ISPACG/20 – WP/22

30/01/06


[image: image1.jpg]Informal South Pacific Air Tratfic Services Coordinating Group






The Twentieth Meeting of the Informal South Pacific ATS Coordinating Group

(ISPACG/20)

Honolulu, USA, 30 January – 1 February 2006

Agenda Item 4:
Review progress on Open Action Items (17-5)

Australian ADS-B Update

(Presented by Airservices Australia)

	SUMMARY

This working paper provides an update on Australian ADS-B activities since ISPACG/19.




1.
Introduction
1.1
WP/18 presented at ISPACG/19 (Brisbane, March 2005) provided information concerning the implementation of ADS-B in Australia. This working paper provides an update of the progress of the ADS-B project during the last 12 months.

2.
ADS-B Update

2.1
A summary of the last 12 months of ADS-B activity is included below.

2.2
5NM Separation standard

2.2.1
In December 2004, the Australia regulator (CASA) authorised the use of a 5NM separation standard using information derived by ADS-B reports between aircraft participating in the ADS-B trial at Bundaberg. This authorisation permitted the application of a 5NM separation standard:

· between two or more ADS-B OUT equipped aircraft participating in the trial; or

· between an ADS-B OUT equipped aircraft participating in the trial and a radar-identified aircraft . 

2.2.2
Whilst software issues at the time temporarily prevented the use of this radar-like standard, a new software release (May 23rd 2005) enabled controllers to apply the 5NM ADS-B separation standard. Due to regulatory requirements this separation standard could only be applied between aircraft approved to participate in the ADS-B trial.
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Fig1. TAAATS display of an ADS-B track (FDS) on a “suggested heading” to avoid the radar track (ZJZ). (Aircraft were in G-airspace)

2.2.3
In October 2005, CASA issued a Notice of Proposed Change (NPC) as the first step in authorising the national application of a 5NM ADS-B separation standard, as well as other procedures associated with ADS‑B. The public comment period for this NPC closed on 5 December 2005.
2.3
Transition Plan

2.3.1
The transition plan for the implementation of national ADS-B services was formally signed off in September 2005. The transition will be conducted in 3 stages over a 12 month period: 

Stage 1: Continuation of existing services in the Burnett Basin (i.e. Bundaberg) using new ATC system software and new ground station equipment;

Stage 2: Phased implementation of ADS-B information displayed to controllers in selected geographic areas as ground stations are commissioned and controllers trained. ADS-B position and altitude information used in the application of procedural (i.e. non-radar) separation standards only;

Stage 3: Introduction of national radar-like separation services when all ground stations are commissioned and all controllers are fully trained. 

2.3.2
ATC procedures for the implementation of ADS-B are being drafted and reviewed. The emphasis on these procedures is that they are as similar as possible to the equivalent radar procedure (for both controllers and pilots). These draft procedures are currently being tested in the ATC simulators. Training Needs Analyses (TNA) have been conducted, to determine the controller training requirements. The delivery of ADS-B controller training is scheduled to commence in May 2006.

2.4
Ground stations

2.4.1
The 28 sites nominated for the installation of ADS-B receivers are listed in the table below.

	Site
	State
	Site
	State

	Bundaberg
	QLD
	Leonora
	WA

	Balgo Hill
	WA
	Longreach
	QLD

	Caiguna
	WA
	Telfer
	WA

	Doongan
	WA
	Meekatharra
	WA

	Esperance
	WA
	Gove
	NT

	Jackson
	QLD
	Mt Isa
	QLD

	Thursday Is.
	QLD
	Newman
	WA

	Ayers Rock AP
	NT
	Oodnadatta
	SA

	Birdsville
	QLD
	Tennant Ck
	NT

	Broken Hill
	SA
	Karratha
	WA

	Mornington Is.
	QLD
	Bourke
	NSW

	West Gap
	NT
	Nullabor
	SA

	Warburton
	WA
	Woomera
	SA

	Broome
	WA
	Billabong
	WA


Table 1. List of sites for ADS-B ground stations

2.4.2
The expected ADS-B coverage based on these sites is depicted below.
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Fig2. Expected ADS-B coverage at FL300

2.4.3
In mid 2005, the ADS-B ground stations were delivered to Airservices Australia. This delivery consisted of 56 ADS-B ground stations (i.e. two ground systems per site) as well as the accompanying site monitors plus spares.
2.4.4
The original schedule was for completion of the ground system installation by early 2006. However due to non-ADS-B-related communication infrastructure project delays at many of the remote sites, the final date for completion of the site installations has been delayed until December 2006.

2.4.5
Whilst the installation of ADS-B receivers on Lord Howe Island was not included as part of the original ADS-B project, some work has been conducted into the potential benefits of such a site.  A site at Christmas Island is also being considered.

2.4.6
Diagrams depicting the expected coverage of ADS-B receivers situated on LHI have been produced. Because of the topography of the island, there are gaps in coverage to the NW and SE - the use of two separate sites on LHI is being looked into as a possible means to reduce these coverage problems.

2.5
TAAATS ADS-B software upgrades

2.5.1
During the ADS-B project, a number of TAAATS ADS-B-related software changes have been developed. Most of these enhancements are due for delivery in early 2006. These include: 

2.5.1
Amended ADS-B coupling requirements

2.5.1.1
The software requirements to link ADS-B reports from an aircraft with its corresponding ATS flight plan have been updated. The latest update requires a match of either flight identification or 24 bit code with the ATS flight plan, as well as a “coupling corridor” check.

2.5.2
RAIM prediction software

2.5.2.1
RAIM prediction software has been developed for TAAATS. This software will provide a screen based indication to the controller of areas in which a RAIM outage is predicted.

2.5.3
SPI (Special Position Indication)

2.5.3.1
This enhancement will result in the display of an ADS-B SPI (“squawk ident”) in the same manner as the display of an SPI from an SSR transponder for a radar-coupled aircraft.

2.5.4
ADS-B indicator in radar track label

2.5.4.1
The ADS-B indicator in the radar track label provides an indication to a controller that ADS‑B reports are being received from a radar‑coupled aircraft. This is to provide controller awareness that on leaving radar coverage, the aircraft will transition to an ADS-B symbol, rather than an ADS-C or flight plan track symbol (which may affect the separation standard being applied).

2.5.5
ADS-C reporting rate change

2.5.5.1
This enhancement (programmed for 2007) will result in the automatic reduction in the ADS-C reporting rate of an aircraft when ADS-B reports from that aircraft are linked to its ATS flight plan
2.6
Number of ADS-B equipped aircraft

2.6.1
The number of ADS-B-equipped aircraft detected by ADS-B receivers installed at Bundaberg and by test equipment in Melbourne has been steadily increasing. The graph below provides an indication of this during the period March – October 2005.
Growth of numbers of ADS-B aircraft
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Fig3.  Graph showing the increase in ADS-B equipped aircraft

Note. The “country” is determined by the ICAO allocation of the 24 bit aircraft address. 

2.6.2
The image below provides an indication of the increased ADS-B traffic densities. It shows live traffic as observed on the ADS-B Test and Evaluation platform in Melbourne.
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Fig4. Four ADS-B tracks in relatively close proximity

(VOZ = Virgin Blue B737, JST = JetStar A320)

2.6.3
Because of the increasing numbers of “non-trial” ADS-B aircraft, it was necessary to reduce the range (by filtering) of the ADS-B receiver at Bundaberg. This was required to reduce screen clutter on controller situation displays.  Typically, two track symbols (radar and ADS-B) and two track labels are shown for non-participating aircraft because ADS-B correlation to the ATS flight plan does not occur.

2.6.4
As part of the preliminary ADS-B work, aircraft operators are being advised on occurrences when the flight identification transmitted in ADS-B reports does not match the aircraft identification contained in the ATS flight plan.

2.6.5
The entry of the correct flight identification is a global issue and applies to most ATC systems around the world that process flight identification for ADS-B and/or Mode S Enhanced Surveillance applications (the same issue also applies to FANS-1/A logons). Since the programme to provide feedback to operators began in late 2004, the correct entry of Flight ID has improved from approximately 60% to over 95% of all flights.

2.7
Cockpit Display of Traffic Information (CDTI)

2.7.1
Australia’s first flights to demonstrate ADS-B derived CDTI were conducted in late July, 2005. A CDTI 2000 multi-function cockpit display system was installed in a BE58 Baron based at Moorabbin, Victoria. The CDTI 2000 provides a graphic depiction of the position, altitude and speed of other ADS-B equipped aircraft in the area. The display can also provide navigation and terrain information for the pilot. 

2.7.2
The demonstration flights were carried out near Melbourne in company with an ADS-B equipped BE36 Bonanza and demonstrated the potential benefits of air to air surveillance.
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Fig5. CDTI on board the BE58, showing VH-PMP and JST259

2.7.3
The potential to display traffic information on a pocket PC is also being investigated for use by General Aviation (GA) pilots.

2.8
NASA ADS-B ITC

2.8.1
Airservices Australia and NASA are planning a joint trial of ADS-B for In-Trail Climb (ITC) procedures in remote and oceanic airspace beyond the coverage of radar or ADS-B ground stations. This is a procedure by which an ADS-B IN aircraft can climb through the altitude of higher traffic (equipped with ADS-B OUT) with a separation less than could be offered by ATC using procedural separation methods. The ITC procedure is based on an existing procedure that uses TCAS displays for surveillance, but overcomes some of the main limitations associated with the TCAS technology. 

2.8.2
The commencement date of the trial is yet to be finalised (possibly December 2006) and this is expected to be the first of many future applications for the use of CDTI in Australia.  

3.
Recommendation

3.1
ISPACG members are requested to note the progress of ADS-B implementation in Australia.

Up to date information on the Australian ADS-B project is located at the following address on the Airservices Australia website:

http://www.airservicesaustralia.com/adsb
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