%, &8 S5 g
> 337 227 ¢ 5:fE Sk g S22 22
K] §¢s o543 “E ,8856 €3 H 5588 28
3 E SGgzez E Szg g8 -4 €82 J3
o 35 € o ° 9= 5 §528 8
ELEMENT ESARR ELEMENT SCORE Component Score
Compliant
1.1 Safety Policy Y/N 4
1.2 Non-punitive Safety Reporting Policy Y/N 3
1.3 Roles, Responsibilities and Employee Involvement Y/N 3
1.4 Communication Y/N 2
1.5 Safety Planning, Objectives and Goals Y/N 3
1.6 Performance Measurement Y/N 2
1.7 Management Review Y/N 4
Total: 21/35 60%
2.1 Identification and Maintenance of Applicable Regulations Y/N 4
2.2 SMS Documentation Y/N 3
2.3 Records Management Y/N 3
Total: 10/15 67%
3.1 Reactive Processes Y/N 3
3.2 Proactive Processes Y/N 2
3.3 Investigation and Analysis Y/N 3
3.4 Risk Management Y/N 3
Total: 11/20 55%
| 4.1 Training, Awareness and Competence Y/N 4
Total: 4/5 80%
| 5.1 Operational Quality Assurance* Y/N 3
Total: 3/5 60%
Emergency Preparedness and Response Y/N 3
Total: 3/5 60%
Component Score Total:
Overall SMS Score (Component Score Total / # of Components): 52/85  62%
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Key Principles

B A
* Information to public/stakeholders >_Public/

* Reassurance to public Industry

» Call to action by stakeholders

* Facilitates identification of
scope of action required

* Facilitates management
of improvement of
service

Performance
Indicators

Management
Measurement Metrics

ncreasing level of

Laws

Incidents Audit Compliance

Information Culture

Resources

Accidents

AIB Recommendations SMS Procedures

process needs to be a continuous improveme

Stakeholder Requirements

e

Interested Parties

~

European/
States/

Industry
(Aggregation of ANSP/States)

Organisational
Level
(Service Pro
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Example of Public KPI — SMI in FAI§S\.\

LY

\

Separation Minima Infringements
5 years moving average
(occurrence per million flight hours and severity)
Baseline 2003 = 100%

100.0% -
80.0% -
0/ 4
60.0% @ Severity A+B
40.0%
20.0%
0.0%
2003 2004 2005 2006 2007
Separation Minima Infringements Separation Minima Infringements
5 years moving average 5 years moving average
(occurrence per million flight hours and sewerity) (occurrence per miIIngH'I'HTrs and severity)
1.4+ 45.0+ I I
1.2 40.0 I I
35.01
1.0+
30.0
25.0
20.0
15.0
10.0-
5.0
0.0
2003 2004 2005 2006 2007 2003 2004 2005 2006 2007
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