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Review of Simulating Capability Paper

« Summary

« Conclusions

 What has happened since

Simulating Capability

on the London Underground

Abstract

The paper begins from an LUL viewpeint, discussing the measurement of capability
as defined by LUL's confracts with its Infrastructure companies.  An ouiline of the
advantages and disadvantages of using simulation to measure and test capability
follows, fogether with thoughts on the benefifs of the enfire supply chain using the
same simulator suite. The viewpoeint is then switched to that of Metronet Rail 851 Lid.
Their answer ic copakility simulation, the Railway Engineering Simulator, is
intfroduced and examples given of methods used and results obtained using the
tool. Menftion is made of the use of the tool in order to demenstrate sub-optimal
contract complionces as well as the other fringe benefits of owning and
maintaining such a tecl. The paper concludes that simulation is an essential feol for

measuring capability.

Capability and the use of
Simulation Toaols for
Capability Testing

Infroduction

The first sections of Londen Underground
ocpened in 1843, foday it has 408km of frack,
275 stations and appreoximately 3 milion
passenger journeys are made per day. The
infrastructure nesds  modemising  ond
improving fo take London Underground
farward infe the 21 century and enagle it fo
cope with Increasing customer demand

In March 1998 it was announced that the
Public Frivaie Farinership (FFF| would be the
woy forward for the maintemance and
renewal of the London Underground
Infrastructure. Under the FPPP London
Underground remains the railway cperator
ond the infrostructure is leased to an
Infrastructure Cempany (Infrace) for o period
of 30 years. Infraco are to provide, maintain
and improve the Infrastructure throughout this

period and in return are paid an Infrastructure
Service Charge ).

Tne BC paid fo the Infraco per peficd
gepends on ihe performance of ihe
nhostructure.  The payment o Infraco
depends on the Capabiity of the aseis
provided and the Availability of those assefs
In this way the PPP incenfivises Infraco fo
mprove perfermance and abates them if
their performance is poer.

Capability is @ measure of the ability of the
Infrastructure to deliver customer servics
Availabilty is @ measure of the impact of
delays on the customer due to infrastructure
failure.

The Capability Concept

Caopability is intended to be an output based
non-prescriptive measure. The PPP uses the
measure of Customer Joumey Time fo
determine  the level of Infrastructure
capagility provided by the Infrace. Customer
Journey Time i o measure of the time taken
for the average customer journey. measured
from the time they armive at the amval
platiorm ic alighiing from the frain af their
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Sub- urface Upgrade Programme
Assets '


http://extiis014.lul.co.uk/hosted/imagelib/GotoView.asp?ID=1778&Title=track&R=False&GRP=8

Sub- Surface Upgrade Programme
b Integration Challenge




Systems Engineering Focus:
Sub-Surface Upgrade Programme

Integrate sub-systems A Reduce risk

NDERGROUND

Performance targets 4 Improved Reliabilit

Economical solution | Energy Efficiency

Reduce Access

%



Systems Engineering Focus:
Automatic Train Control Contract

Performance Targets
‘Remove Ambiguity
Improve Bid Evaluation

Reduced risk in Contract

Capped targets

Performance margins
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Modelling and Simulation:
Automatic Train Control Contract

« Setting realistic and achievable performance targets
« Bid Evaluation
« Parallel Virtual Worlds

— Understanding the integrated system

— Understanding the contribution of the ATC System

« Convergence

 Agreed method for Performance Measurement

Modelling ATR Systems and Strategies



Setting Performance Targets

_ Liverpool
« Specify Performance Street
Targets
— Trains per hour
— Junction Capacity
. . Aldgate
— Reoccupation Times East

« Compare performance to Aidgate
targets

 Achievable Targets




Bid Evaluation

 Modelling used by supplier to determine
performance of their system on our infrastructure

« Design application exercise to demonstrate
performance

« Simulation Strategy Document




Parallel Virtual Worlds

» Static World D, AL
& (o

Signalling
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Convergence

Best
Case

Most
Likely v

Wors*
Case
Project Lifecycle >




Performance Measurement

* Required to:
— Predict performance through the life of the

contract
— Measure the final delivered performance

 Engineering Management

— Agreed testing, measurement S
and calibration activities
— Planning, programming and

/RES/RAILPLAN
S/DOPSIM

resourcing r—
— Agreed simulation tool =




Modelling and Simulation:
Beyond the Automatic Train Control Contract

Verification of the integrated SUP performance
— Power, track, signalling and rolling stock

Operational and Timetabling Strategies

ATR Systems and Strategies

Energy Saving Strategies
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e The Simulation Tool




Simulation Tool Management

e Tasks
 Tool modifications

 Access & Logistics

* Programme




Raillway Engineering Simulator

Models the railway system - rolling stock, signalling,
track and power to a high level of detall

Used extensively on London Underground Lines
Data driven

In-house training, support and development

(/AT N Y S A O



Overview

 Ongoing Challenges




Modelling a Complex System

 Determine level of abstraction
« Calibration ‘
« Sensitivity analysis
 Tool development

 Support

« Skills retention and development




Managing data

* Independent

preparation and
check

Data Control and
traceability

Managing several
scenarios

i.nns (read only) - /export/home/lul/da

Preferences Shell Macro Windows

025 835B AREA 21011.00. 000 3728.4
026 835¢ AREA 21011.00. 000 3867.1

File Edit Search Preferences
Windows

.42.027 AB45 21011.00. 000 4017 N

028 Sf 841a
029 /4 841B
030 £S 84Ic
031 /S 841D
033 /f B41E
034 S/ 8453
036 // 8458
038 /S 845¢C

028 841a AREA 21011.00. 000 4021.3
029 841B AREA 21011.00. 000 4095. 8
030 841c AREA 21011.00. 000 4190.9
031 841D AREA 21011.00. 000 4258.6
1011.42.032 MD1 21011.00.000 4371.6 N
033 841E AREA 21011.00.000 4384
034 845a AREA 21011.00. 000 4508. 1
1011.42.035 MD2 21011.00.000 4608.6 N
036 845B AREA 21011, 00. 3
1011.42.037 MD3 21011.00.000 4764.1 N
038 845¢C AREA 21011.00. 4776.
1011.42.039 MD4 21011.00.000 4881 N
040 MD_DE1/3 AREA 21011.00.000 489

041 MD2-30MPH_INDUCTOR AREA 21011.00.00
042 MD4-30MPH_INDUCTOR AREA 21011.00. 00

043 DELTA-845A AREA 21011.00. 000
044 MD3-SP AREA 21011.00. 000
045 MD2-SP AREA 21011.00. 000
046 MD3-RORI AREA 21011.00. 000
047 MD2-RORT AREA 21011.00. 000

737 GRADIENT 20415. 00. 000 148
738 GRADIENT 20415.00. 000 334
739 GRADIENT 20415.00. 000 109
740 GRADIENT 20415.00. 000 113
741 GRADIENT 20415.00. 000 133
742 GRADIENT 20415. 00. 000 169!

745 TUNNEL 20415.00.000  1695.7
746 TUNNEL 20415.00.000 1695 7
747 ZO0NE  20415.30.001  0J_SE3/:
748 ZONE ~ 20415.30.002  0J_S
749 SHUNT_SIGNAL 20415 43.003
750 //AUTO SIGNAL 20415 41 004
751 //TRACKS CLEAR

752 /7 20415.30.005 /7 057
753 s/ 20415.30.006 /7 2094
754 /7 20415.30.007 /7 209B
755 s/ 20415.30.009 s/ 209¢C
756 //END TRACKS

757 //END_ SIGNAL

758

759 ZONE  20415.30.005 07 _SJ
760 ZONE ~ 20415.30.006  209a
761 ZONE  20415.30.007  209B
762 //AUTO SIGNAL ~ 20415.41.008
763 //TRACKS _CLEAR

764 4/ 20415.30.009 s/ 209¢C
765 // 20415.30.010 /7 2114
766 /4 20415.30.012 s/ 211B
767 // 20415.30.013 /7 211
768 //END TRACKS

769 //END SIGNAL

B PP TP P PR o —

000 FinchleyRoad_22B_to_Neasden 27B 01008.0CF
.00.000 1.2 N 0.5618

.00.000 186.7 N -0.3058
.00. 000 405.5 N -0.3831
.00.000 583.9 N -0.3448
.00.000 992 N -1.1494
.00.000 1034.2 N -0.5682
.00.000 1084.6 N  -0.5682
.00.000 1134.9 N 1.1364
.00.000 1250.2 N 1.1364
.00.000 1281 N 1.0204
00. 000 1402.9 N 0.9009
00. 000 1452.8 N 0.7407
00. 000 1504.1 N 0.6024
00. 000 1547.3 N 0.2433
00.000 1601.1 N  0.0651
00. 000 1904.9 N -0.4184
00. 000 1964.9 N -0.271
00. 000 2039 N  -0.5556
00. 000 2175.5 N  -0.5208
00. 000 2230.5 N -D.5208
00. 000 2285.5 N  0.6329

A

1 Code Station

2 |ACT Acton Town Distri
3 |ACTA Acton Town Picc:
4 |ACTP Acton Town Picc:
5 ACTS Acton Town Sidin
6 ACTW Acton Town Wesl
7 AG Aldgate platform :
8 AGR Arnos Grove

9 AGR1 Amnos Grove

10 |AGRS Amos Grove Sidir
11 |AH Aldgate Platform
12 |ALE Aldgate East

13 ALP Alperton

14 |AM Amersham Siding
15 AME Amersham (platfo
1A [AMFR Amarcham (nlatfa
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Conclusions

 New Systems Engineering Approach

« Use of Modelling throughout the project
lifecycle

* Clarity on delivery responsibilities

« Build confidence in the delivery of the
Sub-Surface Railway Upgrade

Supports the vision to reduce access
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