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The Air Traffic Engineering Services Division (AESD) is responsible
for the design, planning, coordination, provision, commissioning,
enhancement and maintenance of air traffic control (ATC) systems as
well as communications, navigation and surveillance facilities.
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Replacement of ATC Systems

The old ATC systems have been in use for over 18 years since the opening of
Hong Kong International Airport (HKIA) in 1998. To meet the projected air
traffic demand, the Legislative Council approved a provision of $1.565 billion
in 2007 for replacement of the old ATC systems. The new ATC systems are
implemented through eight major system contracts. With the new Air Traffic
Management System (ATMS) fully commissioned in November 2016, all of
the eight major systems in East ATC Centre (E-ATCC) and North ATC Tower
(N-TWR) have been put into operational use.

The Transport and Housing Bureau (THB) appointed an independent overseas
consultant in November 2015 to assess the new ATMS and staff readiness.
Taking into account the recommendation from the THB consultant as well as
CAD's own assessment on the overall operational readiness, CAD adopted
a phased transition approach, termed Phased Functional Implementation,

starting from 19 June 2016 to manage live air traffic in a progressive manner.




BEFEELUHARREERMERE - &
TEERREBEEIEAERNERER
SCRERER  IMERER-T—~"EF+
—ARAEE -

BREUR  LERREZEDORILIEES
M ZERRBEARNGIE LRI EEE
HE I 7 6F R 2R 5 U 2R P 4 A0 YRR IE o SRR
MERGNERNE  RMERL TMERS
HEx/E - HEERAUABAEMER
HEXR BENEFIREM ERPENHE
BEBERAFMERGRAEERMBED
NEBEMPAAETHELCTHE IRMER
HEBNEXSR  IHRFMERGNRE
BT BRMED ZEBRERMNREM
e BRPMANEHR—F  H-F-—RF
t-REZZ—+tH+-A-

After assessing all relevant factors such as staff readiness and resource needs
were ready, the new ATMS has been commissioned in November 2016.

Since the transition, the new ATC systems in the E-ATCC and N-TWR have
been operating smoothly in general and successfully handled the increasing
air traffic during the peak traffic period in the Christmas and Chinese Lunar
New Year holidays. Given the complexity of the new ATMS, CAD set up an
ATMS Expert Panel comprised of 5 members from local and overseas Air
Traffic Management (ATM) experts, academics and electronics engineers.
Their terms of reference are to provide objective and expert advice to CAD
on teething issues arising from the commissioning of the new ATMS and
the necessary optimisation work; and to share with CAD the international
experience and best practices in relation to the long-term optimisation of
new ATMS. The members are appointed for a one-year term from December
2016 to November 2017.

ZERULNFEERGIRAERE
The new ATC systems were commissioned at the E-ATCC
for operational use.
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In March 2017, AEROTHAI President led the project team to visit CAD to draw on the
experience in achieving seamless transition of new ATC systems in Hong Kong.

BN BRI IERE D ZEBBEER Experience Sharing on New ATC Systems with Overseas Air Navigation

\}
/

FEE R Services Provider

REMERSEARE_E—tEF=A"1+t AEROTHAI visited CAD on 27-28 March 2017 to draw on CAD’s experience
E-+T/\HZ2ERME REABBEEHZE in ATC systems transition to better prepare for their Thailand Modernisation
BERAGNERTEEEY  ARENBHA - CNS/ATM  System (TMCS) transition project. Subject matter experts
BERRER/ MERGRNHEELEEE from AESD and Air Traffic Management Division had an open and highly
E2 - APRMERBEEBHNEEER - interactive sharing, from both technical and operational aspects, with the
UeEEENAR  REWMEERMAE - delegates from AEROTHAI our experience in achieving seamless

Bt EZARNARIZEBRARESR transition to the new ATC systems in Hong Kong.
HEERGNES -

EHET Uy Y Renewal of Technical Services Contract

EBEBEENEERLS  URMUAILE The 10-year Technical Services Contracts (TSCs) for operations and
b 22 UABENLERSESEAMS maintenance of the ATC systems at the HKIA and communication facilities
BT FEERERNRESHN  9E-F at hilltop radio stations located at Victoria Peak, Mount Butler and Cape
—RERA=ZTHER RMECRENER D'Aguilar expired on 30 September 2016. Prior to the contract expiry, CAD

RAMAE  EESBENPRAREZES mounted an open tender exercise. Upon approval given by the Government
BRERZ MOSABTEHORNRES Central Tender Board, two new 10-year TSCs were successfully awarded
NEZZ—R"EF_FHYHME - BERRE in the 2™ quarter of 2016. With smooth completion of the transition-in
BEZHIEFTH  MOFEHNEEELN arrangements, the two new TSCs have commenced since 1 October 2016
REH-ZB—R"FE+A—BHKBEK - in accordance with contract requirements.
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Aviation System Block Upgrades

In accordance with the International Civil Aviation Organization (ICAQ)
Aviation System Block Upgrades (ASBU) framework and after taking into
consideration the priorities stipulated in the Seamless ATM Plan for the Asia
Pacific region, CAD collaborated successfully with the aviation industry to
develop strategies for phased implementation of ASBU modules in Hong
Kong. Throughout the year, CAD continued working with the stakeholders
on relevant ASBU modules and making steady progress, especially in the
areas related to Advanced Surface Movement Guidance and Control
System, Automatic Dependent Surveillance-Broadcast and Air Traffic Services

Inter-facility Data Communication, etc.

Ongoing Development of Safety Management System in Support of the
Provision of Safe Communications, Navigation and Surveillance Services as

well as Critical Building Services Facilities

AESD passed the comprehensive Safety Management System (SMS)
regulatory audits conducted by the Air Traffic Management Standards Office
(ATMSO) and successfully renewed the SMS Certificate for another 5 years
from January 2016 to December 2020. A briefing session was subsequently
held in June 2016 to share with colleagues the valuable experience gained
from the series of comprehensive regulatory audits. During the year, the
division continued its momentum in safety promulgation through organising
safety training sessions and promotional activities. In December 2016, with
an objective to enhance the handling of SMS-related duties, the division
arranged colleagues to attend the Effective Safety Management Course

delivered by an overseas expert.

Eﬁmﬁ R RERERIFN AT RE S L
BHEN LEE -

The Director-General of Civil Aviation,

Mr Simon Li, delivered a speech in the

signing ceremony of the new Technical

Services Contracts.
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In June 2016, AESD held a briefing session to share with colleagues valuable experience
gained from a series of comprehensive regulatory SMS certificate renewal audits.
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To secure continuous safety assurance of ATC systems through regular
internal audits and inspections, continuous efforts were made to expand the
pool of approved internal auditors. The division also provided full support
to the ATMSO’s regulatory audits and inspections on the satellite-based
CNS/ATM systems, outstation operations, and Technical Safety Occurrence

(TSO) reporting and investigation processes.

In pursuit of proactive safety monitoring, the division conducted periodic
reviews and updates of the Safety Performance Indicators and Targets
(SPIs/SPTs) as per the ICAO SMS requirements. With the new ATC
systems implemented in November 2016, a new set of SPIs/SPTs would
be established through collection of sufficient operational data and

formulation of effective risk mitigating measures.
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In February 2017, AESD invited overseas experts
to deliver a cyber security training course on air
traffic engineering system for colleagues from
different divisions.

Promotion of Cyber Security Awareness in Air Traffic Engineering System

The air traffic engineering system consists of a network of interconnected
components and sub-systems with high degree of integration. Despite
preventive cyber security measures currently adopted by the aviation industry,

the risk of cyber security incident occurrence should not be underestimated.

Recognising the importance of defining an appropriate cyber security
strategy for the aviation industry, the ICAO has prepared the Air Traffic
Management Security Manual Doc 9985 and Aviation Security Manual
Doc 8973 to provide guidance to the industry on the implementation of

effective measures for cyber security.

To promote the awareness of colleagues in cyber security threats and
vulnerabilities in air traffic engineering system, AESD invited overseas
experts to conduct an in-house training course at the CAD headquarters
in February 2017. The training elaborated key concepts of cyber security,
introduced relevant ICAQ’s requirements, gave an overview of cyber security
incident management process, and discussed in particular cyber security
considerations of System Wide Information Management framework which
is the intranet for ATM.
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Training on Design and Construction of Air Traffic Control Tower

In preparation for the design and construction of a new Air Traffic Control
Tower (ATCT) in the Third-runway System Project, the division arranged
overseas experts to conduct an in-house training course for colleagues
from different divisions at the CAD headquarters during the period from
27 February to 3 March 2017. Apart from sharing knowledge and experience
in ATCT design, construction, operations and maintenance, the overseas
experts also shared insights in other related areas, including efficient energy
design, operation transition arrangement, and application of digital tower
technology, etc.

BHIERERMELDRIEEE R RA R
Overseas expert provided in-house ATCT design training at the CAD Headquarters.
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Satellite-based CNS/ATM Systems

To comply with the ICAO Global Air Navigation Plan, CAD has formulated
implementation plan and progressively put into operational use various
satellite-based CNS/ATM systems and services. The Pre-Departure Clearance
Two-way Datalink Service, the Electronic Flight Strip System and the Arrival
Manager System have been in satisfactory operation for some years bringing
operational benefits to aviation stakeholders. The latest development of the
others is highlighted below:
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(i) Aeronautical Telecommunication Network, Air Traffic Services Message

Handling System and Air Traffic Services Inter-facility Data Communication

ICAO Asia-Pacific

Telecommunication Network and Air Traffic Services Message Handling

In accordance with the Regional Aeronautical
System Implementation Plan, two pairs of new circuits (i.e. Hong Kong —
Macao and Hong Kong — Bangkok) have been commissioned for operational
use. Further tests and trials on another new circuit with Beijing were being

conducted with the planned operational use in 2018.

The Air Traffic Services Inter-facility Data Communication, being one of
the functions integrated in the new ATMS, supports electronic transfer of
aircraft with Sanya and Taipei to enhance flight safety and also operational
efficiency through the Aeronautical Fixed Telecommunication Network. For
other neighbouring ATC Centres, CAD has conducted initial technical tests
with Guangzhou and Manila in April 2016. Further tests and trials are being

coordinated.

(i) Advanced Surface Movement Guidance and Control System

To cope with the continuous increase of air traffic and on-going changes
in the airport environment, CAD has engaged the equipment supplier
to conduct a comprehensive signal integrity and coverage study of the
Advanced Surface Movement Guidance and Control System (A-SMGCS).
In accordance with the recommendations of the study report, a total of
eight A-SMGCS Remote Units had been installed at the Midfield Passenger
Concourse and at the northern part of the airport during 2015 and 2016 to
enhance the signal coverage performance and system capacity to cater for
the forthcoming HKIA infrastructure development. Further improvements

are being considered.

(ifi) Automatic Dependent Surveillance-Broadcast System

With transition to the new ATMS in November 2016, Automatic Dependent
Surveillance-Broadcast (ADS-B) has become an integral part of the Hong
Kong’s surveillance system for provision of safe and efficient air traffic
control services. CAD has adopted a phased implementation approach, in
accordance with the ICAO’s Safety Management System, to manage the
risks and ensure safe and smooth ADS-B implementation. Since then, ADS-B
has been used for aircraft separation in the southern part of the Hong
Kong Flight Information Region, with a plan to gradually expand for full
integration with the new ATMS in the second half of 2017 after satisfactory
completion of all the relevant safety risk assessments.
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(iv) Ground-Based Augmentation System

To augment the precision of aircraft approach and landing operations
using the Global Navigation Satellite System (GNSS), CAD has conducted
a preliminary siting study in preparation for installing a Ground-Based
Augmentation System (GBAS) at HKIA. A territory-wide satellite database
was established by combining the real time data collected by CAD’s and
Lands Department’s GNSS monitoring stations located around the territory.
Moreover, CAD has commenced using an lonospheric Scintillation System
since 2013, which enabled the collaboration with neighbouring areas
through the ICAQO lonospheric Studies Task Force on studying the possible
ionospheric effect on GBAS performance and the necessary safety mitigating
measures for deploying GBAS in the Asia Pacific region. The ICAO has
adopted the GBAS lonospheric Threat Model for the region developed by
the Task Force in September 2016.

(v) Airport Collaborative Decision Making

CAD successfully launched the Airport Collaborative Decision Making
(A-CDM) platform in both desktop and mobile versions on the Internet back
in 2013 with very encouraging feedback and support from the aviation
industry. Building on the sound implementation of the CAD's A-CDM
platform, the Airport Authority Hong Kong has further enhanced and
extended the A-CDM programme. CAD would continue to fully support and
provide advice on technical and operation aspects for enhancing the overall
HKIA's operational efficiency.

Air Traffic Safety Electronics Personnel Training and
Assessment

Further to the publication of the Air Traffic Safety Electronics Personnel
(ATSEP) Training Manual Doc 7192 in 2011 for supporting the Next
Generation of Aviation Professionals initiatives, ICAO has released several
revisions of the Procedures for Air Navigation Services — Training in 2016
which included the training requirements for ATSEP in addition to pilots
and air traffic controllers. These editions promote the development of
competency-based training and recommend the use of a competency
framework for training of electronics personnel with more details. In addition,

a gap analysis was conducted against the new guidance document from
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ICAO regarding the ATSEP competency-based training and assessment.
CAD will continuously monitor and adopt the relevant international

requirements on ATSEP to enhance aviation safety.

Phase 2 Programme of ATC System Replacement
Project

The commissioning of the new ATC Centre in November 2016 marked the
successful completion of the Phase 1 work of the ATC System Replacement
Project. CAD has proceeded with planning for the Phase 2 Programme of
the project, in which new ATC equipment would be installed in the old ATC
Centre and South Tower (S-TWR) at the Air Traffic Control Complex (ATCX).
CAD has established the ATCX and S-TWR Refurbishments Task Force in
January 2016, with members from CAD, Architectural Services Department,
Electrical and Mechanical Services Department, Hong Kong Observatory and
CAD's system maintenance contractor, to steer the overall coordination of
various works items on building refurbishments and repairs, building services

facilities replacement, and new ATC systems installation and testing, etc.
Information Technology Management

The Information Technology Management Unit (ITMU) continued to
support the day-to-day operations of various divisions through effective
implementation of new Information Technology (IT) initiatives and the
e-Government strategy. During the year, the following major IT projects

were completed for the betterment of IT service and support:

(i) In October 2016, ITMU successfully passed the ISO 9001:2008 quality

management re-certification audit conducted by an internationally
recognised certification body. This has been the third successful renewal

of its ISO 9001:2008 certification since year 2010.

(ii) ITMU designed and developed a web application system with document
control, distribution and management functions to facilitate more effective
sharing of aviation safety related documents among various divisions in the

department.
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