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Summary

1. How testing ETCS to place in service?.

2. How integrating the “real world” (real EVC and RBC) at lab
3. Remote testing

4. Cost and time saved by testing at lab

5. Conclusions.
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How did we test proprietary systems?

Compatibility
[— Functional Tests
| (Operational tests)
OnBoard - === Trackside
Subsystem = Subsystem

‘\ 4 Supplier XTab (UNISIG) ™
Component ] e S

functional tests - L functional tests

Ill

Final “installation
checking” On site (real
traln/track)
1. How testing ETCS to
place in service?

Very few days testing on site



GOBIERNO  MINISTERIO A Deutsches Zentrum
DE ESPANA DE FOMENTO CENTRO DE ESTUDIOS DLR fiir Luft- und Raumfahrt

Y EXPERIMENTACION

DE OBRAS PUBLICAS German Aerospace Center

How did we test ERTMS for the first APS ?

Interoperability
[— Functional Tests
| (Operational tests)
OnBoard g &= Trackside
Subsystem == Subsystem

Accredited lab A

Component = Partial Component
certification tests = ; - certification tests

SS076-094 (5S085-103
porational tests on S|te

-v—_:;-}-,gw

Long time
testing onsite

1. How testing ETCS to

place in service? m



GOBIERNO  MINISTERIO R Deutsches Zentrum
DE ESPANA DE FOMENTO CENTRO DE ESTUDIOS DLR fiir Luft- und Raumfahrt

Y EXPERIMENTACION
DE OBRAS PUBLICAS

These tests can be run remotely How should we test ERTMS for APS ?
between two different labs (in one

the EVC and in the other the RBC)

German Aerospace Center

Interoperability
Functional Tests
(Operational tests)

OnBoard . - Eael Trackside
Subsystem ~s o N 85 —_— Subsystem

Component
certification tests
(5S076-094)

This is the role of
the ERTMS
accredited labs

el Very few days
=S8 testing on site

1. How testing ETCS to
place in service?
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2. How integrating the “real world”
(real EVC and RBC) at lab
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2. How integrating the “real world” (real EVC and RBC) at lab

German Aerospace Center

* Integration of both RBC and IxL (or IXL simulator) makes easier the interface between RBC ( or IxL in this case)
and the lab. ( track circuits occupancy, aspect of the signals and status of the switches)

* In remote testing one lab integrates the trackside (RBC, IxL, LOP, trackside simulator and remote testing tool) an
another lab integrates the on board ( EVC, DMI, JRU, TIU , Train Motion Simulator and robot)

* HO between different RBC suppliers have been succesfully tested

Local operation RBCs + IxL 7 Trackside simulators: Train simulator

posts (LOP): ... Track layout, switches, EVC+DMI

Remote . .
track circuits, signal -
testing tool : : — +JRU‘

=B

4_\\ 4 \g

Real train antenna
for balise messages

Setting
routes, TSR
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3. Remote Testing
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3. Remote Testing

-

& | 4

DLR DMI Robot controlled from CEDEX lab
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3. Remote Testing

CEDEX DLR EVC test bench
RBC test bench (Madrid) (Braunschweig)

Testumgebung Testumgebung

-
S S
]
N <
. N
S o
( = ) OBU Modem

VEN
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3. Remote Testing

Speed and

position

Deutsches Zentrum

i DLR fir Luft- und Raumfahrt

73 R';’IS RC EVC Test Bench DLR
Train Motion (Su bset'094) EVC test beth
Simulator GNS (Braunschweig)
L1 messages Traln sition Tra tractlon L2
CEDEX
F|eId erore Driving Robot RRC RBC test bench
Elements esting Remote Madrid
Simul (FES) tool Desk | control omi | DMI ( )
Command: S
+ Signals * Signals
. Switche * Switches

German Aerospace Center

*  Track circuit

_ - A real RBC+ IxL (or IxL
SIM-IXL simulator) with
MYSQL DDBB specific project data
PLO Data Base Manager e

Route selection
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DLR

3. Remote Testing

TansSmeESEFEVZTansmeran zransitey = Ilge[vm\_ Y,
Radio Gateway v » x Test Event Tracker - TET

File Help

VTOE U TaNSITE I T T anSIe = TTgeTvIv

DMIAnalyzer

File View Help

Deutsches Zentrum
fiir Luft- und Raumfahrt
German Aerospace Center

> s led T 3:42:05:801 Symbol;EOA_TOGGLE:=>EMPTY 0 0 "
Numbe ﬁetwci Called )93 0.00% ps “ a
. 3:42:05:808 Symbol;DRIVER_ID_AND_TRN:=>EMPTY 0 Symbol Tree S
frein:2 p804;=>4:2.07% 0 ID A :ilmage’Description el
3:42:05:840 Symbol;B7:EMPTY=>MO0137 0 0 g P
58:2.86% 0
3:42:05:863 Robot started 0 0 0
3:42:05:978

(=}
o
(o]

EMPTY=>DRIVER_ID_HEADLINE?
0

>

; 5 3:42:05:989 Symbol;DRIVER_ID_AND_TRN:EMPTY=>NR_A1237
- .114084205981;4=>15 84% 0
3:42:06:937 Symbol;M_Button5:SET_VBC_INACTIVE=>EMPTY

U 171114084206930;865=>0;1,55% 0

2017-11-14_08:42:08:550 Symbol:M_Button4:EMPTY=>SYSTEM_VERSION_INACTIVE

o 171114084208542;1=>1256:3.89% 0

2017-11-14_08:42:08:561 Symbol;M_Button5:EMPTY=>SET_VBC_ACTIVE
171114084208551;0=>830;2.98% 0

2017-11-14_08:42:08:569 symbol;M_Button9:EMPTY=>DIAGNOSTIC_ACTIVE?

o
0O00000O0OC

171114084208562;397=>475;3.09% 0
DMIA 2017-11-14_08:42:08:578
Symbol;Train_Running_number_menu:DRIVER_ID_HEADLINE?=>SETTINGS_HEADLINE 0 0

101
p8:42 Brakes applied due to

o} 171114084208570:606=>474;3.06% 0
DMIA 0 2017-11-14_08:42:08:587 Symbol;DRIVER_ID_AND_TRN:NR_A123?=>EMPTY

0 0 o] 171114084208580;1567=>1542,3.58% 0

DMIA 0 2017-11-14_08:42:08:702 brake test
Symbol;M_Button5:SET_VBC_ACTIVE=>SET_VBC_INACTIVE 0 0 0 08:42 Manual test running
171114084208694;830=>865;2.93% 0

DMIA 0 2017-11-14_08:42:10:162

Symbol;Train_Running_number_menu:SETTINGS_HEADLINE=>SELECT_TEST_HEADLINE? 0 0

0 171114084210153;474=>616;1.46% 0 SNIUVE SUDSHALI nstib 171088

DMIA 0 2017-11-14_08:42:12:045

Symbol;M_Button4:SYSTEM_VERSION_INACTIVE?=>EMPTY 0 0 o}
171114084212037:1266=>1;2.37% 0
DMIA 0 2017-11-14_08:42:12:271

e 2T
Area "Train_Running_number_menu" changed: SELECT_TEST_HEADLINE
Area "M_Button4" changed: EMPTY
Area "M_ButtonS" changed: EMPTY

Symbol;M_Button9:DIAGNOSTIC_ACTIVE=>EMPTY

0 0 171114084212259;445=>396;0.00% 0 M_E
TIU 0 2017-11-14_08:42:12:328 O_BRAKE-ACTIVE[EB)=1 0.0000  0.0000 Area "CS" changed: STO1
0 Emergency Brake Patieed

TIU 0 2017-11-14_08:42:12:328 |_BRAKE-ACTIVE[EB]=1 0.0000  0.0000 |

Emergency Brake

TIU 0 2017-11-14_08:42:12:429 0_BRAKE-ACTIVE[EB]=0 0.0000  0.0000 k

Untitled [modified] - KWrite Untitled [modifiec <Writ
File Edit View Bookmarks Tools Settings Help

H Save H saveAs ) Close Undo

VNC|ICEDEX in Madrid using VNC+VPN|

Line: 1 Col: 30 ZINS LINE

a

File Edit View Bookmarks Tools Settings Help
© New }:‘Open HSave HSaveAs Oclose Undo

DLR in Braunschweig using

C
Line: 1 Col: 30 v INS LINE

O New L= Open

Untitled Untitled

% eee M asba le: bash - Konsole railsiteSEFEV2.railsite.lan:2 (rail @ railsiteVideo.railsite.lan:1 (railsit 09:42 AM

Remote testing tool located at CEDEX lab (Driving desk)
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4. Cost and duration reduction by
performing Operational Tests on lab

Scenario . Test campaign with 3 OBUs | Cost (k€) | Duration Duration after
(months) construction end

1.- Test campaign only on track 1,328 10,5 10,5
2.-Test campaign only at lab 180 (13%) 3 0

3.- Test campaign first in the lab

0,
(debugging) and later on track 824 (62%) 5 2
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5. Conclusions

1. Operational tests are needed to place in service a new ETCS train and/or line.

2. Performing those Operational tests at lab is the only way of saving time and
approaching the process of ETCS placing in service to the process followed with
old proprietary systems.

3. Remote tests allow testing together onboard and trackside subsystems located
in different labs.

4. DLR and CEDEX performed these tests in 2015 with the OBU at DLR and the
trackside L2 at CEDEX. Tests were totally operated from CEDEX premises in
Madrid.

5. At the end of this year these remote operational tests will be used to check the
backwards compatibility of EVCs BL3 running over L2 and L1 BL2 (2.3.0.d) lines.
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