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A Funding of the UK railway
A Aspects of reducing the operational cost of the UK railway:

Computational simulation to reduce the energy cost

- Train energy simulator

- Formulation of energeefficient driving strategies

- Factors affecting the energy consumption of future UK isigbed rail

Computational simulation to reduce the maintenance cost of S&C
- Modelling of a train passing over an obtuse crossing to better
understand the resultant dynamic wheel/rail forces

A Completion of the PhD
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Funding of the UK railway
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Regulation Scoping Study Report, Version 1.1, 31st March 2010.
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Reason

Costs per passenge
train-km are 40% higher
than those at the time of
privatisation.

Sinceprivatisation in the

early 199Gs, costs have
been increasing faster
than revenues
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Funding increase from
£6bn in 200001 to over
£11bnin 200800.

Increase In the
proportion of funding
coming from the
governmentfrom approx
25%in 200001 to almost
50%in 2008009.

Preferred future

Significantly  reducing
the costbaseto develop
services
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Trainenergysimulator

Developed by the author in MATLAB Fuel / energy cons.
SIMULINK N

Train data

Traction / braking Vehicle module

avVv= ﬁa.dt; S= ﬁ/.dt
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Formulation of energeefficient driving strategies on routes

A An automated iterative schemewas developedwithin the Train EnergySimulator,whereby
the maximumspeedand the coastingpoint betweeneachstation canbe varied,so that the
train just arrivesat the station accordingto the timetable.

A The schemewas usedto locate coastingboards on First Great Western (FGW)and First
ScotRaifoutes

Coast points Benefits

A Proposedcoasting points were
put to trial on FGW routes and
shownto be viable
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A Fuelsavingsof up to 18% were
obtained with runs employing

. ' coasting, when comparedwith W ¥-{
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Factors affecting the energy consumption of a future UK-Bjggred line hSZ

Intro

The Train EnergySimulatorwas used to estimate the energy
consumption of a future UK highspeed rail line between
Londonand Birmingham Sensitivitystudieswere carried out
to investigatethe effect variousparametershaveon the energy
consumptionof ajourney.

Thework wascarried out with HighSpeed?2 Ltd and published

online at;
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Effect of the number of stops

Approx. 36% difference for an extra stop
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Dynamicmodellingof a train passingover an obtuse crossingto better understandthe
resultantdynamicwheelrail forces
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Inthe UKthere are about21 000S&Csn the 31 115km mainlinerailwayinfrastructure

Inyear2009 10, Network Railhasusedca 17 %of the £390M track maintenancebudgetand
ca 25 %of the £700M trackrenewalbudgeton S&Cs

Therehavebeenseveralcasesf prematurefailure of obtusecrossingon the rail network.

Currently, for the designof crossings,the peak vertical forces in the transfer zone are
estimatedusingthe P2 force criterion of atrain travellingover a dippedrail joint.

The MBS dynamicsprogram SIMPACHKs being used to better estimate the forces and
understandtheir effects

Source: SIMPACK trainigdrail Switches



