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Task Force participants are invited to consider the proposal for removing PSR from the ATC Surveillance network. This draft includes the business case for the proposal, will be appended with Risks identification and mitigation.


1. Introduction

New Zealand has decades of experience of owning and operating Primary Radars for the air traffic control surveillance.
Previous lifecycle replacements resulted in removal of PSRs, and there are three sites left - at Auckland (AKL airport), Wellington (HH-Hawkins Hill), and Christchurch (CHC airport).
The maximum range used from these radars is 80NM.
The end of life of these systems is 2021. 
As the SSR radars are planned to be replaced by a network of ADS-Bs by that time with more multi layers of airspace volume coverage, consideration of the need for PSR has been made the proposal by Airways is to replace them with redundant ADS-B rather than replace them with new PSR.

2. Benefits of PSR

PSR was introduced when it was the only form of ATC surveillance, and has been retained at three major airport Terminal Areas. The SSR network was established in 1990 and has been the main means of tracking aircraft with some redundancy by the PSRs in some parts. 

PSR has limited benefits, but it is worth noting them:
These will be weighed against the safe assessment of alternative surveillance and the on-going costs of replacing and maintaining PSR: 

· Backup / complementary coverage with that of SSR:
Existing PSRs provide some redundancy for their associated Secondary Radars: 

· Identification of aircraft without functioning transponder:
PSR is used to detect non-cooperative targets in the control zones at Auckland (plus Wellington, and Christchurch. Whenuapai and Woodbourne benefit from PSR coverage to low levels.
Transponders are required for flight in controlled airspace.
Flights are not permitted to enter transponder mandatory airspace without a fully operative transponder unless specifically approved by ATC for flight in controlled airspace. The approval process is documented in NZAIP.

· ATC Radar Services can be provided:
Radar Control and Radar Flight Information Services, as appropriate are provided to IFR flights within radar coverage in Class A, C, and D airspace.
A radar FIS is provided to IFR flights in Class G airspace within radar coverage
These services are authorised when only a single PSR or single SSR is covering the relevant airspace. 
Radar Control and Radar Flight Information Services, as appropriate are provided to VFR flights within radar coverage in Class C, and D airspace when they are under Area or approach control. 
Radar emergency assistance or navigation assistance may be provided to VFR flights in class G airspace. 

3. Benefits of replacing PSR with ADS-B.

· Cost saving by non purchase of replacement:

The New Zealand PSRs last upgrade was in 2006. The upgrade was mainly the electronics processing gear. The Transmitter and Receiver elements (acquired in 1990) were not replaced, nor were power supplies, buildings, or the antennae, although turning gear main bearings, motors, and their cooling systems have been replaced at shorter intervals than the 15 year ‘radar lifecycle’.  
In considering the cost to replace PSR we are advised that all these should be factored in. Taking account of a potential discount for multiple purchase (3x, still very small in global terms), we expect this to be at least $NZ8m per site. 
 
· Cost saving by removal of PSR Operating Expenses

The $Delta between the operating expenses of a PSR and of an ADS-B Ground Station are relevant. ADS-B is a static listening device with antenna and shelter requiring only a small amount of real estate. The MTBF rate for a PSR is about 4000hours. For ADS-B MTBF is over 10,000hours. The difference between types being largely affected by PSR having high energy transmitters and receivers, and the rotating electromechanical elements. 
For key areas (such as RPT jet locations) the proposed plan is to have duplicated coverage for normal operation (each ‘pair’ would be remotely sited so a single failure even in a Terminal area will still provide at least single ground station coverage. 
For example an ‘on-aerodrome’ ground station might be supplemented by a ‘remote’ one where that provides sufficient single coverage for Approach and Aerodrome control over the same airspace volume. 

· Cost saving on training by removal of PSR

Training of specialist engineering staff and of technical maintenance staff in relation to this one-off surveillance type could be avoided by removing PSRs from the NZ infrastructure. 
Training of ATC staff in the principles and vagaries of Primary radar would be removed.
A similar case would apply for training of all pilots.   
With the above considerations we expect the $Delta between replacing the PSRs with ADS-B to be in the order of $NZ1m pa at each site.

· Safety improvement by redundant ADS-B coverage in the PSR airspaces.

If PSR is considered necessary, there is an issue with the lack of Primary redundancy in the airspaces in which it is available, and there are holes of coverage in some areas even with PSR and SSR combined. With ADS-B the Network will provide at least duplicate ADS-B to ground level in all the major aerodromes and all TMA airspaces.

· Improved Search and Rescue capability

 Increased coverage in uncontrolled airspace due to more ground station sites will inevitably deliver greater airspaces being detected. A missing ADS-B OUT aircraft can expect a more accurate plot of its last known (to the ATM system) position, and because it will contain the unique 24-bit Mode S address, eliminate the current guesswork of determining which 1200 squawk is the one in question.

4. PSR Alternative of technology type: Option

If PSR is to be replaced with PSR a different type may be considered, called Multistatic PSR. This uses an array of transceivers in a vertical pole antenna and which has no moving parts – thus removing some of the comparative costs above: i.e. Rotating electromechanical antenna. No ticket price is available to date for these - but is being sought as part of the ADS-B Task Force work. The minimum cost is expected to be more than double that for provision of ADS-B. 
However the reasons for requiring PSR must be applied to all other airports and airspaces, so it can be assumed that redundancy will be required at existing locations and also at other international jet destinations, therefore the cost comparison multiplies. 

5. Transponder Failures Risk discussion:

Based on evidence available, the risk of a transponder failure is low, the risk of a failure contributing to a safety incident report is much lower, and the risk of the safety incident being a real threat to another aircraft even lower. 

For the failure of a transponder to cause a controlled airspace flight safety incident, a combination of elements would need to occur simultaneously: 
· Firstly the affected aircraft would have a failed transponder which the pilot doesn’t notice, or the pilot inadvertently switches it off and this goes unnoticed by all. 
· Secondly, the flight would be entering controlled airspace either by taking off on a clearance – in which case the ATC would be unable to ‘identify’ and it would be sorted out procedurally - or would be entering from uncontrolled airspace, or (almost never) a transponder could fail during flight in controlled airspace. For the case involving entry from uncontrolled airspace, at the point where a clearance is requested the ATC would determine whether to issue a clearance (when surveillance is required).   

So it only becomes a real problem if the transponder fails, is unnoticed by the pilot or ATC, and the pilot flies into controlled airspace without notification or clearance, and authorised conflicting traffic is present on the flight trajectory.

6. ICAO Standards and Recommended Practices

The following documents were reviewed and found no requirement specified by ICAO that mandates a State to ensure Primary Radar is provided: 
· Doc 4444 PANS ATM 15th Ed (amdt. 3 18NOV10)
· Annex 10 Vol-1 Radio-Navigation-Aids - 6th ed. incl. amdt. 86 17.11.11
· Annex 11 - ATS (ATCS, FIS, AS) - 13th Edition, July 2001 (incl. amdt. 47b - 18.11.10)
 
7. Conclusion

Provided redundant ADS-B surveillance is operational in the three current PSR airspaces the need to retain Primary radar is obviated. It is recommended that when the above proviso is fulfilled then Primary radar is removed from the New Zealand Surveillance network, enhancing safety and reducing the replacement cost. 

8. The Task Force is asked to consider the proposal identify any other work steps, and agree to proceed accordingly.
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