
• The FlowOS approach to running time generation is fundamentally 

robust as it relies on percentiles and probability.

• Though averages can give a good and quick indication of likely 

running times, they are fundamentally flawed as they satisfy neither 

the probable worst case or optimal times.
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Beyond Averages 
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Robustness whilst removing slack 

• Allocating the 90th percentile goal would certainly 
deliver good OTP but would result in excess 
slack and slowing of customer journeys. 

We need another step to get the best balance between 
cost/slack and punctuality

• To do this, the system allocates the fastest 
possible time that would still deliver 90% OTP in 
the event of 5 (or 4/3/2) minutes late running.

• Gives the best running times whilst ensuring 90% 
OTP is still achieved in worst case.

• In this example, the most common running time is 
allocated but with the insurance that it will still be 
90% OTP in the event of late running.

• We control of both the percentile ‘benchmark’ as 
well as on-time window or ‘buffer’.
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Relationship to our inputs

90th

180 sec (late)

90%

0 sec (early)

3 mins

Allocated 

time 

180 sec (late)

85%

0 sec (early)

85th

3 mins

Allocated 

time 

3 mins



Recovery time 

• As times generated are balanced between the optimal time and the TC window, it is crucially 
important that a high percentage of trips STA on-time. 

• To solve this, there is a final piece of analysis done by the system that dictates the minimum recovery 
time for x% of trips observed to start their next trip on time.

• As the running times given allow for potential lateness of 5 (or whatever window given), the recovery 
time is generally at least greater than that 5 minutes (or whatever window given).

Recovery times are calculated in a similar way, and specify how long it will 
take for 90%-98% of vehicles to complete the trip.



The trade-off: What levers can we 

pull?

Impact on customer: Nil

• Simply make the case for 

adding the resource 

• Might be a consideration 

for ‘flagship’ services

Impact on customer: High

• Increase OTP ‘window’

• Reduce timing point OTP 

• Or both 

• Definitely not pinching 

time out of timeband to 

make it work on paper!

Impact on customer: Med

• Allow frequency to flex 

+/- 2 minutes of desired

• Allow buses to step-back, 

missing trips in the hour 

Resource/PVR Frequency OTP



Doncaster 15: Clay Lane to Edlington 

Last week’s OTP: 85%

05:55: 43 mins

06:15: 43 mins

06:35: 44 mins

06:50: 48 mins

07:05: 53 mins

07:20: 53 mins

07:35: 58 mins

07:55: 63 mins

08:15: 63 mins

08:35: 58 mins

08:55: 53 mins

09:10: 53 mins

09:25: 53 mins

09:40: 53 mins

09:55: 53 mins



Sheffield 24: Woodhouse to Lowedges

Last week’s OTP: 85.7%

05:30: 66 mins

06:00: 66 mins

06:20: 66 mins

06:40: 71 mins

07:00: 76 mins

07:20: 76 mins

07:40: 81 mins

08:00: 76 mins

08:20: 76 mins

08:40: 71 mins

09:00: 66 mins

09:15: 66 mins

09:30: 66 mins

09:45: 66 mins


