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10th August 2006

Great Western December 2006 Timetable Modelling – Summary of Results Issue 2.1
The following is a second interim summary of the results of RailSys modelling of the December 2005 and December 2006 timetables. This report supersedes the previous reports issued on 3rd August 2006, and incorporates results for the afternoon timetable as well as a number of revisions and clarifications. The purpose of this report is to understand the performance impact of operating a total of 13 additional stopping services between Paddington and Slough in the December 2006 timetable.
At this stage, the modelling has the following limitations:

· The modelling periods of 00:00 to 12:00 and 12:00 to 24:00 are largely reported separately, as the separate models covering these periods have not yet been merged.
· Trains workings (associations) may not be accurate at certain locations, such as Reading, for which platform “dockers” are not yet available.

· Freight trains are not included in either model, as a “freight specification” (covering the relationship between timetabled freight services and those that typically run in reality) has not been agreed at this stage.
· Paddington platforms are not included, the model boundary is Paddington station throat.
· Results are shown by TOC and geographical area, but not broken down into service groups.
The RailSys model area covers Paddington station throat to Basingstoke, Newbury, Wantage Road and Oxford, as well as intermediate branches including Heathrow Airport.
1 Summary of Timetable Conflicts

For the purpose of clarity, a conflict in RailSys is not defined simply as a “physical” interaction between trains, but any incidence where a train driver will see and react to a restrictive aspect signal displayed.

Conflicts are measured by the theoretically desirable block occupations of two trains (i.e. assuming that both trains run to time and reserve enough signalling blocks in order not to brake for a signal check).  If two trains theoretically require the occupation of the same block (or overlap), then a conflict is recorded.  Conflict magnitude is the extent to which two trains would need to be moved apart in order for the conflict to be removed. RailSys can identify conflicts as small in magnitude as 1 s, which is a much finer resolution than most train planning tools or the Rules of the Plan, which typically work to a 30 s resolution.
There is some element of double-counting in the recording of conflicts in RailSys, for example, headway conflicts may be counted at several adjacent locations.

It should be noted that the current version of RailSys does not check for Rules of the Plan
 (ROTP) infringements, with regard to minimum headway values.  RailSys will consider a timetable valid, and conflict free, if the trains can run as timetabled without the driver seeing an unnecessarily restrictive aspect signal (which may not mean a green signal only).

Conflicts in the timetable (especially small conflicts) can often be removed by manipulation of the timetable within RailSys, or are caused by RailSys’ interpretation of the timetable data extracted from the CIF file (for example distribution of allowances). For this reason, a process of manual “cleaning” of the timetable in RailSys is undertaken, in which conflicts are checked and removed if they are caused by RailSys’ interpretation and are not the intention of the timetable creator. On the other hand, conflicts which are caused by timetabling errors, ROTP violations, or inadequacies in the ROTP are not removed.
Figure 1 and Figure 2 show the number of conflicts identified by RailSys in the morning and afternoon timetables respectively, in both the December 2005 and December 2006 timetables.
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Figure 1: Number of Conflicts by Area (morning timetable)
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Figure 2: Number of Conflicts by Area (afternoon timetable)

2 Summary of Timetable Performance

Each timetable has been tested for robustness by running perturbed timetable simulations. The perturbed timetable simulations are run using random samples from processed Train Running System TOPS (TRUST) data, covering a recent period of operation, to generate perturbed timetables. “Presentation” delays at the model boundaries have been set up based in this data to simulate the effects of late running outside the simulation area. This information has been split by service code, origin and direction of travel.

At this stage the model has not been re-calibrated back against the TRUST data, since the exclusion of freight trains and of platform workings at Paddington station are likely to mean that the model will not behave exactly as per the actual railway.

RailSys records the lateness at all Timing Point Locations (TIPLOCs) for each train, and for each day of perturbed timetable simulation. It then calculates the change in lateness between each consecutive pair of TIPLOCs passed by each train, and if the change is positive, records this as a delay. Negative values, which correspond to a reduction in lateness/recovery from delay, are recorded as zero, hence delays accumulate but do not dissipate.

The delays which are recorded are purely reactionary delays, and do not include inherent delays due to disparities between planned and achievable running times.

The figures and tables on the following pages show the delays recorded for each of the December 2005 and December 2006 timetables. Results are shows grouped by geographical area and also by train group. The results below represent 200 days worth of timetable simulations, with all the quoted results being an average per simulated day.

In the tables, the columns have the following meanings reading from left to right (the tables showing results by train group have an additional three columns showing the numbers of trains in each group for each timetable):

1. Total delay recorded for the December 2005 timetable.

2. Total delay recorded for the December 2006 timetable.

3. Total delay recorded for the December 2006 timetable with Slough stopping services removed.

4. The difference in delay between the December 2006 timetable and the December 2005 timetable (Column 2 minus Column 1).
5. The difference in delay between the December 2006 timetable, with Slough stopping services removed, and the December 2005 timetable (Column 3 minus Column 1).

6. The difference in delay between the December 2006 timetable and the December 2006 timetable, with Slough stopping services removed, which is equivalent to the additional delay caused by the Slough services (Column 4 minus Column 5).

7. The percentage increase in delay between the December 2005 timetable and the December 2006 timetable (Column 4 as a percentage of Column 1).

8. The percentage increase in delay between the December 2005 timetable and the December 2006 timetable with Slough stopping services removed (Column 5 as a percentage of Column 1).

9. The additional delay caused by the Slough services as a percentage of the December 2005 timetable delay (Column 6 as a percentage of Column 1).

10. The additional delay caused by the Slough services as a percentage of the December 2006 timetable delay with Slough stopping services removed (Column 6 as a percentage of Column 3).
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Paddington to Heathrow Airport Jn 16:23 17:06 14:42 +0:43  -1:41 +2:24 +4.3%  -10.3% +14.6% +16.3%

Heathrow Airport Jn to Paddington 29:48 22:26 21:37  -7:22  -8:11 +0:49  -24.7%  -27.5% +2.8% +3.8%

Heathrow Airport Jn to Slough 5:41 6:15 5:15 +0:34  -0:26 +1:00 +9.9%  -7.6% +17.5% +19.0%

Slough to Heathrow Airport Jn 5:30 5:35 4:50 +0:05  -0:40 +0:46 +1.6%  -12.2% +13.8% +15.7%

Slough to Reading 23:43 20:38 20:16  -3:05  -3:27 +0:21  -13.0%  -14.5% +1.5% +1.8%

Reading to Slough 14:14 21:57 21:51 +7:44 +7:37 +0:07 +54.3% +53.5% +0.8% +0.5%

Reading to Didcot 10:56 6:51 7:00  -4:05  -3:56  -0:09  -37.3%  -35.9%  -1.4%  -2.2%

Didcot to Reading 19:44 26:03 25:51 +6:18 +6:07 +0:12 +32.0% +31.0% +1.0% +0.8%

Reading West Curve - southbound 0:00 0:00 0:00 +0:00 +0:00 +0:00 N/A N/A N/A N/A

Reading West Curve - northbound 0:00 0:00 0:00 +0:00 +0:00 +0:00 N/A N/A N/A N/A

Reading to Southcote Jn 6:48 5:27 5:27  -1:21  -1:21 +0:00  -19.8%  -19.8% +0.0% +0.0%

Southcote Jn to Reading 4:48 9:14 9:11 +4:26 +4:23 +0:03 +92.3% +91.4% +0.9% +0.5%

Didcot to Wantage Road 0:50 0:42 0:42  -0:09  -0:09 +0:00  -17.0%  -17.2% +0.2% +0.2%

Wantage Road to Didcot 5:20 3:35 3:36  -1:44  -1:44  -0:00  -32.6%  -32.6%  -0.0%  -0.0%

Didcot to Oxford 2:04 5:27 5:25 +3:24 +3:22 +0:02 +165.0% +163.2% +1.8% +0.7%

Oxford to Didcot 5:17 5:37 5:37 +0:20 +0:20  -0:00 +6.3% +6.3%  -0.0%  -0.0%

Southcote Jn to Newbury 0:48 1:02 1:02 +0:14 +0:14 +0:00 +30.1% +30.1% +0.0% +0.0%

Newbury to Southcote Jn 3:43 5:13 5:13 +1:29 +1:29 +0:00 +39.9% +39.9% +0.0% +0.0%

Southcote Jn to Basingstoke 2:05 1:18 1:18  -0:46  -0:46 +0:00  -37.2%  -37.2% +0.0% +0.0%

Basingstoke to Southcote Jn 1:18 1:19 1:19 +0:01 +0:01 +0:00 +1.3% +1.3% +0.0% +0.0%

Other 16:45 18:16 18:10 +1:31 +1:25 +0:06 +9.0% +8.4% +0.6% +0.5%

Total Up:

89:42 100:59 99:04 +11:17 +9:22 +1:56 +12.6% +10.4% +2.1% +1.9%

Total Down: 69:17 64:46 61:08  -4:31  -8:09 +3:38  -6.5%  -11.8% +5.2% +5.9%

Total: 175:44 184:01 178:22 +8:17 +2:37 +5:40 +4.7% +1.5% +3.2% +3.2%

Total Delay (mm:ss)

Change in Total Delay (%) compared to 

December 2005 timetable

Change in Total Delay (mm:ss) compared to 

December 2005 timetable


Table 1: Delay recorded, per simulated day, by Route Section (Morning Timetable)
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Figure 3 Total Delay recorded, per simulated day, by Route Section (Morning Timetable)
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Figure 4: Additional delay caused by Slough stopping services, per simulated day, by Route Section (Morning Timetable)
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First Great Western 69 82 82 69:56 77:42 77:00 +7:46 +7:04 +0:42 +11.1% +10.1% +1.0% +0.9%

Heathrow Connect 29 30 30 6:08 9:24 9:05 +3:16 +2:58 +0:18 +53.2% +48.3% +4.9% +3.3%

Heathrow Express 57 57 57 14:35 13:46 13:43  -0:49  -0:52 +0:03  -5.6%  -5.9% +0.3% +0.3%

South West Trains 5 5 5 0:51 1:35 1:35 +0:44 +0:44 +0:00 +85.4% +85.4% +0.0% +0.0%

Virgin Cross Country 23 23 23 12:40 16:07 16:05 +3:26 +3:25 +0:01 +27.1% +26.9% +0.2% +0.2%

Chiltern Railways 1 2 2 0:00 0:08 0:08 +0:08 +0:08 +0:00 N/A N/A N/A +0.0%

First Great Western Link (except Slough stoppers) 258 249 249 61:27 62:45 59:21 +1:18  -2:06 +3:24 +2.1%  -3.4% +5.5% +5.7%

First Great Western Link Slough Stoppers 0 13 0 0:00 1:11 0:00 +1:11 +0:00 +1:11 N/A N/A N/A N/A

ECS 61 44 44 10:07 1:24 1:23  -8:43  -8:44 +0:01  -86.2%  -86.3% +0.1% +0.9%

Total 503 505 492 175:44 184:01 178:22 +8:17 +2:37 +5:40 +4.7% +1.5% +3.2% +3.2%

Number of Trains Total Delay (mm:ss) Change in Delay (m:ss) Change in Delay (%)


Table 2: Delay recorded, per simulated day, by Train Group (Morning Timetable)
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Figure 5: Total delay recorded, per simulated day, by Train Group (Morning Timetable)
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Figure 6: Additional delay caused by Slough stopping services, per simulated day, by Train Group (Morning Timetable)
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Paddington to Heathrow Airport Jn 28:43 48:09 46:40 +19:27 +17:58 +1:29 +67.7% +62.6% +5.2% +3.2%

Heathrow Airport Jn to Paddington 44:09 48:21 37:09 +4:13  -6:59 +11:12 +9.5%  -15.8% +25.4% +30.1%

Heathrow Airport Jn to Slough 10:22 11:54 10:51 +1:32 +0:29 +1:03 +14.8% +4.6% +10.2% +9.7%

Slough to Heathrow Airport Jn 4:09 8:02 7:24 +3:53 +3:15 +0:37 +93.3% +78.4% +15.0% +8.4%

Slough to Reading 78:31 55:17 55:33  -23:14  -22:58  -0:16  -29.6%  -29.2%  -0.3%  -0.5%

Reading to Slough 14:25 10:11 10:02  -4:14  -4:23 +0:08  -29.4%  -30.4% +1.0% +1.4%

Reading to Didcot 17:06 16:44 16:39  -0:22  -0:27 +0:06  -2.1%  -2.6% +0.5% +0.6%

Didcot to Reading 39:11 35:51 35:51  -3:20  -3:20 +0:00  -8.5%  -8.5% +0.0% +0.0%

Reading West Curve - southbound 0:00 0:00 0:00 +0:00 +0:00 +0:00 N/A N/A N/A N/A

Reading West Curve - northbound 0:00 0:00 0:00 +0:00 +0:00 +0:00 N/A N/A N/A N/A

Reading to Southcote Jn 16:16 12:03 12:01  -4:13  -4:15 +0:02  -25.9%  -26.1% +0.2% +0.3%

Southcote Jn to Reading 10:43 29:03 29:02 +18:20 +18:19 +0:02 +171.1% +170.9% +0.3% +0.1%

Didcot to Wantage Road 0:45 1:15 1:13 +0:30 +0:28 +0:02 +66.3% +63.0% +3.3% +2.1%

Wantage Road to Didcot 6:27 3:09 3:09  -3:18  -3:18 +0:00  -51.2%  -51.2% +0.0% +0.0%

Didcot to Oxford 7:22 4:01 3:57  -3:21  -3:25 +0:04  -45.4%  -46.3% +0.9% +1.7%

Oxford to Didcot 7:12 11:09 11:08 +3:57 +3:56 +0:01 +54.7% +54.6% +0.1% +0.1%

Southcote Jn to Newbury 4:57 5:00 4:59 +0:03 +0:02 +0:01 +0.9% +0.7% +0.2% +0.2%

Newbury to Southcote Jn 8:08 4:06 4:06  -4:02  -4:02 +0:00  -49.5%  -49.5% +0.0% +0.0%

Southcote Jn to Basingstoke 4:02 3:19 3:19  -0:42  -0:43 +0:00  -17.6%  -17.7% +0.1% +0.1%

Basingstoke to Southcote Jn 2:51 5:12 5:11 +2:21 +2:20 +0:00 +82.2% +82.1% +0.1% +0.1%

Other 35:06 31:45 31:20  -3:21  -3:46 +0:25  -9.5%  -10.7% +1.2% +1.3%

Total Up:

137:15 155:04 143:04 +17:48 +5:48 +12:00 +13.0% +4.2% +8.7% +8.4%

Total Down: 168:04 157:43 155:13  -10:21  -12:51 +2:30  -6.2%  -7.6% +1.5% +1.6%

Total: 340:25 344:32 329:37 +4:07  -10:49 +14:56 +1.2%  -3.2% +4.4% +4.5%

Total Delay (mm:ss)

Change in Total Delay (mm:ss) compared to 

December 2005 timetable

Change in Total Delay (%) compared to 

December 2005 timetable


Table 3: Delay recorded, per simulated day, by Route Section (Afternoon Timetable)
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Figure 7 Total Delay recorded, per simulated day, by Route Section (Afternoon Timetable)

[image: image12.emf] -2:00

+0:00

+2:00

+4:00

+6:00

+8:00

+10:00

+12:00

Paddington to Heathrow Airport Jn Heathrow Airport Jn to Paddington Heathrow Airport Jn to Slough Slough to Heathrow Airport Jn

Slough to Reading Reading to Slough Reading to Didcot Didcot to Reading Reading West Curve - southbound Reading West Curve - northbound Reading to Southcote Jn Southcote Jn to Reading Didcot to Wantage Road Wantage Road to Didcot

Didcot to Oxford Oxford to Didcot

Southcote Jn to Newbury

Newbury to Southcote Jn Southcote Jn to Basingstoke Basingstoke to Southcote Jn

Other

Route Section

Change in Delay (mm:ss)


Figure 8: Additional delay caused by Slough stopping services, per simulated day, by Route Section (Afternoon Timetable)
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First Great Western 113 132 132 126:11 142:21 145:42 +16:10 +19:31  -3:21 +12.8% +15.5%  -2.7%  -2.3%

Heathrow Connect 47 46 46 12:10 15:44 15:14 +3:34 +3:04 +0:30 +29.3% +25.2% +4.1% +3.3%

Heathrow Express 94 94 94 22:21 29:44 29:48 +7:23 +7:27  -0:04 +33.0% +33.3%  -0.3%  -0.2%

South West Trains 7 22 22 4:57 6:18 6:18 +1:21 +1:21  -0:00 +27.2% +27.2%  -0.0%  -0.0%

Virgin Cross Country 36 32 32 37:32 31:11 31:06  -6:20  -6:26 +0:05  -16.9%  -17.1% +0.2% +0.3%

Chiltern Railways 0 0 0 0:00 0:00 0:00 +0:00 +0:00 +0:00 N/A N/A N/A N/A

First Great Western Link (except Slough stoppers) 370 371 371 104:01 108:29 93:23 +4:28  -10:39 +15:07 +4.3%  -10.2% +14.5% +16.2%

First Great Western Link Slough Stoppers 0 14 0 0:00 2:18 0:00 +2:18 +0:00 +2:18 N/A N/A N/A N/A

ECS 45 23 23 33:13 8:27 8:06  -24:46  -25:07 +0:20  -74.6%  -75.6% +1.0% +4.2%

Total 712 734 720 340:25 344:32 329:37 +4:07  -10:49 +14:56 +1.2%  -3.2% +4.4% +4.5%

Number of Trains Total Delay (mm:ss) Change in Delay (m:ss) Change in Delay (%)


Table 4: Delay recorded, per simulated day, by Train Group (Afternoon Timetable)
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Figure 9: Total delay recorded, per simulated day, by Train Group (Afternoon Timetable)
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Figure 10: Additional delay caused by Slough stopping services, per simulated day, by Train Group (Afternoon Timetable)
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Table 5: Overall summary of Delay
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Table 6: Overall summary of Change in Delay between December 2005 and December 2006 timetables (with and without additional Slough stopping services)
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Morning Total:

+4.7% +1.5% +3.2% +3.2%

Afternoon Total: +1.2%  -3.2% +4.4% +4.5%

Overall Total: +2.4%  -1.6% +4.0% +4.1%

Change in Total Delay (%) compared 

to December 2005 timetable


Table 7: Overall summary of Percentage Change in Delay between December 2005 and December 2006 timetables (with and without additional Slough stopping services)

3 Summary of Conclusions

· The Winter 2006 timetable, as it currently stands, still has a significantly higher number of conflicts than the Winter 2005 timetable in most areas.
· RailSys simulations of the December 2005, December 2006 and December 2006 (without Slough stopping services) timetables have been performed for both the morning and afternoon periods.

· Average delay minutes per day over a 200-day perturbed simulation run were analysed for each of the timetables.

· The 2006 timetable with additional Slough stopping services shows an average 12 minutes 24 seconds extra reactionary delay (+2.4%) per day compared to the 2005 timetable. If Slough services are removed, the 2006 shows an average reduction in delay of 8 minutes 12 seconds reactionary delay (-1.6%) per day compared to the 2005 timetable.
· Overall, the additional Slough stopping services are responsible for an additional 20 minutes 35 seconds of delay (incurred by and caused by these services) in the 2006 timetable. The majority is delay caused by, rather than incurred by, these trains.

· This is the equivalent of an extra 4.1% delay compared to the 2006 timetable without the additional Slough services (4.0% as a percentage of the 2005 total).

· The Afternoon 2006 timetable performs better than the Morning timetable. The Morning timetable shows an increase in delay compared to the 2005 timetable either with or without the additional Slough stopping services, whereas the Afternoon timetable shows a smaller increase with, or a decrease without, the Slough services.
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� Rules provided by Network Rail to Train Operators and other interested parties to set out the train planning rules (such as headways, junction margins and minimum station dwell times) which are applicable to bids for scheduling of train paths on the Network Rail network.
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