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Background

» Local VFR operations were radically changed in 2006
with the introduction of new routes and training ar eas

e Immediate strong reaction by ATCOs resisting

change, claiming minimal prior consultation and
highlighting specific safety concerns

 No formal safety assessment was carried out
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Background

Despite no actual accident, it was widely  believed among ATCOs that
current VFR operations were exposing aviation to high risks due to a
number of safety concerns. Examples of these were...

* names of the VFR routes are similar and can easily  be cop” Ised e.qg.
“Paphos Route A 7, “ Larnaca Route A ”

* VFR routes over high terrain with no landmarks. :
Rationale

* inconsistencies between the night VFR proce. for Chanqe
AlIP and the Manual of Air Traffic Services - - -
et 2 RN v (justification

 high R/T workload

* by own admission, ATCOs treated VFR operati(<As in a non-uniform
way (according to personal judgment)




Background

« Complete redesign of the airspace configuration
(training areas and routes) was initiated in 2008...

e ...In consultation with all stakeholders (VFR pilots,
IFR pilots, ATCOs, military helicopter pilots...

 Formal safety assessment was also initiated,
in parallel with the design activity
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ODbjective of the safety
assessment team

...to build a safety case which argued that
the proposed change was acceptably safe

...using a SES/ESARR4 compliant
methodology, focusing equally onthe success
and failure approach

The decision was to do the assessment using
internal resources, and, in so much as practicable,
“by the book...” (using SCDM as reference)
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Merits of the success approach (1)

Objective: to build the safety case...using a SES/ESARR4 complian
methodology, focusing equally on the success and failure approach

Success approach is...

...the way to ensure that the indented change or new system
is feasible, sustainable, with the right functions and
performance (accuracy, effectiveness etc..)
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I.e. success = intrinsically safe
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Merits of the success approach (2)

Success approach (as part of the SCDM) is also...

...an effective change management process, because...

...the “project” approach “drives” the change to its
implementation,

...It minimises reaction to change by ATC staff and airspace
users

...a chance to highlight the “positive” effects of the change

Focuses on what needs to be done for things to operate
safely when all is “normal”, i.e. during most of the time
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The geographical area:

Control zones of Larnaca and

the routes and training arec scribed in relevant
pr

Function:

of local*' VFR flights and
affected IFR traffic, throughout the 24 hours of the
day, as per ICAO Annexes and Recommendations.

The term “local” refers to flights originating from civil or military aerodromes in the Republic of Cyprus
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Safety Assessment Team

* One ATCO / NSA officer to ensure regulatory complia  nce
(comprehensive IANS safety training, some practical experience)

* One ATCO Larnaca (comprehensive IANS safety trainin g but
limited practical experience)

* One ATCO Paphos (some IANS safety training but no
practical experience)

« EUROCONTROL assistance, but limited to very specif ic
tasks (e.g. facilitation of FHA)

Parallel NSA — ANSP activity : DCAC resources: very limited

Management endorsed and supported activity
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paietebla rons

DECISION ACTION DEADLINE  STATUS

01 Management Support for the Work to be ﬁ:!)to speak to NN, PS to speak with | 26 Mar 2008 DONE
ensured '

02| Identify stakeholders affected by new VFR ES tospeakto YThand advise to | 10 April 2008 DONE
arrange meetings with all
arrangements

ATCO(s) to review and validate airspace NM + Paphos ATCO (Persephoni  14April 2008 PENDING
design advised and approves)

04 Justlﬂcatlon for Change to be elaborated GN to elaborate with the help of Y 14 April 2008 PENDING

L s ‘AT DONE

Compare proposed AIC with night VFR GN to investigate 14 April 2008 PENDING

procedures in AIP to ensure consistency

Clarify the scope of VFR circular (local or ES to discuss with YTh 14 April 2008

intl.) . Work so far has concentrated on local
VFR !I!
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ldentifying the stakeholders

*ATCOs LCLK

*ATCOs LCPH

*/ATCOs LCRA

*VFR pilots operating from local
aerodromes

sLakatamia Aerodrome military

USers

\

«Akrotiri Aerodrome military users

*Cyprus Airforce pilots

_/

Must be
consulted prior
to
implementation
+ invited to FHA
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Proposed airspace design
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* New VFR routes
* New/renamed Training Areas

 New airspace classification for

some Tr. Areas ( Cto G)

* New instructions for pilots

e New ATC procedures

Airspace re-design
— to be published
through an
Aeronautical
Information
Circular (AIC)

NOT in the AIC —to
be defined in ATC
instructions

SAFETY CASE — CHANGES TO VFR OPS — DEPT. CIVIL AVIATION - CYPRUS




Initial safety Argument

CLAIM (Arg 0):
JO1: The new VVFR operations
Current VFR and operations present (as per AIC —C XX/08) will
nsks to aviation (induding IFR) be acceptably safe
through high workload for ATCO, R'T -

congestion, conflicting operational
instructions and airspace complexity

P
Co1:
Lamaca and Paphos CZ,
routes and training areas
described in AIC 4/2009, 24h
SH00: \opetahaxs
Demonstrate that the seventy or
likelihood of hazard effects is equal
or lower than before, throughout the
ao1- systemlifewde,orp'iﬁgate_dasfa
Risks to aviation will be i A e separated horizontally and/or
Cr01.1= Same or lower than SySKEMaRc, ALereaTen separated vertically by 1000 ft (vertical
before T |srndee'red)fraanR_rums
Cr01.2= mitigated as far as (STARs/SIDs), and provide adequate

oy

/002:
Concept of VR routes consists of
deemed

r

St03: StoA:

Show that design
(including ATC
procedures) was
done as per the
specs, it was
validated by the
stakeholders and
that, in case of
“failure”
situations, nisk
was assessed to
meet the criteria

Show that system
users (ATC
personnel and
pilots) are ready
to implement new
operational

coneept.
BEvidence of ATC
instructions,




Safety Criteria (our “measuring stick”)

“Acceptably safe” meant... (options)

1. Risk equal or lower than before... (comparative)

2. Hazards mitigated “as far as reasonably practicable”

3. Risk was acceptable, as per the Risk Classification Scheme

Decision of what to use as criterion was re-visited during the
assessment process (inexperience or “real life” necessity ?...)
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Hazard Id techniques used

1. Safety considerations/concerns exercise — fairly
unstructured brainstorming — suitable at early stages
of the (airspace/procedure) design, after the high
level concept has been agreed

2. Process (Task) analysis - systematic / structured
approach towards the proposed design (hence, only
appropriate when design is mature) . Involved a step
by step analysis of a typical VFR flight in the proposed
environment
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Hazard Id techniques used (or—

Breaking up a typical flight in small steps...

Function / Task ATM related ? Hazard Why ? (causes)

Pilot submits a flight plan Y FiIes an incorrect FPL  -Unfamiliar with new routes, areas
(e.g. wrong routes etc) & procedures

Pilot  requests Undetected wrong - Workload
clearance readback - Radio interference / noise
- Workload
ATCO gives incorrect - Unfamiliar with new routes, areas
clearance & procedures

During flight, Pilot reports Pilot fails / unable to - Inappropriate use of a/c

at designated reporting report when over instruments

points reporting points - Weather (poor visibility) — cannot
see the landmarks
- Confusing landmarks
- Unfamiliar with landmarks
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Hazard Id techniques used  (contr—

Effect

Unfamiliar with or lack of Flot fails to advise | Close proximity with other | 1: User experience (NK): It

. " e e happened often that,
procedures ATC por to exting | VFR traffic whilst exiting ring ALAVERA e
Training Area area. came in dose proxinty with
other VR coming out of
MARKI TA. Recommend to put
in AlC requirement for level
flying before leaving

Structured — systematic FHA session .
involving all stakeholders
(ATCOs, pilots, military)




RCS or not... a dilemma
Qualitative definition
(per flight hours)

QUALITATIVE APPROACH..

5 out 17 hazards identified W|th likelihood “occasional’ would
“most usually’ have a severity 3 effect

QUANTITATIVE APPROACH...

5 out 17 hazards identified with likelihood “once a month” would
have a severity 3 effect with Pe=9/10 . In addition, 3 out 17
hazards identified could have a severity 3 effect with Pe=1/10

Hence, we ‘d have about 5 severity 3 occurrences per month...

Therefore the safety objective on each hazard would be once
every five months
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RCS or not... a dilemma

Severity Safety Targets Qualitative definition
(per flight hours)

Probable - Several similar cocumences on record — Cnee a roefh
Has occurmad more then once at the same location.

Safety ob]ectlve : hazard likelihood = once every five months

MITIGATIONS were put in place but...

Would the mitigations reduce the likelihood
of the hazard from once a month to once
every five months ?

\%7) [ SAFETY CASE - CHANGES TO VFR OPS — DEPT. CIVIL AVIATION - CYPRUS
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Effect

NOTES/
Proposed Mtigation
(Safety Requirement)

Unfamiliar with or lack Of

procedures

Do the mitigations
reduce the nkennood
of the hazard
occurring (Ph) by the
required amount ?...

Flot fails to advise
ATC pior to exiting
Training Area

Close proximity with other
VFR traffic whilst exiting

\

User expenence (NK): It
happened often that,
approaching ALAVBRA he
came in dose proxinty with
other VFR coming out of
MARKI TA. Recommend to put
in AIC requirement for level
flying before leaving

Indude in AIC instruction to
wait in TA until contact is
established

Include in AIC instruction to
maintain alt. before leaving

(not climb / descend)

Disseminate AIC through
emall and ad hoc meetings
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RCS or not... a dilemma

Severity Safety Targets Qualitative definition titati
(per flight hours)

' Probable - Several similar cocumences on record — Cnee a roefh
Has occurmad more then once at the same location. Han

Safety objective : hazard likelihood = once every five months

MITIGATIONS were put in place but...

Did the mitigation reduce the likelihood of the hazard from
once a month to once every five months ?

Impossible to assess conclusively...
We could argue in any direction... What is the real value ?

RCS dropped (in this case) as safety criterion...
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Safety Case acceptance... P

initial rejection =
process stopped,
1. ..by the Management T
training costs )

A two stage acceptance was foreseen...

(a)Preliminary report — when risk was assessed
and success part was complete up to the transition
stage (i.e. just before the training of ATCOS)

(b) Final report — when all activities were complete
and safety evidences were available (submitted one
month before planned implementation date)
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Safety Case Methodology — final report contents %\_4_/‘1:2

(O )

e Scope — operational concept
» Justification

o Assumptions

o Safety criteria
o Safety Arguments
e Safety Plan

o Safety evidences (HazID tables, risk assessment,
meeting results, training plans and attendance
sample lists etc...)

/
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Safety Case Methodology — final report contents », 4

e

Arg 4: Transition to proposed
VFR operations will be
acceptably safe

T

Arg41

Airspace users will be ready to
implement the new
arangements safely

Arg. 42
ATC Units will be ready
to inplement the new

|

ATC Instructions (ind.
separations to be
applied) + associated
training plans and
training sessions
attendance lists
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Arg 4: Transition to proposed
VIR operations will be
acceptably safe

Arg 4.2: ATC units will be ready to implement the new arrangements because

- Local ATC Instructions have been drafted , reviewed and accepted by core group of ATCOs

- All active Lamaca / Paphos ATCOs have been briefed and trained for their implementation BEFORE the
AlC effective date

The transition safety plan for the ATC units is shown in Appendix 9. Local ATC instructions (sanmple
extracts) are presented in Appendices 2 and 3. Training plan for ATCOs and a sample attendance list for
the training sessions held is presented in Appendix 12. VIFR operations must begin only when the

actions contained in the Transition Plan have been completed.




Safety Case Methodology — final report contents

Risk assessment (comparative)

=

V.V

Ref. | TOPIC BEFORE PROPOSED | CHANGE RELATED | RELATED RISK RATIONALE
HAZARDS EFFECTS ASSESSMENT
3 Condiitions for | Training only Training + | Inability or failure to stay | Close proximity to other air To obtain a “Night
Night VFR pleasure flight on deared route (deviates | traffic (IFRVFR) requiring | assuming volume of qualification” one
left/right of track) avoidng action and/or | night VFR traffic remains | hadtofly sdlofora
controlled flight into terain | at current level few hrs. Volume of
night VFR not
Filot inability or failure to | As above expected to change
maintain deared altitude significantly (BUT
will be monitored
during post
inplementation
stege)
(08 Suspension of VFR | No mention Defined Inability or failure to stay Close proximity to other air | Likelihood of hazards is ATS can exerdse
operations on cleared route (deviates traffic (IFRVFR) requiring | reduced professional
left/right of track) awidng action andior judgment when ad-
controlled flight into terrain | Safety Criterion satisfied | hoc, unforeseen
?YES hazards appear in
Filot inability or failure to | As above the ervironment.
maintain cdeared alfitude Added defense
W7 B aa UV el s e PrEET T 7wl i L URE LG Wl A . L7 . o FNA T
C11 | Procedure for Specified Specified, Filot fails to advise ATC | ATC unable to provide Likedihood of hazards is ATC has more time
coordination with requirement for 5 | prior to exiting Training Area | traffic informetion to reduced. fo plan
ATC when min. “‘waming’” call concemed a'c
changing from added Safety Criterion satisfied
(lass Cto Gand ?YES
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Safety Case acceptance...
.by the NSA

(a) Final report submitted three weeks before planned implementation
date

(b) NSA acceptance one day before planned implementation date
(SC reviewed as per (EC) 1315 / 2007)

A Report on the review of changes o1 the introduction of new systems

SAFETY CASE e APPENDIX A
DETAILED [INDINGS

CHANGES TO LOCAL VAR OPERATIONS Minstry of Commumcabons and Yok
- Depaevnent of Ched Avianion
MvivAw Sapersnze; Aimerry

NSA Report
on the review of changed to local VFR
operations In the Republic of Cyprus
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Problems / difficulties

Initial...

Airspace design doesn’t “fail” — What kind of hazards are
there ?

FHA — limited experience in conducting one ! Worries about
facilitation of an FHA session for an airspace/procedure change...

On going...

Safety Criteria — what is/are the most appropriate ?

Design specification / validation — no reference guidelines for
VFR operations. No “specs” for the airspace designer...

Organising meetings with operational stakeholders (ATCOs + pilots)
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| essons learnt

e Distinction between system specification and design stages are not
clear when assessing airspace design + procedures (basically,
airspace/procedure specification=design)

e Gathering operational staff + stakeholders for meetings is very
difficult, hence thorough meeting preparation is a must to get the
answers you need

e HazID and risk assessment process need not necessarily rely only on
one method. Combination of techniques may be used... RCS seems
most suited to hardware changes... Comparative method seems most
suited to simple changes

e Managing a safety case is project in itself (need to manage limited
resources to get results)... Hence, project management
skills/experience are recommended for the safety assessment Team
Leader/Manager

e Management endorsement + NSA involvement from the start is
highly advisable so as to minimise time needed for acceptance of the

- safety case. Intermediate acceptance stage was a good idea.
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Safety Assessments...

How WE see it...

The process by which common sense and

best (rmanagement) practices have been SUCCESS APPROACH
applied to ensure that the organisation (= MANAGEMENT....
(people, equipment, procedures) and th NOT LEAVING THINGS

users are ready to implement a change TO CHANCE...)
smoothly / effectively, and...

...if / when things go wrong, we ‘ve done our best<[ FAILURE

to mitigate the effects APPROACH

In this respect, we don’t get caught up too much in particular
safety assessment techniques or methods to use, rather we focus
on what is most appropriate for the particular case
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Discussion / Questions

pstratis@dca.mcw.gov.cy




