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INTRODUCTION — DAS

Former Driver Advisory System (DAS)
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INTRODUCTION — DAS

Pacing trains is already an old story

© SNCF
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INTRODUCTION — DAS D2-4 = Orders and anouncement overview D5 = Gradient profile

D1 = Distance scale _D7 = The most restrictive
static speed profile
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Train Operation
(CATO):

DAS ??? E19-25 = Text messages E16a = Train number ‘ E17 = Actual time

CS-7 = Info if train is ahead C2-4 = CMP speed D9 = Train length and
9 ATO or after schedule (CMP) DIff to current speed geographic location
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DRIVING STYLE

Little remain: main driving phases

A Most Restrictive static Speed Profile (MRSP)

e

Cruising

Coasting

Speed

Acceleration
Braking
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DRIVING STYLE Running in-time:
Highly dependent on the experience of the driver

Normal driving style: appropriate use of the performance margin

- to coast at the appropriate places,
- to brake essentially with the regenerative brakes

Objectives:
- arrival on time
- energy savings, wear & tear savings, passenger comfort increase
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Running late in case of catching up:
Highly dependent on the experience, on the
knowledge and on the driving style of the driver

DRIVING STYLE

1 V, >V,  First catching up:
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DRIVING STYLE Running late in case of catching up:
The “intermediate” phase
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v, iy Va << Vi Slow speed phase:
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Running late in case of catching up:
The speeding up phase

“offensive” driving style:

l Vo ™1
>l € Bwo @ -

A very quickly new catching up
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Running late in case of catching up:
The help of the last clear signal aspect

«LAST CLEAR ASPECT»
before braking

v First catching up:
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Running late in case of catching up:
«LAST CLEAR ASPECT» The help of the last clear signal aspect
during the “intermediate” phase

V, <V, Slow speed phase:

vV,
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Running late in case of catching up:
«LAST CLEAR ASPECT» The help of the last clear signal aspect
before speeding up

“Last clear aspect” driving style:
V, 2
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«LAST CLEAR ASPECT>» SNCF — BAL Automatic “4”-aspect signaling system
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THEORETICAL
«LAST CLEAR ASPECT» “last clear aspect” adv./cons.
in case of train succession

Effect of a ATP without AWS or ATP
“last clear” indication release loop with release
on ... or beacon loop or beacon
Free flow / Very good Good

Timetable stability

Very good

Energy consumption
5Y P (Good for EMU) (No for EMU)

Stress of the driver Very good Good

from “Simple ways to pace trains” — D. Emery (EPFL) ICIRT-2013 (Pékin)
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Line length:
Approximately 60 km (Lausanne-Genéve)
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Speed profiles, number of intermediate stops,
and mean distance between them:

SIMULATIONS
ICN(0, 60km), IC(0, 60km), IR(2, 20km),
Speed Freight(0, --), , Freight-D(0, --)
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Max Speed, BrakingWeightPercentage:
ICN(160km/h, N180%), IC/IR(140km/h, R135%),

SIMULATIONS
Freight(100km/h, A115%),
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SIMULATIONS

Speed
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IC First, ICN “no stress”

SIMULATIONS
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IC First, ICN “LCA”

SIMULATIONS

tien-o < tien-1ea < Yien-ns

(O+25 sec O+51 sec)
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First, G “offensive”

SIMULATIONS

k] 4

First + 9 supplementary brakings
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First, G “no stress”

SIMULATIONS A115%-RE : 46:38LCA
45:55-D 46:08-0
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o " ” A115%-RE : 46:38LCA
Fi rst, G “LCA 45:55-D 46:08-0

SIMULATIONS
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CONCLUSION Last clear signal aspect -
Anticipation =
Energy savings, Less stress

Last clear signal aspect =
Driving style standardization =
Optimization of the capacity use ?

Thank you for your attention
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WEB: http://personnes.epfl.ch/daniel.emery

CONTACT & BIBLIOGRAPHY

T. Albrecht, TUD, "The influence of anticipating train driving on the dispatching process in railway situation",
Proc. of the 2" International Seminar on Railway Operation Research, Hannover, 2007

T. Albrecht, TUD, "Understanding Energy-Efficient Driving as Predictive Control",
Presentation Document, Faculty of Transportation and Traffic Sciences, Dresden University of Technology, about 2007

D. Emery, EPFL, "Simple ways to pace trains",
Proc. of the 2013 IEEE International Conference on Intelligent Rail Transportation, Beijing, 2013

EPFL, DB Netz, TUD, UoNott, TRV, Assessment of State-of-Art of Driver Advice Systems,
Optimal Networks for Train Integration Management across Europe (ON-TIME),
Task 6.1 (http://www.ontime-project.eu/), 2013

D. Emery, EPFL, "Towards a versatile European Driver Advisory System",
Proc. of the 2014 Computers in Railway XIV Conference (Comprail), Rome, June 2014 (to be published), 2014

LITEP Group )
Ecole Polytechnique Fédérale de Lausanne
)

daniel.emery@epfl.ch — STRC 2014 26/28 E%SELPE,\PL?LSEES\E?K%NJE




