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Safety Audit of ATS — Safety Audit Planning

Concept Model

shel Safety
Reason Audit
System Process .
Etc... Planning
Standards

ICAO Annex 11
D

Air Traffic Services

AD
ACC
AIS
APN

Safety Audit of ATS — Safety Audit Planning

a.  Licensing
b.  Training / Refresher Training
. Manning of Control Position

\ e
V\

ATS Safety Audit
- Control Tower

/V
— T

Procedures / Environment ‘

TF@meaoow

Documents

~oasowe

Telephone links
Radio equipments
Lightings

PAPI / VASIS
MDWR

RVR

/

Selection of Rwy-in-use b QZ?Z', Lo
Control position — Rwy, GMC, GMP ¢ Log e,.mei‘
Airfield Inspection d.  Crash Alarm / Fuel cut
Procedures for FOD System Manual
ﬁ;ul:na\ :-I?zgrds j. Ship crossings ? e.  Equipment Manual

icopter Ops k. Bad Wx Ops f. Rwy Friction Tests Resulty
Joining Procedures I Aifield Fam Progm
Runway Inspections m. Etc.

Contingency plans

Safety Audit of ATS — Safety Audit Planning

Checklist

Preparation

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Checklists - Preparation

More than simply reviewing reference
documents and drafting questions.

Checklist must be prepared to enable the
auditor to assess the degree of compliance
with the documented system.

Questions should demand a response that thg
safety system is being complied.

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 — 11 December 2007

Checklists

Checklists should not be considered as an
inflexible procedure.

During the audit, additions can be made or
the format restructured as required.




SAFETY AUDITS OF AIR TRAFFIC SERVICES
511 December 2007

Example of an audit checklist :

SAFETY AUDITS OF AIR TRAFFIC SERVICES
511 December 2007

Example of a complete audit checklist :

Al ot
[ AP ———
Chang Conent e PR —
[y
f—
e S e [ R 1
fe—
P P —— N
3 | e = T
he e o e .
LT ——— .
Dt 18 Buane
Rty et e

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Example of an audit checklist — (with deficiencies):

doi o e
Alr Trasle Sarvioes Sakbty Ancl

sustcray | 1| et | e

Safety Audit of ATS — Safety Audit Planning

Conduct of a Safety Audit

Evidence Gathering

Safety Audit of ATS — Safety Audit Planning

Evidence Gathering:

Objective evidence are used to confirm or otherwise
that what has been said is actually practised.

Documentary and/or physical evidence must be
gathered.

Safety Audit of ATS — Safety Audit Planning

Evidence Gathering:

Auditors should always verify responses by observing
objective evidence.

Objective evidence might be:

« positive - that is it exists and can be seen
« negative - that is something that should exist does not




Safety Audit of ATS — Safety Audit Planning
Evidence Gathering:

It is also important that documents are not accepted at
face value.

The auditor must thoroughly understand what is being
presented, and should always ask for verification of
spoken claims.

Safety Audit of ATS — Safety Audit Planning
Evidence
Gathering: Ideal Ask for
specific
example
, Select from log
USEfUI or register
Hit and miss Random selection
Avoid

Safety Audit of ATS — Safety Audit Planning

Team Management

The Team Leader for the audit is responsible
for the control and direction of his/her team
throughout the exercise.

Safety Audit of ATS — Safety Audit Planning

A successful audit contain the following:

« time management
« questioning techniques / listening

* sampling

* note-taking

« audit trail — linking evidence together
« use of checklist

« concise summary of findings

Safety Audit of ATS — Safety Audit Planning

Exit Meeting

Safety Audit of ATS — Safety Audit Planning

Exit Meeting:

The purpose of the meeting is to present the audit
findings to the auditee management team.

It is therefore important that the auditee is
represented by managers with executive responsibility,
able to formally accept findings and decide upon
corrective action.




Safety Audit of ATS — Safety Audit Planning

Exit Meeting:

The meeting should allow findings to be discussed
or even challenged.

Team Leader should be prepared to modify or
even withdraw nonconformities should there be
reasonable grounds for such action.

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Example of an exit meeting :

Safety Audit of ATS — Safety Audit Planning

Exit Meeting:

The following points should be included :

« reiteration of the audit scope and objectives

« a disclaimer — audit is only a sampling exercise
« recognition of auditee’s cooperation

« statement of confidentiality

« summary of audit findings

« presentation of specific nonconformities

« resolution of queries




SAFETY AUDIT
PLANNING

Audit Programme

SAFETY AUDITS OF AIR TRAFFIC SERVICES
511 December 2007

Planning an Audit Programme

Safety Audits can be of great benefit provided
they are carried out professionally and
thoroughly.

Careful and comprehensive preparation
is essential to the overall success of any
audit.

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Inadequate preparation can result in:

« Devalued audit findings

« A loss of credibility in the audit function overd

« a waste of both auditor’s and auditee’s time

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

A good rule of the thumb

+ 40% of the total hrs estimated for
the audit in preparation activities

« a further 40%6 on conducting the audit

« remaining 20% devoted to reporting
and follow-up actions

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

An audit programme should always contain provision for:
« an opening and a closing meeting with the senior management
« regular (at least twice daily) audit team meeting

« contingency or ‘mopping-up’ operations

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Example of an audit Time-table




SAFETY AUDITS OF AIR TRAFFIC SERVICES
511 December 2007

Questions and Checklists

Prior to conducting an audit, it is important to
have a vehicle to enable the auditor:

- to identify which elements are for audit,
- refer to relevant documents in the air traffic system,

- record preliminary findings and observations.

SAFETY AUDITS OF AIR TRAFFIC SERVICES
511 December 2007

Checklists

Checklists are simply a sequential series of
written questions or topics, designed to act as
a prompt to the auditor.

- provide a useful guide or memory aid

- form a record of what was checked during the audit
- ensure that all major points are covered

- help to save time in note taking during an audit

- assist in the preparation of the exit meeting

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Checklists

Checklists should not be considered as an
inflexible procedure.

During the audit, additions can be made or
the format restructured as required.

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Example of an audit checklist :

SAFETY AUDITS OF AIR TRAFFIC SERVICES

5—11 December 2007

Entry Meeting

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Entry Meeting

All audits should start with a brief meeting
with the auditee management.

It provides the opportunity for all attendees td
clarify any problems or conditions relating to
the audit.

It is the responsibility of the Team Leader to
manage the entry meeting.




SAFETY AUDITS OF AIR TRAFFIC SERVICES SAFETY AUDITS OF AIR TRAFFIC SERVICES
511 December 2007 511 December 2007

Entry Meeting Example of an entry meeting checklist:

The following points should be covered as a minimum : or o=

AUDIT DATE

- introduction of audit team 1 e s e s e s

3| Chulas By Mg Andmce Raond o sigan.

3. | e the scope ot st vt the st

scape

- reiteration of the audit, scope and objectives

5| e or ay rviins 0 docamantains sice e Docamas R

- statement of confidentiality

3| Bohine ate maotoue,
Fevionpoces s e contol
[
A qustions fopetional cntolles
g of s

- review of programme & resolve queries

Contdatiley cntimed.

gl ot Actins poces

gl Mor Cometve Adiors ey e Bt i,

- confirmation of administrative arrangements

[y ——

10, | Contion Ut e et b e allocaed o uch andier

s

- coverage of how audit findings will be raised

11| Conton s ey st s i, e frthe et st

12, | Contion evaibitty of il nsded by e it e

- confirm format of the exit meeting (time,who will attend, where.... etc)

SAFETY AUDITS OF AIR TRAFFIC SERVICES
5 - 11 December 2007

Example of an entry meeting form:

T e




Safety Audit of ATS — Safety Audit Planning

What is Safety Auditing?

*...ameasure of an organisation safety performance.”

Roger Saunders, The Safety Audit — Designing Effective Strategies (1992)

Safety Audit of ATS — Safety Audit Planning

A Safety Audit -

a) Isusually regarded as a measure of performance
in terms of accident reduction / prevention; and

b) Examines safety policies, practices, procedures
and programmes.

¢) Isa pro-active instrument in the Safety Management System

ATS Safety Management

“to ensure that the level of air traffic services (ATS) .... are appropriate and
adequate for maintaining an acceptable level of safety in the provision of ATS™

OBJECTIVES

Ensure established level of Safety related enhancements
safety is met are implemented
Collection and evaluation
of safety-related data -
Fol low-up Actions
Monitoring Safety Levels . .
Review of incident and other

safety-related reports

Safety and Standards _|nits to Audit
specialist group

safety Reviews review
a) Regulatory issues

SAFETY AUDITS Audit Contents —b) Opnl and technl issues
c) Licensing & training issues

o a) Airspace re-organisation
Safety Assessment |- Required in the proposal for: b) provision of ATS procedures

©) New equipnment, systems or facilities

Hazard management
a) Publicity
safety Enhancement Measures Safety Avareness — p) Training
Programme c) Education / Safety Seminars

Safety Audit of ATS — Safety Audit Planning

Safety Audit Planning

In Safety Audit Planning, concept models are used as
tools to provide a systematic approach to safety review.

These models also serve as a structure to integrate
standard requirements and audit reviews.

Safety Audit of ATS — Safety Audit Planning
Safety Audit Planning

3 basic concept models in Safety Audit planning :

1. SHEL model (Frank Hawkins)

2. Swiss Cheese model (James Reason)

3. System process model




Safety Audit of ATS — Safety Audit Planning

The SHEL model provides a conceptual framework to
illustrate the interfaces and interaction between categories:

Liveware — Software
Liveware — Hardware

Liveware — Environment

Liveware - Liveware

Safety Audit of ATS — Safety Audit Planning

Frank Hawkins SHEL Model Concept

SHELL MODEL by F. Hawkins .
Liveware

ATC
Pilot
Maintenance
Engineer

SAFETY AUDITS OF AIR TRAFFIC SERVICES

Frank Hawkins SHEL Model Concept

SHELL MODEL by F. Hawkins

Software
Operating Procedures
Checklists
Instruction circulars
Notams

SAFETY AUDITS OF AIR TRAFFIC SERVICES

Frank Hawkins SHEL Model Concept

SHELL MODEL by F. Hawkins

Hardware
Displays
Automated systems
Lightings controls
Communications

SAFETY AUDITS OF AIR TRAFFIC SERVICES

Frank Hawkins SHEL Model Concept

SHELL MODEL by F. Hawkins

Environment
Weather
Lighting Ambience
Noise
Stress

SAFETY AUDITS OF AIR TRAFFIC SERVICES

Frank Hawkins SHEL Model Concept

SHELL MODEL by F. Hawkins

Liveware

Leadership

Teamwork
Crew cooperation

Personality interaction
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Frank Hawkins SHEL Model Concept

SHELL MODEL by F. Hawkins

Safety Audit of ATS — Safety Audit Planning

Reason Swiss Cheese Model

Safety Audit of ATS — Safety Audit Planning
Reason Swiss Cheese Model

Prof James Reason views the aviation industry as a complex
productive system.

Reason’s Swiss Cheese model is used primarily as an
accident causation model to investigate the breeches in the
aviation layer of defense.

SAFETY AUDITS OF AIR TRAFFIC SERVICES

Reason Swiss Cheese Model

Layers of
defences
S Hazards
” management
g
5 o D |
Equipment
maintenance
5 0 ATC procedures]s
Controllers’
Hazards competency

SAFETY AUDITS OF AIR TRAFFIC SERVICES

| Accident Prevented |

Layers of
defences
° Hazards
56 management
O © Equipment
maintenance
5 0 ATC procedures
Controllers’
Hazards competency

Safety Audit of ATS — Safety Audit Planning

Shel and Reason’s Model

In addition to Reason’s model, the conceptual SHEL
model will facilitate the data collection task by
providing a systematic approach to identifying
problems.




Safety Audit of ATS — Safety Audit Planning

System Process Model

System Process examination is a model use in aerodrome Personnel
certification audit. Competency? Environment
. . s Trainined? — .
System Process identifies 5 key elements within a system : o View Obstructed?
Licence? Noise/Distractions?
Equipment Drinks - hazards?
1. Personnel =quipment
> Eaqui COMMS?
. ipmen R i
qu.p ent Airfield Lightings? Information
3. Environment ASDE? Procedures- clearly
4. Material understood? updated?
. Material relevant?
5. Information I Onerati !
Headset - Compatible? perating manuals-
easily accessed?
Binoculars? New info — how
[ [—Stationeries; pens/pencil ? disseminfted?

Safety Audit of ATS — Safety Audit Planning

System Process Model — Aerodrome Control Service

Safety Audit of ATS — Safety Audit Planning

Other Models include :

Method
3 M Approach:
Machine
Man
Machine
Method

Other Models include :
Critical Elements Approach:
CE 1 - Primary Aviation Legislation

CE 2 - Specific Operating Regulations

CE 3 - Civil Aviation Systems and
Oversight Functions

Safety Audit of ATS — Safety Audit Planning

CE 5 - Tech Guidance, Tools and
Provn of Safety-Critical Info

CE 6 - Licensing, Certification, etc

CE 7 - Surveillance Obligations

Tools used in the Comprehensive Systems
Approach audit

Audit Protocols — an example

1cA0
reference

Implementation as.

Status | | [Example o evidence to be reviewed pleries

’Aweus [ — nﬁ
ansuered

3

OPS 4.000 - Legislation and regulations for aircraft operations

Do Title and date of

35 elc,

g% | OPS 4001 Has the Stte developed i Satisf
Qves | applicabilty of all Q satisfactory
126 | oot spele 9 | Qg | regulatons elated o 3 Not satistactory 2
e | oo 1 b e Sae 10 operation o arcrafs. Q Not applicable
93 implement the provisions of annex 67 Review the compliance
panti checklist
33
e Title and date of
Doc OPS 4002 Has the State developed itle and date of
5 | g pronuigaed speciic opeaing | Qyes | applcabiliy of il Q satisfactory )
1208 | eguatons appicatle 0 _avorat | QNo regulations related to 0 Not satisfactory
212 | peaions o el tre Sate 10 operation of aircras. Q Not applicable
on | implement e provisions o amex 18 Review the compliance
Path checkiist
[OPS 4.060 — Availability of qualified technical personnel and training
o Review recruitment
Do requirements. This can "
OPS 4,062 Has the CAA esiabished Q satisfactory,
B | oo e 8 ool Applicable || |
become aperaions nspecios? 4Yes | 1Fiveormoreyearsin | 0 Notappicatie | Critical
94 QNo ritica
Doc air transport
a3 2.5.000 flight hours, Element
Parth 3. Training experience,

Safety Audit of ATS — Safety Audit Planning

Concept Model Air Traffic Services

Shel Safety AD

Reason Audit ACC

System Process .

Etc.. Planning -~

Standards
ICAO Annex 11
Do




'ty Audit-Process-

ATS Safe
— e

ATS Safety Audit Process

» October 2001-1CAO set a new
standard for state to:

> Establish safety management
programmes to ensure:

1)Air traffic services
2)Commes/nav/surveillance systems

maintained at safe level.

MK 3

Audit Objectives

» To ascertain compliance with ICAO
Standards and Recommended Practices.

> To ensure adherence with prescribed
standards and procedures in the
provision of air traffic services.

> To determine the effectiveness of safety
planning in ATC operations.

> To highlight commendable findings
(where appropriate)

MK 4

SCOPE OF AUDIT

> Licensing and Training Issues

> Regulatory Issues

> Operational and Technical Issues
criteria & requirements as specified in:
1. Air Traffic Service Manuals
2. ICAO Annex 11
3. PANS ATM Doc 4444
4. ATS Instruction Circulars

MK 5

Authority For Audit Programme

» Head (Standards Unit) is the convening
authority for safety audits as approved
by the Division Head (ATS), and;

- is accountable to the Division Head
(ATS) for matters relating to safety
management system and safety
oversight of air traffic services.

- is authorised to plan the conduct of
safety audits and the selection of audit
team members.

MK 6




Audit Team

> The audit team usually consists of
two members (lead auditor and safety
auditor)

» This number may be augmented,
depending on the size and complexity
of the unit to be audited.

Audit Team Qualifications

> An audit team member must be at
least an ATCO Grade IV

(supervisory appointment)
> Must hold two valid ATC ratings.

> Has completed and obtained a pass

in an approved audit training

MK 7 MK 8
Auall ime Eﬁe
Dates Time Activities Venue Officers Involved
Seletar Briefing | Audit Team
0900 Entry Meeting T
Document Review - Seletar Briefing | Audit Team
1000 | it Sampling and Review | Room cst
Tuesday Pling CO (Seletar Tower)
. . A 1300 Lunch Break
> 3 months prior to audit oo o9 | oy | AT
1400 Process Analysis R cst
Iys CO (Seletar Tower)
> 2 months prior to proposed dates:
" ‘Audit Team
. om | DO | ST | h s
> Unit Head to concur or propose alternate ety [ e
28 March 2007 ! Breal
Audit Team
Night Observation Visit - Seletar Tower
dates. | | S| W arae
“Tower Controllers
2300 | Audit Team Review - Seletar Briefing | A i team
Summary of Findings
0830 Findings - Preparation of Seletar Briefing | A it Team
Draft Preliminary Report
Thursday
29 March 1400 Preparation for Exit Meeting ie‘“a'B"“"”g Audit Team
2007
Audit Team
csT
MK 9 1500 | Exit Meeting MK | poketar Briefing | Gpserver - saTCM 10
=)

Audit Process
# Upon confirmation of audit schedule:

# Lead Auditor to prepare checklist on the 4
elements:
1) Personnel & Training
2) Documentation
3) Procedures & Environment
4) Equipment

MK 11

Safety Audit Process

Audit Flow Chart

Schedule for Update Schedule
safety Audit for Safety Audit
Head N :,fy A
oti ssign
(Standards) Unit to be Audit
Audited Team
Close
Create Audit Audit
File File
Define Audit Prepare
Scope and | | Draft Audit
Audit Objectives Report
Team
Plan Audit Opening Conduct Exit Prepare
| Meeting || of Audit [?] Meeting Audit
Report
Ly
Prepare and
Unit confirm L E:ﬁzg:se
Heads Scheduled N N —
action plan
Audit Period " -




Audit Procedures

Audit Day 1: Entry Meeting:
> Lead Auditor will conduct entry meeting.

Audit Team introduced to Auditee.

\

Objectives / scope of Safety Audit outlined

Audit standards confirmed.

vV V V¥V

Audit methodology explained.

MK 13

Audit Procedures

Audit Entry Meeting: (continued)

- including reviewing process, random
sampling of documents, on-site
observations and interviewing
operational controllers

Explain the corrective action process

Check for availability of facilities and
resources as required by the audit team.

Confirm the date/time for an exit meeting.

MK 14

Audit Procedures

Audit Day: Conduct of audit:

> Should be conducted in accordance with
audit plan.

> Interview auditee to gather objective
information to determine effectiveness
of safety planning and practices.

> Use questions checklist based on four
main elements, namely Personnel and
Training, Equipment, Procedures and
Documentation.

MK 15

\

Audit Procedures

Audit Day : (Documentation review)
Ensure operating manuals are available,
updated and accessible.

Examine watch logbooks and records for
reports on:

(a) equipment unserviceability

(b) abnormal reports

(c) animal hazards

MK 16

Audit Procedures

> Conduct of audit: Day 2
> On-site observation:
- work practices
- manning level
- control room discipline
Gather information through interview of
watch manager and controllers

MK 17

\

>

\

Audit Procedures
Conduct of audit: (continued)

Deficiencies when identified, should be
recorded as observations or findings.

All audit findings for non-compliance or
non-adherence must be verified.

Ensure that findings are supported by
evidence and documented in a clear and
concise manner.

MK 18




Audit Procedures
Evidence Gathering:

» Audit team must always verify auditee’s
response during interview by gathering
documentary and physical evidence.

» Objective evidence is used to confirm or
refute what has been said by auditee or
actually practiced by operational staff.

> It is important not to accept what is said
at face value.

> Always ask for verification of spoken
claims.

MK 19

Audit Procedures

Summary Of Findings:

> Review and validate findings of safety
audit prior to exit meeting.

> A summary of findings must be completed
and presented to Unit Head at exit
meeting.

MK 20

Audit Procedures
Definitions Of Audit Findings:

> Non-Compliance:

- An audit finding that identifies areas
where ICAO SARPs and provisions in
ICAO PANS ATM Doc 4444 are not
implemented.

» Non-Adherence:

- An audit finding that identifies areas
where standards and procedures as
specified in ATSM and related
documents are not applied or not
applied correctlyh.ﬂK

21

Audit Procedures

Definitions Of Audit Findings:

> Observations:

- An area which, in the audit team’s view,
could improve efficiency and/or
generate an improved safety outcome
and which the auditee should note and
address.

MK 22

Audit Procedures
Exit Meeting:

> Lead auditor convenes exit meeting with
auditee (Unit Head) at the end of audit.

> Brief the auditee on the audit findings of
the unit’s safety oversight activities.

> Provide information on the findings and
recommendations that would be included in
the final audit report.

> Allow audit findings to be discussed or
even challenged.

MK 23

Audit Procedures

Exit Meeting: (continued)

> Be prepared to modify or even withdraw
certain audit findings should there be
reasonable grounds to do so.

> When the auditee agrees with the audit
team’s findings, corrective actions must
be taken to address the issues.

» Agree on a time-frame for the unit to
come up with a corrective action plan to
resolve the findings.

MK 24




Audit Procedures

Dispute Resolution:

» In the event of a failure to resolve issues
associated with a safety audit, the
matter would be referred to Division Head
(ATS) through CATCO and Head
(Standards Unit).

MK 25

SAFETY AUDIT PROTOCOL

Security of Audit Documentation

All documentation relating to the safety audit
should be treated as “ Audit-in-Confidence”
and marked accordingly.

Documentation including draft reports,
evidence, summary of findings and
recommendations should be secured at all
times.

MK 26

Safety Audit Process

Draft Audit Report
Findings and Recommendations

Operational Unit: Reference Number
Audit Period:

Document Reference: Audit Protocol Reference:

Type Of Findings: [0 Non-compliance of Standards and Procedures
[0 Non-adherence of Standards and Procedures

Findings:

Recommendations:

Lead Auditor: Date:

Team Member/s:

Audit Report

> The audit report is an objective reflection
of the results of safety audit.

> It provides information on the status of
implementation of ICAO SARPs, ATSM
standards and procedures and practices.

» The report would also serve to identify
the need to initiate corrective action on
deficiencies in the ATS system.

MK 28

Final Audit Report

> The final audit report represents the
official report of the safety audit.

> Lead Auditor prepares the report in
consultation with audit team members.

> It should be made available within 28
days after the end of safety audit.

> Primary objective of distributing the
report is to enhance safety in air traffic
services.

MK 29

Post Audit Follow-up

» Purpose is to validate the effective
implementation of the corrective action
plan submitted by Unit Head.

> Audit follow-up reporting forms and
checklists should be completed for each
finding.

» A report should be submitted on the
implementation status of the unit
corrective action plan.

MK 30




Closing Of Safety Audit

» The safety audit would be completed when;

- the final report has been published and
accepted

- an action plan to address deficiencies
and/or non-standard practices has been
completed

- the deficiencies and non-standard
practices have been closed by Lead
Auditor

MK 31

SAFETY AUDIT PROTOCOL

Audit Process Timeline
a. 3 months prior to Audit Day — notify Unit Head (Auditee)

b. 2 months prior to Audit Day — Unit Head to concur with
schedule of audit

c. Audit Day - conduct audit of ATC Unit

(2 to 3 days depending on
size of audit)

MK 32

Audit Process Timeline

d. Exit Meeting - Audit Team to inform Unit of

findings & recommendations

e. 7 days after end of audit - Audit Team to submit draft
report to Unit Head

f. 14 days after end of audit - Unit Head to submit unit's
- corrective action plan

g. 21 days after end of audit - submit draft final report to
Unit Head

MK 33

Audit Process Timeline

h. 24 days after end of audit - Unit Head to provide
comments on DFR

i. 28 days after end of audit - Audit Team to publish
Final Report

j. Completion of corrective
action plan

- close audit file

MK 34




Safety Audits
of
Alir Traffic Services

Overview of

ICAO USOAP

Comprehensive Safety Approach

ATS Safety Management Programme

in Singapore
1 2
Outline of Presentation ATS Safety Management
History
O History
e 1995

O Comprehensive System Approach
U CAAS Safety Management Structure
O ATS Safety Management Programme

Q Conclusion

—On 7 June 1995, ICAO Council approved the ICAO
voluntary Safety Oversight Assessment Programme
(SOAP)

* 1996

— The 31st Session of the Assembly endorsed and
launched first stage of program (voluntary)

» 88 requests, 67 assessments made
» Annex-by-Annex approach

ATS Safety Management

History

- 1997

— DGCA Conference addressed the need for increased
attention to global aviation safety as identified
through the SOAP

— Conference made 38 recommendations, the most
significant being:
« Regular, mandatory safety audits to be carried out by ICAO
* Greater transparency and increased disclosure
* Programme to be extended

« ICAO Council ensure allocation of adequate resources for the
implementation of the audit programme

ATS Safety Management

History

- 1998

— The 32 Session of the ICAO Assembly established the
Universal Safety Oversight Audit Program (USOAP)

Emphasis on:
* Annex 1 — Personnel Licensing
* Annex 6 — Operation of Aircraft
* Annex 8 — Airworthiness of Aircraft

— 181 Audits conducted, 162 Follow-ups,
Annex-by-annex approach




ATS Safety Management

History

« 2001

— 33rd Session of ICAO Assembly adopted
resolution to expand the USOAP to include:

Requirements contained in

* Annex 11 (ATS) and

* Annex 14 (Aerodromes)

* And other safety-related fields e.g. Annex 13

— Provisions and guidance available in ICAO
PANS-ATM DOC 4444 and ICAO PANS-ATM DOC
9735

ATS Safety Management

History

* 2005

— 35th Session of ICAO Assembly adopted
Assembly resolution A35-6, that:

* USOAP further expand to include safety-
related provisions in all safety-related
Annexes (except Annex 9 and 17)

e USOAP restructured to implement the
comprehensive system approach to reflect
the critical elements of a safety oversight
system

ATS Safety Management

History

ICAO USOAP has enjoyed a high degree of
acceptance on the parts of the States

The success of the Programme had led to
demands to cover all safety-related areas
of aviation

Audit Findings now classified under the
critical elements

Greater transparency — audit information
to be made public

ICAO SAFETY OVERSIGHT AUDIT

Comprehensive Systems

Approach Audit

10

Comprehensive systems approach audit

o A comprehensive systems approach
(CSA) refers to:

“the implementation of a structured
process and methodology for the
planning, preparation, conduct,
reporting, follow-up and evaluation of
ICAO safety oversight audits.”

11

Comprehensive systems approach audit

o A systems approach audit :

o Looks at States’ safety oversight systems
from a process perspective;

o Provides a timely picture of the overall
health of a State’s safety oversight system;

o Focuses attention on critical safety areas;

a Allows for flexibility depending on the size
and complexity of the aviation system
established in a State.

12




Comprehensive systems approach audit

o Benefits of a systems approach audit:

o Assesses a State’s overall capability for safety
oversight;

o Assesses the effective implementation of the
critical elements of a safety oversight system;

o Avoids a piecemeal approach of evaluating
aviation Safety Standards.

13

Comprehensive systems approach audit

o Benefits of a systems approach audit:

o Promotes uniform implementation of
international safety Standards;

o Provides the safety oversight capability of the
State;

o Contributes to the safety and efficiency of
international air transport system.

14

Scope of the Comprehensive System Approach audit

Aircraft

RANS-ATM

Scope of the Comprehensive System Approach audit

Airworthines
of Aircraft
Annexes

and
Regulations
Convention
Annex 2

Navigation
System
Annexes 3,4,5
10,11,12,15 &
RANS-ATM

Aerodromes
Annex 14

Functions

SAAQ

16

ICAO SAFETY OVERSIGHT AUDIT

Critical Elements of an
effective safety oversight

system

17

Critical Elements of an effective safety oversight
system

Effective safety oversight system

U What is meant by an effective safety
oversight system?

U What are the elements that you would
consider essential for a State to establish
and maintain an effective safety oversight
system?

18




Critical elements of a State' s safety oversight system

of Safety
Concerns

19

Critical elements of an effective safety oversight system

U Enables the effective implementation of
safety-related policies and associated
procedures.

U Encompasses the whole spectrum of civil
aviation activities.

U Serve as safety defence tools of a State’s
safety oversight system.

20

ICAO SAFETY OVERSIGHT AUDIT

Tools used in the
Comprehensive Systems
Approach audit

21

Tools used in the Comprehensive Systems
Approach audit

Audit tools:
o Compliance Checklist (CC);

o State Aviation Activities Questionnaire
(SAAQ); and

o Audit Protocols

22

Tools used in the Comprehensive Systems
Approach audit

Compliance Checklist:

o Provides ICAO with information on a State’s
level of implementation of international
SARPs;

o lIdentifies differences in a State and those

established by international standards (article
38 of the Chicago Convention)

23

Tools used in the Comprehensive Systems Approach audit

Compliance Checklist — an example

Ihffercsce

Arey
Referenes &
anr Aircraft Accidemt and lacidem b

.:| Rl
Level of compliance

O oo g | O

Annex
Reference

I .
Identifier Reference difference for

comments,




Tools used in the Comprehensive Systems
Approach audit

State Aviation Activities Questionnaire

(SAAQ)

o Provides information on the organization
and system established by a State to meet
its safety-related obligations as a signatory
to the Convention on International Civil
Aviation.

25

Tools used in the Comprehensive Systems
Approach audit

Contents of the State Aviation Activity
Questionnaire (SAAQ):
o Part | — General administrative information
Part | — Legislation
Part Ill — Organization
Part IV — Operational activities
Part V — Air navigation services
Part VI — Aerodromes

Part VII — Aircraft accident and incident
investigation

0O 0 o0 o oo

26

Tools used in the Comprehensive Systems
Approach audit

Audit Protocols (PQ):

O Used for the conduct of the on-site audit;

O Auditing against the critical elements of a
safety oversight system;

O Provide guidelines on what evidence should
be reviewed;

27

Tools used in the Comprehensive Systems
Approach audit

Audit Protocols (PQ):

O The primary tool for on-site audit to ensure
transparency, consistency and standardization;

O Enhances confidence and reliability in the
conduct of audits;

O Reflect the core areas of the audit Programme.

28

Tools used in the Comprehensive Systems
Approach audit

Areas covered by the Audit Protocols:

o Primary Aviation legislation and civil aviation regulations
(LEG)

o State aviation system and safety oversight functions
(ORG)

Personnel licensing system (PEL)

Operation of aircraft (OPS)

Airworthiness of aircraft (AIR)

Aircraft accident and incident investigations (AIG)
Air navigation services (ANS)

Aerodromes (AGA)

[ I R [ R )

29

Scope of the Comprehensive System Approach audit

Legislation

Aircraft

Personne Airworthines

and o -

. - . perations )
Regulations || Licensing Ji , "o eig of Aircraft
Convention Annex 1l / " bave rps Annexes

PANS-OPS

Navigation

Functions

SAAQ

10,11,12,15 &
RANS-ATM

30




Tools used in the Comprehensive Systems

Approach audit

Audit Protocols — an example

1ca0

rsm tobe audited or questons 0 ni

Implementtion as.

e [

Tools used in the Comprehensive Systems Approach audit

« Safety oversight audit process:

OPS 4,000 - Legislation and for aircrat oS | Auditor Pre-audit OnAslijtgit Post audit
tate Assessment Location Montreal : Montreal
oo Tite avecaresl__ Regponse i
% OPS 4001 Has the State developed MW ory
B | Smerm e | Tt | Sl | Sec Gen letter to State
5| EmamEr | o, | O / Auditor openinly meeti
Py Notes Team _j | /OPeningmesting -
5= &231@;;‘"23@‘“%:“ ooty ofal j;;y;ﬁgw \' , Activities Update meeting P report
G| e e AP otBtol | oot oeeie SAAQ & iy
e | ey egrion Reviow tho compliance %—‘ cc
33 — == £ _ Evidenee
W 60 — Availability of qualified technical personnel and %—‘ ‘ 4
& \\gr o o e | g sl Tapoicabl Closifg meeting
921 E P epecius? aYes ;‘:\r\;::';::‘ore yoarsin | 0 Not somnae” Critical 4 SPO handover to TL
oo 25,000 light hours, Element
"2’!,"7 Source Reference W 3. Training experience, Time Frame 12 months day 8 months+ N
31 2
Adopting the Standards...
Review  Two main components in a safety
- History of ICAO USOAP management system:
. - f r | ry and oversigh
 Comprehensive Approach Sa et_y egulatory and oversight
function
CAAS A h — Active safety management system of
pproac the ATS provider
* CAAS Safety Management Structure
* ATS Safety Management Programme
33 34
Adopting the Standards... SMS Structure in CAAS
e CAAS started to formalise safety [ Safety Management Steering Committee ]
management system to achieve: — Chairman (CCO)
- More systematic, proactive and Vanagement
integrated approach to managing eroup
Safety [ Divisional Safety Action Group ]
— Means to control hazards within the | | I | |
ATS SyStem AES Div AIFO Div AM Div Engr Div ATS Div
Safety Safety Safety Safety Safety
Action Action Action Action Action
Group Group Group Group Group
35
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SMS in ATS...

Director (ATS)

Standards &
Safety Unit

CATCO
Head (ATC Operations)

Changl Seletar
Control Control
Tower Tower

—

Area Approach
Control Control
Sectors Sector

SMS in ATS...

e Safety Policy

« Safety Management
Principles

« Safety Assessments
e Safety Targets

= Accountabilities

e Safety Audits

e Incident Reporting

e Training
37 38
SMS in ATS... SMS in ATS...
CAAS SAFETY POLICY Safety POI ICy CAAS SAFETY POLICY Standards
Enshrined in CAAS e Comply with ICAO
mission statement : SARPs

‘To provide the
highest standard in
safety, quality and
service in civil
aviation and airport
operations’

39

» Adopt international
norms and best
practices in safety

e Priority

« Accord highest priority
to safety of civil
aviation

40

SMS in ATS...

Y POLICY

Safety Culture

» Set clear safety
accountabilities

* Systems

* Meet appropriate safety
standards

» Provide appropriate training
« Increase safety awareness

41

SMS in ATS...

Safety Management Principles
STAFF
O Competency Principle

Staff are adequately trained to be
competent for the job they are required
to do, in addition to being properly
licensed if so required.

42




SMS in ATS...

Safety Management Principles
STAFF
O Safety Improvement Principle

All staff are actively encouraged to
propose solutions to identified hazards
and changes should be made to
improve safety where they appear
needed.

43

SMS in ATS...

Safety Management Principles
Preventive and Reactive Remedial Action
O Safety Occurrences Principle

Any incident which has safety
implications is investigated and
necessary corrective action taken.
Where remedial action cannot be taken,
reasons are recorded.

SMS in ATS...

Safety Management Principles
Preventive and Reactive Remedial Action
0 Safety Improvement Principle

All staff are actively encouraged to
propose solutions to identified hazards
and changes should be made to improve
safety where they appear needed.

45

SMS in ATS...

Safety Management Principles
Preventive and Reactive Remedial Action
O Safety Surveys Principle

Safety surveys are carried out to recommend
improvements where needed, to provide
assurance to managers of the safety of
activities within their areas and to confirm
conformance with applicable parts of the
safety management system.

46

SMS in ATS...

Safety Management Principles
Preventive and Reactive Remedial Action
O Safety Monitoring Principle

Procedures are in place to detect changes in
systems or operations which may suggest any
element is approaching a point at which
acceptable standards of safety can no longer
be met and corrective action should be taken.

47

SMS in ATS...

Safety Management Principles
Safety Culture and Safety Awareness
U Lesson Dissemination Principle

Lessons arising from safety occurrence
investigations are disseminated within
units and passed up the management
chain and relevant authorities, if
appropriate.

48




SMS in ATS...

Safety Management Principles
Safety Culture and Safety Awareness
O Organisational Change Principle

Major organisational changes are
accompanied by a formal analysis and
evaluation of safety management
implications.

49

SMS in ATS...

Safety Management Principles
Safety Culture and Safety Awareness
O Safety Awareness Principle

Staff are kept aware of the safety
management initiatives in the
organisation and reminded of the
emphasis placed on safety.

50

SMS in ATS...

Safety Management Principles
Safety Assessment

O Safety Targets

U Quantitative safety targets are set and
maintained for all systems and operations

U At the operational level, safety targets
have been established

51

SMS in ATS...

Safety Management Principles
Safety Assessment

O Safety Targets

Targets include:
= Number of ATC incidents
= Number of birdstrikes
= Accuracy in NOTAMs

= Availability of critical systems such as ATS system,
Navaids, Radar, ILS and Communications

52

SMS in ATS...

Safety Management Principles
Safety Assessment
O Safety Targets

Targets monitored and reviewed on a
monthly basis.

53

SMS in ATS...

Safety Management Principles
Safety Assessment

U Qualitative Safety Assessment

Any significant safety-related change to the ATC
system implemented only after a safety
assessment has demonstrated that an acceptable
level of safety will be maintained.

Safety assessment are formally conducted and
documented to ensure that due consideration is
given to all operational and technical aspects.

54




SMS in ATS...

Safety Management Principles
Safety Assessment

U Qualitative Safety Assessment

= Formal, proactive and systematic
process of identifying potential hazards

= Find ways to control risk associated

= Take action to pre-empt problems

55

SMS in ATS...

Safety Accountabilities

All senior officers and managers have
safety accountabilities and
responsibilities.

Example:

Head of Standards and Safety Unit is
accountable to Director (ATS) for the effective
implementation and maintenance of the
Safety Management System for air traffic
services and the safety oversight of air traffic
services.

56

SMS in ATS...

Performance Monitoring

O Means to verify that safety targets are
met

O Detect trends

O Detect weakness in system defences

57

SMS in ATS...

Performance Monitoring
Achieved through:

1. Proficiency Checks

2. RTF Monitoring

3. Validation Assessments
4. Safety Audits

58

SMS in ATS...

Performance Monitoring

Achieved through monitoring of:

¢ Number of ATC incidents
¢ Number of birdstrikes
* Accuracy in NOTAMs

» Availability of critical systems such as ATS
system, Navaids, Radar, ILS and
Communications

« Obstacle and wildlife hazard control
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SMS in ATS...

Monitoring of
Performance
and Standards
of Controllers

60
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SMS in ATS...

Safety Audit

U Detailed review of operations,
procedures and practices

U Provides vital information
 Safety of current operations

* Areas where corrective action
may be required

61

SMS in ATS...

Safety Audit

O Ascertain compliance with ICAO SARPs
and prescribed procedures

O Ensure adherence with standards and
procedures

O Determine effectiveness of safety planning
in ATC operations

O Highlight commendable findings
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SMS in ATS...

Safety Audit

O Protocol for safety audit of ATC units was
finalised in September 2003.

O First audit was conducted in December 2003.

O Each ATC unit will be audited at least once
annually.
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SMS in ATS...

Safety Audit of
operational units
commenced in
December 2003.

64

SMS in ATS...

The scope of ATS unit safety reviews
should include:

* Regulatory Issues
*  Operational and Technical Issues

« Licensing and Rating Issues

65

SMS in ATS...

Regulatory Issues

O ATS manuals, instructions, coordination
procedures are complete, concise and up-to-date

O ATS route structure provides
» Adequate spacing

» Location of crossing points reduce need for
controller intervention

O Separation minima used are appropriate

O Procedures and measures in place to minimise
runway incursion threats
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SMS in ATS...

Regulatory Issues

O Procedures for Low Visibility Aerodrome
Operations

A Traffic volumes and controller workload do not
exceed defined safe levels

U Procedures for Equipment failures provide
acceptable level of safety

U Procedures for Reporting of Incidents are
implemented
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SMS in ATS...

Operational and Technical Issues

U Environmental working conditions

U Automation systems

U Equipment designed ergonomically
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SMS in ATS...

Operational and Technical Issues

O CNS and other safety significant systems and
equipment are:
» Tested routinely
* Reliable and valid
» Equipped to provide timely failure warning
» Equipped with documents of failure consequences
» Equipped with measures to control failures
» Equipped with back-up facilities and/or procedures

O Detailed records of systems and equipment
serviceability kept and periodically reviewed

69

SMS in ATS...

Licensing and Training Issues
U Controllers are trained and licensed

U Refresher training including emergencies
U Training to ensure teamwork

U Training provided prior to introducing new
procedures or equipment

4 Competency in English language

U Use of standard phraseology

70

SMS in ATS...

Incident Reporting
e In line with ICAO Annex 13:

— Investigate to determine facts, conditions
and circumstances;

— Establish cause(s) so that appropriate
remedial and preventive measures can be
implemented;

— Disseminate lessons learnt.

71

SMS in ATS...

CONCLUSION

e CAAS has:

— Set up a Safety Management System for ATS
in line with ICAO requirements;

— Addressed SMS elements in the CAAS SMS
Manual;

— Provided SMS training through the Singapore
Aviation Academy.
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SMS in ATS...

CONCLUSION

e The next step:

— Continue to improve ATS safety management
programme and fine-tune procedures e.g.
safety assessment, safety audit, incident
reporting

73

SMS in ATS... CONCLUSION

Airlines

IFALPA

Achieved through
regular dialogue
sessions with users

74

SMS in ATS...

CONCLUSION

v Safety management in ATS is a skill;
v' Skills have to be acquired and kept up;

v" Need for continuous improvement.

It’'s not enough to succeed just once.

75
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ATS Safety Audit-Process-
e

Safety Audit of ATS

* Written Report
Audit findings must be formalised by the
issue of a written report as soon as
possible after the audit.

The report should contain only facts or
judgements that were presented at the
final meeting.

MK 2

Safety Audit of ATS

e \Written Report
Your report should include or at least refer to
the following:

a) Audit objectives

b) Identification of audited unit/audit team

C) Audit scope, criteria, process and time period

d) Audit findings and recommendations

€) Corrective action plan

MK

Safety Audit of ATS

* \Written Report
The Report should not contain:

a) Subjective opinions

b) Confidential information

C) Criticism

d) Trivia

€) Observations not discussed at the exit meeting

MK 4

Safety Audit of ATS

* DRAFT AUDIT REPORT
Purpose:

a) Verify findings/observations and
recommendations made during the exit
meeting.

b) Points of disagreement, if any, can be
referred to third party arbitration.

MK

Safety Audit of ATS

Corrective Action
Unit Head would be required to develop a CAR
to address the findings and recommendations.

Plan should include:

a) Detailed information of actions to be taken

b) Time frame for the commencement and
completion of each safety action.

MK 6




Safety Audit of ATS

Post-Audit Follow-up and Action Plan
validation

The purpose of a post-audit follow-up is to validate
the effective implementation of the corrective
action plan.

If, incident to the follow-up, the audit team has
concerns on safety issues, the team would record
these as observations requiring further corrective
action by the Unit Head concerned.

MK

Safety Audit of ATS

Close Audit

The safety audit would be completed when:

a) The final audit report to address deficiencies
and/or non-standard practices has been
completed.

b) An action plan to address deficiencies and/or
non-standard practices has been completed.

c) Deficiencies and/or non-standard practices
have been closed by the Team Leader.

MK




