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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 controller licences and the associated air traffic control
ratings. During the year, the Training and Development Office was established under the Division to coordinate

| training and development matters within the Department.
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Air Traffic Engineering and Standards

During the year, the Division continued its efforts in maintaining a high standard,
stable, reliable and outstanding ATC system to support safe and efficient air
traffic services. Good progress was made in the tendering of ATC system for
the new ATC Centre and the procurement of Information & Communication

Technology (ICT) facilities for the new CAD Headquarters Building.

Progressive achievement was made on the Satellite-based Communications,
Navigation and Surveillance/Air Traffic Management (CNS/ATM) Systems Project to
reap early operational benefits for enhanced ATC operational efficiency and flight
safety. Trials and early implementation of new CNS/ATM system elements included
Arrival Manager System, Electronic Flight Strip System, Automatic Dependent
Surveillance-Broadcast (ADS-B), Flight Plan Conflict Advisory System etc.

The Division also carried on to actively implement new information technology
applications and enhance the computer network and infrastructure to
support departmental e-business development and e-government objectives.
The IT Management Unit (ITMU) successfully achieved the 1ISO9001:2008
Quality Management System (QMS) certification in November 2010 on its

operations.

Replacement of Air Traffic Control System

To cope with the projected air traffic growth and expansion of aviation
industry, and to maintain Hong Kong’s position as a centre of international
and regional aviation, funding approval was obtained in May 2007 to replace
the existing ATC system with higher capacity and the latest functionalities
so as to enhance efficiency in the provision of air traffic services in the Hong

Kong Flight Information Region (FIR).

During the year, contracts for three major ATC systems were awarded covering
the Communications Backbone System, Air Traffic Management System
(ATMS) and Communications and Recording System (CRS). Tendering work
for the remaining four major systems was in good progress, with contracts to

be awarded before end 2011.
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The project kick-off meetings for ATMS and CRS were conducted in
February 2011, with detailed design review of the systems to commence
in April 2011. The installation of Communications Backbone equipment at

the CAD outstations was commenced in March 2011.

. AERE SR BB AIREIEF L o
AESD staff visit the Operations Centre of Cathay Pacific Airways.
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The Project Kick-off meeting with Contractor of Air Traffic Management System
(ATMS) was held on February 28, 2011.
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Replacement of Communications, Navigation and Surveillance Systems

As the existing Communications, Navigation and Surveillance (CNS) Systems for
ATC are approaching the end of their usable lives, a replacement strategy is being
developed which will take into account the technological advancement in aircraft
equipage and increasing utilization of Satellite-based Communications, Navigation
and Surveillance Systems in order to ensure the continued provision of safe, reliable,
efficient and effective ATC service. In addition, the Division will conduct jointly with
the International Air Transport Association (IATA) in April 2011 a survey to its members

s0 as to help formulate the replacement strategy of the systems.

Updating of Information & Communication Technologies (ICT) Systems

Contracts for Disaster Recovery Facility, Automated User Computer Data
Backup Facility and Storage Area Network (SAN) were awarded in the
year. Testing of the new IT facilities for enhanced IT serviceability and data
protection will commence in 2011-12 prior to putting into operational use.
The remaining tenders for procurement of ICT equipment for the new CAD

Headquarters Building will be rolled out in phases in 2011-12.
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Ongoing Development of the Safety Management System (SMS) in
Support of Provision of Safe CNS and Critical Building Services

To continuously develop and enhance the existing SMS, the Division has by end
March 2011 completed 95% of the work items commenced since June 2010 in
bridging the gaps identified between the implemented safety processes and the
SMS regulatory requirements. Whilst much of the work in terms of optimisation
of SMS documentation was completed, such as the AESD Procedures for Safety
Trend Study, substantial efforts were expanded in respect of safety promotion,
which included amongst others the regular issuance of safety periodical “Air
Traffic Engineering Safety Advisory” for dissemination of safety information,
and the conduct of safety promotion workshops to raise staff safety awareness

and share safety lessons learnt.

In order to sustain our SMS, as well as to aim at continuous improvement
to the framework, the "AESD SMS Review Meeting” was established in
November 2010 to ensure regular reviews of the SMS by senior management
of the Division. During the report year, the Division maintained regular
contacts with our regulatory authority — ATMSO, and ANSP counterpart
— ATMD, through meetings and safety review activities so as to ensure
effective and efficient SMS approach to safety management in the provision

of CNS services.

AEBEYE [ 2 TIEDT LAtEmET
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Safety promotion workshop was
organised to raise staff safety
awareness and share aviation safety
lessons learnt.
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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 Interfacility
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

The Pre-Departure Clearance (PDC) Datalink Service is in satisfactory two-way
operation since 2008. The utilisation rate increased modestly from 70% to
72% and the number of participating airlines also increased from 44 to 58 as
at end of March 2011. It is anticipated that more aircraft will use the service to
grasp the benefit of efficient communications between ATC staff and pilots

in the coming years.

Aeronautical Telecommunication Network and

ATS Message Handling System

Inaccordance 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.
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After satisfactory completion of interoperability tests and operational trials
of the new system with Macao, 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
being arranged in 2011-2012.

Advanced Surface Movement Guidance and Control System

Since the operational use of the Advanced Surface Movement Guidance
and Control System (A-SMGCS) on April 1, 2009, the system had provided
enhanced surveillance of aircraft and vehicle movements on the airfield, with
availability of conflict and runway incursion alerting functions for added air
traffic control safety and efficiency in the airport. To achieve the maximum
benefits of the system, CAD arranged with Airport Authority Hong Kong to
implement mandate of vehicles entering or crossing active runways to be
equipped with vehicle locators (Veelo) effective from December 30, 2010.
A Veelo self-testing facility was installed by CAD to facilitate self-checking
on operational status of the Veelo. As continuous enhancement in the
performance of A-SMGCS, CAD is arranging with the equipment supplier to
procure a test and evaluation system with enhanced maintenance support

service.

EFTIERNIEEIRIER B F 2
An Electronics Engineer
operates the Global Positioning
System (GPS) Monitoring
System.
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Automatic Dependent Surveillance — Broadcast

To prepare for planned implementation of Automatic Dependent
Surveillance — Broadcast (ADS-B) in the near future, CAD procured an
ADS-B Display System to facilitate monitoring and evaluation of coverage
and position accuracy of ADS-B signals. ADS-B signals from Xisha Island
and existing ADS-B ground stations within the Hong Kong International
Airport (HKIA) are currently provided to the ADS-B Display System. Besides,
ADS-B signals from ADS-B ground stations to be deployed in selected site
in Hong Kong will also be input to the ADS-B Display System for trial and
evaluation purpose. CAD is also arranging with the Government Flying
Service (GFS) to equip ADS-B avionics in the GFS helicopter for conducting
flight trials to assess ADS-B signal coverage at low level within the Hong

Kong territories.

During the 6th meeting of the ADS-B Southeast Asia Work Group (ADS-B
SEA WG@G), CAD initiated to strengthen collaboration among FIRs on
harmonization of avionics mandate and ATC procedures for implementation
of ADS-B by end 2013 along air traffic routes M771 and L642 between
Singapore and Hong Kong.

Arrival Manager System

The Arrival Manager (AMAN) System was procured to help achieve 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. With satisfactory
trial results, the system was put into operational use on July 1, 2010. Further
upgrade of the system to enable optimisation of aircraft arrival sequencing
during adverse weather conditions was completed on December 10, 2010. The

weather mode was planned for use in mid 2011.
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Front End Processing Systems for

New ICAO Flight Plan and Messages

In order to meet the new requirements on ICAO Flight Plan and ATS
messages format by November 15, 2012, necessary system enhancements
were being made. Prior to a complete system replacement by end 2013,
two Front End Processors (FEP) are being developed to convert NEW Flight
Plan and ATS Messages into the PRESENT formats so that the existing
Aeronautical Information Database (AIDB) and Flight Data Processing
(FDPS) systems can continue to handle these messages. Contracts were
awarded on June 25, 2010 and July 13, 2010 respectively for FEP of FDPS

and AIDB. Delivery and testing would commence in late 2011.

Ground Based Augmentation System

Ground Based Augmentation System (GBAS) will support the implementation
of Performance Based Navigation (PBN) for addressing the global demands
on efficient use of airspace capacity. It augments the accuracy of the
Global Navigation Satellite System (GNSS) and so supports optimisation of
procedures for approach, landing, departure, and surface operations within
its area of coverage. To pave way for GBAS trials at the HKIA, a study of
ionospheric effect on GBAS performance and the siting of GBAS will be
conducted. To this end, a monitoring system was put into operational use on
December 24, 2010 to collect GNSS data for ionospheric study. Completion
of study on the siting of GBAS is planned for end 2011.

Flight Plan Conflict Advisory System

The development of the Flight Plan Conflict Advisory System (FIiPCAS), which
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, has been completed and installed in the Air

Traffic Control Centre for operational trial since November 2010.
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Electronic Flight Strip System is under
trial in the Air Traffic Control Tower.

Electronic Flight Strip System

To facilitate a smooth transition to electronic flight strip environment in the
new ATC Centre and tower, a trial Electronic Flight Strip System (EFSS) was
planned for operational use by Tower Controllers at the HKIA. The installation
of the trial EFSS was completed in late 2010, with acceptance testing in
progress. Training of Tower Controllers has been scheduled to commence in

Q3 2011.

Enhanced Maintenance on Communications, Navigation,

Surveillance and Air Traffic Management Systems

With a view to strengthening the provision of air navigation services, the Division
adopts a risk-based approach to enhance the existing maintenance practice
on CNS/ATM systems. Current maintenance practices have been reviewed
and new approach has been adopted to analyse equipment conditions and
system performance of both existing and new CNS/ATM Systems with a view
to providing faster response to the maintenance issues and hence enhancing
operational efficiency and service availability. A comprehensive scheme was
established to formulate and implement various proactive maintenance
initiatives for the existing CAD CNS/ATM systems, electrical and mechanical

systems, building services facilities and electronics installation.
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Advanced Collaborative Decision Making

Advanced Collaborative Decision Making (Adv-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 in
local and regional regime. To facilitate the development and implementation
of Adv-CDM in Hong Kong, the Department conducted fact finding visits to
major international hubs in Europe, and organised workshop and seminars
for management and operation staff of major airport stakeholders such as
Airport Authority, airlines, ground handling agents to promulgate the new

concept. Technical and operation trials are being arranged to realise the

potential benefits of Adv-CDM at HKIA.

AIR TRAFFIC MANAGEMENT STANDARDS OFFICE (ATMSO)

The ATMSOQ is responsible to ensure that a high standard of safety is set, achieved,

and maintained in the provision of air navigation services (ANS) in Hong Kong.

Safety Oversight Activities

For ongoing safety regulatory surveillance, ATMSO conducted a total
of 2 audits and 35 safety inspections on ATMD and AESD in 2010. The
audits covered the regulatory compliance of the service provider’'s Safety
Management System with focus on the effective implementation of
safety risk management elements. The inspections on ATMD included
ATM activities in operations, examinations,

procedures, training,

SMS implementation, ATC equipment/ systems, safety occurrences
investigations, and safety recommendations follow-up actions. Facilities
inspections took place in the Air Traffic Control Centre (ATCC), Control
Tower, Aeronautical Information Centre, Backup ATCC & Tower, Training
Unit, Radar Simulator and Aerodrome Simulator. Regulatory inspections
on CNS (including the aeronautical network centre), Meterological Service
(MET), Search and Rescue (SAR), Procedures for Air Navigation Services
— Aircraft Operations (PANS-OPS) and Aeronautical Information Services
(AIS) (including aeronautical charting) domains of the ANS were also

performed.
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Training class on using Bowtie Methodology for Safety Risk Management.
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ATMSO promotes safety awareness to ATMD staff through ANS Safety Oversight Workshop.
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Regulatory oversight of the development of SMS in the AESD, providing
advice and recommendations as appropriate, formed a key activity of

ATMSO during the year.

As per standard procedures in the Guidance for Air Traffic Incident

Investigation (CAD636), ATMSO participates in the preliminary
investigations of all ATC incidents jointly with ATMD investigators. A
decision will then be made as to whether an internal investigation will be
conducted by ATMD or a Joint Investigation in accordance with established

provisions is required.

Information and data on these safety occurrences are captured and
stored in the Occurrence Report Database (ORDB) system for safety
trend studies. Review on ATC incidents and other safety occurrences 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 safety monitoring measures with a systematic approach, the service
provider was required to establish safety performance indicators together with

structured action plans to achieve safety performance targets.
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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. Air
Navigation Services Information Notices (ANSIN) were promulgated as required
to draw the attention of the ANSP to relevant safety issues and licensing

requirements.

ATC Personnel Licensing

One of the important functions of the ATMSO is to administer the air traffic
controller licensing scheme in accordance with the standards stipulated in ICAO
Annex 1. During the report period, the Office processed 17 applications for air
traffic controller licences, 53 initial awards and 52 renewals of ATC ratings, 32
initial awards and 100 renewals of Certificates of Competency. An application
for the initial award and four renewals of ATC Approved Examiner Certificates,
as well as 21 applications for English Language Proficiency Certificates were
also processed as per Personnel Licensing — Hong Kong Air Traffic Controllers
(CAD744). All training courses conducted by ATMD for acquiring ATC ratings

are subject to a regulatory approval process.

Safety Promotion Activities

To promote safety awareness within ANSP, the ATMSO conducted three
presentations on managing audits and concepts of system safety to AESD
staff, six workshops on ANS safety oversight to ATMD staff, two training
classes on safety risk management using the Bowtie Methodology to
electronics engineers and air traffic control officers. In addition, regulatory

information and safety management materials were published regularly on

an intranet website for convenient access by all ANS staff.
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communication
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TRAINING AND DEVELOPMENT
Training and Development Office

With the objectives to strengthen the overall core competencies of CAD staff,
to equip staff with new skills and to promote continuous learning among
staff in order to enhance work performance and efficiency, the Training and
Development Office (TDO) was set up in the Department since October 4, 2010.
The main responsibilities tasked with TDO are the centralised management of
professional training to enhance staff competence, and the formulation of
departmental training policies and programmes for career development and

human resources planning.
Training and Development Committee

Soon after the establishment of TDO, the Training and Development Committee
(TDC) that takes a steering role on training and development matters, was
formed on January 26, 2011. Divisional representatives convened the first
committee meeting on the same day, to discuss and agree upon various training

programmes and activities.

5 B 5 ELJEE/J%

AESD staff inspects
equipment in Mount Parker
RSR Station regularly.
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First Meeting of Training
and Development
Committee on January
26,2011.

Training Database

To ensure effective implementation of training programmes that take into account the
competence-based approach, the department decided to develop a computer programme
for administering the departmental training data on a secure common platform. The new
application would support the management team to easily keep track of the attendance

records and plan for staff training according to the industry growth and training needs.

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 five major IT projects for

betterment of IT services and support:-

(i) Implementation of Quality Management System 1S09001:2008 for
providing the professional and industrial standard of quality IT services
to the Department with proper documentation, periodical improvement

review and effective resource allocation.

(i) Assisted in the implementation of a pilot Disaster Recovery Facility, an
Automatic User Computer Data Backup Facility and a SAN data storage
system under the new CAD HQs ICT project.
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(iii) In the light of the incidents caused by Major Computer Worm “Stuxnet”
around the world in October 2010, ITMU has redefined and implemented
enhanced IT security measurement and formalized the escalation channels

for proper handling of any IT security incident.

(iv) Implementation of enhanced Blackberry services, such as real-time broadcast

of LegCo meeting and shortened email delivery time.

(v) Implementation of Secured Website infrastructure using both traditional

security design and settings, and the add-on 2™ generation application

firewall for enhanced security protection to CAD websites
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