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Liberalisation — 01.01.2010

Purely commercial rail passenger services in Europe

B | Market closed for commercial national
rail passenger services,

Open access, but no external RUs
providing commercial national rail
passenger services .

— Open access with external RUs providing
commercial national rail passenger
services.

W | AT and CZ: commencing end of 2011,
external RUs providing purely
commercial national rail passenger
services,
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Liberalisation — Overview

Liberalisation time line

1 January 1993
Access for international groupings providing international services and for international combined transport
goods service providers

15 March 2003
Access fo the Trans-European Rail Freight Network for international freight services

1 January 2006
Access to the entire EU rail network for international freight services

1 January 2007
Access to the entire EU rail network for all types of rail freight (including domestic)

1 January 2010
Access fo the infrastructure in all EU Member States for the purpose of operating international passenger
services (cabotage permitted)

? December 2019
Access to the infrastructure in all EU Member States for all rail services, including domestic passenger
services
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Public Sector — Accessibility /Mobility

Individual Motorised Transport 1950 Public Transport

Figure : Mobility evolution in Switzerland?
— source: Entwicklung der MIV und OV Erreichbarkeit in der Schweiz:
1950-2000; Ph. Frohlich, M. Tschopp and K.W. Axhausen
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Private Sector

f

Increase profits




Market Settings




Origin of a Timetable?
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= In the industry — historical
= Timetable design in the literature
— non-cyclic: using so called "ideal
timetables"
— cyclic: does not take into
account anything
= Need to measure quality of a
timetable!
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Update of Planning

STRATEGIC - several years

Line

B0~
Jw
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TACTICAL - >= 1 year

e

Train
Timetabling

| OPERATIONAL - < 1 year

Train

Assignment

Rolling
Stock
Planning

Crew
Planning
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TOC Point of View

PROAT = REVENUE - COST
t \ \
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Passenger Point of View

Timetable
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Passenger Cost

Perceived cost of a given path using a given timetable (a path is
defined as a sequence of train lines, in order to get from an origin
to a destination):

C =argmin (O"Z VT + 8- Z WT + - NT+min(e~5De,n~5D/)>
iel jeJ!

for all possible sets |, where:

| — set of possible trains in a given path
JI—  set of transfers in a given path using given trains
o — value of time (monetary units per minute)

/= value of waiting time (monetary units per minute)
v = penalty for having a transfer (monetary units)

¢ — value of being early (monetary units per minute)
) — value of being late (monetary units per minute)
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max (revenue — cost) — » > Df - Cf (1)
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Train Capacity
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Defining Passenger Cost

Ct=8B-w+n~- Zx (ILP] —1)

peP

+o - ZZrPI xP + st
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Viel,Vt e T;.

(14)
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Waiting Time
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Breaking the symmetry

Cyclic

d—dl | =2z'60+27.-120, VielLVveV:v>1,
z‘l,l—l—zlzzl, VielLVveV:v>1,

\%

Non-Cyclic

d<dl,, VieLVweV:v<V,
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Case Study — Canton Vaud, Switzerland

%source: www.myswitzerland.com
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S-Train Network
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Reduced Network

— st
—s2
—s3
— 54
— s1
— s21
— s31

Yverdon-Les-Bains Payerne
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Palézieux

Puidoux-Chexbres
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Montreux

Allaman Villeneuve



S

Line ID From To Departures
s1 1 Yverdon-les-Bains Villeneuve - 6:19 7:19 8:19
2 Villeneuve Yverdon-les-Bains 5:24 6:24 7:24 8:24
52 3 Vallorbe Palézieux 5:43 6:43 7:43 8:43
4 Palézieux Vallorbe - 6:08 7:08 8:08
s3 5 Allaman Villeneuve - 6:08 7:08 8:08
6 Villeneuve Allaman - 6:53 7:53 8:53
sa 7 Allaman Palézieux 5:41 6:41 7:41 8:41
8 Palézieux Allaman - 6:35 7:35 8:35
s11 9 Yverdon-les-Bains Lausanne ] 5:26% 6:34 7:34 8:34
10 Lausanne Yverdon-les-Bains 5:55 6:55 7:55 8:55
s21 11 Payerne Lausanne 5:39 6:39 7:38* 8:39
12 Lausanne Payerne 5:24 6:24 7:24 8:24
s31 13 Vevey Puidoux-Chexbres - 6:09 7:09 8:09
14 Puidoux-Chexbres Vevey - 6:31* 7:36 8:36
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General Inputs

“Z TRANSP-OR

o = 27.81 CHF /hour

5 =25«

7 = a/6 = 4.635 CHF
e=05 -«

N =«

minimum transfer = 4 min

180 seats
200 standing

op. expenses per train/km = 30.4
CHF
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Demographics
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cca 8 million inhabitants

cca 750’000 inhabitants

Ll

ECOLE POLYTECHNIOUE
FEDIRALL DE LAUSANNE

23 /27



Demographics

[ ! B3 SBB CFF FFS

= on average 1 million passenger
journeys per day in 2013 in CH

= from previous slide — Canton Vaud cca
1/10 of Switzerland — 100°000
Passenger Journeys

Hourly distribution of train passengers.

Flagi Regianal and long-distance services
Mo .

= 5to6-1'000 PJ
= 6to7-6'000PJ
= 7to8-14000 PJ
= 81to9-8'000PJ

15%

iaparting from Zurich HE per hous
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Demand
== Generation

'f?--"

Passenger Flow is a defined
OD pair with a desired
arrival time to a destination

Lausanne gare S-trains :
other trains ration = 40:60
%

1 000 PF multiplied by the

size of the demand group —
11 000 PJ

- 5to6-42PF
6 to 7 —208 PF
— 7 to 8 —-475PF
8 to 9-275PF

OD — uniform distribution
F(13, 1, 14)

Demand group — F(22, 1,
23)



Summary

= New planning Phase
= Multi — Objective:

— Minimize Passenger Cost
— Maximize TOC Profit
— Pareto Frontier

= Can Produce Cyclic and Non-Cyclic Timetables
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Photo: © Penny Kendall

Thank you for your attention.



