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Background

• Bybanen 
– 9,8 km
– 15 stations

• Demands for the project
– "Bybanen skal ha en fremkommelighet som gjør den 

uavhengig av situasjonen på det øvrige veinettet. Dette 
innebærer egen trase for banen og en signalregulering 
som gir banen grønt lys ved alle kryssinger med det 
øvrige vegsystemet"

• Tender documents for the signal contract
– "… og programmeringsarbeid tilknyttet disse for å 

etablere, teste, optimalisere og dokumentere 
signalanlegg slik at Bybanen uten forsinkelse eller 
hastighetsreduksjon vil passere gjennom samtlige 
vegsignalanlegg".

• Norwegian regulations supplemented by 
BOSTRAB (german)

BOSTRAB = Stra� enbahn-Bau- und Betriebsordnung, Verband Deutscher Verkehrsunternehmen (VDV)



Challenge - absolute priority for Bybanen

• Physical design
– design of traffic system
– intersection design
– short distance between intersections

• Regulations
– trafikk signal (road traffic-legislation)
– railway signal (railway-legislation)
– signal-hats

• design
• location

• Detectors
– system design
– different types
– communication

• Logic/programming



Regulations and standards

Railway-legislation and road traffic-legislation:



Håndbok 048 (road traffic-legislation)

• Signal 1088 in white

• Request-indicator
– less need for visibilty - integratet "dot"

– greater need for visibility - singel yellow "A"



Signal-hats (road traffic-legislation)



BOSTRAB with directions (railway-legislation)

• Signal 1088 in yellow

• Integrated request- indikator

• Traffic signal controller should handle requests separaetely for 
each direction

• Number of carriage in each direction

• New request gives greentime extention



Signal-hats (railway-legislation)



Detectors - system design 

• Approach-detector
– starts a process
– placed early so that the traffic signal systems always have time to 

change to green before Bybanen enters

• Confirm-detector
– greentime-extention
– back-up for approach-detector

• Clear-detector
– frees the priority request to the traffic controller
– ends the greentime for Bybanen

54m-160m 44m-204m



Detectors - different types

Singel detector (normal) Area-detector (detection by door closing
at stations)

��

Back-up (push-button)



Detectors - communication



Logic/programming

• Fixed reedtime
• Guaranteed greentime
• Green signal has to be given before Bybanen arrives to the intersection
• Greentime-extension
• Possibility for further greentime-extension - Maks prio
• Delay



Logic/programming (traffic signal after station)

• Fixed occupation time (21 sek)
• Area-detector gives extention of

the greetime window by door-
closing



Towards the intersection - running time

• 286 registrations
• Different drivers
• Different traffic situation
• +/- 3 sek

• Consistent driving time 
thrue the traffic
signalised intersection



Totale time

• Preliminary deviation caused by:
– training period
– ticketing system

• validation
• ticket macine capacity

– detectors are not installed
– speed limits because of

• power supply
• tunell-signal system
• TS-inspection

Time 
[min:sec]

Speed 
[km/h]

Deviation
[min:sec]

Planned running time 21:15 27,6

Timetable, june 2010 - june 2011? 25:00 23,5 +3:45

Timetable, june 2011? - june
2012??

23:00 25,5 +1:45

Timetable, from june 2012?? 22:00 26,7 +0:45



Summary and recommendations

• Absolute priority form the basis of:
– no delays in the intersections
– stability in running time

• Absolute priority is possible but accomplishment assume:
– goals
– great demands to the traffic-system and design of intersections
– integrated design-process

• Absolute priority require:
– follow up

• different subsystems
• disadvantages for others

– no dynamic optimalisation
– precise detection
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