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DAS — DRIVER ADVISORY SYSTEM

Energy Efficiency, the best fuel to move our trains!
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WHAT IS A DAS - DRIVER ADVISORY
SYSTEM

The goal of a driver advisory system (DAS) is to enable for an optimized
operation of train traffic. The optimization goals can be manifold and even
contradicting (minimize travelling time, minimize delay, minimize energy

consumption, etc.). Because of that fact, there might be different solutiong be

employed for implementing a DAS. \ / !
(On Time Study) \
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DAS-C DAS-I DAS-O

WHAT IS A DAS

Displayadvice Display advice

Compute advice

Compute advice

Compute
optimal speed

Communication

profile

Communication

Computeadvice {g}
Compute Compute
optimal speed optimal speed

profile
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Communication

profile

Translation of
position
reference system
(optional)

. Translation of
Translation of

position
reference system

position
reference system
(optional)

Train path envelope (related to microscopic infrastructure)

1. ldeal speed computed within speed limit
2. Optimization by algorithms which could be located ~ *
— Infrastructure side : Ground server (C-connected DAS) / |
— On Board (S-stand alone, N-network or C-connected \
DAS) ;
— Or both sides |
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WHAT ISADAS-
DRIVER ADVISORY SYSTEM

DATA AVAILABLE TO BE SENT ON BOARD
ENERGY CONSUMPTIONS REDUCED

INPUT DATA OPTIMIZATION IN DAS OUTPUT DATA

Dyn. Train Data z\\“‘ Mﬁm‘iz‘éﬁ - [®) N
Position Data @ TractionForce Profile W ?‘
Train Model \ \ Driver Advices /
(static Train Data) b

/ Ny /| Optimal Traction Sl /

/ ptimized Speed Profile / =\
Time Tabl / Force to apply \| |

serymn st o |
Target Speed \

Track Model m commercial stops R \

(train station stops) \ \
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HOW TO CLASSIFY THE DAS - PRODUCTS

 type A simple systems providing :
— energy efficient driving advices (run, coast, brake, target speed)
— Interface with driver on screen or paper
— Pre-computed advices

 type B provides the same dynamically at start of mission with
advice on how to drive the train in an energy-efficient manner; %

* type C adds the traffic flow optimization by dynamic re- scheduhng\ /
of the timetable to avoid conflicts
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CUBRIS - GREENSPEED

A little GreenSpeed history
The first prototype, called GEKKO was developed and tested at| |
DSB and SNCF during the period 2006-2008.

 Denmark

Initiative taken with drivers to develop driving interface /
First a all : stand alone DAS which evolutes toward network \
one — interfacing happens according to ERTMS - subsets |
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TTG - ENERGYMISER

—-————
> dyna upplier
: e static data flow defi DAS supplier
n | — ther data fl
|
 Australia — UK - France By E—
| <
| |
1
astucture
BTl Vo [errr—— raphy. =
F— o Py Beil = : nt C-DAS| |
Spencer Junti 1 L u ; Subsystem (IM) l |
|
[~ — — Estimated arrival time [
— — BSpead imiis - - E
= — — Kaal spead prafile ‘[
Currant apsad

CAN CUSTOMISE =iy .
REDUCE '‘CLUTTER' Figure 1 — C-DAS System Overview

:;::::::lllt W ?
....... ’/’/
First in Australia — long distance trains
Flexibility and maturity come to developments in UK and France., \
especially in freight lines due to dedicated lines without fixed timetables I
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CATO - TRANSRAIL

Large amount of data available — Connected
DAS — implemented in freight and urban traffic

o Sweden

Timetable handlingat IM

(Static)
Train data Timetable
data

Track

Operational timetables
train data,
maintenance work

CATO at train control center

Track data
Target points

CATO-TCC

Target points
Target point status
runtime estimations

Train dispatcher

Train data

GSM-R__!

O R e
e

Calculates target points,
estimates runtimes

Target point status

On locomotive

Calculates:
speed profiles,
rget poi

CATO-TRAIN ’ /

Driver interface

Displays target
points, time table,

PEEA PIollie
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ROUTELINT - UZI - T.O.L.

Kruising
Intakken
Uittakken

Gereserveerd
voor andere
trein

Vrije baan
Eigen

B’ein
pvolger :
AL SIS S /
Gives information to il
drivers about traffic but
decision remains in

drivers’ hands
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KNORR - BREMSE

~. DRIVER ASSIST SYSTEM

Germany — ZLR - free-floating — in crease capacity

epSpeed 15
1218 e #iobdn | - Bempiel eicssd 1
ok iy VLR A ke Hiasws Haiws BE [ HiL o |
[T rr BED 3 ‘
e Echvaiich DE 1733, ‘
A Eng EiD N
a 100 ar
1] Ebk T 1730
ﬁ ¥
= ) 4 .. LEADER® ON-BOARD BACK OFFICE SIMULATOR
Ha Ralebp 1 : A4 The intuitive display layout provides The LEADER® back-cffice sclution As part ofthe Knom-Bremse Group,
Hs Sl 25 17313 drivers with al the important combines reaktime database and Sydac offers a wide range f highly
:J A information without distracting them. upload functions with advanced sophisticated simulators for driver
18 = 2 e
analysis features. training.
q::.[ deviation referring to ]ﬂ.
2 tamwim train
ans Ihe W Ir min Different sections offer the driver: Real-time dynamic data is available, as Simulators can be combined with the
I E BT ] Exn  Clear recommendaions for are comprehensive statistical reports. LEADER® system:
T I BT - GERHR- required actions The backoffice functioniscapable of  m Before LEADER® i introduced intoa
B Mostimportant track information, :\anagmq bfd:emf:II data flows fleet, to facilkate workshops defining
- . -~ - i > etween a sngle central server the layout and functions ofthe
ecten en ontwikkelingen Groene Golf 60 such as milepast and gradients, e e e
5 Wek s Lipcoming Stions Wi connection to the on-baard unit & NI
estimated arival time i PR W During series application, withthe
via GPRS or other communication §
Faaay LEADER® system being used to

re-nun critical and exemplary trips
that have been identified by
back-cffice evaliation

I\l

\
Leader is an American development coming from K-B USA which bought the\
brand name ‘u\
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RCS - ADL

From stand alone to connected DAS

o Switzerland

Rail Control System / Control Center! Adaptive Control

B - g

- Recognize and solve conflicts - Calculate optimal speed profile ’@

- Recognize unnecessary stops - Transmit speed recommendations to the
train driver

= 4 /
\A
r
Tabletor [l « — = = — — — = [ = = e - - Cab Radio \
Smartphone FiO b :"\
] \
: |
T & ] |
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EBI DRIVE 50 - BOMBARDIER

Position information interfaces
LI o S ,E"n'«ﬂsxre“ IL The RU should also be convinced

g o

o s SR I S e, about the challenge

l-! l-! l-l EBI Screen 1200

=]

U
External applications

Bombardier's INTERFLO" 50 System, comprising EBI Star 1000, EBI Drive 50 and EBI Screen 1200
\\" . Online:
o )‘ ' e Timetable ——HVAC
\\\ b o Track d
» ) ® ® | rack data _
=/ A - Temp. speed restriction c——
iﬁme - Routing Minimising
and position joonaing 7 energy - Recuperation
consumption
/ ! Energy management ! — | Recuperation

= = - - braking tasks

TEERE wrr—e

Persistent track data Driver’s display
Train data . RTMS/ET!
* Load - | al & C5)

¢ Track conditions

Environmental conditions:

EBI Drive 50 - Systems scheme
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ABOUT THE FUTURE ?

 Implement a DAS is favorable business case when
choosing

— the appropriate level of integration (network, connected
or stand alone)

— the appropriate lines (when the energy consumptions™
reduction could be the highest). €

 Cost models are changing today due to scarcity ﬂ( /
energy and DAS could be the appropriate mean td\
keep improving financial results. /
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FROM ENERGY METERING TO DAS -

UNICONTROLS e
B

" —
- >
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http://www.unicontrols.cz/index.php#!unitrack-tcms-en
http://www.unicontrols.cz/index.php#!unitrack-loco-en
http://www.unicontrols.cz/index.php#!unitrack-telediag-en
http://www.unicontrols.cz/index.php#!unitrack-piredi-en
http://www.unicontrols.cz/index.php#!unitrack-cam-en
http://www.unicontrols.cz/index.php#!unitrack-ems-en
http://www.unicontrols.cz/index.php#!unitrack-fuel-en
http://www.unicontrols.cz/index.php#!unitrack-etd-en
http://www.unicontrols.cz/index.php#!ebn-600-en
http://www.unicontrols.cz/index.php#!vcu01-en
http://www.unicontrols.cz/index.php#!displ-1-en
http://www.unicontrols.cz/index.php#!displ-2-en
http://www.unicontrols.cz/index.php#!itd-101-en
http://www.unicontrols.cz/index.php#!rio-300-en
http://www.unicontrols.cz/index.php#!re1xx-en
http://www.unicontrols.cz/index.php#!rme10-en
http://www.unicontrols.cz/index.php#!elm-101-en
http://www.unicontrols.cz/index.php#!vs67-lcd-en
http://www.unicontrols.cz/index.php#!vlu-1-en

T-EDAS

Eco Driver Advisory System

SAIRA - T -EDAS

Architecture: logical view
T-EDAS on-board T-EDAS back-office

Live demo to show how to use
the current T-EDAS user interface

Headcode

@ Web Sarver
g Advice
| Wiabsito Advised e
. T rget speed arget speed E
Driver 1 Remate wmmﬂm | 0 Coasting for station Meme"d"l’i’m
Railway ICT systems Timetable aching Ledbury siati
Realtime device monllarlng | information . pppioechig|EechurySaation Additional info on
current or next advice
Log and historical data ~

og | — -h-{ TRAFFIC MANAGEMENT SYSTEM | Current Time Expected

time of arival
g Data l"wltl
Drriver 2 - ™ -h| ROUTE PLANNERS |
v, HT Percent of
Sy B
Database | . SRl path done
- FUTURE SYSTEMS Driver
/ disable Display Go to delay Goto Goto
Dremhass prightness attribution screen  resulfs screen  Main menu

LS Server N

Driver 3 \

From energy competence toward driving advisory system =>
By interfacing and software layers
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AZD - Czech Republic

Using the ERTMS data to start with a DAS — ATO as an advisory system

MEXT STATION

REGULAR ARRIVAL R
| DEPARTURE TIME §

REQLARED SFEED
REAL SFEED

PARTICLLAR
EBRANCHES
OF TARGET
BRAHING -
TRACK SPEED LIMIT - [
SIGNAL SPEED LIVIT [
"'ETA'HI:H"-I I:F'Lﬂ'I'FI:IRjH] — S TV

TERMFORARY SPEED . S
LIMIT

REAL SPEED

LEADRG CLIRVE SPEED
SHEMNAL ASFECT

GPEED AT BEGINMEG OF COASTING
SPEED AT BEGINMING OF BRAKEG

ATO TRACH-TO-TRAMN TRAMNSMISSI0N
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Transmission of the data

“Do not open the pandora box — remember how difficult it has been to fix
everything ” A ERTMS Founder

Develop RailML - interface language in UIC —project ‘Smoother
Train Traffic’ in order to communicate on board by GSM-R text

messaging or TCP/IP |
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* The driver could not perform with two [HM
— Merge is compulsory to implement DAS when train is

ERTMS equipped
— Connected and network DAS required a link between
* DAS and TMS - Ground Serveur %'*\ S

« Data available (TMS developped)
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QUESTIONS TO DEBATE
TIMING - OPPORTUNITIES

 To implement a DAS is a choice based on the network
situation and especially the network available data
tfransmitted on board

* |t remains an advisory system but it can help training more

efficiently and more quickly new young drivers &
 Connected DAS implies a protection system in order to ..... /
avoid contradictory information to drivers \ K
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Our Challenge

» To establish if DAS could be applied to UK
mainline passenger service trains

 To trial and identify potential benefits

* Build a business case for fleet fitment o
+ Integrate with existing culture and safety case - /%
» Future proof equipment to ensure a smooth |

\ |

integration into a Traffic Management System |
(C-DAS) \

\
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* Pre-requisite Data loaded into system:
— Route characteristics (line speeds, gradients, curvature)
— Train characteristics (Mass, power, TE and RR)
— Working Timetable

« System continuously recalculates most efficient driving style to take
the train from its current location to reach next timing point on-time

« Advice given is sectional speed and coast point & %
« Ashore based system is provided to: T\ BEoeE
— Update route characteristics (e.g. temporary speed restrlcthnsx
— Dally timetable updates \
— Host the database of data logs downloaded from the trains |
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* DAS has been fitted to First Hull Trains fleet since November 2010
providing a development platform for further FirstGroup fleet fitment

« Extensive work has been carried-out between Firstand TTG to
develop a safety compliant system and method of operation

 FHT DAS fully operational since May 2012

119 FGW HST Power Cars fitted during 2011/2012

« FGW DAS fully operational since May 2012

« FSR 118 CI170 DMU fleet fitment completed mid 2013

« Evaluating other fleets within First to priority for fitment within
franchise ik
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» History of successful use for heavy haul freight in USA &
Australia

* On-board equipment comprises:
— Processor unit | 0 gm0
— Drivers’ displayé |
— GPSantenna |
— Radio link

— Power supply

________________________________________________________________
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* PDA style touch screen (DMI)

e Screen size dependant on
location, ergonomics and human
factors assessments

« Top photograph shows DMI
location in FSR CI170 cab

* Lower photograph shows DMI
location in FGW HST cab
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« The display was changed to ensure that maximum information is
displayed in a non intrusive fashion

Next Stop ETA. =
Reading 926 DST  EnergyMiser 2163

Original Energymiser display
complicated and distracting

ADVICE
1 00 Simplified display still contains core

advice but also includes additional

COAST in 1 Minute ) ] )
service information

buein: 11:25:30 Reading
eta. 11:25:30 HST - 8+2
Time:  11:06:02 5m 20ch
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. Start up screen s f
Energymiser’

— Energised via
master switch
— System set up

approximately 30
seconds

Enel lqymls er is an advice syst em only, designed to
help run your tr ore efficiently. It does not
C you have to make in

e {s]
lequlatl ons and procedure smust[l evail
at all times.

Press screen to proceed

« Driver PIN entry .
6 MNO
9 WXYZ

Delete

FGW TRIAL Next >>>
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Headcode | Description

° H e ad CO d e S e I e Ctl O n 1C06DC-SX Paddington-Bristol Temp... 08:30
. 1C07DC-SX Paddington-Bristol Temp... 09:00

o D efau ItS to n e areSt tl m e d 1C08DC-SX Paddington-Bristol Temp... 09:30

se I‘Vi ce 1C10DC-SX  Paddington-Bristol Temp...  10:30

1C11DC-SX Paddington-Bristol Temp... 11:00 Page Down

1C12DC-SX Paddington-Bristol Temp...

Manual Entry Next >>>

 Formation
— Driver selects formation

- eg.2-12

HST 9+2

Next >>>
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 Departure screen

— Remains blank until train
2 miles out from station

— Information kept to
minimum

— Due out time

— Real time clock pue out:11:28:00 Reading
_ HST - 8+2
— Next station stop rme 11:27:30 35m 73ch
— Formation
— Location in miles and
chains
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 Advice screen

— Advice speed

— Numeric countdown for ADVICE 1 00
change of advice

— Due in time

_ ETA COAST in 1 Minute

— Real-time clock bueln: 11:25:30 Reading

_ - i eTa 11:25:30 HST - 8+2
NeXt StOppIng pOInt Time: 110602 5m 20ch

— Formation

— Actual location
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e TSR’s/ESR’s can be C OAST

uploaded via the back office

in 3 seconds
« Actual TSR/ESR speeds Due In: 10:56:00 Reading
have been suppressed to HST 8+2

Time: 10:47:22 22m 40ch

minimise wrong side failures

* Drivers are still expected to
follow current rules and
regulations

ADVICE 50 in 2 Minutes

puen: 12:41:00 Bath Spa
eTa 12:42:00 HST - 8+2
Time:  12:38:41 109m Och
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Disable

« The main menu allows
the driver to access
additional functions

Delay Stopping Locations

Train Fault Train Consist

. . . Driver Change Over End Of Run
while the train is _
. Night Mode
stationary BaCk
* Only the ‘Disable’ and pisapie

‘Night Mode’ functions
are accessible while the
train is moving

Night Mode

Back 1 i
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« Driver Journey Information (Energy Efficiency)

B T O < B DEOWE DI @ % mE [ [

W05 wE W

T A A S S E oW Inoow Ih ©
3]

 Journey Delays (Dela <>) S =
v \ L]
S | Callander X
. . . . raray a2 ] — -
Y Kinross Glenrothd
(ﬁl} g “Aberfoyle . ..
- / Hilicoulfry ~ Cardenden X
L+ f Coch ! Kirkcald|
1 Lomond. m glion .
Garelochhead {
‘ Balfron g g Dunfermiine ooy
‘1 a2} - Rosyth &
| Denny’ \ 4
| Helensburgh Balloch Falkirk
. Kilsyth Queensferry:
i) = Liniithgow : \
Funoon o Dumbarton 2 Kirkintilloch Rae Edinburgh| \
Bearsd Proil e \
Angston g1 o y
Clyde Muirshiel Gla gow Alvdn Whitbim New| !
ﬂegwna Park Pa'sley i SN
. . @ Ruthergfen™g i » i
« Sectional Runnin [ Aom e ’
ishaw
Millport Beith East Kilbride Eoth West Linton
Bodle, Carluke
Ti ( P rf r n C SOUSRS West. | Dalry g Map data £2014Google TermsofUse  Reporta map emor
l I I E S E : l I I E l' E Journey Date®"  Timetable & Driver (fnal) = Delay D= Delay StartTme= Delay Afirbution= _ Location = Delay - Elapsed Time*=
| 07052015 1487 18:41 Glasgow Queen St High Lever-Aberdeen Lesle G 22308 -07: Stopped at Signal  Stiing 00:04:03
I m ro V e m e n t 2050 18:24 Glasgow Queen St High LevekFalkirk Grahamston  BUCHAN, A 22780 Stopped at Signal  Glasgow Queen St High Level 00:03:27
2P9% 23:09 Dunblane-Edinburgh ADAM, L 22825 Stoppedat Signal  Dunblane 00:03:17 |
00:10:47 ‘

Result
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« Energy Use - Driver Comparison (Energy Efficiency)

&00

|

Vw7 -4

Mat. Active Enargy (kWWh|
Q

2

@ :-',,: .;?':.«\
o T \
00:00 00:10 00:20 00:30 0040 00:50 01:00 )
Time Since Service Start S
Y\
\A
\
\
—— 2KETLL (06/05/2013 12:34:00) == 2KI1LL (07052012 12:34:00) == ZKB1LL (08/05/2013 12:24:00) == 2KBTLL (1/0S/2013 12:24:00) \
|
|
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* Improved Safety
— Train regulated to WTT - Fewer restrictive signals

— Real-time train location — Drivers able to report exact location to
the signaller

— Next stopping point — Reduction in station ‘failure to call’
Incidents

— Advanced warnings of TSR and ESR
— Lower PSR/station approach speeds with extended coasting
— Reduction in TPWS overspeed activations

. ‘Right Time’ Railway achievement g o
- Improved Passenger perception through not waiting at signals
- Improved Fuel Efficiency /
* Delay Attribution Data \Y
* Improved Wear and Tear \(

— Reduced braking/lower speed \

— Lower running speeds l
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« Timetable optimisation (N-DAS/C-DAS)
— Energy efficiency
— Regulation
— Enhanced capacity
 Integration into TMS (C-DAS)
— System can accept real-time timetable updates from | %

shore base &
— Modified arrival times at key junctions — slightly Iater
or earlier a\

— Potential to regulate traffic through key nodes
 Integration into ETCS DMI (C-DAS) |
— Thameslink Project /
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Thank you for your attention
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ANTWERPEN, 16 - 19 JuNE

TRAIN ON LINE;
SPEEDADVISE AND CONTEXTINFO
FOR THE DRIVER

JOKE KNIJFF, PRORAIL
RAMON LENTINK, NETHERLANDS RAILWAYS
JUNE 2014

Energy Efficiency, the best fuel to move our trains!



GOAL TRAIN ON LINE:
A SAFER TRAIN OPERATION

Estimated number of red signal
approaches per year

2000000 2000000
m Rescheduling
3000000

®m Planned

m Small deviations
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ROADMAP

Speedadvise
Benchmark/pilots

i1 1417:00 %

f'. |Dienstkaartie
Gestrand? @

2010 04:58-11:43 {06:45)

Result 2

e Result 1

z 1. Eco driving information Speed-

P advise ¢
2. Contextinformation = Routelint

UIC ENERGY EFFIciENCY Days 2014
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RESULT 1: ROUTELINT

Track G
i Planned
/
Track F
— j
Planned
Track E
% Planned
—
Track D
Track C / E?k
(Planned?) 8 R
Authorised
g P
Track B Rl /
(Planned?) \ |
| Authorised \\ |
\
Track A \\(
(Planned?) ‘
Authorised
P |
Position own “ A
(Prresntor heading et j‘ \
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NETWORK AND SIMULATED AREAS

INFRABEL



SIMULATION RESULTS

Relative safety improvement
100% -~

90% -

80% -

70% -

60% -

50% - m Unplanned stops

m Stop signal approaches

40% -

30% -

20% -

10% -~

0% - \
Plan DAS T™S n
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ECO DRIVING DEVELOPMENTS

* Eco driving management targets in effect
* Ownership and control at all levels within NS
 Development of individual feedback

* Eco driving incorporated in yearly training of drl\!«ers
and conductors

» Manual UZl eco driving results in 4% reduction p&&

yearly |

[
y
“‘!
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