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&< Kapacitetssimulering av DATO teknologier
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« |Eur o @ail'sker utveckling av DATO (Digital and Automatic Train
Operation) i syfte att bl a 6ka kapaciteten i befintligt jarnvagssystem

« Kapacitetssimuleringsmodeller har utvecklats for att fa 6kad kunskap \ﬁ_ — —
om vilka kapacitetseffekter DATO ger pa jarnvagssystemet \ss-»\ =,

Time

TID [—— > \

Distance

De DATO teknologier som analyserats i E u r o fRail’W429 ar:

-
==
==
« ERTMS L2: Implementeringsstrategi vid overgang fran ATC et
« ERTMS HTD (Hybrid Train Detection, tidigare HL3) : ERTMS level 2 / \
med fysiska blockstrackor (TTD) kompletterat med virtuella block (VSS)
B ° ATO (Automatic Train Operation): Fyra olika nivaer av automation for =00 S =00
<ZE automatiserat framforande av tag
OB - NG Brakes (Next Generation Brake): System for att upptacka olika aetwe
5 broms- och adhesionsférhallanden (t ex [6vhalka) och dela denna ey K O
S information mellan tagen for att mojliggéra mer exakt inbromsning = t
« C-DAS (Connected Driver Advisory Systems): Forarstod med Wy Fg

uppkoppling mot trafikledning |

Effekter for trafikledare/forare Lasst

« Forbattrad operativ planering (HRERE Sl

- Baéttre beslutsunderlag

« Forbattrad arbetsmiljo . .

4
« Gemensam operativ vy m
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€~ Analyserade scenarier
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19 olika strackor har studerats pa olika platser i Europa med olika egenskaper och teknologier, dar
resultaten darefter har analyserats vidare i ett business case i flaggskepp tva.

v ETCSHTD

@ ETCS HTD +ATO + NG Brake
ATO

@ C-DAS

@ ETCS utrullningsstrategi

Sverige (TRV, KTH, VTI) & TRAFIKVERKET
« Stockholm Citybanan: ATO (GOA 2) ~
« Malmo Citytunneln: ATO (GOA 2) g@%
« SOdra Stambanan Norrk6ping-Mjolby: %%KTHg
ATO (GOA 2), utrullningsstrategi ERTMS L2 e
* Malmbanan: ATO (GoA2 & GoA4) t‘
» Stockholm-Linkoping (Ostlanken): NG Brakes och HTD V I
Nederlanderna ProRail: PIORail @

« SAAL corridor : ETCS HTD, ATO, NG Brake.

S\

RESEAU

hodiF
=5

CEIT: C-DAS i Madrid pendeltagslinje cei

HE)

Frankrike SNCF Réseau: 3 linjer med HTD

CAF Signalling: 8 olika linjer i Spanien med HTD

MEER OF
BASGUE RESEARCH
& TECHNOLOGY ALLIANCE

indra

Indra: C-DAS i Estland
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Digital Foundation
"Before smart trains, we need smart data"
29 April 2026 | Online

Seamless & Inclusive Mobility

"One Europe, one journey, zero barriers"
7 May 2026 | Madrid, Hybrid

Intelligent Planning

‘Boosting planners’ power with smart algorithms
and simulations'

12 May | Paris, Hybrid

Cross Border Operations
"Making Europe's railways truly European"
13 May | Stockholm, Hybrid
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Real-Time Intelligence

"The thinking railway responds faster than problems
can spread"

27 May | Borlange

www.rail-research.europa.eu/rail-
projects/fpl-motional/




Two approaches to
rollout ERTMS on High ! ,
i

Density Doublelrack
Railway Lines

KAJT May 2025
Tomas Rosberg, VTI
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- Background
- Objective

- Methodology
- Test setup

- Results

- Conclusion




Backaround: different swap approaches
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Objective

Evaluate ETCS level 2 implementation strategies
under real conditions in a driving simulator




Methodology

Research areas

Capacity

RAIN DRIVER SIMULATOR




Methodology

Dritscenarion

Tillfalligt tekniksystemskifte

Tillfalligt tekniksystemskifte mellan ATC-omrade och ERTMS-omrade

NORMAL SHIFT

Pros: Seamless from optical to E2
Shift outside meeting point /station

Cons: All optical signals needs to be removed

ISLAND SHIFT
Pros:Coexistansdetween optical signals and
marker boards

Cons: Shift is defined as opticaE1(stop>E2
Shift inside meeting point/station
o

VLI



NORMAL

System H
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Scenario setup STM2STME2STM

Mt (Mantorp) Vst (Vikingstad) Lp (Linkdping) Lgm (Linghem)

-

E2 E2 5TM

Experiment setup Measures
« 33 train driver students e Attention - Obstacles around the track
o Started with ERTMS driver theory « Capacityg Braking deceleration and running time

e 15 min training
e approximately 30 min drive
 Group divided into Z between group design

_
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Results

Safety and Capacity metrics

Vi










Safetyc eye tracking results

Hand sign 2
Type of System No Yes

Normal 8
Island 2

Total 23 10

Chi-Squared Tests

Value

5.705
33




Capacity Metricg running time

Group

Running time Island

Normal

21 e

— I
(13)

=3 —

o

51(__k

‘_

.

e
__JI N2 o

_ JU2 BG3 HTMsH

1478.090
1256.518

-
y L

SD

53.553
52.501

SE

13.827
14.031

Figur 9: Skiss dver driftplats med eft manuellt systemskifte, rikining ERTMS-omrade — ATC-omrade

Coefficient of variation

0.036
0.042




Capacity Metrics braking

Higher deceleration if no restrictive signalling

Firststop (Mantorp):

Coefficient of variation

Deceleration Island
Normal

Second stop (Linkoping):

Group Coefficient of variation

Deceleration Island -0.106
Normal -0.212

No significant difference




Conclusions
Islands:
« Coexistence of signals makes driver attention a challenge.
o After shift to STM running time Is extended because of long
distances to speed updates.
 From a safety perspective it's not optimal to engage drivers

with DMI interaction in the meeting points / station.
Normal:

* A big advantage Is that the switch to E2 is
performed before the meeting point/station.

' More cautious deceleration towards signal stop (even in simulato
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Effekter av nasta generations bromssystem,
energieffektiv korning och virtuella block
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European Rail Network and Mobility Management

KAJT Varseminarium

2026-05-07
Hans Sipila & Anders Lindfeldt
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Next Generation Braking systems (NG Brakes)

* Uses Brake and Adhesion Management System (BAMS).

* |In a future realization, the BAMS onboard will determine the current adhesion (Adhesion
Detection System, ADS) or receive the predicted adhesion of the railway line ahead (from other
trains). Based on this, BAMS will determine the maximum available deceleration

* The improved knowledge on the current situation Braking wet conditions
and the better system performance will result in 1.2
more predictable and shorter deceleration
B distances in wet and dry conditions 1.09
=L e Communicates with ATO onboard and ETCS ”g 0.8
O - L
'5 2 0.6
= o Capacity effects of NG Brakes is studied using g
E S|mU|at|OnS |n RaI|SyS § 0.4 _Abrake emergency
LU e Simulation area: Eastern Link, Stockholm-Linkoping ° 0 ﬁbrakesafemNGB
« Future timetable of 2040 and rolling stock with top ' o e sl mEmedRie M8
speed 250 km/h and ETCS gamma braking model 0.0 praie sofe wih mevimom 58 | |
0 50 100 150 200 250

Speed [km/h]
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Next Generation Braking systems (NG Brakes)

e 3 main scenarios Effect on capacity utilisation (max 2 h)
* Dry conditions
° Low adhesion (Waterlsoap) Dry conditions Low adhesion Extremely low adhesion
. . 0,0
« Extremely low adhesion (oil, locally) 5 l
= 20
:_*3 g -4,0
e Running times from Stockholm to Link6ping in S % 60
dry conditions is reduced by approximately gt io
20-70 s depending on train stopping pattern 9
< -10,0
S
-12,0

e Capacity consumptions is reduced
thanks to shorter running times
and less restrictive braking curves

» Affects braking towards Marker Boards -> shorter headway

B Stockholm-Gerstaberg M Gerstaberg-Linkdping
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=uropes
0,0
Next Generation Braking systems
EP? -20,0
« Stochastic simulation with delays show improved § § -
performance (reduced delays) & -400
§ -50,0
-60,0

Small improvements in dry conditions

Effect on average delay at destination

Dry conditions Low adhesion

Extremely low
adhesion

Larger improvements in conditions with reduced adhesion

Might require ATO to make use of the full potential of the system

oo N ®
o o o o

@
4,0

Change in punctuality
[percentage points]
= \I\J \UJ
o o ©

o
o

Effect on punctuality at destination

Dry conditions Low adhesion

B Punctuality [5 min]

Extremely low
adhesion
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Energy efficient driving

 C-DAS and ATO makes it possible to use available running time allowance in the timetable to
change driving speed profiles to

* reduce energy and wear

» reduce delays and increase capacity Speed profiles

80

el n Europe’s Rail new
are developed in RailSys

(o2}
o
1

* In KAJT project HESEZ2 and within
Excellence area 6 (Signalling), several speed
profiles have been developed for in-house
simulation models

== Track Speed
== \inimum Time Train Control (MTTC)
== Maximum Coasting (MC)

Speed [km/h]
N
o
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20 Reduced Maximum Speed (RMS)
== Reduced Acceleration (RA)
== Reduced Braking (RB)
== Reduced Performance (RP)
0 == Energy Efficent Train Control (EETC)
12.0 12.5 13.0 13.5 14.0 14.5

Distance [km]
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Energy efficient driving

 Example of possible theoretical energy reduction on Stockholm commuter line and The East Link
e Larger energy saving potential for trains that stop frequently
* Diminishing returns for higher levels of running time allowance
 Maximum coasting strategy almost as good as the Energy Efficient Train Control strategy

Stockholm commuter line (Spanga - Trangsund) The East Link (Stockholm - Link6éping)
50 504~ Minimum Time Train Control(MTTC)
~= Mazimum Coasting (MC)
Reduced Maximum Speed (RMS)
— ) = Reduced Acceleration (RA)
0 40 - 32 40

2 40 =40 == Reduced Braking (RB)
IS S == Reduced Performance (RP)
§ 30 ‘g 30| = Energy Efficient Train Control (EETC)
o O
o o
>
220+ § 201
Q )
L0 L0

101 101

0 2 4 6 8 10 12 0 2 4 6 8 10 12

Running time allowance [%)] Running time allowance [%)]
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Energy efficient driving

Mo del devel opment wil |l continue as part of Eur ope

Speed profiles

160

* Energy efficient driving profiles in 1404

simulations with stochastic delays
120

e Dynamic speed profiles taking
signalling aspects in front of
the train into account

== Track Speed
== \TTC
D-EETC
= Active braking curve towards EoA
Inactive braking curve towards EoA
» Signal
— Gradient

Speed [km/h] / Gradient [%o]

e 3interesting use cases where
energy and wear can be reduced
and capacity increased

* Single track lines (crossings)
» Dense urban traffic (stops) »
* Double track lines (overtakings) 20 22 24 26

Distance [km]
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ETCS Level 2 with physical fixed blocks

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

PFB PFB

PFB PFB




e MOTIONAL

E European Rail Network and Mobility Management

=urope’s

ETCS Level 2 Hybrid Train Detection with physical fixed
blocks and virtual sub-sections

Train 1 is_equipped with Train Integrity Monitoring System (TIMS)

Speed
—
X
(wy)
0
r

ZEI Al B—&a C—a3
= - VSS VSS o VSS VSS -
@) PFB PFB
g o ==<___ U= TTTTTTTTTTTTTTTTTToTTmToTTomTmmmmm T T e T
w B “""" -
S 2 ((«
— 0 RBC
al N N
LL > Distance
f I..nlcmr.)c::'\ -I P— / ; r:l? EICRCICNOIC
ALY Al B—&1
- VSS VSS o VSS

PFB
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e MOTIONAL

=uropes
ETCS Level 2 Hybrid Train Detection with physical fixed
blocks and virtual sub-sections

Train 1 is not _equipped with Train Integrity Monitoring System (TIMS) or the train rear end position
and/or train integrity reporting is not working.

Speed
@x
®
O

Distance
A3 Al B3
- Vss VSS . Vss vss
PFB PFB

Speed
[
I
]
]
1
]
I
!
]
/
!
/
I
/
I
—
—
A
®@
e

hY
1
> Distance
| r:nrn:,_—,:—.r -I i — J / - n'r: 1j|n_r! r'r . I —————.
A—ii Al B—ii Bl
- VSS VSS o VSS VSS -




European Rail Network and Mobility Management

MOTIONAL
= E

=vuropes Line and train speed + ETCS targets

Output from HESE tool ¢ \{\ Ly R
Example N N Y U

ERHE R 100

Speed (km/h)
=
o
o

ETCStargetS 0 ZIL 2 3 4 5 6 7 8 9 10 ll 12 13 14 15 16 17 18 19 20 21

Position (km)

e End Of Authority (EOA) 60- Vertical track profile 60
* Most Restrictive Speed Profile (MRSP)

Elevation (m)
NN
oNoNe]
3°5S

Elevation (m)

Train speed profile
0O 1 2 3 4 5 6 7 8 9 101112131415161718192021

Position (km)
ETCS train gradient

Gradient (%o)
==
[eoNoNe]

A IS op

Gradient (%o)

Vertical track profile

#-30
ETCS gradleﬂts 0 1 2 3 4 5 6 7 8 9 1O 11 12 13 14 15 16 17 18 19 20 21

Position (km)

Technical headway
140- -140

130- -130
120- . . -120 <
110- . . -110 @
100- 1 . I 2100 5
90- . 90 9
80 - 80 T
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Technical headway

Headway (s)

0O 1 2 3 4 5 6 7 8 9 101112131415161718192021
Position (km)
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Example from
East Link

® From StOCkhOIm tO AU A S I, > .>.-.>..>.>..>,t.>..>.>.>.rr.ttr,r.tr.trrr.rt...,’ 0

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200

Linkoping (southbound) Position (km)

Vertical track profile

Line and train speed + ETCS targets

Speed (km/h)

e RE

5% B

« Track and signal data &g a0
Bl :-80

from Traﬁkverket 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
. Position (km)
RailSys model

ETCS train gradient
30: :30

ZEI g 20 , | 20 3
Z 101 | | 110 2
Z g 0 . ' : ' 0 g
O g—lO' .. = '-108
= o 2 IR R R R R sl 300
— 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
O Position (km)
E Technical headway
150- -150
140- I -140
E 130- Y - 1130
T 120° i AR mERH IS ;. 150 5
- 5 o R0 0000 e e -0
z 100, 1 T § A 1 T '- . . : . :' - 100‘0
S 90-INInHa T “ -90 8
T 80- - : ] . -80 T
70-} L -70
604 -60

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Position (km)




MOTIONAL

E = EX am p I e fro m E a St L I N k European Rail Network and Mobility Management

=urope’s
Technical headway

150 150

140- % -140

. 130- - i = -130
Reference case with g 120- I T i el it Y 120 2

. . 110- IR e e T RN 110
physical fixed blocks £ Too MR nH e, [, il 100 £
S 90|t T ~ ' ' 90 §
T 80 - ! i ' ‘g0 T

70'_.." il . -70

604 60

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Position (km)

Technical headway

150- -150
: : 140- -140
Physical fixed blocks 130 : . 130
split into two virtual S0 : e " ihi—— 0 2
su b- se Ctl ons § 100- ........ ':..'.' i ._...._-" .'_ :N.:..' e ."’-.-:'“"-."«-\-'".f‘-s."-".w'-...-'.'. ...... -:- T .... '''' o "_-:N.' -100 §
S 90- HHHH F Hy o~ -90 9
T 80111 na Rt ] 80 T
70-.% 1 i 70
60 f 60

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Position (km)

Technical headway
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150 - -150

140- -140

130- = I -130
@ 120- It H il 120 @
_ i >110- 1 IR £.-110 7
Physical fixed blocks £ 100- e I i S BRI IR rrm 1005
it ; g 90 HHH T RN HTM ¢ ¥ 90 ©

split into three virtual £ A :

3 N ot %
. 80-_ :-; *“ e - l"-.,"' : 80
sub-sections 70-{ttuif 2 i / 70

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
Position (km)
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Line and train speed + ETCS targets

N

gE' Position (km)
Z Technical headway
®) 150 -150
= 140 ! -140
O 130 . . L ‘e -130
<120 - . 1 -120 2
= o 110- . . | o B e v s 110 ©
E Z 100 e -100 3
T © 90 -90 &
T 80 I A * -80 T
70 e o '70
5 - e e e e e e e e ) e ) ) ) B B -60
130 135 140 145 150 155 160

Position (km)
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Reference case with
physical fixed blocks

Physical fixed blocks
combined with virtual
sub-sections

Physical fixed blocks
combined with, even
more, virtual sub-
sections

East Link T approaching Norrkoping

Technical headway

MOTIONAL

e European Rail Network and Mobility Management

Position (km)
Technical headway

150-

140-
— 130"
120-

100-
90-

Headway (s

70-
60 -

110-

Position (km)
Technical headway

Position (km)
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Bakgrund

mileih kmih

« Varfor automatic train operation (ATO)? e , -

LT T '\ /--"""--
37 60 e o T o
~\ !,./ [P -.._\\ \ <.... 1 / \\
31 50 / L— p = = ==X /
R \/ e /

19 30 —/ | P y
1 . 0 12 20 { \, /
* Det gjordes ATO-tester i Stockholms tunnelbana pa ¢ 10 | \

1960-talet, ca 10 000 tester under ett ar ———— ke

° Tre anledr"ngar dé OCh nu: Z 7 Tsoo '10';200' T T z'oo;zooo T 2500 3'00; 3000 m
° Té_tare traﬂk STATION STATION STATION STATION
* Energieffektivitet

* Personaleffektivitet

:U | 1

MAXIMUM SPEED PERMITTED BY THE SIGNALLING
DEVICE IN THE DRIVER'S CAB

TRAIN SPEED — FAST RUNNING PROGRAMME — e —

TRAIN SPEED — ECONOMIC RUNNING { ——————
PROGRAMME ————

REDUCED SPEED-SIGNAL BECAUSE OF THE
PRESENCE OF ANOTHER TRAIN AHEAD IN THE e 8 e @ St
SAME SECTOR

STATION AHEAD SIGNAL ‘
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COASTING 3IGNAL 8

Fig. 5.7. Typical runs when train is influenced by restrictive cab signals, coasting signal, etc.

Kalla: Kekonius & Kallberg (1964)
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Simulering av ATO (GoA2)
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e European Rail Network and Mobility Management

Vad forandrar ATO gallande kapacitet?

« Parametrar som bedéms paverka ATO-tag:

 Tidstillagg pa 3 % som ska motsvara forarvariation
* Minskat till 0 % for ATO

» Reaktionstid vid férandrade signalbesked och
oplanerade stopp
« 2 sek for tdg med forare och 0 sek for ATO

o ETCS-parametrar (fixed values)

e T _driver — ar tidsavstandet mellan permitted och
ingripande

« 4 sek for tag med forare och 2 sek for ATO

3

speed i
P Displayed Assumed acceleration
. s permitied speed during emergency
Q/ brake build up time
: ) EED curve
; : Speed measurement
1 I '.{w . . < inaccuracy
I poit R =
: ; : : Estimated
- —— speed
Driver time Driver time Service Supervised
to avoid toavoid SB  brake build location
overspeed intervention up time

— ' Y >
Estimated Max safe

front front distance

Figure 1: Overview of the EBD braking curve and ifs related supervision limits

Kalla: ERA
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Fallstudie och metod

Simuleringar har genomforts pa olika strackor med GoA2:
« Citybanan (Tomteboda Ovre — Alvsjd) (GoA?2)
* Norrkdping-Mjolby (Fiskeby — Mantorp) (GoA2)
o Stockholm-Link6ping (Ostlanken) (GoA2)
« Citytunneln (Malmo6 godsbangard — Lernacken/Svagertorp) (GoA2)

Tidtabellen T25 anvandes om mgjligt

Simuleringar och tidtabellsanalyser genomférdes med RailSys
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Kalibrering mot empirisk data
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Resultat - Simulering

« Den extra bufferttiden med ATO kan antingen anvandas till kortare gangtid eller forseningsreducering

Malmo City Stockholm Norrkoping- Stockholm-
Tunnel Commuter Line Mjolby Linkoping

GoA2-Ref

RUNNING TIME GAIN
(seconds per km)

Q Commuter B ::: B 2 B s -
Q Regional - B . B oss B o2
Q Long-distance = = - -0.83 - -0.63
. AVERAGE DELAY
") REDUCTION I I I e
-14 -8

(seconds) 12 -19
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Paverkan pa forseningar med
obemannade tag
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Bakgrund

* Med obemannad drift forandras mojligheterna att %0 1 —— Malmbanan
hantera oplanerade handelser a0 -
« Jarnvagen ar ett sammansatt system med fa o -
mojligheter till omledning
e Hur paverkas hela systemet av obemannade tag? 3 601
o - s u
* Fallstudie med GoA4 pa Malmbanan (Riksgransen- & 50
Krokvik) = .
Z:' « Utifran dagens forutsattningar
Z : : 3} : 30 -
O e Troligt att utryckningsenheter behdver skickas ut
5 oftare 20 -
= « Resulterar i en forlangd forsening baserat pa - ' ' '
. 40 60 80 100
E responstiden Minutes
LL

« Empirisk data for responstid utifrdn min och max for

hogprioriterad handelse (pakord person) Responstid mellan Riksgransen-Krokvik

2015-2025
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Metod

Table 5: Changed delay attributions for unmanned train operations with RTO.

* Med hjélp av experter har ett antal orsakskoder

. > ) Cause  Description Change
beddmts paverkas av obemannad drift JDM___ Traction vehicle/railcar  Response time
3 ) By . . o JPS 01 Train driver Removed
» Forseningsférdelningar har justerats baserat pa JPS 03 Onboard staff Removed
dessa orsakskoder och nya simuleringar har JVA  Wagon Response time
OSY Inspection of track/vehicle  Response time

genomforts

« Antagande att dagens situation rader

* Inga justeringar for ny teknik eller forkortade
responstider

10

« Svart att kalibrera Malmbanan pa grund av tidiga
avgangar samt manga deadlocks (ca 1/3)

« Fokus pa skillnaden mellan fallen

= Iron Ore Line | Freight
= lron Ore Line | Long-distance

A Frequency

-l
<
Z
O
—
o
=
—
al
LL

T T T T
100 200 300 400 500
Delay increase
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Resultat

» Med GoAZ2 fas positiva effekter med hjalp av minskad variation som anvands for
forseningsreducering

« Med GoA4 fas blandade effekter, punkligheten okar for RT+5 och RT+29 men minskar for RT+59
och medelforseningen per tag ckar

« De stora forseningarna okar pa grund av den adderade responstiden medan den minskade variationen
bidrar till att mindre férseningarna kan hanteras

1

<ZE Iron Ore Line Iron Ore Line
IC_—) GoA-Ref GoAl-Ref

O PunctualityyoRTH 5.33 3.75
= PunctualitypoRT29 2.24 0.20
E PunctualityyoRT-59 0.3C -1.59
LL Averagelelay(s) -63 34

Delayedrains -1 0
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Nasta steg och diskussion

ATO minskar variationen, men hur ser referensscenariot ut?
» En stor osakerhet hur férarna kor idag
 Vilka instruktioner far férarna?
« Pagaende artikel som anvander signalhandelsedata for att visa variation av gangtider

« Obemannad drift kommer att paverka foérseningarna, men hur mycket kommer fordonen och
arbetssatten att forandras?

« Simuleringarna i denna studie bygger pa dagens situation

* Ingen simulering av energieffektiv krning har genomforts
« Pagaende utveckling av nya funktioner i RailSys

-l
<
Z
O
—
O
=
—
al
LL

» Troligtvis ar C-DAS det som ligger narmast till hands
« Ett fungerande C-DAS system kan utgodra en bas for kommande implementering av ATO
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Kapacitetseffekter av C -DAS

Svenska och norska unika forutsattningar
« Enkelspar

e Langa tunga godstag
 Kombinerat med gods- och passagerartrafik

e Utmanande topografi
o Klimat
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direktoratet
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=urope’s

Kapacitetseffekter av C -DAS

Potentiella effekter

* Rullande tagmoten
« Kombinerat med infrastrukturatgarder

 Minskad forarvariation
 Mindre buffert

« Slitage och energiforbrukning

—

<

% Exempel - rullande tagmaéten Ev forlzngning

— Hinderfri i bakande av métesspar

2 N 7 : -
HOH O HC ) (oK) N

S | -
e % NG

D
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Demonstrations Output to business
Development — by simulations — case and cost benefit

Driver behaviour
with/without C-DAS

Capacity simulation

models

Vehicle Dynamics

Simulations

Real tests

and real tests analysis

Compilation of
results

Cost benefit
analysis

Running time

Wear and tear Headway
Power consumption Capacity utilisation
Punctuality

Operational

handling of C-DAS
trains

Energy consumption
Driver behaviour



&

=urope's Rail

Tack!

Fragor?




=—uropes

Founding Members

M adif ALSTOM =mermec SAF ceit  ED

e p— indra

DB O favetey e Jremmove - HITACHI

DLR o S i s Inspire the Next /
ProRail

S ke [ oo BB TR B2 SIEMENS Eoy

direktoratet POLSKIE KOLEJE PARSTWOWE @ ”‘3“‘“"7 for Uife
Spotka Akcyjna

-l
<
Z
O
—
O
=

dL Strukton THALES |[REWHE “‘?\ 5@%@




	Namnlöst avsnitt
	Bild 1
	Bild 2

	Inledning
	Bild 3
	Bild 4
	Bild 5
	Bild 6

	Tomas VTI
	Bild 7
	Bild 8
	Bild 9
	Bild 10
	Bild 11: Train driver simulator
	Bild 12
	Bild 13
	Bild 14
	Bild 15
	Bild 16
	Bild 17
	Bild 18
	Bild 19
	Bild 20
	Bild 21
	Bild 22

	Hans och Anders KTH
	Bild 23
	Bild 24
	Bild 25
	Bild 26
	Bild 27
	Bild 28
	Bild 29
	Bild 30
	Bild 31
	Bild 32
	Bild 33
	Bild 34
	Bild 35
	Bild 36
	Bild 37
	Bild 38

	Emil ATO
	Bild 39
	Bild 40
	Bild 41
	Bild 42
	Bild 43
	Bild 44
	Bild 45
	Bild 46
	Bild 47
	Bild 48
	Bild 49
	Bild 50
	Bild 51

	Namnlöst avsnitt
	Bild 52
	Bild 53
	Bild 54
	Bild 55
	Bild 56
	Bild 58


