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Ref: 03292113 | Tel 03.9774512
| Fax 03.9774546

January 7", 2014

bahatL@mot.gov.il

To:

Civil Aviation Authority - Management

IAA - VP operations, air traffic division manager
IAF - Air Control Command 517

Re: PBN implementation plan Israel

ICAO Resolution A37-11 ‘urges’ countries to develop a plan for implementing PBN
infrastructure. This resolution also outlines objectives for the implementation of these

infrastructures.

In recent years, many PBN infrastructures were published in Israel, in accordance with

the objectives of ICAO in the above resolution.

The following comprehensive implementation plan is agreed by all relevant stakeholders

(signed bellow).

The Plan was presented in a special ICAO PBN GO-Team mission to Cyprus and

Israel.

Regards,

Libby Bahat | Director of Aviation Infrastructure Division | Civil Aviation Authority
Tel: 972-3-9774512 | Fax: 972-3-9774546 | Cell: 972-50-6212794
Email: BahatL@mot.gov.il
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1 Step No. 1: Background activities for the implementation, evaluation
of operational requirements, project preparation and plan designing

Activity 1

PBN
Implementation
and Airspace
Concept

trategic
objectives
(safety,
accassibility)

Agree on Operational Requirement(s)

Airspace changes are triggered by operational requi-
rements. Examples of operational requirements include:
the addition of a new runway in a terminal area (here the
corresponding strategic objective may be to increase
capacity at an airport); pressure to reduce aircraft noise
over a residential area (this strategic objective is to reduce
environmental impact over a particular area) or need to
allow operations at an airport during low visibility condi-
tions (i.e. improved access). Operational requirements tend
to be reasonably high level and are often decided at a high
managerial level.

Assessing the
need to ATM operational

implement RNP requirements
APCH

Policy directives
noise,
environment

ICAO Assembly
Resclution 37-11

Aircraft
operator
requests

A. Background for the implementation - ICAO Resolution A37-11 [see
Appendix X and comment]
B. Strategic objectives -
i. Gaining access to airports without ground-based aids (ILS, VOR, etc.)
ii. Improving safety of non precision approaches by having a ‘limited’
vertical guidance®. The product of this objective bring to the
achievement of another strategic objective of ICAO - providing
backup and improving accessibility during malfunctions/maintenance
using ground aids (VOR, DME, ILS)
iii. Improvement in environmental issues - noise, air pollution
iv. optimizing existing procedures - fuel
V. Providing more optional solutions to issues that arose when
designing the new TMA
Vi. Improvement in the performance of the airports (capacity, safety,
cost / benefit)

10255.2.2.3.2
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2 STEP 2: Create the team in charge of the implementation
Activity 2

Create the Airspace Design Team

Extended team of
In order to tackle the operational requirements an Airspace

Concept will need to be developed, validated and imple-
mented. Such an Airspace Concept, addressing all of the
requirements, cannot be developed by a single individual
waorking in isolation. Airspace Concepts, from inception to

experts

Military users

Pilots
Core team

Aircraft operator

e ATM/ATC ExPEI‘tS General Air | implementation, are the product of an integrated team of
experts ATM/CNs lengl neers Traffic people working together: the Airspace Design Team (non-
Regulator users exclusive example shown below). Commonly, this team is led

Procedure designers
Safety experts
Airports

by an ATM specialist with an in depth operational knowledge
of the specific airspace under review. This specialist will need
to be supported by Air Traffic Controllers familiar with the
airspace in question, ATM and CNS System specialists and
Technical pilots from lead carriers operating in the airspace.
Instrument flight procedure designers play an integral role in
this team.

AlS
experts

Environmenta
manager

Data warehouse
specialist

A. Core team includes:
i. 1AA - air traffic division manager, procedure designer, deputy director
Ben Gurion Tower, head of aviation safety and hazardous
materials division
ii. CAA — head of aviation infrastructure division, aviation infrastructure
department - head, Flight standards department inspectors (CAA)
iii. Representatives of the companies — El Al / Israir / Arkia
B. Extended team (will be invited as needed):
i. Representatives of LLBG Coordination center/AIS/ARO office
ii. Air Force representatives
iii. Environmental and noise experts
iv. Pilots and other controllers as needed
v. External experts ("Contractors") - companies and organizations from
abroad (MITRE, HUGHES, EGNOS, etc.)

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

3 Step 3: Agreement on project objectives, scope and

timescales

Activity 3

Decide project objectives, scope ... and
timescales

One of the first tasks of the airspace design tearn is to decide
what the objectives of the airspace project are. Project
objectives are easily derived from the operational require-
ments which have triggered the project. For example, if the
project is triggered by need to reduce noise impact over a
residential area, the (airspace) project objectives would be
linked to noise reduction (reduce the noise footprint over
Village X, by designing new SIDs/STARs, for example).

524

Proportional
Relationship

Deciding project scope can be much more challenging.
Experience has shown that the definition of a project’s scope
and remaining within the limits of that scope can be extre-
mely difficult. As such, scope ‘creep'is a project risk in almost
every project and it often causes the failure of projects. Once
the scope of the project has been decided, it is important to
avoid extending the project ohjectives (if at all possible) as
this invariably results in a need to increase the scope which
causes cost overruns and delays. For this reason it is critical to
decide what needs to be done to achieve the project objec-
tives and to agree — and stick to — a specific body of work
to reach those objectives. The project’s scope is very much a
function of how much time and resources are available to
complete the project.

Activity 3: Agree project objectives, scope and timescale

5241, Once the implementation team has been established, it needs to
define the objectives, scope and resources for the team to build the implementation plan.

5242 The timing for preparation of this plan may not be compatible with
the objectives set in the ICAO resolution, but the priority should be put into enabling the
first implementation (see Process 2) as soon as possible in order to gain the necessary
experience.

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

Details of the plan by objectives breakdown

(See below details of the objectives by deadlines breakdown)

# Strategic Tactical objectives Manpower | deadline details and comments
Activity | objective estimation
1 Gaining access to airports without ground-based aids (ILS, VOR DME, etc).
11 RNP approach Haifa 10 1272017
1.2 designing SID / STAR / visual 5 2015 Depending on time / work
departures, for relevant airports” resources while
prioritizing sites where the
design brings clear
operational improvement
14 designing SID / STAR for applicable 5 Airstrips -
irstrips’ and applicable Air F
airstrips™ and applicable Air Force will be
BaseS
reviewed in
2017, Air
Force bases -
2016
2 Improving safety of non-precision approach procedure due to non-existence of vertical guidance.
[RNP Planning for each runaway with non-precision instruments approach]’
[Improving accessibility to airports with ground-based aids (ILS, VOR, etc.)]
providing backup and improving accessibility during malfunctions/maintenance in ground aids (VOR, DME, ILS)
2.1 RNP approach Rosh Pina Not dealt with at this time
22 RNP approach Eilat® 10 6/2014 RWY 03.21
2.3 RNP approach Ovda 10 6/2014 [Due to the transition to
Timna Airport, ICAO 2016
objective will not be
impacted]
2.4 RNP approach Timna 10 03/2016 RNP approach will be
designed for both runway

? As defined by ICAO in -37-11: International, used for aircraft with takeoff weight exceeding 5,700 kg.
3 Public, with a significant activity volume.
*Cloud Break, VOR DME

> |CAO objectives (see Appendix) in resolution 37-11 indicate RNP APCH procedure as a required minimum. In this
regard, all types of RNP approach are relevant (RNP APCH, RNP AR, BARO-VNAV).
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3 Improvement in environmental issues/impact — Noise

31 designing procedures while avoiding | On going On going
crossing over communities /
populated areas that are not in the
Final or (5 miles) on the runway
extended centerline, procedures will
be designed to reduce the noise load
over surrounding communities
according to LDN Index, from a value
of 50 dB - with intervals exceeding 2
dB.

The criterion for evaluating new
procedures, or changes to
procedures will be determined by
weighting the reduction in noise and
the number of residents or housing

units affected.
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e o . o A . 6
4 procedures efficiency - existing processes - air pollution and fuel

Reducing flight miles: Shortening the
length of flight procedures

On going

On going

This aspect is analyzed and
presented while designing
any new procedure.
Reduction of 1% can be
measured in certain
procedure length (and in
CDA operation method) in
relation to the
conventional procedure,
or as a reduction in the
total flight miles, (in an
airport / airspace / annual
/ monthly, etc.). There are
a variety of software and
technical aids of ICAO /
Eurocontrol to measure

the improvement.

5 Providingara

(Solutions that are not possible under conventional planning tools)

nge of possible solutions to issues that arose when designing the new TMA

Providing more options for joining
the existing processes - such as
26ILS, RNP APCH

Create advanced departure and 10 372014
arrival options in Sde Dov
Providing another solution for joining 10 3/2014 missed approach on RWY
back the procedure after missed 21 is currently
approach on RWY 21 (Ben Gurion

; conventional
Airport)

10 6/2014

® Air pollution — see section 3 (Environmental quality)
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Improvement in the performance of the airports (capacity, safety, cost / benefit)

6.1

Safety

Decrease in safety incidents numbers
relative to averages before
implementation — route deviation
(departures and arrivals), level busts,
missed approaches (measured by
internal reporting systems),
reduction of separation between
aircraft on the procedure / other
infrastructure, non-stabilized
approaches (measured by internal

reporting systems).

According to
implementat
ion at the
airport or

airspace

Proposed improvement in
percentage [retrospective,
given large numbers -
10%, after consultation
with experts for the
subject]. Improvement can
be measured in existing
airports (Ben Gurion /
Eilat), or evaluated in new
airports or those with no
conventional procedures
as a basis for comparison.
[since part of the data is
not available in the design
stage - this section will
also be re-evaluated

during future monitoring]

6.2

Capacity

6.2.1

Providing additional / improved
solutions for high capacity situation
(over conventional procedures) —
improving capacity by implementing

PBN procedures.

According to
implementat
ion at the
airport or

airspace

Proposed improvement
target in percentage: 10%.
Improvement can be
measured in existing
airports (Ben Gurion /
Eilat) or evaluate in new
airports or those with no
conventional processes as

a basis for comparison.
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6.3 Cost/benefit effectiveness - Decommissioning of ground aids:
6.3.1 NDB (Haifa) (Required) — | Herzliya —dismantling
[Not foreseen in this paper's to be while closing the airport.
) examined
timeframe (2024)]. individually
6.3.2 VOR/DME (Required) — | navigation aids intended
[Not foreseen in this paper's to be for landing procedures
) examined should be separated from
timeframe (2024)]. individually navigation aids used to
navigate in airspace
6.3.3 ILS (Required) —
[Not foreseen in this paper's to be
) examined
timeframe (2024)]. individually

You created this PDF from an application that is not licensed to print to novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com

DOC 9992:

2.2.4 Activity 4: Analyse the reference scenario

2.2.4.1

Before starting the design of the new airspace concept, it is important to have an appreciation of the

current airspace situation. The reference scenario is a description of the current operations in the airspace where PEN is
to be introduced and its purpose is to establish a baseline for development of a new airspace concept.

2.24.2

The reference scenario includes all the ATS routes, standard instrument departures/standard instrument

arrivals (SIDs/STARSs), airspace volumes (e.g. terminal control area (TMA)), ATC sectorization, air traffic data together
with inter-centre and inter-unit coordination agreements. A sample reference scenario of a current airspace organization

is shown in Figure 2-4.

Airspace concept handbook for PBN Imp.:

Activity 4

Analyse the Reference Scenario -
Collect Data

Before starting the design of the new Airspace Concept, it
is important to understand and analyse existing operations
in the airspace. These existing operations may be called
the Reference Scenario. The Reference Scenario includes
all existing ATS Routes, SIDs/STARs, airspace volumes {e.g.
TMA), ATC sectorisation, the air traffic data and as well as
all the inter-centre and inter-unit coordination agreements.
Description and analysis of the Reference Scenario is a
crucial exercise — a step not to be missed. This is because
analysis of the Reference Scenario in terms of the project’s

performance indicators, (1) makes it possible to gauge how
the airspace is performing today; (2) allows the airspace
design team to know with certainty what works well in an
airspace, and hence should be kept, and what does not work
well and could be improved; (3) by fixing the performance
of the Reference Scenario, a benchmark is created against
which the new Airspace Concept can be compared. Use of
this benchmark makes it possible to measure the perfor-
mance of the proposed Airspace Concept. It also becomes
possible to establish whether the Safety and Performance
criteria of the new Airspace Concept have been achieved.

According to EUR DOC 025, This step has four (sub) activities:

: Step 4
i Analyse Reference
Activity 4 / Scenario
Survey of candidate'/ !
airports H
Activity 5 !
Assessment of '
airport capabilities '
Activity 6 '
survey of traffic H
characteristics and L.
aircraft operators
--------------------- pommmmnna-
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4 Step 4: Analysis of existing infrastructur

A. Survey of candidate airports
5.2.5. Activity 4: Survey of candidate airports
5.25.1. When implementation of RNP APCH is planned on a national
basis, or for a group of airports, a survey of airports should be performed. According to
Assembly resolution A37-11, RNP APCH should be implemented to all “instrument

runway ends” “serving aircraft with a maximum certificated take-off mass of 5 700 kg or
more’”.

5252 As a first step, one or two candidate airports can be identified to be
the first implementation locations. This will allow the national team to exercise all the
necessary processes and gather the lessons learned before implementation on a wider
scale.

5.2.53. Implementation at non-instrument runway ends is not currently
envisaged by the international standards. First implementations should therefore take
place at runways that already have an instrument approach procedure.

i. ICAO definitions prioritize ‘instrument runway ends’ that are used by aircraft with take-
off mass of 5,700 pounds or more.

1. High Priority - Ben Gurion Airport and Ovda (will be replaced by TIMNA) - the only
airports in Israel that meet both criteria (Infrastructure + takeoff mass).

2. Medium priority - Eilat (will be replaced by Timna) and Sde Dov (Scheduled to be
closed at 2018) — non-instruments airports (runaway ends), but with a large volume
of activity.

3. Low priority - Haifa and Rosh Pina - airports with limited volume of activity of this
type.
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B. Assessment of airports capabilities:
i. Type of runaway and the relevant Minima to achieve:

5.2.6.2. Aerodrome infrastructure assessment

5.2.6.2.1. An assessment of the aerodrome infrastructure should be performed in order to
determine the type of runways available on the airports of interest. Only instrument runways
should be considered, and the type of instrument runway (non-precision or precision as
defined in ICAO Annex 14) will impact the DA/H that can be achieved.

52.6.2.2. APVs are neither NPA nor PA, however the following principle applies
according to ICAO PANS-OPS [11]

e For RNP APCH to LNAV/VNAYV or LPV to a non-precision approach runway the DH
shall not be below 300 ft.

e For RNP APCH to LNAV/VNAYV or LPV to a precision approach runway a DH below
300 ft is permitted.

1. Ben Gurion Airport - all runways (except runway 03) enables precision
approaches and thus allow low Minima .

2. OVDA (to be replaced by TIMNA) - Runway 21R is the only runway that enables
precision approaches. PBN procedures can be performed in runway 03 left.

3. EILAT (to be [also] replaced by TIMNA) - low Minima will probably be possible
only through the use of 3D GNSS approaches (RNP AR).

ii. Meteorological data - to be completed in a separate appendix — Israel Metrological

service.
5.2.6.3. Meteorological data
5.2.6.3.1. The project team may want to collect data on the meteorological conditions

such as wind statistics, cloud ceiling and RVR per runway end. This data can be used as an
input to estimating the benefits in terms of improved runway accessibility. Indeed, the
potential for lower minima with RNP APCH allows a better runway use in case of bad
weather. For more details about benefit assessment please refer to Activity 8.

" Runway 08 will be prohibited for landing, except for emergencies, according to NMP 2/4
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iii. GNSS infrastructure

1. SBAS

the relevant system for Israel is EGNOS. At the time of writing this document,
there is no adequate reception of EGNOS in Israel. That might change as with the
construction of additional RIMS stations in the Middle East (a station is already
installed in Haifa).

Once the steps for EGNOS broadcasting in Israel will be completed, the air
navigation services provider in Israel (IAA) will need to take complementary steps
to regulate the use of the service (service agreement with the EGNOS® service
provider, recording agreement / keeping historic recording data’, etc.).

After completion of these procedures, EGNOS - based flight procedures can be
designed, in accordance with the priorities defined in this document
(generally

: international ‘instrument’ airports first, ‘non- instrument’ international airports
second, local airports and airstrips third - all depending on the volume of activity).

2. GNSS signal availability

52.6.4.11. A signal availability and spectrum check should be performed once as a pre-
implementation step at the intended location, buf a real time GNSS signal monitoring is not
required. Integrity is monitored onboard the aircraft. More details on this subject are available
in ICAO annex 10.

The ANSP should perform signal availability and spectrum check in the pre-
implementation phase at the intended locations. Further on-going monitoring will
not be required.

® 5.2.6.4.6 EUR Doc 025
°526.48
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iv. Other infrastructure

1. ‘Basic’ PBN procedures (RNP APCH) do not require the preservation of ground aids
-VOR / DME / NDB. However, advanced airborne systems also, at times, use these
navigation aids for location update (especially when there is no GPS reception). If a
process of ‘Decommission’ is being performed, this consideration should be
analyzed.

2. ‘Basic’ PBN procedures (RNP APCH) has no requirements from the CNS / ATM
family (radar or Air traffic control requirement). BARO VNAV minima has a
requirement for publication of local QNH at the airport.

3. At the time of writing this document, there is a no move to purchase a GBAS by
IAA. In case that available satellite infrastructure (GNSS , EGNOS) will not allow
designing of precision approach flight procedures for any international airport (e.g.
TIMNA), it is required that the air navigation services provider will be equipped
with a system of this type to maintain modern standards of air traffic and flight
safety.

V. Evaluation of possible Minimas —

When setting priorities for procedures planning, the team has to make a
preliminary examination of the Minimas that can be achieved in each airport /
runway and to prioritize accordingly. It's possible that such examination might
make work on airfields that were considered 'borderline' redundant - such as Sde
Dov and Haifa (obstacles ) or Eilat (failure to achieve a desired Minima in basic RNP
process [APCH] will require transition to advanced RNP process [AR], which, in
turn, cannot be performed by the majority of the fleet landing in Eilat).
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C. Review of relevant operators and traffic characteristics :

i. Traffic Characteristics

As presented in the Eurocontrol document, at the beginning of step 4, one of the
indicators for the success of the change process is improving the performance of
the airport / airspace. This requires taking a ‘snapshot’ and examining the
relevant parameters for the examination of the airport / airspace performance.
These measures will form the basis of comparison, against which the success of
the implementation plan will be determined.

1. Ben Gurion Airport—

Ben Gurion Airport - traffic characteristics - a graphic and tabular description:

Change in % ‘ 2012 ‘
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10.86% 7,881 8,737 np
8.30% 9,574 10,369 M
8.87% 10,128 11,027 VOIAIN
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8.25% 68,631 74,296 >"no
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Joint traffic distribution — peak day
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Ben Gurion Airport - traffic characteristics - verbal description:

Ben Gurion Airspace is characterized by major traffic volumes (80 %) to and from
the Cypriot airspace to Ben Gurion airport. Generally, outbound traffic takes off
from Ben Gurion airport directly west, and approximately half of it turns north
between the points DEENA and PURLA (and crosses incoming traffic from SOLIN
and GITLA ). Incoming traffic from GITLA and SOLIN arrives from SOLIN to RIMON,
SIRON and LIMKO (previously LL), from there it performs one of the landing
procedures (on RWYs 21, 12, 30).

Additional 10% of the traffic is from Ben Gurion airport eastbound and south, to
Eilat, or Africa and the Far East. Outbound traffic takes off westbound and then
turns east to TALMI or TOMAL. Incoming traffic coming from the south is arriving
to the same WPTs and receive radar guidance to join LL (LIMKO) and one of the
aforesaid landing processes (recently, relevant PBN STARs were published).

The remaining 10% are movements that are neither outgoing nor incoming to Ben
Gurion Airport, but receives air traffic services from LLBG. These movements
include the traffic back and forth from Sde Dov to Eilat, CVFR flights, helicopters,
agriculture flights, Air Force ,etc.

Sectorisation -

TMA Controller is responsible for the TMA sector, which serves LLBG traffic, and
some LLHZ, LLSD and other crossing traffic.

Approach controller is responsible for ACFT in the APCH stage into LLBG.

Tower / ground controller is responsible for ACFT movements on LLBG ground.
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2. Eilat—graphical/tabular
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LLET airspace is characterized by the domestic traffic to LLSD and LLBG. Small portion of the
traffic is business jets (Intl), CVFR, Air force and Light Sport Aviation (LSA). Outbound traffic is
usually departing northbound into the J10 route. Incoming traffic is usually arriving from J10
route and join LLET CTA at SAMAR. LLET has only visual based proc. and ACFT are required to
cancel IFR before entering the CTR.
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3. OVDA - graphical/tabular
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Intl movements — by months — tabular and graphic (Jan. left):
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LLOV is an air force base that also serves civilian Intl traffic (by civilian ATC). Outbound
traffic generally departs into the J10 northbound. Inbound traffic is joining LLOV via the

LLBG TMA and J10 route. The airport and the civilian ATC services are only available for the
scheduled flights

n
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ii. Review of air operators

Eur DOC 025:

52.722. Information should be collected regarding the following:
e aircraft equipment and navigation capabilities
e airworthiness and operational approval
e current experience with RNP APCH procedures
e operator requirements and preferences for RNP APCH procedures
L

Airspace concept Handbook:

Traffic Assumptions (1) - Fleet Capability

Traffic assumptions are of crucial importance to the new
Airspace Concept. The fleet capability is integral to this. In
getting to know the traffic mix and distribution, it is neces-
sary to understand the aircraft mix (e.g. jets/twin turboprops/
VFR single-engined trainers) and the mix of aircraft naviga-
tion perfermance (including other aspects such as minimum
speeds, climb gradients etc). For the purposes of PBN
implementation, the navigation capability of the fleet must

be thoroughly analysed. How many of the aircraft have an
area navigation system and what are the existing standards
against which they are certified and for what operations are
they approved? How many aircraft have GNSS, VOR, DME/
DME and which provide input to the RNAV system? What
on-board augmentation is fitted (eg INS/IRU)? What percen-
tage of the fleet is capable of conventional navigation only?

DOC 9992:

plans in terms of future equipage and operational approval

It is equally important to determine what area navigation
system upgrades are expected in the peried up to imple-
mentation. The certification of a specific RNAV capability and
maintaining pilot currency in the operation of that capability
is costly for the operator. As a result, especially with regional
operations, operators will only seek approval sufficient to
meet the existing navigation requirements for the airspace.
The (new) Airspace Concept may require functionality present
in the software but not specified in the existing certification.
While it will cost operators to gain approval and undertake
the pilot training for this new functionality, the cost is likely
to be significantly less than if the aircraft required retrofitting
with new equipment or software as well as having an adverse
effect on implementation timescales.

2.286.2 The traffic assumptions will depend upon the anticipated fleet capabilities, and there should be a sound
understanding of the likely traffic mix and distribution. This includes the mix of aircraft types (e.g. heavy and medium jets
turboprops/helicopters/single-engine trainers); the mix of aircraft performance (minimum speeds, climb gradients, etc.)
and the mix of operational roles (passenger, freight, training, etc.). In particular, the anticipated navigation capability of

the fleet must be analysed:

a) How many of the aircraft have an RNAV system?

b) What primary positioning systems are used (global navigation satellite system (GNSS), VHF omni-
directional radio range (VOR), distance measuring equipment (DME/DME)) by the RNAV systems?

¢) Is an on-board augmentation inertial navigation system/inertial reference system (INS/IRU) fitted?

d) Against what standards have the RNAV systems been certified?

e) What operations are the aircraft and carriers approved for? and

f)  What percentage of the fleet is not capable of the proposed PBN application?
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1. Aircraft equipment, navigation capabilities and aerial competency:

see annex.

2. Operational approvals:

As of the end of 2013 (and 2014), only one company out of the three major companies has
operational approval for PBN basic processes - RNP APCH.

3. Experience in performance-based navigation:

Since 2009 RNAV - based routes, SIDs and STARs are published in Israel. Partial use is made
with RNAV capabilities as an aid in visual approaches to all airports operated by Airports
Authority (RNAV VISUAL compatible). First RNP APCH approach was published in May 2013
(LLBG RWY26).

4. Requirements from operators , Preferences, operators’ plans

Requirements from operators: the Civil Aviation Authority has published Advisory
Pamphlet 1.1.058A/059A whereby CAA adopts the American standards AC90-105/101.
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Preferences for PBN Imp. Concept and operators references:

Arkia’s respone:

CAAINM

6. Does the aircraft have an Operational approval for the wse of GPS and or EGNOS in the approach
phase of flight? 1f yes, which type of cperation (among different types of BNP APCHs)?

s EGMNIOS
LPY [SBAS/EGMOS) L&Y LRA WRAY REMFP AR
B-757 N/A YES* YES* M/A N/a
ERI-1%5 NS YES* YES* MO Mfa
ATR-72 N/& M A NJA M/A N/A

* In the final phases of operationzl approval

Future Plams — niand Jirse — 3 natl

1. Does the operator have plans to equip with BRMP &PCH capabilty in the future?
Yes, 05 dezcribed in guestion § chove.
Future gircraft acguisitions (4 mew AIRBLS aircraft} planned to arrive beginning in 2017 will likely be
eguipped for SBASEGNOS/LPVRNE AR capabbility, ond ARKIA will pursue full utilization when
feasible.

2. What would motivate the opearator to equip with BNP APCH capabilty in the futura?
No motivetion needed, ARKIA is in the forefront of RNP APCH implementation

3. what type of RNP® APCH operation is preferrad by the operator?
RANP APCH to LNAV/WNAY minimums (Baro-WNAV]L

4 wiould the potential removal of conventional procedure cause any particular problem? If yes, which
one?

Aemaval af any conventicnal procedures wowld prevent the ATR fleet from being able to operate
inte and out of any airfisld within the country duning weather conditions below Visual opgroach
i,

5. &t which airports would the cperator like to have RMP APCH published and to which minima (LMay,
LMAYAMAY, andfor LPV]?

LLES ANP APCH with LNAVYNAY minima (FOR B-757 and ERJ-195]
LLET ANP APCH with LNMAV/VMNAY minima (FOR B-757 and ER}-195)

LLOW RNP APCH with LMAVVYNAY minima [FOR B-757 ond ERJ-185)
LLED ANP APCH with LNAVWYMNAY minimo (FOR ERM-185)
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EL AL’s respone:

Future Plans — m1ano poxw — 72 napy

1 Does the operator have plans to equip with RNP APCH capability in the future?
YES TO B737, B747, B777
NO TO B767.
> What would motivate the operator to equip with RNP APCH capability m the future?
ECONOMICAL BENEFITS.
5 What type of RNP APCH operation is preferred by the operator?
RNP APP FOR B737, B747.

RNP AR APP FOR B777.

Would the potential removal of a conventional procedure cause any particular problem? If
4. Yes, which one?

B767 WILL NEED CONVENTIONAL APP PROCEDURES AT LEAST TILL 2017.

At which airports would the operator like to have RNP APCH published and to which
s mumma (LNAV, LNAV/VNAV and/or LPV)?

LLBG, LLET: RNP APP TO LNAV/VNAV MIN (RNP 0.3).

Israir's responce — was not provided
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Airspace concept handbook Edition 3.0

Activity 5

Safety Policy, Safety Plan and Selection
of Safety and Performance Criteria

Aregulator’s Safety Policy drives a service provider's Safety Plan
and enables Safety Criteria ta be identified. For the Airspace
Design team, the crucial question speaks to the criteria to  Support and guidance from the regulatory authorities at this
be used to determine the adequate safety of the PBN-based  stage is extremely beneficial and therefore this stakeholder is

Airspace Concept. As such, the Airspace Design team must recornmended to be involved as a member of the Implemen-
decide upon the safety criteria to be used, as determined by

the Safety Policy. This Safety Policy will normally be set exter-
nally to the project but if it does have to be established by the

tation team. The in-depth analysis of the Reference Scenario
in Activity 4 provides direct input to the new Airspace
project team it is vital that it is agreed at highest level early in CDF?CEPE DF_ the_ project being _-J_ndertaker‘-. In dedding the
the development. Safety criteria may be qualitative or quan- project’s objectives and scope, it is necessary to know how a
titative (often a mix of both is used). The Safety Policy hasto ~ Project’s success can be measured in terms of performance.
be known at the outset of the project. Safety Policy concerns ~ For example, the project may be considered to be a success

itself with questions like: when its strategic objectives is satished. So - if the strategic
objectives are to double the throughput on runway X, if this is
m  Which Safety Management System? demanstrated in a real-time simulation of the (new) Airspace

m  Which Safety Assessment Methodology?

; ; o Concept, this is alstrong indication that the project will satisfy
N =  Whatevidence is needed to prove that the design is safe?

this performance criterion.

DOC 9992

PBN airspace concept manual 2-7

2.2.5 Activity 5: Select performance criteria, safety policy and safety criteria

2251 The in-depth analysis of the reference scenario in Activity 4 provides direct input to the
new airspace concept. The project objectives and scope may have been decided in Activity 3 (and/or
updated by Activity 4), but it is still necessary to determine how to measure the project’s success. For
example, the project may be considered to be a success when its strategic objectives are satisfied — if the
strategic objectives are to double the throughput on runway X, and this is demonstrated in a real-time
simulation of the new airspace concept, then the project has satisfied this performance criterion.

2252 Any airspace concept must meet the safety criteria laid down in the safety policy which
has to be known at the outset of the project. Safety criteria may be qualitative or quantitative and often a
mix of both is used. The safety policy is normally promulgated at a national or regional level and, hence
is external to the project. If it is necessary to establish a safety policy at the project level, it is vital that it
is approved at the highest possible national level early in the project lifetime. Safety policy concerns itself
with questions like:

a) Which Safety Management System should be used?

b) Which Safety Assessment Methodology should be used?

¢) What evidence is needed to show that the airspace concept is safe?
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5 Step 5: Select safety criteria, safety policy and performance criteria

Safety policy (IAA):

The core purpose of the implementation of the PBN Imp. Process is improving safety. In
any case, implementing PBN Proc. will not compromise safety. Safety levels will remain
at least at the level demonstrated at pre-implementation. Prior to each Proc. publication,
a risk assessment should be performed, including all stake holders.

Performance criteria (IAA):

see Section 3 (Table), Sub-Section 6.2.1.

6.2.1 Providing other / better
solutions for high capacity
(over conventional

processes)

According to
implementation
at the airport or

airspace

Proposed improvement in percentage: 10%.
Improvement can be measured in existing
airports (Ben Gurion / Eilat) or evaluate in
new airports or those with no conventional

processes as a basis for comparison.

Safety criteria (IAA):

(While implementing PBN Proc. — at ATM level and flyability level)

¢ Route deviation — being measured today mainly via deviations from APCH Proc.:

o Including: Not performing the procedure correctly

Not performing the correct procedure (possibly for the wrong RWY)

o Level busts: reduction of at least 10%.

o Bulked landings / missed APCH / Go arounds / non-stabilized APCH: further
procedures should be developed in order to collect the data and to provide

an analyzing mechanism.

o Loss of separation between ACFT on the Proc.: reduction of at least 10%.

Notes:

In order to demonstrate that the design of a procedure ca provide for the safety criteria defined by
ICAO/FAA (1*10>-9), a specific simulator study is required. Such simulators are not available in Israel.

Apart from LLBG, low traffic volumes (and low numbers of safety incidents) does not allow to demonstrate
statistical significance (thus effecting conclusions and results).
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son  Activity 6

ew

ing Enablers, Constraints and ATM CNS

¢ Assumptions
ea,
Xis- For the Airspace Concept to be realised, the technical

operating environment needs to be agreed. This requires
knowledge, as regards the ground infrastructure and airborne
capability, as to which CNS/ATM enablers are already ‘avai-
lable] the limitations or constraints which exist and what
the future environment will be when the when the Airspace

European Airspace Concept Handbook for PBEN Implementation Edition 3.0

Concept is implemented: the assumptions. Whilst enablers
and constraints are usually not difficult to establish, agreeing
assumptions can be challenging. Their realism’ is important
because the airspace concept which is designed and the PBN
specification(s) used as a basis for that design relies on these
assumptions being correct.

ATM/CNS assumptions cover a wide field and need to take

account of the expected environment applicable for the
time when the new airspace operation is intended to be

DOC 9992

implemented (e.g. in 20XX). General assumptions include, for
example: the predominant runway in use within a particular
TMA,; the percentage of the operations which take place during
LVP; the location of the main traffic flows (in 20XX, are these
likely to be the same as today? If not how will they change?);
the ATS Surveillance and Communication to be used in 20XX.
Should any specific ATC System aspects be considered eg. a
maximurm of four sectors are possible for the en route airspace
because of software limitations in the ATM system).

2.2.6 Activity 6: Agree on ATM/CNS assumptions

2261

The airspace concept to be developed is based upon certain ATM/CNS assumptions.

These assumptions must take account of environment that is expected to exist at the time when the new
airspace operation is intended to be implemented (e.g. in 20XX). ATM/CNS assumptions include, for

example:

a) The navigation capability of the aircraft expected to operate in the airspace:

b) The main runway in use within a particular TMA:

¢) The percentage of operations that will take place during LVP;

d) The main traffic flows (in 20XX, the traffic flows may be different to current flows);

e) The ATS Surveillance and Communication systems that will be available in 20XX;

f) ATC System-specific assumptions such as the maximum number of sectors that will

be available for use.
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6 STEP 6 - Enablers, constraints and CNS/ATM assumptions

Traffic assumptions:

Changes in traffic
distribution in aspects
of time / airspace
(routing)

Consequences are expected
from:

1. Closing of Sde Dov,
Herzliya (to a smaller extent)

2. Free crossing to / from
Jordan (to gulf states)

3. UAV - flight in un-
segregated civilian airspaces
(Infra.)

Changes in nearby
airspaces

No expectation of changes
(political developments)

IFR / VFR mix

Impact in LLBG area due to
the closure of Sde Dov and
Herzliya

Military / civilian mix

Security constraints

Impact due to the closure of
Sde Dov

As Iron Dome

Mix of aircraft
performance - Jet /
Turbo Prop /
Helicopters

Impact in LLBG area due to
the closure of Sde Dov and
Herzliya

runaway in use /

Meteorology and legal

(means, coverage /
frequencies
management)

meteorology constraints allow the usage

assumptions of RWY21 and 30 during the
day, and RWY12 during the
night.

Communication No expectation / need of

changes in TMA space

Traffic Analysis

Traffic Distribution
Time/Geography

x Check EUR ARN &
Adjacent TMA Traffic

[FRAVER Mix
MIL/Civil Mix
ACFT. Perform. Mix

adwes el

MY/ JUILNT j3AEILA 5

ATM/CNS ASSUM

(current/future)

TRAFFIC
ASSUMPTIONS

{Jets/Props/Helicopters)

Statistics

Runway Length
Landing Alds - ILS CAT?
Available Runways
Greenfield Sites

Communication
Means/Coverage
Available Frequencies/

Frequency management

Surveillance

Means/Coverage

ACFT Navigation Equipage
NAV Infrastructure & Coverage

RNAY or RNP?

FOP-RDP Link
Multiple Level Filters

Sector modules R
ronfinuratinn fartnrs

RUNWAY IN LISE
Primary/Secondary

MET.
ASSUMPTIONS

{Runway Orientation Choice)

COMMUNICATIONS
ASSUMPTIONS

SURVEILLANCE
ASSUMPTIOMNS

-

MAVIGATION
ASSUMPTIOMNS

ATC SYSTEM
ASSLIMPTIONS
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Changes in navigation 1. Aircraft fleet replenishment is expected to continue
until the end of document domain (2024) - affected by
restrictions in airspaces that are of interest to Israeli
operators (A-RNP in Europe for example)

2. No addition of ground aids (navigation aids) is
required. VOR LOT might be replaced to support
operations in TIMNA.

3. Almost all Israeli airplanes with RNAV capability are
also RNP capable.

4. EGNOS - implementation (reception) is not expected
in the ‘short' time frame (2-5 years).

Changes in surveillance 1. Area ATC — IAF replenishment dependant.
2. TMA Region - mode S has recently been assimilated.

3. Southern Region - WAM replenishment scheduled
during 2015 in Timna / Ovda / Eilat regions with an
option to expand to J10.

Changesin ATC CPDLC replenishment - intended for 2015.
[Sectors, central control unit] Central control unit issue is being examined for IAA™.
Note: the use of traffic sampler [from airspace concept handbook 3.0]
should be examined before major Atraffic sample for a new Airspace Concept is usually a future

. traffic sample i.e. one where certain assumptions are made
airspace changes: about the fleet mix, the timing of flights, and the evolution

of demand with respect to bath volume and traffic pattem.
Various models are used to determine air traffic forecasts, e.g.
the econometric model, and it is not surprising to note that
the success of an airspace design can stand or fall on its traffic
assumptions. Despite ATC's intimate knowledge of existing air
traffic movements, the future traffic sample for 20XX must be
thoroughly analysed (in very futuristic cases, it may even be
necessaryto create a traffic sample). Invariably, certain charac-
teristics will be identified in the traffic sample e.g. seasonal,
weekly or daily variations in demand (see diagram below);
changes to peak hours and relationship between arrival and
departure flows (see diagram below).

By Mr. Gideon Alon
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8 Activity 7: ATC and NOTAM services

528.1. Assessment of the impact that RNP APCH implementation may
have on the ATC and AIS services needs to be performed.

5282 PANS ATM, ICAO Doc 4444 [8] covers the case of RNP APCH
and provides applicable phraseology for ATC to manage RNP APCH. With existing
standards, ATC will not be aware of the type of minima the crew will fly to.

5.283. In most cases, RWNP APCH is performed on pilot demand and the
name of the approach chart (RNAV Runway xx) 1s to be used 1n the approach clearance.

5.2.84. In other specific cases such as an RNP APCH with only an LPV
line of minima and without an LNAV minima line, specific phraseology may need to be
developed. This is not addressed in existing standards.

5285, Amendment 1 to the 5th Edition of Doc 4444 introduces the new
ICAO flight plan provisions effective from 15 November 2012. In line with Amendment
1, aircraft navigation equipment and capability for PBN applications, including RNP
APCH, are catered for through the application of dedicated indicators m items 10 and 18
of the flight plan. Enfries made under Items 10 and 18 af the FPL will indicate the
equipment level and capabilities of the aircraft. ATS automated systems need to be
upgraded to be able to extract this information from the FPL and it would need to be
agread what information to display on ATC working positions. However, ATC do not
require detailed information about the PBN equipment on board an aircraft requesting to
carty out an RNAV approach. The pilot requesting an RNAWV approach is expected to be
capable of conducting the type of approach requested. RNP APCH implementation can
consequently be planned independently of the new FPL provision introduction. An
exhaustive presentation of Flight Plan modifications i1s available on the site of
EUROCONTROL Central Flow Management Unit at http:/www cfmu eurocontrol mt.

5.28.6. In order to support pre-flight planning, models of GPS and
EGNOS allow predicting the impact on the navigation service of known and scheduled
GNSS systems/subsystems outages. EUROCONTROL makes available a web-based
service called Augur (http://augur.ecacnav.com) which provides GPS RAIM predictions
to users. It (will) also display information about EGNOS availability to support LPV
operations, according to information provided by the ESSP.

5287. Such GPS RAIM and LPV availability predictions may also be
provided m the form of NOTAMs . The ESSP can provide relevant information for

r;fi.rst Edrtion December 2012
k

EUR RNP APCH Guidance Material 23

EGNOS NOTAMs to interested NOTAM Offices (for APV SBAS). The details of such a
service are described and agreed with individual ANSP in the scope the EGNOS Working
Agreement (EWA, as mentioned in section 5.2.6.4.6). Inputs for NOF to generate RAIM
NOTAM are also available from other sources (e.g. the DFS). GPS RAIM NOTAM can
also be generated by the EUROCONTROL Augur system.
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Air traffic services (air traffic control) and NOTAM

[Activity No. 7 in Step No. 6, according to Document 025]:

' Step 4 H
i Analyse Reference E
Activity 4 / Scenario '
Survey of candidate : !
airports . Step 5 '
Activity 5 E Safety and <~
L BRI D.f " ' | Performance Criteria
airport capabilities .
Activity 6 : Step 6 -
Survey of traffic E CNS/ATM Activity 7 :
characteristics and ~"|Assumptions, Enabler§ ATC and AlS services
. aircraft operators & Constraints

i. air traffic control

Unlike conventional procedures, phraseology procedures in ICAO for PBN landing procedures
are still being developed. For example, in order to distinguish between the various types of
minimas for the same procedure, and the ability to check (if necessary) which procedure exactly
will be performed by the airplane.

However, IAA delivers a training program that includes materials that have already been
updated in DOC 4444 etc.

ii. NOTAM

EuroControl members are subscribed to the NOTAM service which alerts on faulty GPS
satellites. Israel will be added to this service after signing the EAD agreements.
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Airspace design usually follows this order: (i} Third, an overall airspace volume is defined to protect
the IFR flight paths (e.g. a CTA or TMA) and then this

(i) First the SIDs/STARs and ATS Routes are designed airspace volume is sectorised (Activity 9);

conceptually; (Activity 7) ) o
As suggested by the diagram below, Activities 7 to 9 do net

follow a linear progression. Iteration is the key to the success
of these three activities; the moving forwards and backwards
between the activities until finally the airspace design is suffi-
ciently mature to make it possible to move to Activity 10 and

(ii} Second, an initial procedure design is made of the
proposed traffic flows (Activity 8) [this paves the
way for finalising the Procedure design in Activity

121 onward.
Activity 6 Activity7 3 Activity 8 Activity 12
Agres CNs/ATM = =2 Airspace Design Initial Procedure. € T ™2 | Finalisation of
Assumptions Route & Holds H Dasign Procedure Design
1 |
Activity @
Airspace Dasign
Violumes & Sactors
2.3 DESIGN PHASE
2.3.1 Overview
23.1.1 Once the ATM/CNS assumptions have been agreed, the airspace design commences. For

both en-route and terminal airspace. airspace design is an iterative process. which places significant
reliance on the qualitative assessment and operational judgement of the controllers, pilots, airspace
designers and procedure designers on the team.

23.1.2 It is critical to ensure coherence between en route and terminal airspace — en-route
designs must be fully integrated with the terminal designs.

2313 The procedure designer must participate in the initial conceptual design led by the
operational controllers, acting as a facilitator during this process and providing guidance on the proposed
route placement from both an obstacle/airspace clearance and an aircraft performance perspective.

2314 Technical pilots on the team are also crucial to the initial conceptual design because they
provide the real aircraft performance information (e.g. related to climb/descent and turn performance)
which is more effective than reliance upon theoretical computer models containing aircraft performance
parameters.
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7 Steps7-10:Design stage (2/4)
Design
Activity 7 Activity 8

Activity 9

CBA
Public Consultation
Activity 10

Activity 7

Airspace Design - Routes & Holds Activity 8

The design of traffic flows (which ultimately become the
future SIDs/STARs and ATS Routes) is the starting point of this
exercise. This is an analytical & iterative process (which ‘at its
simplest level could be achieved by using pencil and paper).
Route placement is usually determined by the traffic demand,
runways in use and strategic objectives — and, to a greater or
lesser extent, the airspace reservations and their flexibility.
Route spacing is determined by the operational requirements
and the navigation approvals of the aircraft fleet determined
in Activity & (see Note 1). For example: if a 10-15 NM route
spacing is intended in an en route airspace where Radar
surveillance is provided, this has been found to be viable in
European airspace if the fleet is approved to RNAV 5 as deter-
mined during Activity 6. As such, the intended route spacing
and CNS infrastructure indicate that PBN (in this case an RNAV
5 specification) is needed. If, on the other hand, Advanced
RNP equipage is needed but the fleet does not have this
capability, then it becomes necessary to decide whether to
mandate Advanced RNP carriage or whether to widen the
route spacing associated with a less demanding navigation
specification.

Activity 9

Airspace Design - Structures & Sectors

Initial Procedure Design

During the conceptual design of the arrival and depar-
ture traffic flows, the procedure designer begins the initial
procedure design based on PANS-OPS criteria. This prelimi-

nary design considers various perspectives:

For completeness, mention is made of the non-PBN as
of airspace design which occur after the routes have
designed and the initial procedure design is complete;
the design of the airspace volumes followed by the sect:
tion of the airspace volume.

The airspace volume is created to protect IFR flight pa
both vertically and horizontally. As such it canbe of any s
or size. In developing the airspace volume it may be nece
to go back and adjust the routes to ensure that they fit w
the airspace volume.

Once the airspace volume is completed, then the airs
is sectorised for purposes of air traffic management. S
risation is done as a function of the traffic sample and t
assignment (see Activity 6) and may be functional or ge
phical (or a mixture of both). Whilst en route airspace ten
be geographical, terminal airspaces tend to use either ol
the other or a mix.

Itis necessary to determine whether the placement of the
proposed routes are feasible in terms of turns and obstacle
clearance, for example. For this analysis, local Instrument
Flight Procedure design expertise is crucial because only
he or she has the local knowledge of terrain and obstacles
as well as the training to determine whether the intended
procedures can be coded using ARINC 424 path termina-
tors (applicable to RNAY and RNP SIDs and STARs). If these
routes are not feasible from a procedure design perspec-
tive, they will need to be modified (this is an iteration
between Activity 8 and Activity 7 — as per the diagram on
page 22);

Activity 10

Confirming the selected Navigation
Specification

Once the airspace design activity is complete, it is impor-
tant to step back and verify that the design can indeed be
supported by the navigation specification identified in
Activity 6.

This activity is a relatively simple step if Activities 6 — 9 have
been done in an integrated manner and if Activity 6 has defi-
nitively identified one particular specification as the basis
for the design. In such cases, this step can be used to refine
the choice between two navigation specifications and to
decide on one of the two. Alternatively, it may be viable to
have provided for two sets of design each based on different
navigation specifications. Both could then be subjected to an
in-depth feasibility assessment to establish the final choice.
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The TMA airspace redesign has been performed with extensive use of PBN
procedures, thus maximising efficiency of the airspace, while using the typical
LLBG fleet capabilities.

For example, using an RNAV STAR to RWY21 will make ground aids unnecessary,
improve efficiency, saving flight miles, pollution and noise*®.

The following ATM tools have been examined during the redesign:

* Free Route Fir (STEP 7) — currently not relevant for Israeli FIR due to the small
numbers of crossing traffic, and an extensive use of the airspace by other users
(Air Force), in all flight levels that are not currently designated for civilian use.

¢ Using RTA techniques and Defined interval —

*  Defined interval is a method being developed that uses dynamic risk based analysis
to improve separation methods and allow for an increase in capacity. Defined interval
requires a high degree of automation to provide feedback to both the pilot and
controller allowing the maintenance of a defined safety level to be associated with
each trajectory decision.

*  Required time of arrival is a method being developed to assign aircraft specific
arrival times well in advance over outlying airspace waypoints. These time
assignments allow advance planning by the pilot for efficient speeds and also
maintain a balanced arrival flow to the airport, thus eliminating the need for holding
upon arrival while also allowing for a closed path CDO.

o RTAis used by Area ATC.

o Defined interval requires a high level of automation, which is
currently not available in LLBG typical fleet.

! Using conventional NAV-aids would have required the ACFT to pass over VOR NAT, which would add an
additional 5NM for each flight, some of them over populated areas.
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¢ Using the technique of “Structured Decision Points”

exact distance to the runway is always known. Waypoints on different STARs are
then created equidistant from the airport. The controller uses these equidistant
waypoints to verify separation and take advance, predefined actions to adjust
separation if necessary.

Decision ©
XLAZ8 Points =]

13000 / 6000

[Equidistam A

IF
WALTR L123
4060 e
max 230kis

WHYTE
13000 / 6000

Equidistant A max 220 s
Decision ©O

Points n JOSHH

13000 ! 10000

—

Figure 19.— Structured decision points

e Divide the airspace (control): Functional or geographical (STEP 9)

Upper ACC Sectors
A st Accs2
;.
-—_-za—,.i =
s : iz
GEQOGRAPHIC FUNCTIONAL

Airspaces in Israel are generally Geographically divided (rather than functional). At each
geographical point, only one ATC unit (Civil or military) has responsibility.

® However, within the unit, responsibility is 'functionally' divided {e.g. APCH controller
[frequency] v. tower [or TMA]}.
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Use of free climb / descent
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* STAR, Holds, extended routing, point merge:

Pressure cooker (with holds) vs. extended routeings
{(without holds)

There tend to be two predominant ‘models’ used in the
design of busy terminal airspaces with ATS surveillance.

The first can be compared to a pressure cooker where a
number of holding patterns are spread geographically at a
similar distance from the landing runway (nominally, at four
‘entry points' to the terminal area). These holding pattems
keep the pressure on the terminal airspace by feeding a conti-
nuous stream of arriving traffic from the holding stacks to the
arrival/approach system with departures threaded through
the arriving traffic.

The second maodel is more ‘elastic’ in that, in order to avoid
holding aircraft, sometimes longer terminal arrival routes are
designed to the landing runway. PMS (Point Merge System) is
an example of the latter.

Sometimes a third model is used which is a hybrid of these
TWo.

Point merge is a concept using an open STAR design that seeks to maintain a high
degree of ATC flexibility and control by use of level segment “lateral holding arcs™.

Level flight sequencing legs
(leg waypoints equal distance from merge point)

val gy
: o)
Envelope of _¥ P %y
possible paths o ‘@

‘Q‘f— Marge Point

Integf"alecl
Sequlence
|

Figure 18.— Example point merge design

The traffic patterns in the Israeli FIR shows that the vast majority of the traffic is arriving from
one direction (from the north/west).

The meaning is that this technic had to be modified as it was introduced in the Israeli FIR. STAR
DIVLA for RWY21 in LLBG for example, has extender routes ('dogleg') with structured points
that are used to create spacing before reaching the IAF. This method was preferred over
traditional holdings.

The typical fleet in LLBG allows the controller to instruct traffic to perform RNAV holdings at
each chosen WPTs, given airspace and MVA constraints.
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¢ Using open / closed procedure

Open STAR Closed STAR
(En-Route) ATS Route (En-Route) ATS Route
(3 3
& &
P Procedure & ¥ Procedure ¥

’
L}
-

- = - » Tactical Vectors provided by ATC

Closed Path Open Path

Enroute ATS Route Structure

Procedure

—p—prevese]
-3 Linked route = = => Tactical vectors provided by ATC
+ known distance + unknown distance

+ DTG estimate

|
Figure 17.— Different STAR methodologies

The aforementioned traffic patterns in the Israeli FIR suggests that closed patterns offer more

tactical advantages than the open patterns.
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Activity 7 — design routes and holds (LLBG TMA):
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Activity 8 — initial procedure design
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Activity 9 — design volumes and sectors
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Activity 11
Alrspace Concept |
Validation  project \
i Checkpoint e
W - Activity 12 :
Finalisation of
Procedure Design
Activity 13a
IFP Validation
Activity 13b

Flight
Inspection

* P
Activity 14
ATC System
Inteqration

Activity 15

Go/No-Go Awareness &

igﬂ Decision Training Materlal
E B N iAm‘;: r:r:]t:n:aﬁtWO n
§ Activity 17
a mgm 1on Post-Implementation
Stage 3 and 4 - Activities 11-16 Revin

Activity 11
Airspace Concept Validation
The main objectives of airspace design and ATM validation are:

m Toprove thatthe airspace design has successfully enabled

To identify potential weak points in the concept and
efficient ATM operations in the airspace; P P P

develop mitigation measures;

m o assess if the project objectives can be achieved by
implementation of the airspace design and the Airspace
Concept in general;

Assessment

To provide evidence and proof that the design is safe ie.
to support the Safety Assessment.

Published & Proposed
Airspace Design (Routes/
Halds, Structures and Sectors)

MNan-numerical Performance
and Safety Criteria based
upon ICAO SARPs, Procedures
and Guidance material and
National/Local requlations.

Mainly textual/ diagrammatic
reasoning, argument,
justification.

Expert ATM/CNS
judgement;

Airspace Modelling;
FTS/RTS;
Live ATC Trials.

Published and Proposed
Airspace Design (Routes/
Holds, Structures and
Sectors) usually in
computer data format
representing Airspace
Organisation and Traffic
Samples.

B Surveys - radar data
recordings, flight plan
recordings, flight recor-
dings, questionnaires.

B Statistics &forecasts
- airports operations
statistics, meteorological
data collections, traffic

demand, traffic distribution.

Absolute Numerical Perfor-
mance and Safety criteria
based upon Performance and
Safety Criteria based upon
ICAQ SARPs, Procedures

and Guidance material and
National/Local regulations.

Nurmnerical data (primarily).

Airspace Modelling;
FTS/RTS;

Live ATC Trials;

Flight Simulator;
Data Analytical Tools;
Statistical Analysis;

Collision risk modelling.
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Activity 12
Finalisation of Procedure Design

Only once the airspace design and ATM validation is complete
does the Instrument Flight Procedures specialist set about
finalising the design of the IFPs (SIDs, STARs/IAPs) using the
criteria in ICAQ Doc 8168 - Aircraft Operations. Being an inte-
gral member of the airspace design team from the outset, the
IFP designer is familiar with the procedures to be designed
and the Airspace Concept into which they will fit. This activity
occurs iteratively with Activity 13.

Activity 13a
Instrument Flight Procedure Validation
This activity occurs iteratively with Activity 12.

The purpose of this validation is to obtain a qualitative assess-
ment of procedure design including obstacle, terrain and
navigation data, and provides an assessment of flyability of
the procedure.

The validation Is one of the final quality assurance steps in the
procedure design process for instrument flight procedures
(IFP) and is essential before the procedure is published.

The full validation process includes Ground validation and
Flight validation.

Activity 13b
Flight Inspection

Flight inspection of NAVAIDs invalves the use of test aircraft,
which are spedially equipped to measure compliance of the
navigation aid signals-in-space with ICAQ standards. Due to
the flexibility of PBN to create routes or procedures in areas
where a particular ground facility has normally not been flight
inspected, it may be necessary to perform dedicated flights.
Of primary interest is the actual coverage of the NAVAID
infrastructure required to support the flight procedures desi-
gned by the flight procedure designer. Depending on the
avionics capabilities of the test aircraft, flight inspection and
flight validation activities may be combined. The amount of
flight inspection required is determined by the infrastructure
assessment conducted as part of Activity 6, and is part of the
validation process.
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Activity 14 b) Making changes, if necessary, to the Radar Data Processor
(RDP);
ATC System Integration Considerations
¢) Required changes to the ATC situation display;
The new Airspace Concept may require changes to the ATC

system interfaces and displays to ensure controllers have the d) Required changes to ATC support tools;
necessary information on aircraft capabilities. Such changes
could include, for example: e) There may be arequirement for changes to ANSP methods

for issuing NOTAMS.
a) Modifying the air traffic automation’s Flight Data Processor
(FDP);

Activity 16
Implementation

With proper planning and organisation, the culmination of
an Airspace design project is trouble-free Implementation.
Nevertheless, the Airspace design team could decide to:

Activity 15 [il Ensure that there is adequate representation from amaong

the members of the team available in the operations hall
Awareness and Training Material on a 24-hour basis for at least two days before implernen-
tation, during implementation and for at least one week
following implermentation. This would make it possible

The introduction of PBN can involve considerable invest- -
for the airspace team to:

ment in terms of training, education and awareness material

for flight crew, controllers, AlS staff, engineering etc. In many m  Monitor the implementation process;

States, training packages and computer based training have

been effectively used for some aspects of education and trai- m Support the Centre supervisor/Approach Chief or
ning. 1CAO and EUROCONTROL provides additional training Operational Manager should it become necessary to
material and seminars. Each Navigation Specification in the use redundancy or contingency procedures;

PBN Manual, Volume 1l, Parts B and C addresses the educa-
tion and training appropriate for flight crew and controllers.
Training should be timely and not rushed; it is an excellent
vehicle for gaining acceptance of airspace users and control-

m Provide support and information to operational
controllers and pilots;

[ii] Enable a log-keeping system for a period similar to that in

lers. A useful technique is to use members of the the PBN [i] above, so that implementation-related difficulties may
Implementation team as training champions. be noted and used in future project planning.
Activity 17

Post Implementation Review

After the implementation of the airspace change which
has intreduced PBN, the system needs to be monitored to
ensure that safety of the system is maintained and determine
whether strategic chjectives are achieved. If after imple-
mentation, unforeseen events do occur, the project team
should put mitigation measures in place as soon as possible.
In exceptional circumstances, this could require the with-
drawal of RNAV or RNP operations while specific problems are
addressed.

A Systemn Safety Assessment should be conducted after
implementation and evidence collected to ensure that the
safety of the system is assured —see |CAO Safety Management
Manual, Doc 9859,
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Appendix - ICAO Resolution 37-11

522272 The executive part of the resolution A37-11 states:
[.../The Assembly:

1. Urges all States to implement RNAV and RNP air trajffic services (ATS) routes and

approach procedures in accordance with the ICAQ PEN concept laid down in the Performance-based
Navigation (PEN) Manual { Doc 9613);

2. Resolves that:

a) States complete a PEN implementation plan as a matter of urgency to achieve:
1) implementation of RNAV and RNFP operations (where required) for en route
and terminal areas according to established timelines and intermediate milestones; and
2) implementation of approach procedures with vertical guidance (APV) (Baro-
VINAV and/or augmented GNSS), including LNAV only minima for all instrument
rumway ends, either as the primary approach or as a back-up for precision approaches
by 2016 with intermediate milestones as follows: 30 per cent by 2010, 70 per cent by
2014; and
3) implementation of straight-in LNAV only procedures, as an exception to 2)
above, for instrument rumvays at aerodromes where there is no local altimeter setting
available and where there are no aircraft suitably equipped for APV eperations with a
maximum certificated take-off mass of 3 700 kg or more;
b) ICAQ develop a coordinated action plan to assist States in the implementation of PEN and
to ensure development and/or maintenance of globally harmonized SARFPs, FProcedures for Air
Navigation Services (PANS) and guidance material including a global harmeonized safery
assessment methodology to keep pace with operational demands;

3. Urges that States include in their PEN implementation plan provisions for implementation
aof approach procedures with vertical guidance (APV) to all rumwvay end serving aircraft with a
maximum certificated take-off mass of 5 700 kg or more, according to established timelines and
intermediate milestones,

4. Instructs the Council to provide a progress report on FBN implementation to the next
ordinary session af the Assembly, as necessary;

3. Requests the Planning and Implementation Regional Groups (PIRGs) to include in their
work programme the review of status of implementation of PEN by States according to the defined

implementation plans and report annually to ICAQ any deficiencies that may eccur; and

0. Declares that this resolution supersedes Resolution A36-23. [...]
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Appendix - Implementation Plan for PBN procedures - short term

STATE OF ISRAEL

_ - MINISTRY OF TRANSPORT AIC 113
TEL: =972.3-9774466 CIVIL AVIATION AUTHORITY Series A
FAX ~9TL38TT AFRONAUTICAL INFORMATION .
E-MAIL: aip@met.goval R ) SERVI(‘:EEUI\-IT - ) 10 January 2013

GOLAN BUILDING, GOLAN STREET,
P.OE 1101, AIRRORT CITY, 70100

PBN implementation — Tel Aviv FIR

During the year of 2013, PBN procedures will be introduced in TEL AVIV FIR
particularly in LLBG aerodrome.

This AIC 1s meant to provide a general notification to all airspace users regarding the
PBN procedures planned for the years 2013/14:

LLBG:
1. 2013 (first semester) —

ENP APCH to RWYs 26. 30: LNAV only:

ENP APCH to RWY 12: INAV, LNAV/VNAV may be included
(Baro-VINAV).

2. 2014 (first semester) —
ENP APCH to the renovated RWY 21: LNAV/VNAV (Baro-VINAV).

Other aerodromes:

Visual approaches with prescribed RINAV track shall continue to be mn use in
LLOV and LLET.

No conventional procedures are intended to be withdrawn during 2013 and 2014

With regard to ICAO policy "best equipped — best served", operators are urged to
plan accordingly. The CAA of Israel mnvites operators to report PBN implementation
status for relevant fleets.

PAGE1OQUTOF1
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Appendix - Table of Contents - Order of Activities in the implementation of RNP
APCH procedure - EUR DOC 025
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Appendix - Map of Activities in the implementation of RNP APCH procedure -
from EUR DOC 025
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Appendix - Flow chart - activities of implementing European Airspace Concept
Handbook
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Appendix — airspace activities for PBN implementation

[European Airspace Concept Handbook]
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ORGANISATION DE L'AVIATION
CIVILE INTERNATIONALE
Bureau Europe et Atlantique Nord

INTERNATIONAL CIVIL
AVIATION ORGANIZATION
European and North Atlantic Office

ORGANIZACION DE AVIACION MEXXOYHAPOOHAA OPTAHM3ALINA
CIVIL INTERNACIONAL e rPAXXOAHCKOWM ABNALINIA
Oficina Europa y Atlantico Norte ’gz‘sgm EBponelickoe/CeBepoaTnaHTmyeckoe 60po

3 bis villa Emile Bergerat, 92522 Neuilly-sur-Seine Cedex, France

When replying please quote
Reference : EUR/NAT 13-0779.TEC (NAE/DAC) 18 December 2013

Subject . ICAO PBN Go-Team Report - Israel
(Nicosia, Cyprus, 9-13 December 2013)

Dear Sir,

1. I wish to provide for your perusal the final report of the ICAO performance based navigation
(PBN) Go Team project that was carried out by a joint group of ICAO, Eurocontrol and industry experts on 9-13
December 2013 in Nicosia, Cyprus. The report contains some recommendations aiming to foster the
implementation of ICAO Assembly Resolution on PBN (Resolution 37-11 refers).

2. In conclusion, 1 would like to thank you for your continuous support and cooperation, wish you
all the best for the upcoming holidays season, and assure that the ICAO European and North Atlantic Office
remains at your disposal for any further assistance that might be necessary in the implementation of the above-
mentioned recommendations.

Yours sincerely,

Luis Fonseca de Almeida
ICAO Regional Director
Europe and North Atlantic

Enclosure: Report of the Performance Based Navigation Go Team Project - Israel

Major General (Retd.) Giora ROMM
Director General

Civil Aviation Authority of Israel
P.O. Box 1101

Airport City

Tel Aviv, 70100

Israel

Tel.: National 01 46 41 85 85 Fax: National 01 46 41 8500 E-mail: icaoeurnat@paris.icao.int
" International +33 146 418585 " International +33 146 41 85 00 Web: http://www.paris.icao.int
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1.

1.1

1.2.

1.3

Introduction

The ICAO EUR Performance Based Navigation Task Force (EUR PBN TF) was created in
2008 by the EANPG/50 meeting to promote implementation of Assembly Resolutions 36-23
(Resolution 37-11 also refers) and, under the same token, coordinate the PBN
implementation at the EUR Region level and develop necessary supporting guidance
material, tools and enablers.

Through its work, the EUR PBN TF identified the necessity for direct technical assistance to
be given to the States in the EUR Region. In this regard, it was agreed to establish and
implement a programme of regional PBN Go Team projects providing direct assistance to
States. The PBN Go Teams are composed of representatives of ICAO, Eurocontrol, IATA,
EASA and other regional organizations, as well as aviation industry.

As part of this programme, the ICAO EUR/NAT Office in cooperation with Eurocontrol and
industry organized a regional Go Team project for Israel. The results of the project are
presented in this report.

2. Objectives, scope and timelines

2.1.

The objective of the Go Team was, to assess the status of the PBN implementation and
provide a list of recommendations to foster the PBN implementation.

3. Assessment and recommendations
3.1 Assessment

a) The final version of the PBN plan has been developed and presented. Planning
and implementation has started in accordance with the plan. A national team is
established. The timelines and targets meet ICAQO requirements;

b) RNP APCH and RNAV 1 have been introduced in May 2012;
C) Redesigning of Tel-Aviv airspace is planned as part of the plan;

d) Visual RNAV procedures are implemented due to the local airspace situation,
fleet equipage and operational needs, although acknowledging that visual
RNAV is not an ICAO PANS-OPS compliant procedure at the moment.
However, there is a dedicated group that was established in ICAO to study this
subject.

3.2 Recommendations

a) Consider joining efforts with the BLUEMED FAB PBN team, specifically in
sharing of PANS-OPS resources, joint validations, training programmes;

b) Support work in ICAO for the development of PANS-OPS provisions for
visual RNAV;

C) Encourage aircraft operators to equip for RNP APCH;




d)

9)

h)

4. Next Steps

Upon completion of the SoL for EGNOS, implement LPV procedures in
accordance with the plan;

Establish/amend regulations to require GNSS interference assessment as part
of regular flight inspections and validations;

Establish/amend regulations to require a GNSS recording for post
implementation monitoring of GNSS performance;

Oversee the implementation of the above mentioned requirements on GNSS
interference and recording;

In any new procedure consider inclusion of CDOs and, in conjunction with
CDO, develop CCOs to the maximum extent possible.

4.1 Further coordination will take place between the CAA of Israel and ICAO EUR/NAT as
appropriate. A progress report shall be provided at the ICAO EUR PBN task force
meeting (12-14 March 2014). Further progress review missions will be conducted as
required and in coordination between ICAO and Israel.
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NINND DNV TNHD NNIND L,V NYNIY D052 DINNINI MNVAN DI RYD
NN I;INA 19N ,(DOCI859 — Safety Management Manual) SMM non 0019 ICAO
.(Safety Management System) SMS Taynn My T 19OXN
NOXN NN OXVIMNN ,NTIAY YINDN 190N D19 (Federal Aviation Association) FAA -0 D)
.SMS -n nw) »ay MNMaN K1
TONNTINND DWW DY VIMN MNPVIN XYND MVYIN NOMM NN N DY MANNHN NIHDNI
SMS -0 nNTIND  0w» MyIa MNdVan MY (Safety Management System) SMS -n

D117 DMINN ,NMNIN NMAIN NYNVLN DY TYNRNND TONNINT  INYI-TN TONN NN MY
D951 NTI2Y MLV, D”ININY

MNPVIN NMY NI TN 2N ICAO X900 NIN MNPV NIIYN DWW PHND
5915 NN 19115, SMS 151N THIDMDY NINYVA DINIY NDXAN NMIPY D910 Py 1HN .(SMM)

NN NN DPINVIND DITYN YIDNT MDY DPNVLOY D¥9NN
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MY NMWY»Y DOWITIN DINNINM SMS -N NOAN ,NNNN MNIPY NX XN NAYNN
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P21¥h Sy IR .2.3.1

MPLIAN TN Y NN 1N SMM - PATH NITY HY ININRN DI

INY) OMNITYN NDAVA POTIV NOY D) MYY NNX DY MPTNA YSIN> TITHN NITY
(90 1.3.1 Pyo
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Aeronautical Information

Y70 DYOID -N7NS

AIP o 1.
Publication NN
. 999 NP0 NTNN
ALARP As Low As Reasonably Practicable | 1,1 0nn Anma moyn | 2-
RI/NNN YANWN DI
CRM Crew resource management U;’\D 3.
EAA (USA) Federal Aviation naWNN MW |,
Administration 2NN DY PONITIN .
FDA Flight Data Analysis NOWVONM MM | 5,
. DN -D"NMIN
HazMat Hazard Materials onmon | ©
ICAA Israel Civil Aviation Authority N |7
- - s MIINDIAN PNIND
ICAO Internqtlonal Civil Aviation 93 NI NownY | 8.
Organization 0NN
PPN NN
1SO International Standards ININN -MNINDIIN 9
Organization 9113 PN NY1IAPY '
MmN
KPI Key Perfomance Indicators T | 10.
-DONNNIN N ITTN
. , . . NN DAPYNN DTN
Lagging KPI's Lagging KPI's HYIT IR WA 11.
(MN>13)
-D27 20 NN ITTH
Leading KPI's Leading KPI's NN DIPYNN OTTH | 12,
DININ MNPV Y TY
NNMAY TIMNIN TN
MWD MNY NIVNI
LOSA Line Operations Safety Audit DI DNYPN MMLI | 13,
MNIN NNADY PYNINRD
DYINNN NPV
NN NOIRY PNNTINND
. 21an ToNNa MNdMa
NOSS Normal Operations safety Survey 14.

ATS( Air Yv quwv
.Traffic Services)
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MY IN INN
N MPYY DIPAONN
98D
71970 MLPN
Reduced Vertical Separation MO NN HYN NN
RVSM Minima b3 29,000 9w | 16
NTI90 PN - Minima*
RM Risk Mitigation oM MY | 17.
-MN2N NNVIN
NNIVNRY MINNTIND
SA Safety Assurance Y DI TN PV2A 18.
PMINI MNPV NN
SAQA Safet_y gnd Quality Assurance ) ML AN | 19,
Specialist
Standard and Recommended MY DOVINHVD
SARP Practices (ICAO) Syan> 20.
™MOITN HY IR DTN
SM Safety Manager XA TNV 21.
2V TN AN
SMM Safety Management Manual mrovan | 22-
SMS Safety Management System MNPV NI NN | 23,
SOP Standard Operating Procedures D»owWan oYM | 24,
D0 NN
-D»MNOV1
SRM Safety Risk management MNIORY PINTINN | 25,
DM12°01 NPVI
D»PMNA
SSP State Safety Program 2V TPIIN PN 26.
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D12°01 7N NP2 DINNA DXDAPN ONWIN

% NMINNN OWIANN , 0PN NININ DY .OPNNYNN
DD DN, NIT NNTPN ,NNYNN DI PO ,NNYN

.DMYN 123991 5Y MNMIAN NYN NX NPO> M P9

mnNr0van NYan

—MHYNY IMNIOX MMV 100%  S¥ TV NN TN 1PN DIRD MNNN NYY NNNINY GN DY
YTY WY NOIYN IN MDY PN .ONN YIDIND DISNNNT GN DY DIDNP NIV DDV 1oV
.DMNOY0 NYIVI N2 MY, INDN NNV NPVIAND NN DTN

V2D NITIPI NMNOXVIAN NDXANT .MMM NN DY NPYTPN THANA MMM, MNPV DI NNNN
(DMWY

MNMPYN 29P2 NNNIN DY NAPYN — (MNNBN NPIPN IN) NNINN DIN
D”19°0) NIV NIV MNINN

DYMMVA XD DINIM ,NPNINMA XD MIDW 2957 MIVIN YTy DY)
S119 NIN N2 D220 PHIIRD 7Y NYNPHN NIPON NNI

D12°01 MLPM NV MY TONN

NMNNN INKIND (N2209 PN Y197 ,00N )TIN) DPY NIPa

TONN MYNNINI NODPN NPT TID TYIOP WIDTD PIIIN WA N0 12 281 NN MNPV
DD DN NNDD NMT HY TYNNN

MNP0 HIN% TIYNA T8N

SWYPNR DY 2N NNV NYI MPT IPX JIN0D MNNXN , 0T 0N D PNN NNONY GX DY
DNV IOX DIVPX .JNIND DY MDOYIN MDINN D51 ,9N1 NINON OXNPYY DOWNINNDN MNPV
91505 N9IDY IR NPYAN MNOYNN .NMND MMV NPYL DY DIFYY DYTYN , DY NNN NMIND
NP MMNNN NMNRND NP DY TIT0 NN

2Y NMINNT MMOY DY N0 NOAND NI 7NIVIDY NYIITYW MINY .AMDYI MDD NNINN
PRPYNII JPPIRY NINDY” PY QDN .PULINNI YO NTDY NMIND MYNIND ,)AT NPN N9
TMIND DY MODDN NMDYN NIAN .MMPON NN DY NAXD TIDN D (MAIWN TN XY TN)
PN NMNNINDNI NRSIND NIDINN NIAND NPNIIN NINWID

NN NN TRND IDIND DY 19WD NYIDNN YAVIN NYNN MITY MY DY ITNYN DMV
YNIDN MNIN 1N MNPVIAN DI, TI9D .DMNWN MYIN MNIPNNI MDDV DOYONN MNMI
MYNN MTY MY S MPOYN NMDOYID

1.2

2.2

3.2
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mNrvVa 919 79 ICAO mwiHt 4.2
PMIN Y IYIAPIV DITYI) NMTVHNI RLIND 2T NNNYN MDY HI2 NDY TIY NNNN MNPV
P2 MNPV NPION P2 TN ICAO [ )HNIRD Y NP TR MYIT IO .NT RWNL ICAO
2P T (SMS) MNPV 5172 MOIWYN
NN NDYI MITYPNHN NP NIPN , D91 DY LD NP MNVL NN o

D291 Y912 ,MNVIN NI NNTO NN N (SMS ) MNPV HNY NN e
.DXINM NPT ,NPINRD NIV M2 ,0OINN DIININD

MMV S ND2IPN NPT PYND NN DY MNPV NN TON MINNY ©OWIYT (SARP) ICAO »pn
MTY MY NOMIN T DY YaAPOIND NN MNdVIAN DY NONPNN NNIN .THPNMYNN MOyaa
.DY21NNN DIPNI NTHRY TIN,NNYNN

D971 DX MO 1D NRONIND YT MYITIN MY D515 2N 92210 NYYA NN MNMV MIDIN
MTY MY NOMIN NPT NVININ NPMIN DI NN AN NTIND THPMYIN MNPVIN NN
DMINN NPNN 1M, DOV HOYI DY) N1NIN YN ,NITYN DY XMNIVI DI1YoN DY NAYNN

MYT : IO DINPIN DMIPN NIY DXWNNN DIVON MNVIN NOION .TPNN NNV XMWY DXPIDNN
NINVIAN NNV NN DYDY YTI1.MNVIAN DITP) MNMOPTIN ,NMINVI MPPN ,MNNN

VATIN NTI2YN NV AR OAPY MNNITINGD IDIND NP THINN ,NDPN SMS 125N NWIT IOON
DIV YN DMWY DXV OPADI NOY MDY ANV, TYY YITTY NN MYIN 7290
: DYNAN D291 NN 9INY SMS -1 NN Sy ICAO »5 . MmN Yy NS2PNRn SMS NovN

TIMNMIN MMV NPPTN e

MMV NPT @

D201 MLPNY NIPNN MOWINN e

MIN2 NMINPVIAN NN NPNAD DAV NIPAIIONN @

OYTNRNN MNPV DYPPIONN e

1792 NPNPINN K915 ,MNPVIAN DY NPINN NI PTHINY NN NN DINNY MIMNIN NOIWYN
.17521 NSMNN 27P2

NN MNPV TIVNY ANANHN TIVM NH7/NPNN TIVN MYIIT 5.2

700N TV MVIHT  1.5.2

NOYLVI PTY) 2010  Y7YNN (MNVAN DN NIDIN ) NTIAYN DY MPIAN )NIX NIPN
(MWD NIVIND NP NNNINRD
1954 HYNN NTIAYN DY MIPXaN X PIND 43177 8 DXYD 9NN 10 NON NIPN
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DMNDXON NNNSNY ,NTIAYN MNMIPHA PAVN INNN 1Y To2 NYN NNPN DY IMDYUN
P21 HY INPINND NYNNN NNON 29 DY ONVIY PINI NN, MMV MYIT DYPD
Oyann

DNNXY ,NTIAYN DIPNIA MDOLPNIIO NMNVIY NN DY NNYPP VAP NONX NNPNN NIVN
ONPID YN MINID) MNN MNP IRWYNA NPYPNN MYIIT INK N0 DINON

(NMAYN) NNINNN TIVN MYIT  2.5.2
91173 WITI PNIND N0 D910 PNIN DI DY OVDIMNDN D122 31D PY X 2097 O TIVH
MYV NIV D117 .DONYN DNIPNNT 932 PTIIY DOWNRNYN 12 2577 19D TN DY DO
OV NMYLN NMIYANN MOPN WINN 2159779 DY DMPOY DN NN MDY PNIIND
ANIND 1592 DHIDN
, TNAYNN NNPN WITIN D52 TNYD NIND DY NIN2YNI NN NNV NN NMVIND »T
2)PNY 7 N72YNA MNPVA PIPD DDNIN YIPN MINNNL 7 VNINY 9D

: NYNA NPVINYIN NPIPIYN IIPND 1.2.5.2

9301 /P9y NNIAYNN NNPN e

PTIN 579 MIPN NNAYNN NNPN 7 P9 79y DY) NNID NAWNN MTY MY DY e
ININY DY DIMIVIY TOI IN, TIRN,POY ,DDN 7 9D 7H¥an” 5 MYIN NN
2IPINN MNIPRY 190D /N NV LNANN NDN 157795 HMNN IN DY NINY
L MANMOANVDND

MNPV PYP PPANY DI YaP MNNN - 587- 579 MIPN NN NIPNAN P e
DM NITTN,DMNNM DN MPD , 2071 NNPN YY MP9Y YN Y291 NNayna
L0210 SYHOMNIIIN 28NN HY MPXAY NTIIY MYW HY MPra ,NTay 375 TN

DYINNRN MYIN NIPNN NAIYH MTY MNPV MY YaMmY 6.2

MNOVAL 1Y S5¥a D9 1.6.2
DILYNR DNV D237 DNINT ,NPYPIPI NPIPNNR NDINN DV MDD NMDYI awNnn1
: DN NOYNN NMITY MIYIL MNM2 D12 NNINT DTN .NINMAN DI NN 19VD

DOVNNYNN NN @
DXMPY NN MDY aMY e

(N"DY) TPNNRIND NOYNN MY @

DMV NITN ,NDOV YNPY,DI0MV [, PNNONNN : D NNYNN DI MNP OVIN - e
DY DMV WOOHYL e

(Euro Control noaTd) 02090 PNK NYN O MPY DN) - e

(FAA [ICAO) 0»mINDY»I NOWN MNIN

OMOWIXPN OININY DITIVN o
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NMNANNN TIVND DY OUNRIN IPINN TIVND o
DYTY MY NN PN TYN MODN MNP DIAIYN DPMYNYN 01NNV DIWPN
(NONTY .MMV DYPPA OMN

Mwpn e
NMINND DANYNN DWIN @

® MY>ANNIN e

"‘ ® T»NN PY2 DN @
_' MMV NN e
® OYNOVNN D) e
_— ‘ © MNBYIND e
DWYpYn e

nown e

ananN MAIN o

DNV PTIONY i

MPIPON 29MVY 2992 MNIVAL MDIYN Yy NYavn  2.6.2
2y .DMPNNN NONIN DY PYA PY MNIN NPNO NX THN DN DPX MDOYIN oMY
: X201 MOYHN Y9NV 27P2 MNPVIAN YVN NPIN YY HPNY NN
INVIAN DIYAN DY NYIWN MY DMDOYAT TUN MDY Y9MY NV PNy e
A0OY WP YV VIITIN OV JIDIN NDIVIN
aMmV 95 5Y DTN DMNNN MMM OMNYPN DIDYDN VI NN PNINN TIND @
INVIAN DIYAN DY NYIWN MY IMDIYAD TUN MDY

DINNIN MY Y9MY DY XTND NN DY MNPV DINYPN DIDYDN DI NN TIND @
NN, DINNN NN ,DD01N DYION DY ,MNMVII DMPOYI NN YNID DXI1NNN NN
VT MPYD

MP T2 NPNNDY MNPX22 DMIXN RTND) MNPV ONYPN DDYD NIND @
.DXDOYON MDY NN NPVIND NI DY N PRYY MTNPN

GMmVY T 5y NPIN MPITAM MNPI2INN MYIANNH MPADN IPRY MRNIN D YT e
.20 Y232 AMYNN MDOYAN

MNYVA NNNT MY 7.2

DYNDX0 NNNONY NPNNONN MYNNY YN DWW 199 ,NTHNND NNMINI NN YYD NOYNN
NNAD 11 .NINMVIAN 512 NIAND MYTN ML) MDY ,TI9D .00 MIVH NN XD NYPN NN
YT YNNI TPNNDNN IYIN : NINNIN NMIYNN SNY MYNNINI NN DI
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MNPV DHINNY MANONN NYNN 1.7.2

MOYIN IR NONIN MYITI NPRYA NTPHRNN NAYNI MNPV ,MPNVDN NN
191 B9 MNNNN NMPVY TY 70 -N NNYY IOINNN R DY) AN NP MDD MUY
D770 NITHIN, DP9 PPN NPOY TPNNONN NYHN .DNPNM DXPINN 92 MY NN
YNNI MITND NN ,PDOPRIIN NN X PR MYNIND INKD NTIY MOIW)
.DMYNINM DIV MNPV INPN

PN IR INIYVP KN : YD) 10°  Hw ANV HY THYY NMITVP NN NYY DY
MNPV NY NPWYNY NP INY YR YY) (MDY

MNYVA DINNY NNIINN NYUNN 2.7.2
M2WAN NN 5YTH T TN ,NDIPN NN MNMVIAN MDD NN DX YD 1IN DY
,TPDOUPNIND YN NDOPRIT NYWHN MYI NN D170 NPITTIN MY TPPNND

YMN NN N9 ICAO SARPS 5y nDDIAN WX NPNVDNN IHNPINN NNDNY qON

N W MNPV NI DLIWH DXAYN) NN DXONIN DPIN ,DIRIN 100N .MYIT
.DMINK DN HY DVITIVDSY NPRPIND MYITTY NAON IX NHYN

DONDYD DINMY NPYTHN NPNINTIND DY NynLN e
MNVIAN NN NP NHMN MAIND

NV NNYPN NTTIVA, MMV NTIAY MOVIY NXAND IUR TOINIR MHNPVIMIAN @
21779 THNMN NI NNTN 22 NPV DP¥9 19IXI MNPVAN NN NHMINI MNOPV2
MIND DY Y0

(SOP - Standard Operating DMVLITIVD VWAN YO DY Y DW» @
Procedures)

MNPV PN DO DY MPT NTTIVHD TUNX NYNIYN NI (MIININ) NP0 e

GOV 2WANN PONI MNPV WINN YN DY NIPYI MM ,NONRD MOWYND @

D»NINYVA DMNIIYN DX NN YN JDIND DX NNPN DN PRI MNNN DY NPPN @

MNVIMDTNOV Y e

YT NIIYN TIN MNVIOYIPR MNIN WIAPNNY NNPONI YINI YN NOY e
NN OINDINT MT N P2 OMNMO]

DINX DNNINI MNOPVIN OINNI MOIPHN NTIAY MOOWI NI YN PMY e

VNN IN PNONT ,TIYND NIVNI MNVIN M DY NP MNOVIAD THPNIIWN NV e
DYININIVIO DNV
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nYAPN MNYVA NNY

MNVAN NN OX MIAPD NI DY JNIRD YT DY NITIND NN NON NDDIPHN MNPV NN

1PN MND Y 12 19D .ONIX P20 M XTTN PTHND ¥ PIIND NP NTY NYAPIV

NN .N22IPNN MNPVAN NN TNYDY DIYINIIN NN YD NN DY DIVITI DIYNNN

NAYNN NMITY MY DY (NPIXN IN) DPMNMIN DITYON NN NIRVIN NYIPN MNVA

PMNMOONIN MYIN T DY DOWITIN D1I1IPNN DXTYD GON2

,93192 NINYAN NN : D DDA IVNNNY YIT ,NO1PHN MMM NN NITHNA

MTY MY DY MNdVIAN NKNII 2NN NI NPDNY NIIWND NN NONN/MIY

YN

MMM ORI YTTN : DOVINTN NV 7Y NIRVIN PHINI NP MNOIN NN ,OMN9I

NVIAN ONINI YTYN

IN NN NTY) NIND DY MINYVIAN OVINA NTTNRYOYD I — MHVAN SN TTNn e
- DTN MNBND OIIN NTTIO ODP P MNPVIAN TTN D XD (NN PNN

.Mv1a5mon SMS

MWINAITTAN TAR DI MY TPIVANM MININ NN NN N - MNVATY e
Sy D HAPH, DITTN P MMV NN YTV TIND NI . IHINT MINPVIAN

.Mw12 SMS 1 7R DaNIM NOMINN

MN’02N PN TN

MY DIRVILN OXTTNN DD TITA.OTYWN NITHIN 292 OXTTHN NN PTHIND v ICAO 19 by
:NOYTY .MV ONPRD DIND DIHY IN DININN DIYIPN DY OMYNIND MVTN
.NO MYY 100,000 555 D1V MNNN 190N

MIND 7Y ININ TTRN .NPININRD MITNON/D22801 DI DIRNN IWN TN TT0 OMOP N
VHRNWYND ¥ DTN NITHIND .JNINRND MDYAD DIRNND TS MNdVIN MWV NN GpYD
MYHNYNR MPNN DXTTHOY NN DY PNINA DMNIMPN DINNNN NN DMININ TYN DINNNI
.NINdPVIAN NN TONNA

DTN MDOYN YN DMVINDT DXTTN PTHND (191 NDVN/PNN) TNINA DTN DD DY
LDNNN2 OYTYON AN PTHIND

POONNRNIN : OIND NV DMNIND DXTTHN NX POND 52PN NONINPNN M990

(LEADING) ">y (LAGGING)
MNNI HY NINNIN DN DMP ANN DAPYN 7OONRINY  MNOVIONSAITTN e
.5y1931 mnyvan

MHYNY 71> 19D NN PNIND DX DN DXNNN 7O¥9°211D”7 MNOVIONAITTN e
.DININ NINYVIAN YT
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4.7.2
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MNPV OSHPR NN 5.7.2

MmNV WIPNX NN 1.5.7.2
$0INAN DXIPNN NN D510 MNPV WX

STYND IN DTND P1) D) AWUN WYX :ANND .1
1259599 2990 N2 MIND 10999 NIND .2

DTN NYIAY 11DP0 P11 PR ,NINNND TYNIND VYN 1A MPN - MNYVA 9PN .3
2192 MNIND NYPN ND ONX D) VIO P73 N

ANNYN MNPV MPN NN 2.5.7.2
. N 11250 —103 PP /T P9 ©I0N PIN

NNIN MIAPN MY DV NIPN IN DV MIND 9NNV INIYN NPNR .1

NN TAPN IN DOV NNINRD :9990 SMNPVA NN .2

, OO0 3951 P72 MW IN DYV DI NOYINL NYPN MR 100 NNNN .3

Y95 DO, NONND THN YN 1591112, ©YVN YD HY NPINN IN NDYIN I WNINNIY

(3) 129 9>y0 *9Y wn yapw
99N J9INT Y9I N I DTN 1.3
7210 DY X NNN P OVN DOY DM 2.3
PON YNONY 1NN NOVW IN 9TV ©DOVN DD 3.3

P72 MOWL X O HYD NOYIND NMYPN, DX TINN IPRY N PX 00 MIPN 4
PN 910Y N WAWM ©VN YD DY NPRNN N NYYON PTA WNINNY, DV YO
ANDYaN MNPV DY WAV

D0 NMIXD NYNIND LYNI DAY MDDIA OOV MIPN : NN MIPN .5
$H7¥H2 AYINN IO

MR DOY NY2IPN NIIND L, IPYNA YVPMI0 VNI NPN WX DID NIIND NNPIY IO
(") NI NIYIN NN NN .N7YIL MNVIN NYON DY YTRN RN NYINNRN T NN
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(KPD) o2»man os19n  6.7.2

0522 Y19 1.6.7.2

MY TN DYNIARN MMNVIY DPTI/ MNP MDD .1

(V)

MV 592 MHIND DINMPNNN DINDPON DI ¥PDNN 190N
Y2 MY DYNIANN DNNYI MOITN NMND

AYNIY DPPNN MIAPYA PNINT MNYPNHN NN MNONN INNX

(C T N

,TINAD NPNPINKI NPINNKD NP0 MONMNN DN N’YIL PPN NMITHN 190N
.DYPANN Yoya KO0 1M MNMAN DINNA YTV PN Yyad 0

OINANRHN OX71)  2.6.7.2

NYNYN IN N7YI MMV NDYNI NN NN,V DOPNNYN MNPV PN I90N .1
NN OYPR DN NIIYN DIWNNY 195,012 DX2NWN P N7YI NPINKIY

IN N7YIHOININY DYDY TN NN, MY OONNYN DPXRY MNPVIWPN 19010 .2
.0N2 DXIMNYN YN N’V NPHYN

IN 7Y MIANYNI NINVIN OYIPN TON IPMNY MNPVINOVIPN DINN .3
ANNTY 1YY NPINNIY NPHvn

7Y IPNN DINNI MY -D20N /7 NN 7/ DTV NPV MYNNdN MDD 4

WYX DINI NIIWNI INNTY 295, MNPVIAN NN DDP DONPR DY OMPTI MND .5
N7 Sy MNvan

mN'vaAN Ty 7.7.2
TN .DMINT NINSIN N TY DNEMNN DY DY VIINND ¥, MNM0IAN XTTH NITHN INND
NN INND TN NPNY 91D YON TIY OONY TIIN VONIN TIY O7Y NV HAPD N
DNDN NON NPMNVA NMIYNIND N NNTIP NNPNY DN MNNNA DT VINK)
:DMNIN OV DY DMNDA OXTYOD MNNDNT 190N PNY .(NITHN NMPNI

DO MYV 100,000 555 MMSVP MNKN 0.2 — N NN : NNMYN NN @
DYOIVH MYNN 1,000 H5Y 0¥NN MYNS 1-H MNY : NNOYN MTY Yo e

MDYV 100,000 5355 MMV SV 40-D NN : TPPNXR NNWNOMPY @

=

j DMV DXNINN OMINPN OXTTHY MNNNT N NIDI NN
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SMS-5Nyan 8.2

DN DI DIV YNV MYN NNY XTI MNINKD DN ToNN2 INMO ,SMS-»N51nn
,INNN P NX DYION TWR,DMIPY DTN NYIIN DY NDODIANND ININTIND/N NN
: DN DTN NYIIN .DMINIRD M2AINN NI OPOY

NV NI PIIND NYIND MIPN D90 — MNVIAN NPPTH @
DY2P0NN YINI 7D DYDY HY NYNINT NIMNRD MPIYOIDI — DINPD M) @
IR MDY DY DOV NP APYND POV YD — MNPV NNLVIAN @

NN NDY ,NYNON DY THRNN PONN — MNPV OYDP e

.MV NTIAY NIV NPXN TININD MIAIND NIPYY XD, 1PTNY DIITIND NYIIN DO DWW
LDTINNN TR 92205 VIO TN NI DIXAN DOPINI

Safety Safety Risk Safety Safety
Policy Management Assurance Promotion
i) (nm13'0 '11nn) (nIin'va nnovan) (nin'oa nIT'R)
(minroa

Safety Culture — nanaax niaOn

SMS Framework: ICAO 9859, Chp. 8, Apdx 1, Sec. 4.2 ; AC 120-92, Pg. 19
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mMNH*0an mMan 9.2

IN,TIPON YOYA Y MNPVIAN NN NN MIOYND I XD ,0992 N7YID 91T PNINDY,)NIN DO
PPN PPON Y92 ,0>TIYN K9 HY MIANA TN Y . T292 NMNPVIAN DINNA OPNTIPI DOVPNID

W ,NPPA0N NPN PPAN ¥2 WPNY DY NITIN TIN5 .19 TIY NN MNPLINY 1NN

NDXANY DXTAIYN NNIN .NINVIAN MDYN NN TPNP-DPN MY ,LINTNDY PAYND TN
952 NNV MPIYAT YNINY NN PTYYA TYN YT XNNAIN MDY NN, PYY TIVD MNMIN
PIVAN YN VYN N1N,OIDINNN

ICAO »7ay mnr*van mMasn  1.9.2

DPMIIN MYIYNN DPON DPNX, DIVIN DY MXAPN D207 DNPNL ,DNININ

29701 1199 D52 THINYPRN MAINNND MDY DIVAVIN DN PN DIYINIIN
: DININ O>IV10992 YAVN NMNIND MIAINN

DM DXT2Y DONN DXVWTN DT

.DYTIWN PA NNV NANPIZNY SWINPN/MINPND YN
.O”y2IN ONYX1N OYXIN HNN OYT2IY MIANH /7NNNINN
MY NPNINOV NI

NVIYN ) NPYNIN MINDYI 230 PPN T THINNPN /1191177 MDD 0NN NN
DMYOVN DTN IN

DY DMPNY NPVMIVIN MANN /MW
.DYONN DYONN MM’

.29 H5Y UNA DYINDMY TN

IMINAY NDTTN MDY

MY 072 MNP P2 IO NN

DYDY NYTIINN P2 MM NN

N

A

-t

S 3

~

FAA=-n 79y mnrvan masn  2.9.2

:91950 NMNPN MNPV NN

JNMNM MYIX DY) — NPINKI NNOYI PYIX MIMMNND

TIVANY MLV, DMNPN DIDONN — IMYND OIRNND MDNIPN 1)2N DY GNMUN NN
DTN

9O TINYD D) RON, DOMI MPAT PI R — MNRYD MITHNM I9NYND MNMNN
B pjaka)a)

DMDWAN Y52 MNPAN NYNVN - DMNITN DI NONONNN NININMVA NN

N

A
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niwTINAa Ny
nin'van

(FAA) 95982 MN0aN Man mnnann 1.2.9.2

— DNYI MNPV MaIN
99 NPYA YNNI MAND
mNp v

— NAYINND MNPV Man
57D TO NMDIYN O W
DINID

[InX2 N7y

— N2%1 MNP MAN
NN, NIVN NN MNPV
N NPV 12N DOV
TIND

Diagram source: The MITRE Corporation Aviation Institute 2
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D9)9°N1 N*YOPNITNAN MN0VAN MIAIN 2ANN 3.9.2

niannn
nin
nin'ua

nosn
71N
01aR'on

niw'a
nin'ua?

NN
1TV v

nin'oa nin

DY, MY, MNINN ( B272IY \ DIWIN ) : NIN PNIINND
NP2 NOVDYOYSNN, NPPTH, DOONN, DMININ 0NN ( NHIIYN ) ¢ NIN PNNINRN

3
Diagram source: The MITRE Corporation Aviation Institute
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(Positive Safety Culture) ma»n mnsva masn  4.9.2

99T T, MIVIIX Y, NIT - NODID NPAPN MNPV MAN : (1997 ) N7 D922

Sy (DDNNNNIDANY) DTV, DT/ DIWIN DA PIN DY PN .NPTIN MIAIN
MDY D1DT PA NTIONN NI 12100 . MMNVID NYPN YN IR IMNOVIL YN NPON
Yo pad

M1 Man 1.4.9.2
DMMOIND DIMNNY DY NNTY DN DITIWN

. MNYDAN DINNL VP YN NPYANL DXPYIN DTN YD e
CDINON IN VIV MDY NYNSANN N e

NOD 15 DY OND YTNYI TN NPMMVLI NNODY DINDD DY NNTY DD DYTAIYN @
. 19120 X NPXPIDN wYN

: MPTN DINNA DX2IVN DIRY) NYININ

. NPTIN MM H2IPNN DINNA — DOWIR DMON THD 7 MV » .1
L NNTHN N NYIN NPT .2

ONYRYNND QNN NNTHN GON NTION .3

PN, DOV PN N 4

SPYTR DR 5

NN (PN SYAT DM PN ) NADV, (NN ) IR OINP = NPIVINR MPT MNY
DINNA AVNINN OMIN) DO, DRYT, ( RDNNN NN NI 1N ) DDAV, NNON \ MYSN
LMW, M

197°Y Man 2.4.9.2
MNYOAN DY DIWAVNN MINDNIVI N0 OXY), MAIN, NPT XD DIYTPI DITYN
19952 NIPNN NOIYNIA

. T2YN DIPNA OMNDPDM NNIDN NN DXPIN) OO DTNYN e
LNV TIAYD PO NPNKPN, YT, YD OO DT e

. DOWIT) DMWY WIN) DMNdYVILY DN MMY TIPY D9IPH DITIWN e
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oY NYNINNI 99920 DINNN 2XT, F0NN DINNN 2HIT, ©YTIYN TV MIDNN NN — MIYAN PNIP
INHNI MNPV NYYa

\ niy'an nintvan nirvan 4%
NnaN ANy NI

\ niy'an nintvan nirvan 9%
AN 1NN T DT

\ nivan nintoan nirvan 74%
A0ITH 72100 T DI

nian \ niT nirvann 100%
DTy

YN MaIn  3.4.9.2
MY N9 MNPN 71771 12YN TIN XN 22N DIPMDIYI DIRNNY DN DTN
INY YN NN

DD NN IN M) AP MYSIN MDY DY ANNI YTNN NWND DN OO @
.NNO0 HY DIYMMDN

DY5NNN NVON S9N, YITI TWURD DMNPN DIIONN DORNNY DONDN DITIY e
MNMINY NIV NVIIYN TYND , TIYINX NN MY DOONRIPIVA DIONIPNIINP
. DYPN MW ToNna NnwnN

: VI MNMA MIIN MNP
DMINMIND DMYNIN DIDINNA TNV TPDIND 2T APNISPH MDY @
AW NN TY DXI0N NN ONITY MOONNN NDAPY NVDOVYN NIAYN @

MMM Y DY NITHN NPYNINNY 1IN OPIOVNN DMWY NN MIVAR NN e
LYY

LMY TI TIN OMND NOWN NN @
LD MY MWD NITHIN @

LMY MYTY MY)HOYTIN WOV 19N TPYIN PANNYPN N e

4
Diagram source: The MITRE Corporation Aviation Institute
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nY Man 4.4.9.2
MNINDT DYMY NXIN DRI IMNMOL YO MDIVNN NNPON PX0NY NYIDN MNDI DITYY
n9% MPNIN

CPSNTYRNN PONNI TN TS e
. MHNVIAN NN 2N YT MNNPNN YN OIPMND NN YWY D TTIVD DTN @
. NOMINN PY MNPV INYNL DNOTIVD DTN @

. INPON BN P9NYY TINDY 199PW >TD DXTIWY DM MNPV MMT e

DNY Y MMV YN MOIYHNN NNPON 77012 NI NN W DX TIYY - NNYWY NI
. DYMYNYN OMPY DYDY )ININ NN D)

NPNY MM 5.4.9.2
PV 1PN NN TIN 1IN OMNOV YN NPON DY DINPNINN GR) DX TTIYD OX TN
- DIYY PR MDY SN

. WY NYIVI N12°202 DX PPN XY NMNON NN ININNRD e

2NN TN NN NYIY MNMDN M0 @
P2 WNYD IR NNIIND PAIPN NN YIPN
. OYVI NNV MINMNN

DNMIND VN TOYAYN TN NI D D7D e
L NYIDNY UNYY NM9N

DYWUNNY M NN XY NIP NN IR TITHN NIV @
. DIPY NN P WIYND IN

TIY IWANY DXV MNYTI Panv v e

VPR DY VNN NPPM IINRDDIN
. DNY YNMYN MDY DNDON NI NIOY - @

. DNOM TIVN DY NOWND NOIMP e

ICAO — nphy mNrva Masn 6.4.9.2
. Y)Y NIV N2>202 DPPNND PIY NN NMY TOIN .1
L DMNND MDD NWINT MTIPI 110 TN NN NOMNN .2
N0V IN DN DY DMIPNIA P, DT 90D NNYNRD .3

NVPONRNI NPV, MTYN 12)D NYIIYN TN NN DIRYNDI DTNV NN 4
2IN0Y IYMYNYN NMYLY 030N 27, NPIVIN

17U DY MINVAN NPTHN NDIYY 29D MNMIAN MAIN MNIPY NN N¥NINND N7YI
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PIN2 MHNYvan Nan .3

NV TIINOMIN NN 1.3

TNN,NMINVIN NPPTH TINND MITNIN NIDPWNT PIINRD DY NINMVAN YIIXY MIvH NN > T3

A DY ONIND 2N, MMNVAN IRYND NPINN NN DX PN Dyl

107 992,02 NN TN MNVIAD NPINKRD D N»NN ,SMS-N 79y MNMIN NN

L2179 )97 992 1NN DN 9, NYDION MMMV MHIXINK PNIND N3N NDMNN NN

A3 DN TINND T ININRD MO IPIDY DINNA NN ININN TN NN T

: NITHIN NPINRD ONNND,JNIND DT 992 Y¥IT MNPV OWIN YPN 902

NPT DIVY» NN RTND MPOYN NTPINY ,MNMIN NDVN NMP - NYNNN HN9a .1
NY9IN MNdVAN NN INK NP NVIY ,NHTIND YT ANNDY,INIRD DY MNPVIN
ANINA

MY MIOVNN MOV MNMVIN NYNID DT PN XYY UPN - MA0N nn9a .2
YNID ,NONN DY PIDWYN MINT D52 MNPVAN RYN NN 3999 19N MNPV SWIN NIVN
NNDY MNMOIN MYOIITA NTHNIY,NXONI MNMVAN ¥PINN INN NIVIV NP NVN
YN DY DX95 DN MLNI MNPVIN FVIX NN IRYNY NDVN YT NPN
INVIAN NDLN MY TPNISPN DXNNNDIY,MDVNN

DINNA YT DN N WYX, TN TINND,PPIN MOYI WPN — IpH MTIN o .3

PN MTN MNPVIN OVIN DTN MNVIN XIINN INK VIV APYN WNIN MNMOIN
.NINVAN NVN 7Y TPVINPN OXNNNY,NITNN ODNIN DY D99 DN

mnYvan 7avn Y (Accountability) mnvanN s7ay 2.3

nivan nnan -1 mTan

Y5793 J
N'NIYA NIN'VA NA'VN — 2 TaN
NnLN
mN*van J

Dpnn "“7nn - 3 TaN

nagnn / ominn *“7nan

N7onY A oIy¥an noNN apwnx | 9NN
09101 DYINN

J
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MHYVAN NIVN HY NI TPPOM NNIY 3.3
MNHY0AN NYON MY» 1.3.3

DIV DY NIPA YNISY MNMOIAN MDINN DI MV NPTH OV NNYP NMHLIND e
MNVIN YR NIDINY I9DN NN TWARN DI DNNKY NIVN ,MYIN MTNA

MODIINN NTIIY MLV NI2IT,HTIND NNV MIIN NYNHVLN MYNINI NINT - @
.MINYVAN DINNA DX OIONN DINTPNN DIYNNKN ,OPNINDIA DXVITIVD DY

mMN2VIAN NVON PPN 2.3.3

MY MNOVIAN TIVN NN LN YPON XYY e

MMVLIN NNN NN NN ,NINYVIAN PDIND DO TPMYI NPITN ORI DD e
DTV ONINY NNDIAY,NINN NI

912 DYOITVLOY NHPNNN,MNPVIN YNINNT DIPMVYI DXVINVD PHINY
(DM2INNN DNPNNIN OMIN DY DINNI) INIYWI TPXHNIN M7 NIV

DY) DY DNION RTNDY, MMNVAN DINNA DMWY DY MDD ORNI OIVD e
DYNINNI ONPNMNII MNMIN MM DY DINNI) DIVWITI DININNI DN
(WX O

NYIN MIONM DHMN ,DOVITIVON  NPPTNHN DIWN DY NNTO NP YN e
DV ONPOIN DY YIANND , MTMI

NN DINDA MY NMINI TIMIN MAIN DY NNYRLND DD e

MIYON DNY YNIZY ,MYIN NPNN VMNPVIN NNNY AN TPNKPNR MHNIND - @
VIRNND NOPMIXPI

1IN YT DY MINPVAN YOI MXNN DY NITTN NPIDN DTPH OWD e

. (D23P1°N2 NINAN NN NIITN IN DY DINNI) MYIN
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N7V MNPV NAPVN JY IMIN M3 3.3.3

n7v92 mNsva
N9t —
350N
SMS ¥y SA/QA
N ——)
M99
s
SPN 9PN
MndYva

MNOVAN DINNA DIPPIN YIYa 4.3

Yy NPNN
N

PIN 79Y DIYHTIN MNVAN DINNA DITPPON HYa  1.4.3
Oy DNMY NYTYY, DXINDNY P PANPM 1954  NTIAYN DY MPI9N )ININ PIN 779y
MNVAN NN MNOPVIN PYIRI MNVIN DINNA PPN XY NY DTN, MNPV
.PINN 9Y DWITIN
, TNV NNNNY TAYN YT TINNIY MPYI NYOR DY =NV NN
(N) 25 GPPYO7 DRNNA Y92 DITIIVN NN M)
PO YIX2) NN NIDIN NNIN MANT PAPIDND .PIND
ST MDD NOPWN NN NTIAY NPOY TV, DN
20 IN 19 DXYD NIDHN MNI IN NNV MY YINXIVW D -MNPVAN )N
PR, DMIND YOOI ITPANND PIN2 MO PX NMINdVIN YINID
YYD MNMVIAN JIRI , MPYID IN NTIVN YTIDD WITI XN
DYINNA YOI JPNNI MNPVIN NN DY TINYD PN DNnd
.22 YDA YapIv 29>

( Accountability) m»manxy (Responsibility) m»anx 5.3
n»INNX - Responsibility
SY 1130) MW HY NIVNT PT INNY MANNND NPT NPINK NPNPINK - Accountability
PINN NDOV) ; ONDN TOMN
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DNV QDN DNOY MWD DININK DT D217 DHVIN DN NPNPINKRI NPINN
DXNNTHN DTN DI DY DWNININ DY DIRINK DIININM .OMIDY NNNND NPT NPINNI
NI DOYITIN D) MNONNN MIWON ,DARWYN 1YAP> DNDY DINADNY TID DININNY OND
2NV I9INT DNYY MDIVNN

APIDY DINNA MINPVAN XYN NPNPINN NPINN DY DTN NYIT PIIND PPN Hya Hao
NNIWYN NIY NPNPINRD DX NV NNIND 12D 7PIIPNN AN NPND B NN
ANIND DYHIND P2 NPINKRD DY DMWY NN NIV YNND TN DY ,NPIINID

MV MNVI OIS 6.3

2NN HY NN TIMNIN -HDI NN NPDVINN MVLINN NP NN MNMDAN OIND DY INIVN
MPNY NN PNIND MNVIAN

NN 93 DISN DVININY DII7IIND MANNVYN NAYNN MITY MY 577230 MYNKIA 0YNN
: DY2) DY MNPV INYNL PIDYN

NAWYNN NMITY MY MNPV MIAIN NYNLN @

MMV MY NANINDN NV NOMND IINIMNM YD e
MNPV NPNDA NV NOWIIITITYID) @
MNVIOINYNI NANT PRI TIDY @

(KPI) 298N 72y 0»YMNY0A DTV DXTTH NI @

: NPVAN SRYN DILLDA PPT NITY NYAP

YMIPON NYY NYN DX9WN 0NN TITIY NTIIY NN DWW INN NP APYN e
DN

MNPV OINYNI MIXDNN DWW INRIAPYN @
MIND MNOVIIPPAM PPTINND MMTINKOY NNI1IAPYN @

MINI MNPV MNPI2N NIRNIND MINIAD NIV MW DY NINXI NP @
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(SRM) £mnrva 09919°0 50 4

ma N 14
LODMN PIDPDY NN NPRY ,TONNA IN NN NN MNPV NMYI : 12’0
IPNN NSV MY PIDPOD NINMIN NPNTIPI MNPV NMYA : Y9N

991V NN OMIDN TN MNN IPOYY PN )10 IWINT YIDIW NYY» MY TRDN TYNN1
\NY22P NNI2) NPNAND IN TTID ¥ DININDN DMNDPON DX .NIIYNI DN DM
(n5pn

IYAN DOWANN NN, TONNT DININDN DIVINID D) DY 015D 1DV MNIPYN

. TIPNN N2WI Y PVIND POND

DINO NNNY NN 2.4
AMIRN YTY VN DY WaUnD DYDY DN
NDYDM NYNAT OND MDY 1NN MY ,MNNND NNID 792 DY Y10 NTNIW NOWNN NMOWYN
117 DY D101 DO YININY YN KD (1) NOWN NTY ,NYN NIaN) DIyan DY ovpn
DN9NN MDY NP wN D) BMDON Y51 Havh
MOLSNN .MOVLONN NYAP HYW YOI THNN TINN DN DINVLN MDYY DMDDN P2 POPYN
Y DMYNIND MDY DNIIND MONMNN TIN NN YA DXIYDY O YT MOIAPNN NON
.DMVWN DMNDON
110 \INRNN HNN OO 5117 NIONA DOPOIWN DIDNNN DI NN 1D DMNID i)
5N YW Y1), 05157010 NN ,D2I1DY0N NN NPT, NIIN I, D00 1P NNdID
Acceptable Level Of ) )IXD MY ap PNV PO MNID OTITI IN DMNDDY MYM) NOW

D12°0N 917 ¥97N .DMDON INN NP APYR ,NIYNRLN 919N 1PN DI Twnm (Risk

2PN /DTN’ 532 NOVIVN MZPYINN PIND I NN PNIRD NN DN NIN DMNY TN DN
LOPMI9 /0NN

MNP0 NN 1.2.4
DMNIN DHNN DY ONMNY .DMININ DIIPDNN 1901 DI DY KXY KN N MNMO2
N2LPAVINT NNIN JPYI .TPININ NP2 NNN MNPV NIV NPNPVY DY NIVN W NON
. MHN2N N0 D117 PONN DY NIRXIN IND MMV WD MONONNN NI N

DN MIDON NMT.MNMIAN DI NDY NI YNWN NNX NON NNION NN

MDD N MNVA NN DXNYPN DINKR DPMNIN DIIDNN HY DMV POPYI
GN 0N Y PONN . (SMS) MNPVa 5N IV NN MDD NIN (SRM) mindova
MDD DY NN .NINMA DNNIY PPYI DINYPN ,DXINN DMNIN DIIHNINY NIN
MNPV 517177 3 YPYIN NN PAYND TYN 7 DNDP0 N 7 OHD57 NN TN,/ MMV
NN 920 NONX ,NINDN 19) 09595 ,07 50910 , 010N DN D110 MDY NN KD
.NINYA N0 2MNY NNYRI UKD INNY
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DXIPN2 N DNIIN MIDON NMIY 92YN DTPNNY XD N MNPV DI 2 DX MYL
NOIWN TONNND MNOYNN TIN DN NNNNND N PYS 120N NN \IOPY 00NN
), DNYY NPIVON NMOHYN NN NIDD MNPN NPT INND D157 MINN . )1D0N
DN ,M212) 7PNN N DY) P MSOWN RN NMNNDY PNDON NNNSNY NMVIVON YY DIOOND
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DOYI9N MOV Sy NNODM NI, MNPV DI DY PYIN NNN,NNT DY .NPYOY
IDNN NN INIVNA DO Y152 DPODN DN, DMIIWON DINNNA DNINIM INNY
¥752,)12°01 DY NPIVARD MIOWNN NIIN NN TIVND TNN W . NION NNNND
190N NNNANY NMMIVIVON NITHIN THNINA DANYNI NRNPNA NMDTY PHNY

90 CTYTRD MVAN PRY NN NN DD 100 XDV NOD AT YOI 510 NNYOPN
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NOY0N YINNY NN MIINDN Y'Y DXNNNI NXVIAND ,NDIYND ITHN MNPV NDD
DN MN MDD 555 TIT2 .NI0N DY ANV MNNNN NMIYOYNN NIDIN

MNID I, 1PND NONTH MYSNNA .ONYY DTN DIYINDN D)) DIDTY MYNNINI
DOYION DY MNPV MNID WP IWINRND MNPV )1DP0 YW NYSINN NITHINN D

11200 NNV DHYN INOY TI2),0PNMINNIM

ININNN DDON OIINN OIYP 15 5¥ MO AWN : NPD (a

ToNN2 DN VYWY DIV XD W MAN INDDNN NVD? DOLY NN : IRNN (b

NIY0N DY MNNIND NNN N NN IN INRINDNIN

IN NN NY2 DO NDONN OO SY  MOHWNN 22D NOIWN : MNPV ND (C
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Figure 5-1. Safety risk management
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Figure 5-4. Occurrence rate showing trend
below target — a desirable situation
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09/12/2013 RN

1 :97790n
R0702 :11"12n 190N

"MDPAN O YD UMM NIDIYN MR N1 T

NAVIGATION APPROVAL

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN

MR D AN

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
06/06/2014 34701204 n"ya nmm noyvn x| 4354 A320-232 ABF
MEX "IN UM MNEAR DY|| UMM PN TP
09/07/2010 RVSM 101
24/10/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9N ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
24/06/2014 34701205 n"ya nnmm n9yn x| 4413 A320-232 ABG
MEX "IN UM MNEAR DY|| UMM PN TP
21/09/2010 RVSM 101
24/10/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9N ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
29/06/2014 34701006 n"ya nmm novn x| 931 ATR 72-212A ATH
MR "IN UM MNEAR DY|| UMM MEAX TP
31/01/2012 RNAV 1 / PRNAV 105
COA 9pn|| a1 COA 9pn ATND0INV NP Yvon nv "MT0 1voNn DAT-5TIn|[ OV "H>
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
27/07/2014 34701007 n"ya N n9vn "MxeN || 962 ATR 72-212A ATI

MEPX P"IXRN

UMM MPX DY

UMM MR Mp

31/01/2012

RNAV 1 / PRNAV

105




09/12/2013 RN

2 :qT790n
R0702 :11"12n 190N

"MDPAN O YD UMM NIDIYN MR N1 T

NAVIGATION APPROVAL

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN

MR D AN

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
29/12/2013 34702405 'Ya O"HORI NOIVN P V'PIXR|| 884 ATR 72-212A AVT
MEX "IN UM MNEAR DY|| UMM PN TP
31/01/2012 RNAV 5 / BRNAV 113
26/08/2013 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9N ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
08/08/2012 15/03/2014 34702401 'Ya O"HORIW NOIVN P V'PIXR|| 587 ATR 72-212A AVU
MEX "IN UM MNEAR DY|| UMM PN TP
31/01/2012 RNAV 5 / BRNAV 113
26/08/2013 RNAV 1 / PRNAV 105
COA 9pn|| a1 COA 9pn ATNO0INV NP Yvon nv "MT0 1voNn DAT-5TIn|[ OV %>
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
24/02/2014 34702402 'Ya O"ORI NOIWN P V'PIXR|| 583 ATR 72-212A AVW
MR "IN UM MNEAR DY|| UMM MEAX TP
31/01/2012 RNAV 5 / BRNAV 113
26/08/2013 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
06/05/2014 34702404 'Ya O"ORI NOIWN P V'PIXR|| 656 ATR 72-212A AVX




09/12/2013 RN

3 :qT7790n
R0702 :11"121 190N

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN
MR D AN

NAVIGATION APPROVAL

"MDPAN O YD UMM NIDIYN MR N1 T

MEPX "IXRN

UMM MPX DY

UMM MR Mp

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

31/01/2012 RNAV 5 / BRNAV 113
26/08/2013 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
04/01/2014 34702403 'V D"ORIW NOIWN P VPDIXR|| 577 ATR 72-212A AvZ
MEX "IN UM MNEAR DY|| UMM PN TP
31/01/2012 RNAV 5 / BRNAV 113
26/08/2013 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
29/01/2014 34702201 'Va O"HORI NOIWN Mp V'PIXR|| 30178 757-300 BAU
MEX "IN UM MNEAR DY|| UMM PN TP
31/01/2000 RVSM 101
17/01/2006 RNAV 1 / PRNAV 105
15/01/2007 MNPS 115
15/03/2007 EHS 202
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
23/02/2014 34702202 'Va O"ORIW NOIWWN Mp V'PIXR|| 30179 757-300 BAW

MEPX "IXRN

UMM MPX DY

UMM MR Mp

25/02/2000

RVSM

101

17/01/2006

RNAV 1 / PRNAV

105




09/12/2013 RN

4 790N
R0702 :11"12n 190N

"MDPAN O YD UMM NIDIYN MR N1 T

MEPX "IXRN

UMM MPX DY

UMM MR Mp

NAVIGATION APPROVAL

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN

MR D AN

15/01/2007 MNPS 115
15/03/2007 EHS 202
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
06/02/2014 34703301 n"ya mx "2 "o|| 040 GULFSTREAM 200 CLL
MEX "IN UM MNEAR DY|| UMM PN TP
28/12/2001 RVSM 101
15/02/2010 MNPS 115
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
19/09/2014 34712506 n"ya nown my || 510-0299 510 CMA
MEX "IN UM MNEAR DY|| UMM PN TP
10/10/2012 RVSM 101
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
15/02/2014 15/02/2014 34711501 n"va nown .8.nj| S 550-0118 S550 Ccoz
MEX "IN UM NEAR DY|| UMM MEAX TP
10/03/2010 RVSM 101
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
29/06/2009 13/04/2014 34702505 n(1 DMLDO7,A) NOIWVN .XK.X || 1481 GIvV CPX




09/12/2013 RN

5 :qT7790n
R0702 :11"121 190N

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN
MR D AN

NAVIGATION APPROVAL

"MDPAN O YD UMM NIDIYN MR N1 T

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

MEX "IN UM MNEAR DY|| UMM PN TP
14/04/2008 RVSM 101
14/04/2008 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
12/01/2014 34711002 n"va nm|| RK-219 400A BEECHJET CPY
MEX "IN UM MNEAR DY|| UMM MEOX TP
18/12/2005 RVSM 101
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
06/12/2014 34707014 n"va (Mmprx) 0 || 5645 CL-600-2B16(604 VARIANT) CUR
MEX "IN UM MNEAR DY|| UMM PN TP
08/12/2006 RVSM 101
08/12/2006 MNPS 115
04/01/2009 RNAV 5 / BRNAV 113
31/01/2013 RNAV 1 / PRNAV 105
COA 9pn|| a1 COA 9pn ATND0INV NP Yvon nv "MT0 1voNn DAT-5TIn|[ OV "H>
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
10/11/2014 34712503 1"V N0 DY X WA 650-0187 650-CITATION III CZA

MEPX "IXRN

UMM MPX DY

UMM MR Mp

06/01/2010

RVSM

101

13/02/2013

RNAV 1 / PRNAV

105




0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN

09/12/2013 RN

6 :97790n

R0702 :N™121 190N
MK 1D X

NAVIGATION APPROVAL

"MDPAN O YD UMM NIDIYN MR N1 T

MEPX "IXRN

UMM MPX DY

UMM MR Mp

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

13/02/2013 RNAV 5 / BRNAV 113
COA 9pn|| a1 COA 9pn ATNO0INV NP Yvon nv "MT0 1voNn DAT-5TIn|[ OV %>
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
23/03/2007 29/04/2014 34712501 1"y AIN0N DY MMIX wa || 5510117 551 - CITATION II CzD
MNP X PINN UMM NPAX DY UMM AR TP
02/01/2006 RVSM 101
31/01/2013 RNAV 1 / PRNAV 105
31/01/2013 RNAV 5 / BRNAV 113
COA 9pn|| a1 COA 9pn ATNO0INV NP Yvon nv "MT0 1voNn DAT-5TIn|[ OV %>
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
20/05/2014 34712507 1"Y2 N0 DY MK WA || 1042 CL-600-1A11 Cz1
MNP X PN UMM NPAX DY UMM AR TP
29/05/2012 RVSM 101
31/01/2013 RNAV 5 / BRNAV 113
COA 9pn|| a1 COA 9pn ATNO0INV NP Yvon nv "MT0 1voNn DAT-5TIn|[ OV %>
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
18/06/2014 34711014 n"va nown yn|| 258183 BAE 125-800A Cz0

MEPX "IXRN

UMM MPX DY

UMM MR Mp

19/06/2013

RVSM

101




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

7 790N N'NATXN NOWYNN NN
R0702 :N™121 190N
070 MR D AN

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
16/04/2013 08/09/2014 34712502 510-0090 510 DFz
ML AN PINN umM AR oY|[ oM e X Mp
21/10/2012 RVSM 101
COA apn|| 51 COA 9N ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
Tn™ "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
27/10/2004 27/03/2014 34700246 1"y SR MK M DY DX || 24854 767-27E-ER EAF
ML AR PINN umMm AR oY|| oM e Mp
02/04/1999 RVSM 101
06/11/2005 RNAV 5 / BRNAV 113
24/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
25/03/2014 34700247 1"y S MR M Dy OX|| 25208 767-330 EAJ
ML AN PINN umM AR oY|[ oM e X Mp
26/03/2004 RVSM 101
06/11/2005 RNAV 5 / BRNAV 113
24/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105




09/12/2013 RN

8 :97790n
R0702 :11"121 190N

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN
MR D AN

NAVIGATION APPROVAL

"MDPAN O YD UMM NIDIYN MR N1 T

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
20/06/2014 34700252 1"y HX WD MR M Dy DX|| 27600 767-300 EAK
MEX "IN UM MNEAR DY|| UMM PN TP
21/06/2010 RVSM 101
21/06/2010 EHS 202
21/06/2010 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 RNAV 5 / BRNAV 113
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
10/08/2013 13/04/2014 34700253 1"V SR MR M Dy OX|| 27477 767-300ER EAL
MEX "IN UM MNEAR DY|| UMM PN TP
01/04/2011 RVSM 101
31/01/2012 RNAV 1 / PRNAV 105
01/04/2012 MNPS 115
01/04/2012 EHS 202
31/05/2012 RNAV 5 / BRNAV 113
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
17/01/2014 || 34700254 2"v2 S MR M Dy DR || 28132 767-300 EAM

MEPX "IXRN

UMM MPX DY

UMM MR Mp

18/01/2012

RVSM

101

18/01/2012

MNPS

115




09/12/2013 RN

9 :q7790n
R0702 :11"121 190N

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN
MR D AN

NAVIGATION APPROVAL

"MDPAN O YD UMM NIDIYN MR N1 T

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

ML AN PINN umM AR oY|[ oM e X Mp
18/01/2012 EHS 202
18/01/2012 RNAV 1 / PRNAV 105
18/01/2012 RNAV 5 / BRNAV 113
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
15/05/2014 34700250 2"V DX MR M DY DX || 24953 767-300 EAP
ML AN PINN umM AR oY|[ oM e Mp
16/05/2006 RVSM 101
16/05/2006 EHS 202
17/05/2006 RNAV 5 / BRNAV 113
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
09/12/2010 13/09/2014 34700251 1"y SR MR M DY OX|| 26262 767-352 EAR
ML AN PINN umM AR oY|| oM e Mp
03/11/2006 RVSM 101
03/11/2006 RNAV 5 / BRNAV 113
03/11/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

10 :719D0n N'NATXN NOWYNN NN

R0702 :n"12n 19010 MK 1D X

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
21/08/2005 28/01/2014 34700161 2"y DX MR M Dy OX|| 30831 777-258 ECA
ML AN PINN umM AR oY|[ oM e X Mp
29/01/2001 RVSM 101
14/11/2005 RNAV 5 / BRNAV 113
28/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 ADS-B 204
06/11/2013 RNP 1 107
COA apn|| 51 COA 9N ATND0INV NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
24/01/2014 34700162 1"va SxwH mx M Hy OX|| 30832 777-258 ECB
ML AR PINN umM AR oY|[ oM e X Mp
28/02/2001 RVSM 101
14/11/2005 RNAV 5 / BRNAV 113
28/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 ADS-B 204
06/11/2013 RNP 1 107




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

11 :7790n N'NATXN NOWYNN NN

R0702 :N™121 190N
MK 1D X

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
18/12/2007 10/04/2014 34700163 2"y S Mk M Dy OX|| 30833 777-258 ECC
ML AN PINN umM AR oY|[ oM e X Mp

10/04/2001 RVSM 101
14/11/2005 RNAV 5 / BRNAV 113
28/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 ADS-B 204
06/11/2013 RNP 1 107

COA apn|| 51 COA 9N ATND0INV NP >'won nv "7 "1von DAT-YTIn|| o'V YD

TN "HMETROPN OPERATOR S/N A/C MODEL REG

MODE S CODE HEXA
04/03/2010 05/06/2014 34700164 1"y HX WD MR M Dy OX|| 33169 777-258 ECD
ML AR PINN umM AR oY|[ oM e X Mp

06/06/2002 RVSM 101
14/11/2005 RNAV 5 / BRNAV 113
28/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 ADS-B 204
06/11/2013 RNP 1 107




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

12 790N N'NATXN NOWYNN NN

R0702 :N™121 190N
MK 1D X

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
21/06/2014 34700165 1"va YD mx M Hy OX|| 36083 777-258 ECE
ML AN PINN umM AR oY|[ oM e X Mp

23/07/2007 RVSM 101
23/07/2007 RNAV 5 / BRNAV 113
23/07/2007 MNPS 115
04/07/2008 EHS 202
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 ADS-B 204
06/11/2013 RNP 1 107

COA apn|| 51 COA 9N ATND0INV NP >'won nv "7 "1von DAT-YTIn|| o'V YD

TN "HMETROPN OPERATOR S/N A/C MODEL REG

MODE S CODE HEXA
28/06/2014 34700166 1"va SxwH mx M by OX|| 36084 777-258 ECF
ML AR PINN umM AR oY|[ oM e X Mp

18/08/2007 RVSM 101
18/08/2007 RNAV 5 / BRNAV 113
18/08/2007 MNPS 115
04/07/2008 EHS 202
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 ADS-B 204
06/11/2013 RNP 1 107




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

13 790N NN NOWNN MM
R0702 :M"12M 190N
070 MK D AKX

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
07/10/2014 34700120 1"y SR MR M DY DX || 41552 737-900ER EHA
ML AN PINN umM AR oY|[ oM e X Mp
23/10/2013 RVSM 101
23/10/2013 RNAV 1 / PRNAV 105
23/10/2013 RNAV 5 / BRNAV 113
23/10/2013 EHS 202
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
25/11/2014 1"Va YD M Ma Hy OX|| 41553 737-900ER EHB
ML AN PINN umM AR oY|[ oM e X Mp
08/12/2013 RNAV 1 / PRNAV 105
08/12/2013 RVSM 101
08/12/2013 RNAV 5 / BRNAV 113
08/12/2013 EHS 202
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
03/06/2013 24/11/2014 || 34700143 2"V2 SN MR M DY DR || 29957 737-858 EKA
ML AR PINN umM AR oY|| oM X Mp
08/02/1999 RVSM 101
28/04/2006 EHS 202
21/05/2007 RNAV 5 / BRNAV 113
31/01/2012 RNAV 1 / PRNAV 105




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

14 790N NN NOWNN MM
R0702 :M"12M 190N
070 MK D AKX

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
20/04/2014 34700144 1"V2 SxH mx M Hy OX|| 29958 737-858 EKB
ML AN PINN umM AR oY|[ oM e X Mp
24/01/1999 RVSM 101
28/04/2006 EHS 202
21/05/2007 RNAV 5 / BRNAV 113
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
20/12/2009 02/07/2014 34700145 1"y SR MR M DY DX 29959 737-858 EKC
ML AN PINN umM AR oY|[ oM e X Mp
28/06/1999 RVSM 101
28/04/2006 EHS 202
21/05/2007 RNAV 5 / BRNAV 113
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
20/12/2009 28/06/2014 34700146 1"y SR MR M DY OX|| 29960 737-758 EKD
ML AR PINN umM AR oY|| oM X Mp
28/06/1999 RVSM 101
28/04/2006 EHS 202
21/05/2007 RNAV 5 / BRNAV 113
31/01/2012 RNAV 1 / PRNAV 105




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

15 790N NN NOWNN MM
R0702 :n"12n 1900

MR D AN

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
13/12/2014 34700147 2"y DX MR M DY OX|| 29961 737-758 EKE
ML AN PINN umM AR oY|[ oM e X Mp
14/12/1999 RVSM 101
28/04/2006 EHS 202
21/05/2007 RNAV 5 / BRNAV 113
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
29/12/2013 34700154 1"y S8 X M HY DX || 29638 737-800 EKF
ML AN PINN umM AR oY|[ oM e X Mp
30/12/2008 RVSM 101
30/12/2008 RNAV 5 / BRNAV 113
05/01/2009 EHS 202
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
16/04/2014 34700155 2"y DX MR M DY DX || 35485 737-800 EKH
ML AR PINN umM AR oY|| oM X Mp
17/04/2009 RVSM 101
17/04/2009 RNAV 5 / BRNAV 113
17/04/2009 EHS 202
31/01/2012 RNAV 1 / PRNAV 105




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

16 790N NN NOWNN MM
R0702 :M"12M 190N
070 MK D AKX

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
25/03/2014 34700150 1"y SR MR M Dy DX || 28587 737 86N EKI
ML AN PINN umM AR oY|[ oM e X Mp
27/12/2001 RVSM 101
28/04/2006 EHS 202
21/05/2007 RNAV 5 / BRNAV 113
31/12/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
19/05/2014 34700156 1"y SR MR M Dy DX || 35486 737-800 EKJ
ML AN PINN umM AR oY|[ oM e X Mp
20/05/2009 RVSM 101
20/05/2009 RNAV 5 / BRNAV 113
20/05/2009 EHS 202
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
12/06/2014 34700157 1"y SR WD MR M Dy DX || 35487 737-800 EKL
ML AR PINN umM AR oY|| oM X Mp
22/06/2009 RVSM 101
22/06/2009 EHS 202
22/06/2009 RNAV 1 / PRNAV 105
22/06/2009 RNAV 5 / BRNAV 113




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

17 790N NN NOWNN MM
R0702 :M"12M 190N
070 MK D AKX

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
13/05/2012 10/05/2014 2"y SR MR M Dy DX || 30465 737-800 EKM
ML AN PINN umM AR oY|[ oM e X Mp
16/05/2012 RVSM 101
16/05/2012 EHS 202
16/05/2012 RNAV 1 / PRNAV 105
16/05/2012 RNAV 5 / BRNAV 113
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
15/11/2014 34700151 1"y HX WD MR M Dy OX|| 30287 737-800 EKO
ML AN PINN umM AR oY|[ oM e X Mp
31/10/2005 RVSM 101
28/04/2006 EHS 202
21/05/2007 RNAV 5 / BRNAV 113
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
22/01/2014 34700152 1"Va YD mx M by OX|| 30639 737-8Q8 EKP
ML AR PINN umM AR oY|| oM X Mp
16/02/2006 RVSM 101
28/04/2006 EHS 202
21/05/2007 RNAV 5 / BRNAV 113
31/01/2012 RNAV 1 / PRNAV 105




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

18 790N NN NOWNN MM
R0702 :M"12M 190N
070 MK D AKX

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
13/05/2012 12/05/2014 1"V2 YD Mx M Hy OX|| 30466 737-800 EKR
ML AN PINN umM AR oY|[ oM e X Mp
12/05/2012 RNAV 5 / BRNAV 113
12/05/2012 EHS 202
12/06/2012 RVSM 101
12/06/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
25/06/2014 34700153 2"y DX MR M DY DX || 36433 737-8HX EKS
ML AN PINN umM AR oY|[ oM e X Mp
25/08/2008 RVSM 101
25/08/2008 RNAV 5 / BRNAV 113
23/09/2008 EHS 202
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
16/01/2011 27/12/2013 34700141 1"va YD mx M by OX|| 33030 737-800 EKT
ML AR PINN umM AR oY|| oM X Mp
03/01/2011 RVSM 101
03/01/2011 EHS 202
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 RNAV 5 / BRNAV 113




09/12/2013 RN

19 :T790n
R0702 :11"12n 190N

"MDPAN O YD UMM NIDIYN MR N1 T

NAVIGATION APPROVAL

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

0 >7T2 MN02AM NMAaNNN TYn

N'NATXN NOWYNN NN
MR D AN

COA 9PN
TN

"1 COA 9pIn

2TN90IL NP
"YNRETNOPN
MODE S CODE HEXA

>'won nv
OPERATOR

M7 1don
S/N

DAT->TIn|| ©'V YD
A/C MODEL REG

03/03/2014 1"va SxwH mx ama by OX|| 33834 737-800 EKU
ML AN PINN umM AR oY|[ oM e X Mp
04/03/2013 RVSM 101
04/03/2013 EHS 202
04/03/2013 RNAV 1 / PRNAV 105
04/03/2013 RNAV 5 / BRNAV 113
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
26/12/2008 22/04/2014 34700101 2"y DX MR M DY OX|| 26055 747-400 ELA
ML AN PINN umM AR oY|[ oM e X Mp
27/08/1996 RVSM 101
14/11/2005 RNAV 5 / BRNAV 113
28/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2013 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
25/05/2014 || 34700102 1"V S MK QM1 DY OXR|| 26056 747-400 ELB
ML AN PINN umM AR oY|[ oM e X Mp
27/08/1996 RVSM 101
14/11/2005 RNAV 5 / BRNAV 113
28/04/2006 EHS 202




09/12/2013 RN

20 :7790N
R0702 :11"12n 190N

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN
MR D AN

NAVIGATION APPROVAL

"MDPAN O YD UMM NIDIYN MR N1 T

MEPX "IXRN

UMM MPX DY

UMM MR Mp

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
30/05/2014 34700103 2"y DX MR M Dy OX|| 27915 747-400 ELC
ML AN PINN umM AR oY|[ oM e X Mp
27/08/1996 RVSM 101
14/11/2005 RNAV 5 / BRNAV 113
28/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
12/06/2014 34700104 1"y SR MR M Dy OX|| 29328 747-400 ELD
ML AN PINN umM AR oY|[ oM e X Mp
02/02/2001 RVSM 101
14/11/2005 RNAV 5 / BRNAV 113
28/04/2006 EHS 202
27/11/2006 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9pn ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
12/09/2014 || 34700105 21"V2 SN MR M DY R|| 26551 747-412 ELE




09/12/2013 RN

21 :97790n
R0702 :11"12n 190N

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN
MR D AN

NAVIGATION APPROVAL

"MDPAN O YD UMM NIDIYN MR N1 T

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

ML AN PINN umM AR oY|[ oM e X Mp
24/10/2008 RVSM 101
24/10/2008 RNAV 5 / BRNAV 113
24/10/2008 MNPS 115
24/10/2008 RNAV 1 / PRNAV 105
24/10/2008 EHS 202
COA apn|| 51 COA 9PN ATND0INV NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
23/04/2014 1"y S8 MN M HY OX|| 26563 747-412F ELF
ML AR PINN umMm AR oY|| oM e Mp
24/04/2010 RVSM 101
24/04/2010 RNAV 5 / BRNAV 113
24/04/2010 MNPS 115
24/04/2010 RNAV 1 / PRNAV 105
COA apn|| 51 COA 9N ATND0INL NP >'won nv "7 N1von DAT-YTIn|| o'V YD
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
15/03/2011 30/06/2014 || 34700107 2"ya YR MR M DY DR || 26555 747-400 ELH
ML AR PINN umM AR oY|[ oM e X Mp
25/02/2011 RVSM 101
25/02/2011 EHS 202
14/07/2011 MNPS 115
31/01/2012 RNAV 1 / PRNAV 105
31/01/2012 RNAV 5 / BRNAV 113




09/12/2013 RN

22 :97790Nn
R0702 :11"12n 190N

"MDPAN O YD UMM NIDIYN MR N1 T

NAVIGATION APPROVAL

09/12/2013 - 01/01/1990

COA 97N "Hyab pon MTn

VIVA DI 1DDN DY N'n

0 >7T2 MN02AM NMAaNNN TYn
N'NATXN NOWYNN NN

MR D AN

COA 9pn|| a1 COA 9pn ATNO0INV NP Yvon nv "MT0 1voNn DAT-5TIn|[ OV %>
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
10/11/2008 26/10/2014 'va DMONRI NOWN P VKR [ 19000172 ERJ 190-200 IGW EMA
MEX "IN UM MNEAR DY|| UMM PN TP
01/12/2008 RVSM 101
01/12/2008 RNAV 1 / PRNAV 105
31/01/2012 MNPS 115
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
27/02/2014 34706002 n"yawon? "My Mp O.R.p || 21965 747-271C ICM
MEX "IN UM MNEAR DY|| UMM MEOX TP
31/01/2001 RVSM 101
04/06/2006 MNPS 115
COA apn|| 51 COA 9PN ATND0INL NP >'won nv "7 "1®on DAT-YTIn|| o'V YD
TN "HYMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
25/10/2010 19/10/2014 34706003 n"yawon? "y Mp DR || 23348 747-230F ICO
MR "IN UM NEAR DY|| UMM MEAX TP
20/10/2010 RVSM 101
20/10/2010 MNPS 115
COA 9pn|| a1 COA 9pn ATND0INV NP Yvon nv "MT0 1voNn DAT-5TIn|[ OV "H>
TN "HMETROPN OPERATOR S/N A/C MODEL REG
MODE S CODE HEXA
16/04/2014 2002 GULFSTREAM G280 WSM




09/12/2013 MKN 0 >7T2 MN02AM NMAaNNN TYn

23 790N N'NATXN NOWYNN NN

R0702 :N™121 190N
MK 1D X

NAVIGATION APPROVAL
MOIPN W "HO2 LM NMDIYN MR N"1T
09/12/2013 - 01/01/1990
COA PN *>ya» pon MTn

VIVA DI 1DDN DY N'n

MEPX "IXRN UMM MPX DY UMM MR Mp

28/10/2010 RVSM 101

DML X *TIp 9% 0O'M1D'O

>"no MEAX NXN(| MR TP

58 RVSM 101
55 RNAV 1 / PRNAV 105

6 RNP 1 107
48 RNAV 5 / BRNAV 113
28 MNPS 115
40 EHS 202

6 ADS-B 204

241 D*™Me X O"No

.00 YO UMM NMDYN "MIPX 241 INSIN
o'oun 65
RVSM mp/X "Hya D'010n 08I N"MTa

EHS requirements included also ELS requirements
-N"T MO -
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