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1
Introduction

The introduction of bus priority in recent years has for many local authorities been driven forward by the roll out of Real Time Information (RTI) systems.  These systems, in addition to providing real time information and fleet management facilities, also support ‘intelligent’ bus priority that is more efficient and thus more equitable to all road users than traditional approaches to priority.  Most RTI systems support ‘intelligent’ priority in essentially the same manner but with variations.  Implementing ‘intelligent’ bus priority in practice has also created new requirements.
This paper:

a) compares ‘intelligent’ and traditional approaches to bus priority;
b) reviews how two of the major RTI players have approached bus priority implementation;

c) discusses controller configuration issues; 

d) describes the proposed strategy for operating bus priority on the Cambridgeshire Guided Busway; and
e) concludes by outlining ideas for monitoring bus priority operation in the controller.
2
‘Intelligent’ Bus Priority

Traditional bus priority typically comprised a means of detecting a bus (typically by using Sietag, a PRISM detector or beacon) often which were located too close to the stopline because of ducting costs.  Invariably the demand was not cancelled and the loop based technology was prone to damage resulting in limited benefits for buses and some disbenefits for other road users.  ‘Intelligent’ bus priority typically:
a) is able to communicate with the signal controller from much further back;

b) usually has one priority ‘call’ but sometimes a ‘register’ is also used to allow a more sophisticated strategy to be implemented;

c) only demands priority when required, typically when a bus is running late; and

d) cancels the demand as buses clear the stopline

Early results of the benefits of bus priority are showing very positive results:

a) in the North East England System on the X66 corridor between Gateshead interchange and Metro Centre journey times without bus priority are typically in the order of eleven to twelve minutes but can drop to eight to nine minutes when bus priority is implemented.  This route includes bollards lowered by priority requests; and

b) trials in city centres are showing reductions ranging from ten to well over twenty seconds reduction in bus delay per junction.  

3
Different Approaches of Suppliers

Most suppliers have adopted a similar approach to priority implementation but there are some interesting differences:
a) priority triggers:

· the ACIS system uses GPS trigger points, a circle approximately thirty metres in diameter; but

· the Continental system (formerly Siemens VDO) utilises the distance past bus stops.  GPS is used to provide correction points as required, e.g. on long journeys;
b) processing:

· the ACIS system processes data on the bus and only priority requests are transmitted; and

· the Continental system transmits all data to the priority interface unit located in the controller which then determines if priority should be requested; and

c) multiple buses on an approach:
· the ACIS system manages requests and cancels so that the signal controller is only provided with one request (from the first bus) and one cancel (from the last bus); but

· the Continental system presents all requests and cancels to the controller.

In practice the different approaches are not critical and good results are obtained from both systems.
4
Controller Configuration
TR2500 provides a bus priority facility but many authorities are choosing to develop more innovative approaches utilising the flexibility of the latest generation of controllers to support register and priority requests as well as servicing all demanded stages, albeit for a minimum only.  Examples of this include:
a) in VA when a bus priority request is received the controller drops all other extensions (but not demands) and the requested stage runs until the request is cancelled or timed out;
b) in UTC at the local level priority requests can be used  in conjunction with the gap out facility to:

· allow buses to extend the requested stage beyond its ‘normal’ maximum; or

· inhibit extensions of other stages so the requested stage runs earlier; and

c) another option being considered for use in UTC is for the instation to send a bit when a stage may be extended locally if a bus priority request is present.  This approach is seeking to integrate local priority requests within the instation plan structure.
5
Cambridgeshire Guided Busway

The Employers Requirements for the Cambridgeshire Guided Busway specify that where the Busway crosses the existing road network at traffic signals bus traffic shall experience minimal delay.  The design approach has therefore been to provide a level of service equivalent to a train approaching a level crossing.  This is being implemented at VA sites as follows:
a) priority register: this input is transmitted from the bus at a point such that if the Busway has just lost right of way, Busway green can be re-established (assuming all stages appear and run to maximum and Puffin clearances also run to maximum) one second before the bus travelling at the design cruise speed reaches the emergency braking distance before the stopline;
b) priority call: this input is transmitted from the bus at a point such that the Puffin pedestrian/Toucan stage that precedes the bus stage can run (with maximum clearances) and the busway green signal appears one second before the bus travelling at the design cruise speed reaches the comfortable braking distance before the stopline; and

c) cancel: this is transmitted as the bus clears the stopline.

6
Monitoring RTI Priority in the controller
‘Intelligent’ priority is providing significant benefits but is complex and involves a long chain of events coming together correctly, including:

a) route and timetable data correct and loaded;

b) priority data correct and loaded;

c) data on buses correct and loaded;

d) buses logged on;

e) communications from buses to signals functioning;

f) interface installed and working and connected;

g) controller configured appropriately; and

h) controller able to respond, i.e. an inhibit is not running.

In practice establishing why priority is not functioning when it should can be complex.  To assist this one approach adopted at sites under UTC control or with communications seeks to ensure that priority requests are being received and improve management of interface unit faults.  At the controller all outputs from the priority interface unit are monitored as follows and if appropriate a UTC reply bit (BPF (bus priority failure)) is returned to the instation and remain active until normal operation is restarted:

a) if a priority call input is active for 10 minutes: when this condition is met, in addition to sending BPF, the bus priority call input is inhibited.  When the ‘stuck’ input starts to work again then BPF is no longer be sent, the timer is restarted and the inhibit is be cancelled; 

b) if a priority cancel input is active for 10 minutes: when this condition is met BPF is returned but the bus priority cancel is not inhibited.  When the ‘stuck’ input starts to work again then BPF is no longer be sent and the timer restarts; and

c) if there are no bus priority inputs in 24 hours (user adjustable on site): BPF is sent continually until the inputs start to work then it stops being sent.  

