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Air Traffic Engineering and Standards
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The Air Traffic Engineering and Standards Division (AESD) is responsible for the
design, planning, coordination, and provision of ATC systems, radar, navigational
aids, and communication facilities for Hong Kong ATC operations. The Division
is also responsible for regulating Hong Kong air navigation services including
conducting incident investigation, and issuing air traffic control licences and the

associated air traffic control ratings.
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The Division is responsible for the design, planning, coordination, and provision of ATC systems.

it MRE B FIEHEEE

Ti2RIR#E Air Traffic Engineering and Standards

During the year, the Division continued its efforts in maintaining a high
standard, stable, and reliable ATC system to support air traffic services. With
funding approval received from the Finance Committee of the Legislative
Council on May 11, 2007 for replacement of the existing ATC system, detailed
design of the system architecture, refinement of operational requirements,
preparation of tender documents, and tender invitation for the new ATC

system were progressing well.

Steady progress was made on the Satellite-based Communications, Navigation
and Surveillance/Air Traffic Management (CNS/ATM) Systems Project, with
seven system elements now in operational use and seven on trials to assess
their operational benefits. To cope with the rapid air traffic growth in the
region, trials and early implementation of new CNS/ATM system elements like
Arrival Manager System, Electronic Flight Strip System, Automatic Dependent
Surveillance-Broadcast (ADS-B), Flight Plan Conflict Advisory System etc.,

were being pursued.

The Division also continued to implement new IT applications and enhance the
computer network and infrastructure in line with the departmental e-business
development and e-government objectives. The Quality Management System
(QMS) for IT services was initiated in 2009 with a target completion date

towards the end of 2010.
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AIR TRAFFIC CONTROL SYSTEMS DEVELOPMENT

Replacement of Air Traffic Control System

The capacity and functionalities of the existing ATC system were unable to
cope with the projected air traffic growth and expansion of the aviation
industry. To maintain Hong Kong's position as an international and regional
aviation hub, it was considered necessary to replace the existing ATC system
with a higher capacity and the latest functionalities so as to enhance the
efficiency in the provision of air traffic services in the Hong Kong Flight
Information Region. With funding approval given in May 2007 and detailed
market survey/system design completed in 2008, preparation of the
operational requirements and system specifications for major ATC systems
was made during the year. The first contract for the provision of Control
Tower Simulator (CTS) was awarded on January 22, 2010. Tender invitation
for Communications Backbone and Air Traffic Management System was also
mounted in May 2009 and November 2009 respectively, with the remaining

tenders to be rolled out in phases in 2010-2011.

RAEEA BRI FRAZE 2 8 RIS a1 S B R4
Staff testing the new AMHS operator position.

AEBL B EH
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The Division arranged replacement of the existing

ATC system to support air traffic services.
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Air Traffic Engineering and Standards

Safety Management System (SMS) for Air Traffic Control
(ATC) Systems and Critical Building Services Facilities

The Division continued putting in substantial efforts to develop and
implement various safety management system (SMS) elements in provision
of air traffic services in Hong Kong. The first round of 16-month internal
audit cycle, consisting of regular audits to eight major AESD's functional
areas, was satisfactorily completed in March 2010. Additional audit area(s)
is under review. In addition, the Division carried out an analysis in November
2009 to identify gaps between implemented safety processes and regulatory
requirements for CNS/ATM systems. Areas of improvement and associated
additional efforts are being worked out to further enhance various safety

aspects of our air traffic services.

Renovation Works at CAD Outstations

To improve physical and building services conditions of CAD outstations for
sustainable operations, the Division initiated a renovation work project for 18
CAD outstations and antenna farms since January 2009 which was completed
on time and within budget by the end of March 2010. The 15-month project,
closely supervised by a task force comprising senior professionals from the
Department, Architectural Services Department (ArchSD) and Electrical and
Mechanical Services Department (EMSD), completed some 160 work items,
covering installation of security systems, and enhancements of building

services facilities and lightning protection facilities, etc.
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SATELLITE-BASED COMMUNICATIONS, NAVIGATION
AND SURVEILLANCE/AIR TRAFFIC MANAGEMENT
(CNS/ATM) SYSTEMS

To comply with the Global and Regional Implementation Plans of the ICAO
for the Satellite-based CNS/ATM systems, studies on the latest CNS/ATM
development and detailed investigation on various elements of the CNS/ATM
systems continued. Satisfactory progress was achieved on relevant technical

and operational system trials.

To reap the benefits of early CNS/ATM applications, some mature CNS/ATM
system elements such as Digital-Automatic Terminal Information Service (D-ATIS),
Digital-Meteorological Information for Aircraft in Flight (D-VOLMET) service,
Pre-Departure Clearance (PDC) datalink service, Advanced Surface Movement
Guidance and Control System (A-SMGCS), Aeronautical Telecommunication
Network (ATN) connecting Hong Kong with Bangkok and Macao, ATS Message
Handling System (AMHS) service with Macao, and Air Traffic Services Inter-
facility Data Communication (AIDC) with Sanya have been put into operational

use which enhanced and upgraded the ATC services of Hong Kong.

Pre-Departure Clearance Two-way Datalink Service

Since the upgrading of the Pre-Departure Clearance (PDC) Datalink Service
to two-way operation in 2008, utilisation rate has increased steadily from
about 50% up to 70% of the departure flights and the number of active
participating airlines has also increased from an initial 11 to 44 airlines as of
end March 2010. It is anticipated that more aircraft will use the service to
grasp the benefit of efficient communications between ATC and pilots in the

coming years.

IEE INF 174

The Division led the task force comprising senior professionals
from CAD, ArchSD and EMSD to review
progress of renovation works project.
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Air Traffic Engineering and Standards

A EE B E B LR BT R

Arrival Manager System in the air traffic

control centre.

B

Aeronautical Telecommunication Network and
ATS Message Handling System

In accordance with ICAO Asia-Pacific Regional  Aeronautical
Telecommunication Network (ATN) and ATS Message Handling System
(AMHS) Implementation Plan, with Hong Kong being an ATN and AMHS
backbone site, a high capacity AMHS was commissioned in July 2009.
Interoperability tests and operational trials of the new system with Macao
were completed with satisfactory results. The new AMHS and ATN circuit
between Hong Kong and Macao was put into operation on December
29, 2009, marking the first city-pair in the Asia and Pacific Regions that
provides a full aeronautical message handling service over ATN. Further
tests and trials with Beijing, Taibei, Tokyo, Manila and other adjacent ATS

authorities are planned in stages commencing from the end of 2009.
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Advanced Surface Movement Guidance and Control System

An Advanced Surface Movement Guidance and Control System (A-
SMGCS) was put into operational use on April 1, 2009 following
satisfactory completion of a 16-month operational evaluation, performance
optimisation and user and technical training since November 2008. The
A-SMGCS employs both the multilateration and Automatic Dependent
Surveillance-Broadcast (ADS-B) technologies for enhanced surveillance of
aircraft and vehicle movements on the airfield, and provision of conflict
and runway incursion alerting functions for added air traffic control safety
and efficiency. In order to achieve the maximum benefits of the system,
vehicles with an operational need to enter or cross active runways would
be equipped with vehicle locators, installation of which has commenced in

late 2009 for completion by the end of 2010.

Automatic Dependent Surveillance - Broadcast

CAD procured an ADS-B display system to facilitate monitoring and evaluation
of coverage and position accuracy of Automatic Dependent Surveillance
— Broadcast (ADS-B) signals received from Xisha Island which is under the
management responsibility of the Mainland. Steady planning progress was
also made for a joint trial with Government Flying Service by equipping
suitable ADS-B avionics to their helicopters to evaluate the effectiveness of

~ *~~hnology for surveillance of low level flying aircraft.

29




30

BEBRME CIVIL AVIATION DEPARTMENT HONG KONG

23R

MEEEMBEEFRARNEN EHERS
EREABNMEEE EER=E ANR
EFABRERBRY - ZRBBERF
FHEMZTEREBER  E-—TTNF AT
“HARHAITERE BEE—_T—TFF
TR RGEEE T -TFEFRE
—FRI AERSRRBER TRERE
BV EMUE P51 o

RERIEEESR

REERAENIEENEN BNE2RYE
RZEFMFER KRBT B BIRHISE
STPEEIRR ARG IR EEREH R
FHINEE - IR AR E EBEAREES
BIE BRI EEF S SRR - ANBE
SIREL A BT BB G e AR08 R
MM E - REEHR FAEGE_T—
TEFRYZATRKRER R WRADHT
EHRFEEMARBE LRI -

BIM2MRIRZE Air Traffic Engineering and Standards

Arrival Manager System

The Arrival Manager (AMAN) System was developed to help achieving
more on-time arrivals, more efficient use of airspace and automated service
to controllers. Following successful operational evaluation and system
enhancement, the system was put into operational trial since June 23, 2009,
and is targeted for operational use in mid 2010. Further upgrade of the
system to enable optimisation of aircraft arrival sequencing during adverse

weather conditions will be made in the end of 2010.

Ground Based Augmentation System

In support of the implementation of Performance Based Navigation (PBN) to
address the global demands on efficient use of airspace capacity, a Ground
Based Augmentation System (GBAS) for the HKIA is being planned that
augments the Global Navigation Satellite System (GNSS) and supports all
phases of approach, landing, departure, and surface operations within its
area of coverage. The project will involve a study of ionospheric effect on
the performances of GBAS. To facilitate the study, a monitoring system to

collect and analyse data from GNSS will be installed by the end of 2010.

Smm Chau /

Radar Jite
RU13

Locations of 19 Kemote Units for Full Airport Coverage
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Staff works in the Instrument Landing System
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equipment room.

Locations of 19 A-SMGCS Multilateration Remote Units.
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Instrument L ystem installed at the Airport
providing precise descent guidance signals for
safe landing of aircraft on the runway during all
weather conditions.
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The design and development of a Flight Plan Conflict Advisory System (FiPCAS)
was successfully completed in January 2010 and is now under extensive
testing and validation. The system, upon commissioning, will help enhance
safety to ATC operations by providing alerts to controllers when medium
term (5 to 20 minutes) potential conflicts exist between aircraft flying over

the Hong Kong airspace.

Electronic Flight Strip System

To support paperless flight strip operations, a contract for the supply and
installation of an Electronic Flight Strip System (EFSS) was awarded on
February 10, 2010. This system will initially be used for operational evaluation
in existing tower. The operational experience so gained will facilitate a smooth
transition to electronic flight strip environment in both new ATC centre and

tower operations.
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Enhanced Maintenance on Communications, Navigation,

Surveillance and Air Traffic Management Systems

With aviewtostrengthening the provision of air navigation services, the Division
adopts a risk-based approach to enhance the existing maintenance practice
on Communications, Navigation, Surveillance and Air Traffic Management
(CNS/ATM) Systems. Best maintenance practices and computerised systems
will be employed to analyse equipment conditions and system performance
of both existing and new CNS/ATM Systems with a view to providing faster
response to maintenance issues and hence enhancing operational efficiency
and service availability. A new Service Level Agreement was also engaged
with EMSD to further strengthen efforts on safety management as well as
various proactive maintenance initiatives for electrical and mechanical systems,

building services facilities and electronics installation at CAD venues.

Collaborative Decision Making

Collaborative Decision Making (CDM) is a system that will bring significant
operational, financial and environmental benefits to all aviation stakeholders
through improved situational awareness and streamlined workflows by
real-time sharing of operational information. To facilitate the development
and implementation of CDM in Hong Kong, the Department conducted
a fact finding visit to major international hubs in Europe and organised a
CDM workshop in Hong Kong on September 14, 2009, with more than 130
participants from local aviation communities supporting the event. Focus
group discussions with major airport stakeholders such as Airport Authority,

airlines, ground handling agents are being organised.

AIR TRAFFIC MANAGEMENT STANDARDS OFFICE
(ATMSO)

To ensure that the safety of air navigation services (ANS) in Hong Kong is
maintained at the highest level possible, the ATMSO has the responsibility to

perform safety regulatory functions to oversee provision of ANS.
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Staff from ATMSO conducts
safety inspection.

Safety Oversight Activities

For continuous safety regulatory surveillance, ATMSO conducted a total of
42 safety inspections and 1 audit on the Air Navigation Services Provider
(ANSP). The inspections included Air Traffic Management (ATM) activities
in operations, procedures, training, examinations; implementation of SMS;
ATC equipment/systems; safety occurrences investigations; and follow-up
actions on safety recommendations. Facilities inspections were conducted
in the Air Traffic Control Centre (ATCC), Control Tower, Aeronautical
Information Centre, Backup ATCC & Tower, Training Unit, Radar Simulator

and Aerodrome Simulator.

The ATMSO continued to participate in and monitor the investigations of
all ATC incidents and occurrences of significant nature in accordance with
established procedures. Information and data on these safety occurrences
are captured and stored in the Occurrence Report Database (ORDB) system
for safety trend studies. Review on the investigations of ATC incidents
was conducted half-yearly in the Air Traffic Safety Assessment Committee
(ATSAC), which comprised representatives from the Flight Standards and
Airworthiness Division, ATMSO, ATMD, flight safety personnel of major
local airline operators and the Government Flying Service. Furthermore, the
ATMSO monitored the progress of post-incident follow-up actions on the

recommendations put forward in the investigation reports.

To enhance collaboration and cooperation between the regulator and service
provider, the ATMSO convened regular meetings with ATMD and the Projects
and Technical Support Sections of AESD. Through such regular coordination,

the ATMSO closely monitors the development of SMS by the ANSP.
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Documentations

The ATMSO conducted regular reviews and updates on existing regulatory
documents to ensure that they remain accurate, valid and up-to-date. During
the report period, the ATMSO issued four Air Navigation Services Information
Notices (ANSIN). These notices focused on hazard identification methods,
changes to the classification of incidents, renaming of approach control

sectors, and safety promotion activities.

ATC Personnel Licensing

One of the important functions of the ATMSO is to administer the ATC
licensing scheme in accordance with the standards in ICAO Annex 1. During
the report period, the Office processed 12 applications for the grant of ATC
licences, 37 initial award and 1671 renewal of ATC ratings, 16 initial award and
191 renewal of Certificates of Competency, five applications for the initial
award and 14 renewal of ATC Approved Examiner (AE) Certificates, and 15

applications for English Language Proficiency Certificates.

All training courses conducted by ATMD for acquiring ATC ratings are subject
to a regulatory approval process. In 2009, two new ATC courses under the

revised scheme on Approach Control training gained regulatory approval.

Safety Promotion Activities

To promote safety awareness within ANSP, the ATMSO conducted five
presentations to AESD staff on ICAO SMS Framework and Related 1SO
Standards, Safety and Quality Management for Communications, Navigation
and Surveillance (CNS), and Safety Risk Management using the Bowtie
Methodology. In addition, an internal electronic platform was launched on
September 9, 2009, facilitating ANS staff to have convenient access to safety

information.
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ICAO UNIVERSAL SAFETY OVERSIGHT
AUDIT PROGRAMME (USOAP)

In connection to the safety audit carried out on Hong Kong from February 26
to March 6, 2009, ICAQ issued the final audit report in November 2009. Hong
Kong achieved an overall score of 94.47% in the effective implementation of
a safety oversight system. This shows that we have continued to maintain a
highly effective aviation safety oversight system for the civil aviation activities

in Hong Kong.

Apart from following up the ICAO audit team’s recommendations, CAD
will continue to work closely with ICAO and all aviation stakeholders to
maintain and improve the aviation safety standards of Hong Kong in order
to maintain Hong Kong's position as a leading regional and international

aviation hub.

IT MANAGEMENT

The Information Technology Management Unit (ITMU) continued to play a very
important role to support day-to-day business operations of various divisions, through

effective implementation of new IT initiatives and e-government objectives.

During the year, the ITMU completed two major IT projects for betterment of

IT services and support:-

(i) Development and fine-tuning of an Electronic Rostering System for trial
use by Telecommunications Officers since November 2009. This system
provides a cost-effective solution to optimise manpower allocation.

(i) Proactive replacement of aged core IT facilities/equipment to maintain
high serviceability of departmental computer network (CADNET) in
March 2010.

ITMU implemented a system for round-the-clock monitoring of performance
status of a number of critical IT applications and enhanced information

security/protection measures to all CAD workstations.
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