WP005: Safety Assessment for the use of ADS-B for ATC Separation


The following Overview, Introduction, Purpose and Scope sections provide a brief overview of the Airways Safety Assessment. Task Force participants are invited to note this activity. 


  Overview
ICAO has provided Guidance material on Building a Safety Assessment for Delivery of an ADS-B Separation Service’ using information from ICAO Doc 9859 AN/474 Safety Management Manual (SMM), Second Edition 2009; ICAO Circular 326 AN/188 ‘Assessment of ADS-B and Multilateration Surveillance to Support Air Traffic Services and Guidelines for Implementation’; and RTCA DO-303/EUROCAE ED-126 December 13, 2006 ‘Safety, Performance and Interoperability Requirements Document for the Non-Radar Airspace Application’ 

As all States are expected to adopt ADS-B, the provision of this guidance material ensures a common approach and should avoid unnecessary repetition, so much of the text has been included in this Safety Assessment, with editorial changes to reflect the local environment and processes (such as Risk Identification and reporting).

1. Introduction
One of the primary purposes of a Safety Management System is to predict what accidents or incidents may occur and how they may be prevented. The processes for safety assurance may differ in details; however they all prescribe the systematic undertaking of safety risk assessment and the presentation of evidence that the particular system is safe. 
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It is expected that safety will be built into any new surveillance system from its early inception and that the management of safety related activities will be undertaken in a planned manner over the lifecycle of the system. 

The Safety Assessment is an explicit documentation of a safety critical system, its corresponding safety objectives, and the associated safety risk assessment and risk management of the system, at appropriate milestones in the life of the system.
The Safety Assessment should: 
a) describe the surveillance system including the operational role and functions which it covers (i.e. the configuration and the boundaries of the system),
b) define or reference the performance standards and specifications of the system, 
c) establish the safety objectives and the safety requirements for the system,
d) identify the hazards and the operational consequences of the hazards. Identification of hazards and consequences must ensure that all possible failure and fault modes have been identified under all normal and abnormal modes of operation,
e) assess the associated risks (in terms of frequency of occurrence and severity) of each identified operational consequence,
f) categorise each of the risks within a recognised risk tolerability classification scheme, and 
g) establish the controls necessary to ensure the risks are tolerable.
Airways New Zealand is the ANSP that will establish and maintain the ADS-B infrastructure to enable full benefits from the technology in the New Zealand environment. To introduce an ADS-B infrastructure, Airways accepts the need to create this Safety Assessment. While following the ICAO format, it includes Airways NZ Safety Plan processes.

2. Purpose and scope 
The following statements indicate the purpose and scope for the adoption of ADS-B:
a) The operational requirement for ADS-B surveillance to be used by all elements of ATC for the surveillance based separation of flights is defined. 
b) ADS-B provides greater flexibility and availability than radars and will replace radar in 2021, becoming the main surveillance technology. Multilateration will be retained at the current locations and may be considered at other selected locations where a favourable business case justifies it.
c) ADS-B OUT is an automated regular transmission from an aircraft including Identity, Position, Level and other aircraft derived data. This broadcast can is intended for use by other aircraft or ATC ground stations.  One or more ground stations ‘listening’ for ADS-B messages then forward them to the ATM system. 
d) For ADS-B in New Zealand, several stages are proposed: 
1) in 2013, the ADS-B derived from the Queenstown Multilateration system receivers will be available to the National ATM Surveillance computers, providing ‘radar-like’ capability south of Christchurch,
2) in 2015, the 6 current SSR radar locations will be equipped with ADS-B GSs, enabling ADS-B to be used for existing surveilled Enroute controlled airspaces above 15,000ft or FL150. Concurrently the Southern MLAT –derived ADS-B and existing radars will input to the ATM system, 
3) in 2017 additional sensors will give duplicate ADS-B coverage over all Domestic Enroute controlled airspace, the major TMAs, and Control Zones. In preparation for an ADS-B only environment, this is the time for a mandate for ADS-B OUT capability for flight in those airspaces to apply, 
6) in 2018, coverage of selected (busier / more complex) non-controlled RPT aerodromes.
7) in 2021, decommissioning the radars. 

e) Technically the usage proposed for each of these steps is common, processing ADS-B within the ATM system in a similar way to radar or multilateration surveillance inputs. 
When a system track is available to ATC, it will be irrelevant to the Air Traffic controller whether it is made up of multilateration, ADS-B, radar – or any combination of these – other than it is good for either 5NM or 3NM separation.
Similarly, pilots will be aware when ATC are providing them a surveillance service but as the data is sent automatically, no special action is required other than to know it is switched on, how to switch it off, awareness of GNS availability, and any mandate restrictions applicable for the required airspace. 

f) The system proposed is primarily to enable retirement of the MSSR and PSR radars when they reach end of life in 2021. System configuration will include pairing of ground stations to deliver duplicate / redundant coverage where required.

Each Ground Station must have adequate Power supply and a means of data linking to the National ATM system, not dissimilar to the paths used for Radar or Multilateration data.
These are factors in measuring reliability, availability, and continuity of the surveillance system.

In turn, the ATM system will receive and process the data in the surveillance data processors, fusing other received tracks (e.g. radar and Multilateration) to produce a single System Track for each flight. The System track is then available for Flight Data processing which manages the automation of Flight Plans and Trajectories, Safety net alerting and other functions. 

Human Factors are noteworthy mainly because the technology is different to radar, but as controllers will only see a processed aircraft target when it meets the conditions to be acceptable for use, little practical change of mind set or procedures is necessary. Procedures will be necessary to describe the underlying technology, recognition of GNSS availability and airborne equipment required. Some variation to phraseologies as defined in ICAO Doc4444 will apply. The intention is to operate ATS services in the current defined Airspaces, so the introduction of ADS-B does not in itself need airspace change.

Aircraft Owners and Operators (including pilots) will need to know what aircraft equipment is required for ADS-B OUT, how to operate it, what to do in the event of failure.

g) 	The assumptions upon which the Safety Assessment is based include:
-  the defined or known levels of safety, or integrity, of GNSS, Airborne equipments, Ground stations, Data links, and the ATM system.
- services external to this end to end path including those provided by telecommunications service providers, electrical power service providers, etc. 

h) 	Relevant lifecycles of the different parts of the whole system will be considered in regard to the effects of obsolescence and potential hazards/ risks, and also in regard to failure mode scenarios. 
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