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Background
In 2007 Sydney Ports Corporation undertook a formal marine 
risk assessment of their Vessel Traffic Service (VTS) requirements, 
following which they made the decision to replace the existing 
system with the most up to date technology available from 
Signalis. This formal approach ensured all aspects of Sydney Ports 
port area and environment were detailed and assessed. Sydney 
Ports area of responsibility comprises of two specific bays (Port 
Jackson to the North and Port Botany to the South), a complex 
shoreline and a high density of maritime traffic, in particular 
leisure vessels. 

Based on the assessment, Sydney Ports produced a detailed 
specification which included an extensive three week real-
time test phase to ensure the optimum sensors and system were 
selected for the VTS to ensure the protection of one of the most 
beautiful harbors. Sydney Ports new Vessel Traffic Management 
Information System (VTMIS) integrates radar, AIS, CCTV 
(including fixed and pan tilt and zoom cameras) and VHF sub 
systems on multiple sites using a loop microwave network.

Tailoring the system
Each sub-system had to be tailored to meet the demanding 
requirements of the VTS and complex environmental conditions. 

The radar sub-system comprises of five TERMA Scanter 2001i 
Radar sites covering the area, with two radar sites (South Head 
at the entrance of Port Jackson and La Pérouse at the entrance 
of Port Botany) covering the port approaches and two radar sites 
(Blues Point Tower for the inner part of Port Jackson and New 
Molineaux Point for the inner part of Port Botany) monitoring 
the area inside the bays. The final radar site is on top of AMP 
tower in Sydney CBD, providing area overlap. 

In order to achieve the optimum tracking and coverage from 
each radar site, radars had to be tailored as follows:

Three radars (South Head, Port Jackson and La Pérouse) have 
dual frequency diversity

Two radars (Blues Point Tower and New Molineaux Point) have 
dual redundant single frequency radars

Two radars (Blues Point Tower and New Molineaux Point) have 
4 kilowatt transceivers in order to monitor large ships sailing 
very close to the radars, all the three other radars have the 
standard 25 kilowatt transceivers

Two radars (Blues Point Tower and AMP tower) have inverse 
square cosecant antennas to provide short range coverage, which 
would not have been possible with standard antennas because of 
the installation height (installed on top of tall buildings) 
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It is of note that, of the five radars in the system, only two radar 
sites (South Head and La Pérouse) have the same specification.
The complex shoreline with numerous coves and high density 
leisure traffic presented the problem of ensuring that the VTS 
operators were capable of continuous monitoring and observation 
of the vessel traffic at any point along the shoreline.

To resolve this, a specific CCTV solution was designed using 
Electron Magnified CCD cameras (EMCCD), which offer day 
and night vision capability, together with a mix of fixed cameras 
to monitor large angle zones and automatic directional pan tilt 
and zoom cameras either directed automatically by the system 
or manually by the operators to cover specific targets or areas of 
interest. Observation of the area was further enhanced by the use 
of programmed surveillance patterns for the pan tilt and zoom 
cameras when specifically tasked.

Providing the best coverage
In order to provide the best coverage with minimal interference, 
a bi-static VHF radio sub-system, with independent transmitting 
and receiving sites and able to provide ten VHF working channels 
was installed. The system has two main coverage areas of Port 
Jackson Bay and Port Botany.

For the Port Jackson Bay area, the transmitting site is located at  
South Head with the receiving site on top of a tall building at 
Bondi Junction. 

For the Port Botany area, the transmitting site is located at 
La Pérouse with the receiving site at the main Sydney Ports 
Operation Center, Brotherson Dock.

To provide long-range coverage and communication continuity, 
the system is also integrated with the radio equipment at the Port 
of Newcastle to the North and Port Kembla to the South. 

It was essential that the system had a fully redundant network 
platform to deliver data across the nine sites. All sites were linked 
together to form a reliable integrated system via a loop medium 
wave network. The network design will ensure that a disruption 
of one link between any two sites would have no impact on 
performance of the system as the network would automatically 
re-route the data via the other side of the loop.

The whole VTS system encompasses nine different sites:

One main operation center (Brotherson Dock) and one 
emergency operation center (Moores)

Five radar sites that also, depending on which site, integrate 
cameras, AIS and radio equipment: Blues Point Tower, AMP 
tower, South Head, La Pérouse and New Molineaux Point

1 VHF radio site: Bondi Junction

1 MW relay site: Alpha House

Sydney Ports specification for power supply of the system 
required on-site back-up power systems at all necessary sites. 
To meet the specification and ensure continuity of operation 
of all VTS and related communications equipment (excluding 
radar antenna), for a minimum of eight hours, in the event of 
a loss of mains power to any site, high end UPS equipment 
was used. All sites were provided with highly capable UPS 
equipment with high performing battery packs. As part of the 
VTS modernization program, the VTS operations was relocated 
to a new VTS center at Sydney Ports purpose built Operations 
Centre located at Port Botany.

The new VTS center was furnished with three operator 
workstations, two stations for VTS operators and one for the VTS 
duty manager. To provide overall visibility of the traffic image 
for the whole area to all operators, an eight cube wall screen 
display (WSD) was installed. Additionally, ten dedicated CCTV 
display screens mounted either side of the wall screen provide an 
overview of all camera surveillance. 

It was Signalis policy from the very beginning to offer Sydney 
Ports a system that would include a high level of Australian 
industry involvement. This was achieved with three core sub-
systems being delivered by Australian companies: 

VHF Radio sub-system (C4i)

 Microwave network sub-system (Wave1) 

 Energy sub-system (Daronmont) 

Sydney Harbor, New South Wales, Australia
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Installation at Blues Point Tower.
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Throughout the project, Signalis was supported by Daronmont, 
a Melbourne-based company with experience in delivering 
systems for the Australian Department of Defence for local 
representation and coordination.

It was important to undertake the installation and establishment 
of the new VTS system in such a manner as to minimize 
disruption to the existing operations and the associated Sydney 
Ports personnel. A specific strategy of implementation had to be 
defined and agreed with Sydney Ports, including the moving of 
the operations from the old centre at Port Jackson to the new 
VTS center at the Port Botany and Brotherson Dock location.

The installation provided a number of challenges but the 
installation of the radars at Blues Point Tower and AMP tower (the 
later being over 200 meters in height) were particularly interesting. 

Installation at Blues Point Tower
The successful delivery of this challenging project was on time and 
met the high initial performance specifications. It was achieved 
thanks to the excellent cooperation of all the parties involved. The 
images (right) show the crane extension for Blues Point tower 
during the installation works.

Conclusion
Today, Sydney Ports new VTS center powered by a Signalis VTS 
system provides its operators with a fully integrated maritime 
traffic surveillance and management system that allows Sydney 
Ports to fulfill its obligations as one of the most modern and high 
profile ports in the world.

Captain Philip Holliday joined 

Sydney Ports in May 2011 as 

Executive General Manager Marine 

Services & Harbor Master. Prior to 

joining Sydney Ports, Captain Holliday 

had worked for over 25 years in the Merchant Navy 

and Ports Industry. Philip has also taken a lead role in 

the UK representing ports in areas such as developing 

industry guidelines for Port Marine Safety, regulating 

the standards associated with Vessel Traffic Services 

and ensuring compliance with the requirements of 

the Port Marine Safety Code.

Sydney Ports is a state owned corporation that 

provides marine services and facilities to support 

commercial maritime trade in Sydney Harbor and 

Botany Bay. Trade through Sydney’s ports is vital to 

the New South Wales economy with imports and 

exports through Port Botany handle almost one third 

of Australia’s containerized trade. Other port cargo 

include containerized exports such as grains, cotton 

and wine, bulk goods which include sugar, gypsum, 

cement, salt and aggregates and bulk liquids.
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