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I Where are we today?

served.

] Iélecffomagnéﬁc axle
counters have been.industry
standard for over 50 years
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» Sensitive to EMI and lightning
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> Vandalism (copper cable)
> Bulky sensors

> Need to remove sensors for
track maintenance
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> Power supply and complex
signal transmission

This document may not be reproduced, modified, adapted, published, translated, in a

part or disclosed to a third p:

e e "

| SEMERATEEEDE
50EZ X

| EEEM...

> H B EAPIE TR R BUK
> AR (E 15 F 5 48)
> ERlZRIEEB X

> REEEE T IFISFEIRERETE#IE
peE

> BiRHEEH ZEREH0




I Content f§5 AR

| Technology / E m#xfii
> Working Principle / EHI[R3E
> Product Components / Eanictt

> Lite4ce Sensor Installation / Yt atilgs 7 228
| Upgrade and Integrq’rion Strategy

RMFRIMEBESR

» Brownfield Appllco’rlons
HERBRMENRA ZER

» Greenfield Applications
A FHZRE

| Status / 3R
> Field Tests Performed / #1735 1585
> Status and Outlook / IRARFIEE

ny way, in whole orin

sent of Thales - © Thales 2018 All rights reserved.

This document may not be reproduced, modified, adapted, published, translated, in a
arty without the prior written con

part or disclosed to a third p:

o



THALES

-

Working Principles

FIBRE OPTICAL WHEEL SENSING
FIBRE BRAGG GRATING
PATENTED WHEEL SENSOR
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Physical Principle Fibre Bragg Grating
Y 3R iR BER G 48 4% 1t

“Wh"e" Iight

Signal
= ik

- — 1

Ejarqih/ﬁggﬁ:— I :
—— - (e) !!




Sensor Principle: Detecting Mechanical Strain
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Force
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Passing wheel
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Litedce Sensor Rail Web
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Shear strain inside the rail resulting from a passing wheel
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I Signal Evaluation / 3§27

| Opto-electrical components transform
the reflected wavelength into an
electrical signal
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| The new Sensor provides almost the
same signal as our current technology

JeAiET E R iE (A B R R T R 2 (53R

This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole or in

<

Delta Wavelength Wavelength

| —$1-82
— Threshold
0 200 400 600 800 1000 1200
fime /ms
> Start film

1400




THALES

-

Litedce Product Components

Components for Greenfield Applications
Components for Brownfield Applications
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I Upgrading Existing Environment / IR B 2 RIRIGERIERA
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Electronic Unit (E.U.) Electro-magnetic Sensors

L e=X__ Sk30H
X B 4-wire copper

oi L R

§§ | max. 30 m ( Sk30K
g° Az LM '

-~ Axle Counter Evaluator ISDN on 2-wire

Ei &R copper, Replacement of
o8 | (mia I max. 13 km Sensor
SE MR | N ———

ZHGE)% .-‘,V-EI.n'm'u I'E; B B B X -.

‘ég S I PRI Replacemenf of

. Litedce Subrack * Rail Contact

33 « Cu cable to E.U.

08 2-wire F.O. :

g< max. 20km Litedce
g2 directly

58 } connected to ACE

82 Sensor

Junction Box
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I Litedce Sensor / Ye4lETER2S (1/2)

ko)

| Wheel sensor with 8 m optical tail cable

8m i ET =S
2 40 x 170 x 3 mm, approximately100 g
F A2 52fE40 x 170x3 mm - EE=X100 g
> 2 optical fibres per wheel sensor (dark fiber)
BHACHEETH B 22/ B E
2 One duplex Lucent connector
—#H% Lucent #ZTE
» Each component of the system is tested at “
all times with built-in self tests

5-z#mnHEEzREEEIHER ﬁ
> Drop-off detection (closed-circuit principle)
W& A5 R (B IS AR B R 38 )
2 Minimum axle load of 1 ton

R &/ \EE 1
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I Litedce Sensor / Yt4lETEN =S (2/2)
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| Dry adhesive film on the Sensor
TR E R IR
> Sensor is glued to rail and has a built-in
drop-off detection

St IR E R e B BEEREER
> Activated with specific inductive tool set
FENRAFNEZERE
2 Installation possible within 10 fo 15 min
ZHRFFEA10~157 18 “
> Fit and forget principle
BIEE - = 7 EmERE ﬁ
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Adhesive Bonding

Using dry adhesive film plus inductive heating
Installation process
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I Dry Adhesive Film Activated by Inductive Heating / A FERLZE B IR

| Bonding of the wheel sensor to the web e | [T oo
of the rail by / AT RBLERREIERE OFTHE ONIOTIE g ANDCURG
» Cleaning of the rail web with a grinder BE JOINED
» Application of the dry adhesive film on the

sensor

Cleaning the Rail

2 Inductive heating in order to impart heat via e

conduction on metal part causing a bond
though selective heating and melting

| Fast bonding solutions through inductive
heating / BHRMKEHZZLZRA N
2 Initial strength within seconds
2 Final strength within a few minutes

> Working under harsh climatic outdoor
conditions

Lite4ce Sensor
with Adhesive Film

This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole or in
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I Adhesive Bonding Tool / BIEFZETH
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| Induction Generator

> External power supply (generator 2kW)
required

| Inductor for adhesive bonding
» Produces inductive heat

| Bonding on a cleaned rail by
inductive means within 60 seconds

| Tool for commissioning and fault
finding
» Reproduces the optical wavelength
signals
» Calibrated wavelength reference

Optical test
equipment

Inductor for
adhesive bonding
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I Mounting Components / Z3t4H 4
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| Standard Protecting Tube

RERREEE
THALES
| Sensor Protecting Plate ‘E a a

JeHET IR RIEEE N
| Rail Foot Clamp / &, J& & 5

. -

» or COTS component o !
| —

2 Thales cable fixation

» e.g. Voestalpline ClipFix system

] Sleeper Mounting Clamp / Ei il Z3E3k
2 inner+outer protecting plate from Thales
» or COTS component

Thales Cable Fixation

Thales Protecting Plates

THALES



illg

I Sensor Connection Box / Stiist il s2 i
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] Connection box at the track side
ESERE

> COTS component

ny way, in whole orin

- ©Thales 2018 All rights reserve:

> Connects the optical fibres to the line side
optical cable

nt of Thales

» Connection box with terminals for 8 fibres

> For up to 4 Detection Points Cueilen B
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I Litedce Components / Litedceté st 23 2814(1/2)
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| Litedce Sensor / et El=3

» F.O. tail cable (5,5m or 8m cable) with
duplex Lucent connector

SO ETERER 4B (5,5m or 8m JEAE)BIE
duplex Lucent #%88
] Connection Box (COTS) / &R &
2 Terminals for up to 4 sensors
O EEAH S ETHsR Rl e
| Outdoor Distributor (optional, COTS)
=M d o ECRR

» Terminal for multiple fibers from the
main cable / F & o 8%

Ouvutdoor \ Main Cable

Litedce Sensor

Sensor Tail Cable
Connection Box j

Branch Cable

Outdoor Distributor q

Indoor Distributor

-3

Counting Board :‘ [' ['; "5 ]'; 1'5 ; i
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I Litedce Components / Litedce 4 st Ehz3 2814 (2/2)
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| Indoor Distributor (COTS)
ZEANE I ECE
» F.O. termination rack in SER
515 i 2= 06 A 70 Bio # 2R
» Connects all F.O. Components
LRt Ao
| Counting Board and CB Subrack
a1 & i B G 57 HE AR R
» Subrack for up to 32 sensors (16 CB's)
BHFTEE Ao EEI21{E 5T EhEs 2 Al
PRA B BERBEEIR £ (16 R ETER)
» CAN-Bus to indoor evaluator Unit (ACE)
R I E I 2R ST SR 5T R 8T
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Litedce Sensor

Sensor Tail Cable
Connection Box j

Branch Cable

Outdoor Distributor q

Indoor Distributor
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Lite4dce Counting Board and CB Sub Rack

i ﬁk”fiﬁﬁ%”f”*&ﬁ[uuﬁﬁrk (1/2)
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] Litedce Counting Board

JCAET RS T SR

» Connects 1 or 2 Lited4ce sensors for up to
20km distance
BB 2 AT E RS - EERROIZE200ELIE -

» Program plug for site-specific engineering
data / BUERTH

» Two IP-Interfaces for redundant networks

(connection to indoor ACE)
HEIPRE(EEE2ZENACEHS)

Program
Plugs

Lite4ce Counting
Board

-t . . . . . . f

: I llé- lli- lli- [l;" [I;" Il I .

Lite4ce Sub Rack
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] Litedce Counting Board Subrack 1 N 5'.' !'_' l" o i
JE 4 AT El =3 BE T BE 22 _peaaRy | W
> Max. 8 CB’s plus 2 power supply modules in one sub rack Litedce Sub Rack

PE M B 2R o] B N8 R ETE R K2 R EEIR
> Maximum 2 fibre ophcol sub rack can be combined, equal to 32 sensors per ACE
OS2/ E M BFEIR - BHSTEE TS o] EIE321E Yo 51l es
» Power supply and CAN-bus transmission is provided via the backplane
ZHmERIEHRERKERE 2 EEH

> All components inside the sub rack communicate via the CAN-bus
WIZRAE PR AT EBE RS E

> Subrack connects to the ACE via CAN Bus / B8 E R HEE4 Hz LEARTEEIT
> Fully compatible to the Az LM architecture / B1Az IMEBTERS
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Az LM: EFi 2 ZEI R - EIEZEARE

| Litedce Subrack / JtéiEt a3tk a2
» Connected via CAN-bus to standard ACE
2 Full compatible with all ACE units (2002, 2003)
2 Up to 16 fibre optical wheel sensors

2 Maximum 32 wheel sensors per axle counter
evaluator

» Ethernet Interface
> All DP combinations possible

- Serial I/O boards to connect conventional
Detection Points (Sk30H/K)

- Parallel I/O boards to connect relay control
systems

- IP Interface to IL and/or DP via network

© Thales 2018 All rights reserved.
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Az LM: Outdoor Revolution - Indoor Evolution

(s |2 ===/}  CAN
ACE : .' 0000 Bus
e Lol L kgl | §
Pl T T T T T g~
- Iélﬁlglgiglgr I
the4ce '- : %.E lEE 'E .E 'E. t -'

. Sl onnoa
Litedce [ ot [l ol ol ol i
e T e P B B B
o ERERES R .
Lite4ce ll@filgfg'li[Qi i

2002 ACE, 1 Lited4ce sub rack,
4 sections, Relay Interface,
12 Lite4ce wheel sensors

2002 ACE, Ethernet Interface,
2 Litedce sub racks,
24 Lite4ce wheel sensors
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i Upgrade and Integration
Strategy

Brownfiled and Greenfield Application Configurations
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Brownfield Applications

AMECERLERE Standard Configuration

Indoor Cabinet Track Side / Track (BEE 5% &)
IR E AR : -
..using Ethernet Electronic Unit Electromagnetic
. - wheel sensors
..using V.24 Transmission
ACE Detection Point Upgrade = Sk30H/K
FTEE&E T . 2-wire Cu, -
e rr——r— 2-wire Cu, ISDN, max. 30m amme—
"‘I ~;.;;?“H*"-"H'-'f-*f"f. Ethernet Outdoor .
[ Lg;@@bébéébb%;ﬂ Cabinet
‘! DP upgrade by replacing
1 sensor and E.U.
E; ISDN/Ethernet .
Cu,FO.or & Converter — i
- GSM-R | o :lte4ce Sens_o;
‘ :‘ s ‘ | x/ "7_;——-__"__71
V.24/ISDN | i V.24 ISDN/V.24
Converter 3** Converter
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I Greenfield Applications / i 24 EFHZRE
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" Indoor Cabinet
Rae = e iF
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Litedce Subrack

JeHET B AR 2R

N

ISDN or DSL

Track side

F.O.

max. 13 km

Outdoor Cabinet Modular E.U. Litedce Sensors
Ethernet :' ‘ ||§' ‘|; 1.{ |.§ l 'l I-: F.O. T F.O- - _- i
Lite4ce Subrack Litedce
Ethernet 1/0 Junction Box
F.O. iﬁf F.0 =
15-20km e
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I Brownfield Applications: Modular Detection Point
MBS ERAZEE: EAEET a3

| Housing of classical EAK30H containing
the modular Electronic Unit consisting

2 1 power supply board 54-120 VDC/24VDC

» 1 Lite4ce IF board
- connects 1-2 fibre optical wheel sensors
- IP / Ethernet interface to ACE

- carries a program plug containing the site-
specific engineering data

» Optional: 1 communication board

- ISDN
- DSL E.U. for Modular Detection Point

served.
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Current Status

Field Tests Performed
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I Current Status / BEIIR R

| First test started in 2015

any way, i Whl

- | Thales holds patent in 43 countries since 2016

~ ] So far more then 10 Mio axles counted failure free

ntof Thales - © Tha I s 2018 All rights r

| Safety Qualification test started (German Railway Approval Authority)
| SIL-4 approval expected by beginning of 2019

| Cross acceptance can commence mid 2019

rty without the prior written conse

| Taiwan trial planned to startin 11/2018

| Further applications planned

> Weight, speed, flat wheels from the same sensors
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I Field Trials /%%t 805
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| Trials since 2016 (Main Line)

2 Swiss Railways, main line
- Location: HardbrUcke, Switzerland
- Challenge: heavy vibrations, bridge

2 Luxembourg Railways, main line
- Location: Wecker, Luxembourg
- Challenge: High train diversity, high
EMI
2 Swiss Railways, main line
- Location: LowenstraBe, Switzerland
- Challenge: slab track, tunnel

2 German railways, main line
- Location: lllingen, Germany

- Challenge: bad ballast condition,
shunting

2 More frials in France, UK,...

| Urban Rail (Stuttgart, Germany)

2 Location: underground, close to
main station

2 Challenge: light vehicles, high
traffic, tight curve radius

3000000

2500000

2000000 +

1500000 |-

Number of axles

1000000

500000 |-

0




I Trial Systems Z 4 1E

[ Acip Tests / RIEERR

2 Environmental conditions

o slab track, bridge, bad ballast conditions,
Temperature, EMI, vibration, torsion, drop-off detection,...

2> Operational conditions

o Different frain types, shunting, high speed, light vehicles, spinning wheels,
breaking conditions, famping and grinding

| Collecting data / EIEULEE

» To refine wheel detection algorithm
2 To prove safe and reliable wheel detection
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I Lite4ce Sensor Characteristics /Yt T EIZZ =45 € (1/2)

. ] 100% passive outdoor components / 100%Z 9 # &1 7T 4

> No power and no electronics at frack side, no copper cable, no vandalism,
no power Ioss Ii’r’rle _power consumption

HEINERFTK  EBEFTEEI  BENETK  SHEEWERZEEREBRINFER/N -
.|| Sensor is immune against / #...5%5

2 All sort of EMI radiation, DC and AC back current, lightning, flooding...
Tl T8 - HERERKRAR ZERER - PIEREK...

2 Magnetic and electro-magnetic fields, Eddy Current Brakes
W5 A E S - AR A EE

> Surges and bursts, ,,dirty" Power Supply / 328 & Ak E (FR ), R EZ F I E R

> Weak bonding / Mess 25 B (HIH0: #Eith...)

» Environmental factors (temperature, humidity, UV radiation,...)
RIERER(RE « BE - =IME...)

> Mechanical signal disturbance (vibration, rail torsion - and bending)

BB (RE) ~ SEEEAT. ) THALES
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I Litedce Sensor Characteristics / Yt#i T3 =45 € (2/2)

. | Environment / IR1%
> Sensitive for axle load > 1000 kG / 18 Hl#m#H 2 E=>1000KG
o No disturbance by maintenance vehicle / A2 #(EETRTE
| Very high MTBF / ST E

2 Less mechanical Gnd electronic components, electrical joints

WO hElhHt EFTHESF oHBEZ2HE -
| Reduced Life Cycle Cost / BR{ELE BRI A

> Cost effective: 30% cheaper than copper cable / B ANz LB 1K 430%

2 No access to the site for any maintenance (adjustment etc.)
BEAILS (IR5) #EaE (HIINREE. )

> No dismounting for frack works / FRElE =& TERF B RER

> Little Power consumption, no copper / BiRHFEB/D « G RIHE -

n any way, in whol I
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Thank you very much
for your attention!

Dr. Joachim Hdarle
Head of System & Technology
Axle Counter Business

Phone: + 49 711 869 46593

Mobile: + 49 172 828 1532

Fax: +49 711 869 43316
joachim.haerle@thalesgroup.com

Thales Germany
Thalesplatz 1 — 71254 Ditzingen, Germany
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