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35 years ... in the field of digitalization of transport that is a long time %7
-

With First microscopic Freight comes into the allows improved TMS

digitalization qetwork model yvith game (K\( Qonnection is the first decisions based on

of rail started | limetable planning search, siding search, monitoring system Push Notifications, Tickets real time simulations
and simulation shunting management, ... for national and ’ e
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services — since

then in operation .
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Combined Power of HaCon for mobility
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.. also in the logistic sector ...
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From data to business impact

Better Service

Improve operations
= Deploy effective incident
response measures in time
= Reduce bottlenecks and under-utilization
= |mprove hub-processes for services
= React in real-time and improve quality

= Help the railway-system to become more
reliable

Insights

Understand and predict

= Possibilities for capacity optimization

= Effect of measures on selected KPIs

= Quality of Hubs for intermodal transports
= Events and their effects on transportation

= Incidents and how the logistics chain
is affected
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" Data

Make the most of your data

= Timetables and capacities

= Incident and delay information

= Real-time data from operations

= Health status information of assets
= Associated systems (e.g. staff)

-

4 .
Analytics
Elaborate and evaluate data
= Data fusion from relevant sources
= Geospatial Deep Learning
= Artificial Intelligence
= Transfer Learning
= Extreme Gradient Boosting

J



VEHICLES CONSIGNMENTS

INFRASTRUCTURE

Strategy — Operational excellence of transport services

Rail operations as part of the supply chains ...

Siemens Digital Logistics Supply Chai

b
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Close the gap between planning and real-time optimisation
' i E TPS Online

TPS Thin Client

TPS Online

TPS spin-off provides a controlled a0 i
online timetable process oot |
= Import of offline timetable from planning systems Teoneime IESHEN s N 2

restrictions

= Regular updates possible

= Editing of the online timetable e — Q
* Indication of real-time information and forecast Faan T R
as basis of the online timetable 0“ | Sotcion e
= Delay can be measured against GPS posions odsims ——
on Online or Offline timetable T
= ETAIs a side product "5* e — =] e
= Extension in S2R (Integration layer, ...)

ll Offline timetable

= Precise dynamic runtime calculation engine = Calculation of detailed track occupation

= Based on detailed traction and infrastructure forecast base on UIC 406 for free-floating Reference el Plan
characteristics conflict detection

= Automated retiming after changes = Train/train dependencies, e.g. turn arounds Decision s
of relevant data occur are taken into account aa 9 pr—— B

» Full modelling od control and safety = Delay propagation on single track and by resolution caleulation
technology headway conflicts are taken into account

il Forecast
detection
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National TMS < international trains

- {: : _Deutschiand
5 L Kassel
= = . . - " ’( egen -
Rail freight is international e
- é “"--";!(—:Qi:fuﬂa@’
= European wide online Traffic Management Solutions (TMS) 2 &en '@“9
is recommendable but implementation will take time ... B é’” Nomberg
= Connect appropriate national TMS if available ... A ‘3"‘ o it
= Handle international rail services, even if one of the el “”‘c“’jg
countries has not appropriate (national) online TMS Freiburg .
[ g( ".ri;"v-m(c:‘h.r
=> Intermediate solution required Sl @’
@o{: Tn:'mo
=> Integration and validation platform ... ¥l
Nowara Yerorna
Piacenaa Ferra
"‘1‘1:\. l
Genova
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From Train monitoring to ETA

) 9 (- 3 Deutschiand
New ETA Management Platform based on R
| |/ e o
standard product HAFAS SmartVMS e
_ &) '.:"Q;regb:funa@’
= All trains — national and international — in one system 2 -l ’@“9_
= All kind of data sources R é" NGmberg
= Simplified IM data via TIS L EEe g
= GPS data - a' ritemberg v Magibarg

f=

= Special functions dedicated for the needs @ e
of the operations control centers and dispatchers = 40 M 9 @
= Control Center view, Map and trains views, - @9 s
Arrival boards, Messaging functions, Archives - L=
= Highly reliable for the usage as productive system s S 00 N
Fiacenz FET'YJ
l
Genova w
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From Train monitoring to ETA

New ETA Management Platform based on -
standard product HAFAS SmartVMS .
= Additional functions developed, tested and improved within = A, — B
the ELETA project; integrating trains from various intermodal operators, & (% . Numberg
own and other different ETA calculations and calculating/comparing their - By
accuracy A" huitember s
= Evaluation of the ETA accuracy to understand different v 0=
approaches and methodologies =R
= Analysis of the development of the ETA accuracy O ‘
over the time the train is running B o
te/
£
E)

The system itself is ready for productive use based on the initial

proposal — customizing and connection to existing systems is possible
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Understanding the ETA quality

Different points of view and respective needs

Dispatcher and other operational staff of

Infrastructure Manager
Railway Undertaking

Shunting Operator
Terminal Manager
Intermodal Operator
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Last mile trucking companies
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Special Analysis Graphs developed for ELETA

Flexible evaluation
possibilities

Online functions for dispatcher

Analysis functions for planers
and (IT) developers

Accuracy development

Deduction of specific
focus points

Accuracy comparison
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Deviation of ETA
versus ATA in minutes

Relative to remaining
run time or absolute

Median or average

Percentage of ETA predictions reaching
a defined deviation range

ETA this train from different providers
including accuracy indication (past)
and input data quality




Special Analysis Graphs developed for ELETA

Flexible evaluation and display possibilities
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Online functions
for dispatcher

Accuracy
development

Deduction of specific
focus points

Accuracy
comparison



Special Analysis Graphs developed for ELETA

Flexible evaluation and display possibilities
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Online functions
for dispatcher

Accuracy
development

Deduction of specific
focus points

Accuracy
comparison



Special Analysis Graphs developed for ELETA

Flexible evaluation and display possibilities
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Special Analysis Graphs developed for ELETA

Flexible evaluation and display possibilities
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Special Analysis Graphs developed for ELETA

x percent of the journeys for line y had devitation of less than m minutes

0

Line 42137 (ETA IM)
2019-08-01 - 2019-10-24

Percent

10 20 30 40

Line 42137 (ETA HaCon)
2019-08-01 - 2019-10-24

x percent of the journeys for line y had devitation of less than m minutes

Ludwigshafen (Rhein) BA.
Ludwn%shafen(o er;hﬁg}

MannhelmR |n u
Skre &l

hm ? nzi
Kornwest] elm Rb

tuttgart-| ﬂster
Stuttgart U te[tu m

Gelsllr}gel?(stelge)
Unte&fa l%elm

Dlnuelsc Ie@
é’HF% Bst

Snchen norg HEFESITERE
" :ﬁ’:icn':;ﬁﬁns srglftéré
inchen. % nne: Exrﬁ
" hMMlph?;jn TE eimé

GroBkarolinen ﬁéng ahnk
Rosenher

H

gpctiird
Kiefersfelden
K ifste]

IC|
(m W)
fTerrgm I Sugév

Wora Hb Terr\'\lna l\ior

Abzw Ki Wg
7 rlg %&n te‘nil
Stelna;é\é:\\? %(o

COLLE ISARCH

°°”E§b'ﬁ“§&5§d"ﬁ%%%

M 60 min ®W120 min

16 | © 2019 HaCon Ingenieurgesellschaft mbH |

0

Kornwesthei,
Stuttgart- Ugt Ttu

Geisﬁré'er?%gt

Untega fn1e1m

Di ?(‘ef"c erl
i %%@3
Mﬁ her&Nu E?‘éj‘ Ee(?‘

Minch o?\annf | cﬁen

unc e E aé

GroBkaroIlnenﬁAng a
R senh |

Rosen?E §
b
Brannenbyr

4
Képeks Flfi{)en
%JH&W@%@
Abﬂv Krlg

Steina h in th
N )

M 60 min MW 120 min

Analysis functions

for planers and
(IT) developers

Accuracy
development

Deduction of

specific focus points

Accuracy
comparison



Special Analysis Graphs developed for ELETA

@ 132151 Export Ovenview & l2gg28 in == [as |
Reports

ETA data

2019-09-22 40040 So. 04:33 MILANO SM. (Segrate) > ZEEBRUGGE-VORMING (Zeebrugge OCHZ)
EEaE

Arrival (REALTIME): Mon 05:23
Arrival (SCHEDULE): Mon 06:28

= Analysis functions
for planers and (IT)
developers

SmartVMs
deviation

~ Deviation ETA HaCon (Median absolute)
~ Deviation ETA IM (Median absolute)

= Accuracy
development and
comparison between
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Special Analysis Graphs developed for ELETA

Flexible evaluation and display possibilities

2019-08-01 7 to 2019-10-14 T Refresh Data

20
IM Exit Point Arrival (REALTIME):
IM Exit Point Arrival (SCHEDULE): 18

e
~n

deviation
L=

~ Deviation ETA HaCon (Median absolute)
~ Deviation ETA IM (Median absolute)

NoOB O @

Mannheim-Neckara

Last point in the train run at which the median of the deviation

of the ETA prediction of HaCon is higher than 60 minutes.
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Basel SBB RB Gr

Basel SBB RB Gr

Indication of 120 minutes before
actual arrival time ATA

= Analysis functions
for planers and (IT)
developers

= Accuracy
development and
comparison between
providers

= Deduction of specific
focus points

JE k2
Hi
5 @
2 3
'

Last point in the train run at which the median of the deviation
of the ETA prediction of the IMs is higher than 60 minutes.




Special Analysis Graphs developed for ELETA

Flexible evaluation and display possibilities

TA data
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= Analysis functions
for planers and (IT)
developers

= Accuracy
development and
comparison between
this journey and the
median (or average)
for a selected period



HAFAS SmartVMS

The basic system

» Performance figures and data volumes designed
for large scale productive usage

= Wide scope of basic functions for various different user profiles

= Easy adaptable to specific user needs and preferences,
just by online own configurations

= Complete product - integrating control centers
as well as drivers (interaction via SmartVMS App)

» Basic SmartVMS App used in a pilot for a large terminal operator
to inform truck drivers via push notification about the ETA of their
loading unit
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Map view
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Detailed train run in the archive
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otstois savs0 | mesemie e 5551051 ce250403 201910050747 201510080515 | 201210080747 | 201910090818 | <032 reportes repores
sotstors scoss | seun g Pt saroeas | sessrazt 20 = 2 pos 022 reponis reportea
oisiars sgsso | sesme [ P s77ater | secssass 20 ez 2 o P reporiea
Sotmiorr savss sesue 20 |esrezso sicasee | sesssasa 20 2 2 P 021 reporis reportes
Zorsiore sot | semie a1 |asozna seaices sesrorsa 20 = B P 2 1020 repores repertes
sotsiorr |sdots | sesree 22 |esosuos s.sascas | s7asmss 20 = 2 2 <973 reportes reportes
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Detailed train run in the archive

Expon Overview 4
BIGDEE  Reports

Archive - Journeys

3 FuERs Numbss of sntries per page 50
Date 7 (e S G R e e i ;
e s 32 8505004 | Artn-Goldau 8549488 | 47049154 |20 08 |20 20 20 —— [ e
33 8502202 | Rotweuz £43047 | 47041752 201510080827 | 201310080837 201810080827 201810080837 reported |
g o el denane o AL E) o 34 2502213 Wohlen AG 8205775 | 47.348459 201310080350  2015-100809:57 | 2015-100908:50 2018-10-08 0357 reported | <Selectprofil=> [
?;; Start terminal departure (REALTIME) o 35 |8502239 Dottikon Umspsnnanlage 8.249167 | 47.362922 | 20 20 20 20 reported |
5 . i 5o [asomors | narmermben asaran? |47 sa04%s |outa a0 08 eas | pa1e 10001002 | 201510050585 | 20161000 1002 eponas :
D Eod el el B ED T fo 37 (8502237 | Lupfig 8.214972 | 47.445174 | 2018100809:59 | 20191008 10.07 | 20191008 09:58 2018-10-08 10:07 reported
End terminal amival (REALTIME} v 3 8500320 | Stein-Séckingen 7848828 47541552 201510081028 | 201310081033 201810081028 2018-100910:33 reported
398500021 | Prstieln 7690811 | 47522661 20191008 10:45 | 201910091048 | 201910081045 | 20181009 10:48 reported
Al e e 40 8500152  Basel SBERBGE 7668976 | 47528468 20191008 10:47 | 201510091050 | 201910091047 | 20190-09 10:50 reported
s Ll 41 8500152 | BaseiSEBREGHF 7655016 | 47.522601 2019008 10:50 | 2019-100910:82 | 2018-10-0810:50 2018-100810:82 | 002 reported reportes
D:::}:;i::j S 42 8600154 Basel SEEREGIG 7638734 47533131 2015100810552 | 20131008 10:66 | 20184008 13:30 2018008 15:11 | +0.0% | reported reported
|43 8500082 Basel SBB RE Nowdiopf (Abzw) 7632372 | 47529632 201910081332 201510091512 201910091333 201810081512 | +1:28 | repored reported i
44 8200068 Gellent 7615454 | 47549208 | 201910081328 | 2015-10:05 15:15 | 2019-100913:38 20159005 1545 | +1:39 | reported (project=d) reported (project=d)
i 45 8010666 | Basel Bad Bf 76082 | 47567730 201510081338 20131008 16:34 201810081338 2018009 18:34 reported
. . 4 8020882 Wil am Rhein 7608358 | 47583355 201510081342 2013-100816:40 | 20180081342 2018008 18:40 reported s s
e oo RN A P Pt P P - | e
S0teq0zr | so0en R 48 8018371 | Schiiengen Abzweig RIBINES 7572001 | 477667 | 201910081400 | 20191009 1706 | 20191009 14:00 20181009 17:08 reported |
Sotengzr | en0s S 49 8017188 Muliheim (Badzn) 7599597 | 47.810001 | 20191008 1404 | 2019-100917:10 | 20191009 1404 | 2018-10-09.17:10 reported
2ots1028 | 40040 el 50 8010476 | Bad Krozingen 7697504 | 47313503 20151008 14:15 | 201310081720 | 201800814116 20180081720 reported
2016025 | <00e L 518012668 | Ebringen 77681 | 47.960301 201910081413 201910091729 | 2019100914118 | 201810-0917:29 reported
201810.24 | 40040 G 52 8016332 | Leutenberg 7777602 | 47.96709 | 201910081420 | 2013.100917:25 | 20191009 14:20 201810091728 | +3.02 | reported reported
ST s 52 (2012382 | Freiburg (Breisgau) Gbf 7846001 45018195 201910081425  2019-100917:35 201910091425 2019-100817:35  +3:10 reported reported =
20151023 | 40040 PR 54 5018875 | RiegelMslterdingen 7770698 | 46151390 20151008 1441 | 201910091762 | 201910091242 2018100817562 +3:11 | reported reported
SR S AT 55 8015479 | Kenzingen 7764199 | 43194398 | 20191008 1448 | 2019100917555 | 201910091448 | 2018100917555 | +3.02 | reported reported
20151023 | 0040 v 55 8018883 | Lahr (Schwarzw) 7835304 | 45240598 | 20181008 15:01 | 2015-10:05 18:10 | 201810091501 20181009 16:20 | +3:02  reported (projected) reported
20151022 | 40040 B 57 8013475 Friesenheim (Baden) 7863157 | 46331438 20151008 1504 201310091625 201910081504 201810081825 =321 reported reported
0151002 |an0ao Bl 55 8018080 | Offenburg 7846757 48476437 20151008 1513 201310091833 201810081513 20180081833 +3:20 reported reported
2015-10.22 | 40040 Segrate 59 150102604 | Apperweier 7573504 48541303 20151008 1520 | 20131008 18:38 | 20181008 15:20 20181009 18:38 | +3:1% | reported reported
S01eq02t 40040 S 80 8010022 Achem 2065302 | 48.623957 | 201810081530 | 2015:10-05 1848 | 201810-0815:20 20151005 18:48 (projected) reported (projeced)
Zote021 <0040 piane 81 8010880 BsdenBaden 2190899 | 45790202 20191008 15:44 | 201910091908 | 20191009 15:44 | 2019-10-0918:08 reportes
soizi0zt eone e 62 8013645 Restatt £2157 48360557 20151008 1550 201310081914 | 2018008 15:60 20181008 18:14 reported
20151020 | don4o e 82 8012085 Etfingen West £387799 | 48947002 20191008 16:00 | 2015.100919:24 | 201810-08.16:00 20181009 19:24 reported s
20181020 | 40040 sy B4 8015376 Kerlsune Gbf 2424798 | 43.996703 | 201910081607 | 2019.100919:31 | 20191009 16:42 | 201810-0819:31 reported reported
Z0tei020 <0040 RS 65 8011331 Blankenlocn [Transitstop] 2484701 | 40086257 20191008 16:52 | 2019-10.09 19-41 | 20191009 16:52 20159009 15:41 | +2:49 | reported (project=d) reported (project=d)
201810.18 | 20040 PR 66 8013886 | Graben-Neudor! [Transitstop] £4505 | 49162302 20181008 1705 | 20151005 15:54 | 20181008 1706 20151005 15:54 | +2:49 | reported (projected) reported (projected)
R T 67 8017568 NeuluBheim [Transitstop] £530098 | 49291999 | 201910081723 | 2015:10.0520-12 | 201910091723 201510092012 | +2:49 | reported [projected) reported (projecied)
20191018 | 40040 ca 83 8016865 Hosienneim [Transitstop] 2536903 | 40317501 | 20181008 17:28 | 2015-10.05 2015 | 201910091726 20159009 2015 | +2:49 | reported (project=d) reportes (projected)
20191017 | 40040 b 85 8013082 Oftersheim [Transit siop] 2579197 | 40372603 201340084735 | 2015-40.0520:24 | 201810091735 20454005 2024 | +2:49 | reported (project=d) reported (project=d)
20151047 |40040 e 70 8018617 Schwetzingsn [Transit stop] 2578496 | 40383401  2019-1009 17:38 20191008 17:38 | reported (project=d) reported (projected)
20191017 | 40040 S 71 8016768 NeuEdingen/Mhm-Friedrichsield £575857 | £9.443402 2015-1008 17:45 2018100817564 | 20180092100 | =310 reported reported
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Detailed train run in the archive

& Lonout

SHERER Expor Overview

Archive - Journeys

[ PuERs Numberofentiesperpsge 80 |=]

| B3 Detail
i a e
72 8016812 Litzslsachsen 8.549198 | 49.527004 | 2019-100918:02 | 2019-10092107 | 201910091802 | 201910092107 | +3.05 reported | reported ] e
L donap 73 8020808 Wieinheim (Bergst Hot seess0z 49,5538 | 2019-100918:04 201310082108 | 2019-100918:04 201910082108 | +3:0% reported reported
{7} St tesminal dsanins (SCHEDILE) - | 74 3014760 Hemsbach 8.048702 | 48.550503 | 2019-10-08 1807 | 201510052442 | 201910081807 | 2018100821:18 | +3:08  reported (projected) | reported
= 75 8014778 | Heppenheim Nord 5030903 | 49047390 20191009 18.11 | ZV19-100921:24 | 201910091811 | 201910092924 | 4313 seporied epiten
= Start terminal departure (REALTIME] to i T
= 76 £010778  Bensheim 8.616755 | 45.081402 |2018-1009 18113 | 201810092127 | 201310091613 201810082127 =314 reported reporied ge pio
£ : i
5 [ | I NN, e om0 | 400202 20101000 19| 01810002140 | 201010091028, | 201010002048 | 1518 rpered e,
End teminal arival (REALTIME) to 78 8012071 | Darmstact Hot 8626797 | 49.872801 20191009 19:34 | 2019-100921:49 | 201910081934 | 201910092148 | +2:15  reporied | reported
79 8012070  Darmstadt Gbf 8.628802 | 49875704 20181008 193¢ | 201910082162 | 20181008 19:34 | 20180082182 =21% reporied reported
Oelay (Joumsy has ta satisfy cne of the conditions)
: 50 8020988 Weiterstadt 8.579298 | 45.909701 | 2019-100919:39 | 2019-10-0921558 | 201910091939 | 201910092158 | +2:12  reported | reported
[ doumeys - early Delay < -1 min} !
e mE 81 8014088 Grob-Gerau Ost 8494797 | 49.923401 20191009 19:43 | 201910092202 | 2019100919:43 | 201810082202 | +2:19 reporied | reported
R e 82 8014087 | GrolGerau 5435997 | 49.924303 | 20191009 19:43 | 2019-10092202 | 201910091943 | 201910092202 | +213  reported reported
82 8017407 Naunsim (5 Grob-Gerau) 5.449896 | 49.942098 | 2016-100919:46 | 2019-10092204 | 201910091946 | 201910092204 | +2:18 reported | reported
£6 £016707  MainzBischofsheim Uberltg | 8.394001 | 48.573102 20181008 1851 | 201510082208 | 20181008 19:61 201910092208 | =213 reported | reporied
85 8016705  Mainz-Bischofsheim Ostssite 5.333798 | 49.978999 | 2019-100919:53 | 2019-100922110 | 201910091953 | 201910092210 | +217 reported | reported
. L [P e, s 73708 | 4005 110091054 | 2011009 25, 20191000154 | 201900923 | 219 | seperies [ rpori i ]
Dete - Teain s | St eminal [SCHEDULE) = | 37 | 8016709 Mainz-Bischofsheim Westseite 8.3628 | 49.990703 | 2019-1009 19:56 | 2019-10-0922:15 | 2019-10-0920:23 2019-10-09 22:23 +2:19 | reported reported Ipesator (SCHEDULE)
20181027 | 40040 Seqrate 58 8016706 MainzBischofsneim Pbt 5.354799 | 49.994002 |2019-100920:25 | 201910092225 | 201910092025 | 201910082226 | +2:00 reporied | reported
20181027 | 40040 Segeate | 88 3016713 MainzKastel 5282504 | 50.006704 201810092031 | 201510082234 | 20181008 20:31 201810092234 | =202 reported | reported
20181025 | 40040 Segrate S0 8021101 | Wissbaden Ost Gbf 8.256799 | 50.040701 | 2019-100920:35 | 201910082236 | 201510082035 | 201810082238 | +2:01 reporied reported
20184025 . (40040 Segrete | 91 |so12855  Emite 8121601 | 50.027604 2019-100920551 | 20181009 22:52 | 2019-10-09 20:51 201810092282 | 201 reported reported
20181024 | 40040 Searate 52 8019114 Rodesneim (Rnein) 7.915298 | 49.976896 | 2019-10-0821110 | 20181009 23:10 | 2019-10-09 21:10 201810082310 | +2:00 reported reported
20151024 | 40040 Segeate 33 2010405 Lorch (Rhein) TE12804 | 50040297 201810082121 | 201810082321 | 20181008 21:21 201810092321 | =200 reported reported
20151023 | 40040 Segrate s¢ 2015480 Kestert 7.648002 | £0.187089 | 2019-10-08.21:59 | 2018-00923:38 | 201910082158 | 201910092338 | +1:33 reporied | reporied
20191023 | 40040 Segrae 95 8017979 | Oberlshnsiein Gbf 7513803 | 50.294197 201910092212 | 201910092352 | 201910092212 | 201910092352 | +1:40 reported | reported i
20151023 40040 Scarate | 95 |sor7978  Opertsnnstein 7603903 | 50.300004 201910082212 | 2019-100923:53 | 201910092212 | 201910092383 | +1:41 reporied reported
20191022 | 40040 Scarste 57 8020852 Vallendsr 7610097 | 50.396604 | 2019-10-082220 | 2018-10-10 00:00 | 2018-10-08 2220 20181010 00:00 | +1:40 reported reported
20131022 40040 Segisie B8 8017662 | Neuwied 7473101 | £0.431388 201910082227 | 201840100007 | 201910082227 | 201910-1000:07 | +1:40 | reporied | reported
20191022 40040 Segrate | 99 5018828 | Rheinbrohl 7339901 | 50489497 201910092239 | 201910-1000:15 | 201910092239 | 201910-1000:15 | +1:38 reporied reported
20181021 | 40040 Segrete | 100 8018415 Linz(Rhein) 7.276004 | £0.569303 | 2016-100922:49 | 201910100021 | 2019-10092249 201910-1000:21 | +1:22 reported | reported
20184021 - | 40040 Seqrate 1018012995 Erpel (Rheimy 7241503 | 50.581996 201910082252 | 2019-10-1000:23 | 201910092252 | 2019-10-1000:23 | +1:31 raporied | reported
20181021 | 40040 Seguate | 1022020477 | Unkel 7218704 | 50.602688 | 201910082255 201810100025 | 201910082255 | 2019-10-100025 | +1:30 reporied | reported
20181020 | 40040 Segrate 103 8018880 | Rndndarf 7.208897 | £0.058096 | 2018-1009.23:00 | Z015-10-1000:30 | 2018-10-08 23:00 201810-1000:30 | =1:20 | reported reported
20151020 20040 Segrae | 104|8011470 | Bonm-Beuet 7127801 | 50.738498 | 201910082313 | 20191010 00:37 | 201910082313 | 201910-1000:37 | +1:24 | reporied reported 3
20151020 40040 Segrate | 105 5020383 Teoisdort 7.150498 | 50.813603 | 2019-10-08 2320 | 2018-10-1000:44 | 2019-10-09 2320 20181010 00:44 | +1:24 reported reported 1
2011018 |40040 Segeste | 108 2020383 Troisdor Verbahnhof 74245 508218 201910082822 | 201840-1000:45 | 201910082339 | 201910-1000:45 | +123 reporied reporied
20191012 | 40040 Segrais i
e 107 8013948 Gremberg Pessonalwechselsistion Sid 7057701 | £0.894299 201910092348 | 201510100053 | 2019-10-09 23:48 2019-10-1000:83 | +1:05 f:':‘::d‘,““““' _m‘:d‘)"""““' X
20191018 | 40040 Sezrate
e o s 108 8013845 | Gremberg Personalwechselstation Nord TO4748E | 60.903 201910092345 | 201810100063 | 201910092849 201910100083 | +1:0¢ reported | reporied
S S 1098013883 | Gramberg Nord 7019299 | 50.913904 | 2019-1009.23:51 | 201910-1001:00 | 2015-10-09 23:51 201910100100 | +1.03 reporied | reported
o . 1108018681 | Koin Bonntor 6953397 | 50.915801 | 2016-1009 23:57 | 2019-10-1001:15 | 2019-100923:57 | 2019-10-1004:18 | +1:18 | reported reported
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Detailed train run in the archive

£5 Logaut

o 131427 Export Overview & 0gged in &

Archive - Journeys

£ Fiers Numberofanbiesperpage 50 [v]
oy G
118015720 | Keln West WE 939198 | 50.948702 20191010 00:01 | 2019-10-1001:21 | 2013-10-10.00:01 201810100121 | +1:20 reported reported .
Ta e @ wai | [z overas | woimEreensia con [ auue | o497 2971010 0008 |2010-10-40 0128 | 2019.00-10 0048 | 201940100200 | 120 | epotns precies) | repemte (rjaciay
L o 138015110 | Homem | 8713297 | 50.918304 | 20181010 00:86. | 2015-10.-1002:12 | 2018-10-10 00:56 | +1:18 | reported (projected) reported (projected)
______ | 114 |zp1z3z8 | Dorsfeld €.020102 | £0.552498 | 20191010 01:02 | 2015-10-10 0215 | 2013-10-1001:02 | +1:18 | reported (projected) reported (projected)
S > 115 8012510 | Daren Pbf | 8.480267 | 50.807897 | 20181010 011 | 20151010 02.27 | 20181010 01:11 | +1:18 | reported (projected) reported (projected)
U o | 188013024 | Eschweiler Hbt | 8251899 | 50.813504 | 20181010 01:2¢ | 2015-10.1002:40 | 2018-10-10 01:28 | +1:18 reported (projected) reported (projected)
117 5020008 | Stolberg (Rheinl) Gbf |8.218180 | 50.794599 | 20181010 01:27 | 2015-10-10 0243 | 2018-10-10 01:27 | +1:18 | reported (projected) reported (projected)
Ffniisinblie et il 118 8010015 | Aachen Rothe Erde Gof 04232 | 50774401 201810100132 201510100245 | 2018-10-1001:33 2015-10-10 02148 | +1:18 | reporied (projected) reported (projedted)
s o R v i s B | 118 5010018 | Aschen-Rothe Erde Fbf |8.14004 | 50.708702 | 201810-10 01:86 | 2015-10-10 02:52 | 2018-10-10 01:30 201510400252 | +1:18 | reported (projected) reported (projected)
| Soueneys - sy Delay <1 m 120 8010002 | Aschen Hbf |e091199 | 50767497 20181010 0138 | 201510100254 | 2019-10-1001:38 2019.10-40 0254 | +1:18  reported (projected) reported (projected)
[ Joursieys - on time: | 121/8010010 | Aachen west Por |8.074298 | 50777986 | 2018-10-10 0146 | 2013-10-1003:38 | 2019-10-10 02:38 2019-10-10 04:02 +1:52 | reported reported
! e 122 5010012 | Aschen-Gemmenich €033002 |EO.TSEE (20191010 0247 | Z015-10-10 0410 | 2018-10-10 0247 2015-10-10 04:1 reported (projectad. reported (projected. x
! | | | | comected) conected)
123 | BB00B5S | MONTZEN-FRONTIERE | 0021595 | 50753479 | 2018-10-10 0249 | 2013-10-100410 | 2019-10-100248 | 201910100410 | +1:21  reported reported
124 8800187 |BOTZELAER | 8.010404 | 50.747253 | 2018-10-10 02:580 | 2018-10-10 04:11 | 2018-10-10 02:50 201810-10 04:11 reportes reported
: 125 8500867 | MONTZEN-GRILQ | 5.963282 | 50.717715 | 2018-10-10 02:85 | 2018-10-10 06:17 | 2019-10-1002:55 | 2019-10-10 04:17 reported reported . :
Dete Start terminal [SCHEDULE} 120 5500850 | MONTZEM-EST | 5.856242 | 50.718524 | 20181010 0265 | 20181010 0418 | 2018-10-1002:55 | 2015-10-10 0418 reported reporied Jperator [SCHEDULE)
20181027 | 40040 Seguate 127 8500332 | MONTZEN-GRILN | 5.950544 | 50.721409 | 2018-10-10 02:56 | 2018-10-10 0418 | 2019-10-1002:56 | 2019-10-10 04:18 reported reported
20181027 40040 Segrate | 1288800234 | MONTZEN-GRILM | 5.928883 | 50.728745 | 20181010 02:58 | 2018-10-10 04:20 | 2019-10-10 02:58 2018410100420 | +1:22 | reported reporied
20181025 | 40040 Segraie 129[8B01771 | "GRENS VLAANDERENWALLONIEL24 |5.910156 S0.73448 201910100250 | 2015-10-100421 | 2019-10-10.0259 2019-10-10 04:21 reported (projected) reported (projected)
20191025 | 40050 Segrate | 130 5501025 | REMERSDAALBLOK 12 | 5.EBEE23 | BO.74054T | 20181010 0301 | 2018-10-10 04:28 | 2018-10-10 02:01 201910100428 | =127 reporied reported
20184024 | 40040 Segrete 131 5500242 | SINT-MARTENS-VOEREN-ELOK 10 | 5816500 | 50.74883 |2018-10-10 0306 | 2018-10-1004:32 | 2018-10-1008:00 | 201810100432 | ~1:28  reported reported
20181024 | 40050 Segrate 132 8801772 | "GRENS WALLOMEVLAANDERENL24 | 5777824 | 50748521 20181010 03.09 | 2015-10-100435 | 201910100309 201910100435 | +1:20 | reported (projecied) reported (projected)
20131022 20050 Segrate | 133 8801508 | Y.BERNEAU 5712007 | 5074768 |2018-10-10 0313 | 2019-10-1004:38 | 201810-1003:13 | 201810-1004:38 | +1:25  reported reported
20134023 40040 Segrae | 138 5501038 VISEHAUT 588116 | 50.743845 | 20181010 0315 20181010 04:38 | 201910100815 20191010 04:38 | ~1:23 reporied reported
20154023 40040 L 135 8801187 | YVISEHAUT |5.604478 | 50.74426 (201810100316 | 2018-10-1004:39 | 201910100216 | 20191010 04:39 | +1:23  reported reported
20131022 40040 Segraie | 128 8801208 |RACCVISECER 5601152 | 50.743244 | 2018-10-10 03:20 | 2018-10-10 04:42 | 2016-10-10 03:20 20181010 0442 | +1:22  reported reported
20191022 | 50040 Segrate | 1378800119 | BASSENGE 5611939 | 50.788821 | 2018-10-10 0325 2018-10-1004:46 | 2019-10-1002:25 20191010 04:46 | +1:21  reported reported
20191022 40040 Segrate 138 8801542 | Y.GLONS | 5533804 | 50782323 | 20181010 03:30 | 2019-10-1004:50 | 2018-10-10 03:30 20181010 0480 | +1:20 reported reported
20181021 | 40040 Segrae | 133 5501773 | “GRENS WALLOWIEVLAANDERENL4 | 552175 | 50757375 |2018-0-1003:30 | 2015-10-1004:50 | 2018-10-1003:20 201310100450 | +1:20  reported (projected) reported (projected)
a0zt 40040 S | 150 8001428 | VERBHESSENATIEAUTOTRANSPORT | 5.434993 | 50.772513 201910100333 201910-100453 | 201910-1003:33 | 20190-100453 | +1:20 reported reporied
20191021 | 40040 Seguate 1418801151 | TONGEREN 5473938 | 50784172 20181010 03:34 | 2019-10-1004:54 | 2018-10-1003:34 | 20181010 04:54 | +1:20  reported reported
20181020 | 40040 Segrate | 142 5500157 BILZEW 5509183 | 50.865088 | 20181010 0344 20180100503 | 201810100344 201310100608 | =111 reporied reported
20181020 | 40040 Segrete 143 5500233 | BILZEN-WIKSFOOR | 5.E07151 | 50.678433 | 20181010 0344 | 20181010 06:04 | 2018-10-10 02:44 | 2018-10-10 06:04 reported reported
20151020 s0080 Sy | 122 8801385 YROOIERWEG 5507313 | 50878685 | 201510100345 201310-100505 | 201910100345 | 2015-10-10 0505 reported reported
20181048 | 40050 Segrae | 1e5|ssts0s | BEVERST | 550854 | 50881085 | 20181010 03:46 | 2018-10-100508 | 20191010 03:46 | 20181010 05:08 reportes reported
20191048 | 40040 Segrate 140 5500324 | DIEFENBEEK 5416084 | 50.911414 | 20181010 0362 | 20181010061 201910100882 2013101006111 | =1:18 | reported reported
201840.48 | 40060 T 147 BBO0523 | HASSELT | 5320181 | 50831118 |2018-10-1003:59 | 2019-10-100518 | 2018-10-1003:59 | 201910100518 | =119 reported reported
20151047 | 20040 PR 143 BB00528 | HASSELT-AFLOSL35 | 5.202827 | 50.938935 | 20181010 04:02 | 2018-101005:21  2019-10-1004:02 | 2019104100521 | +1:19  reported reported
20194017 | 40040 Segrsie | 129 8801837 | Y.WEST DRIEHOEK HASSELT | 5.288494 | 50.937988 | 20181010 04:03 | 2018-10.1005:22 | 2019-10-1004:03 201910100522 | +1:18  reported reported
S acsh 150 8801081 | SCHULEN | 5188079 | 50.963354 | 2018-10-10 0410 | 2015-10-1005:28 | 2018-10-10 04:10 2019-10-10 0528 | +1:15 | "EPOMEd (projecied reported (projected. x
| | conected) coneceg)
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ETA is key for the future
and we will further invest in it!

... ETA Is just at the beginning ...

ELETA is just one step in our strategy, as:
= Operational excellence is very important for all actors
» Resource and asset optimisation is key
= Better integration in supply chains is needed
» Reliability a must - to gain back trust

= ETA gets even more important in the broader context
of digital twins and automation...

Lessons “confirmed”:
= Further direct data sources needed to limit inefficiencies
due to incomplete (processed) data from intermediate
systems
= Whole system has to be taken into account, and the
proper combination of various components and data
sources is vital
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Thank you for =
your attention! /‘HaCc:n

Lars Deiterding HaCon Ingenieurgesellschaft mbH
Lister Str. 15

Executive Director 30163 Hannover

Germany

Tel.: +49 511 3 36 99-132
Fax: +49 511 3 36 99-99
lars.deiterding@hacon.de
www.hacon.de

27 | © 2019 HaCon Ingenieurgesellschaft mbH |




