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Definitions — RFID

RFID — Radio Frequency IDentification

 Is a technology for wireless communication between a reader and a
transponder/tag

RFID can be split into active and passive systems:

« Active systems have a battery in the transponder/tag
« Passive systems have no battery in the transponder/tag
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RFID projects with active tags e

Luled — Narvik (Norway)
- LKAB/MTAB, Iron ore train, >1000 wagons
- Active RFID-tags, Amtech/Transcore
- 1990 -

mmm==  Pited — Umea, Freightwise project (EU)
- SCA, Paper wagons, 240 wagons
- Semi active RFID-tags, Tagmaster
- 2007 - 2010

m=mmm | Uled — Borlange
-SSAB, Steel trains, 400 wagons
- Active RFID-tags, Adage
- 2008 -

mmmmm  Stockholm

- Commuter train, 20 wagons
- Semi active RFID-tags, Tagmaster
- 2007 -2009
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Ralil traffic in Sweden

60-70% of wagons in Sweden come
from other European countries

N

Need:
» European standard for RFID system

« Standard for information exchange

@n

5  2011-02-17 RF|D in Ra|| ':_D D T




TSI rolling stock — freight wagons

EU legislation for rail transport in Europe

* RFID transponders/tags are not mandatory

« Two passive transponders/tags per wagon, one on each side
« |SO 18000-6 type A air interface

* Reads the individual tag ID/wagon ID, date and time

e Speeds up to 30 km/h
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RFID demands for a pre-study (2009)

» Speed over at least “160” km/h
* Open standard

 Potential EU-standard

« Easy to maintain

« Competitiveness

* Robust

 Possible to use in other transport systems
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Pre-study results:

Upgrade TSI

Upgrade air interface standard to ISO 18000-6 type C / UHF gen 2 class 1
e Speeds up to max speed of the wagon
* Not just for shunting yards but also trackside detection
« Recommend RFID transponder/tag on rolling stock — freight wagons

Position paper
« Finland (RHK) and Sweden (BV)
« EIM - (ERA) — (Commission)

Published on EIM website: www.eimrail.org/techpapers.html
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RFID proof of concept — Passive tags ...
UHF gen 2 class 1/1S018000-6 type C

= Stockholm — Goteborg
- Post train - 160 km/h

- 9 post wagons
- 2009 -

s Stockholm — Goéteborg

- High speed train - 200 km/h
- 30 engines (X2000 Train set), SJ
- 2010 -

= Falkoping — Goteborg
- Container wagons
- Dry Port project, EU
- 2009 -

Olofstrom — Goteborg — (Gent, Belgium)
-Container train for Volvo
- 210 wagons (Green Cargo)
- 2010 -
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RFID project for Proof of Concept o,
/£3

RFID readers from
- Scirocco / / 2:
- Siemens / /
- Intermec /7 .
- Tagmaster / / Scirocco

RFID transponders/tags from o //
- Scirocco Falkoping

- Siemens O

- Confidex Siemens !
! Scirocco

LLLLL

- OmnilD

Intermec !
! Tagmaster
Olofstrom

Siemens O
Siemens !
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Goteborg

! Tagmaster
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Axle counter/ 4.2 A : e, "““; Axle counter /
Wheel sensor s B N R Ui RGNS MR 4 S Wheel sensor

RFID reader I8018000-6 C / UHF*genVZ class 1 B SRl T e
Axle counters /Wheel sensors ' ‘a
- detect.vehicles/wagons without transponders/tags

- Speed
- direction
I3 . - - distance between axles
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Tag position on wagon

ANNEX F
COMMUNICATION
Vehicle capability to transmit information between ground and vehicle
Fig. F1

Tag position on wagon.
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In the Fig. F1 (above), Al and A2 are respectively the minimum and maximum height above rail for positioning the centres
of the tags in all conditions of wagon loading and suspension movement:

Al = 500 mm
A2 = 1100 mm
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STANDARDS

Air interface:

1ISO18000-6 typ C
UHF Gen2 Classl

Reader Data Exchange

sy o to share
(= information ?

Tag

How to structure
tag information ?
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Structure of tag information

Transponder/tag
/Tag number \ _
Company prefix, A/B + Wagon number
EPC - GIAI 96 1/2 + 12 digits

User memory

\_
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Tl m— Message IDx Passage Date f Tine Drirection Hr of Axles Readertypes
Search by wehicle
Passage  Axles 11458 Ordensberg_USP QB2 2011 13:36:58 u 28 Siemens
Passage  Aodes 11455 Odensberg_MNSP QB2 2011 13:28:13 u 28 SCinoooo
Passage  Axles 11454 Linsboda OB/ 2011 12:32:18 3 g2 Siemens570R
_________________________ Passage  Aodes 11453 Ordensberg_NSP QB2 2011 12:25:24 u 24 Scinoooo
Search B
Passage  Axles 11452 Sunderbyns_Sjukhus O8/02f 2011 11:59:27 3 75 Adage
Passage  Aodes 11451 Odensberg_MNSP QB2 2011 11:30:22 u 24 SCinoooo
Passage  Axles 11450 Sunderbyns_Sjukhus OE02 2011 11:22:21 u 1s4 Adage
Passage  Axles 11443 Soteborg Q5022011 11:14:57 J &4 Tagmaster
Passage  Axles 11445 Odensberg_MNSP QB2 2011 10:26:14 u 28 Scircooo
Passage  Axles 11447 TwEribsck Q5022011 10:02:07 u & Adsge
Passage  Axles 11445 Odensberg_USPE QB2 2011 O9:49:43 u L~ Siemens
Search by axles
Passage  Axles 11445 Odensberg_MNSP QB2 2011 O5:30:24 u -] Scirocoo
1 ¥ | Min Passage  Axles 11444 Ordensberg_USP OB/ 27011 O9: 30: 04 u 28 Siemens
B12 - = a Passage  Aodes 11443 Pals=bo QB2 2011 O9: 16:39 3 108 Siemens&T0R
_________________________ Passage  Axles 11447 Pakebo OB 27011 Or5: D0z 0t 3 £4 Siemens570R
Search by date Passage  Aodes 11441 Odensberg_MNSP OB/ 7011 OE:27:01 3 28 SCinoooo
Passage  Axles 11440 Pakebo OB/ 2011 O8: 18:27 3 ) Siemens570R
Diate from
Passage  Axles 11433 Odensberg_USPE OE/02f 2011 O7:31:06 u -] Siemens
Dat= To Passage  Axes 11435 Odensherg_USE OE/02{ 2011 06:40: 08 u 24 Siemens
""""""""""""" Passage  Axles 11437 Lansboda OE/02f 2011 D6:31:14 u =] Siemsnst70R
UL
€5 Lokalt ir
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Detailed view for: No. EPC No. Jsrnvigsféretag  Vehicleld Timestamp AlB
1 JMOEBCF43290021B92846509 Gresn Cargo 317445523465  08/02/2011 12:32:18 B
Passage: L%ulifonsbods
2 340EBCF43290021B52846087 Gresn Cargo 317445521543 0B/02/2011 12:32:18 B
U= s et e s 3  3I40EBCF432500132BDDFSE56 Gresn Cargo II7A4EEIIE06 08022011 12:32:18 A
Soesieadl a IM0EBCF4375002 1BI2E45E0D Green Cargo 317445520505  OB/02/2011 12:32:18 B
Nr of mdes: 82 5 J40EBCF43290021B928460A0 Gresn Cargo J17445521568 08022011 12:32:18 B E
&  3I40EBCFA32500132BDDFADSE Gresn Cargo 317445530750 OB/02/2011 12:32:18 A
7  340EBCF432500132EDDFS0E2 Gresn Cargo 317445521634  08/02/2011 12:32:18 A
8 I4DEBCF43220021B32845634 Gresn Cargo 317445520180  0B/02/2011 12:32:18 B
5  3I40EBCF432500132EDDF4ETE Gresn Cargo 317445521014  OB(02/2011 12:32:18 A
10 34DEECF432800132EDDFS0BD Gresn Cargo 317445571584 0B/02/2011 12:32:18 A
11  340EBCF432300132BDDF5312 Gresn Cargo 317445522194  08/02/2011 12:32:18 A
12 34DEBCF43250021B32845057 Gresn Cargo 317445520487  0B/02/2011 12:32:18 B
13 IOEBCFA32500MBIIEA617E Gresn Cargo 17445521790  OB/02/2011 12:3%:18 B
14 34DEECF432200132EDDFSE4E Gresn Cargo 317445573531 QB/02/2011 12:32:18 A
15  34DEBCF432200132BDDF4ESS Gresn Cargo 317445521048  08/02/2011 12:32:18 A i
12
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One main use of RFID is to combine measuring values
from wayside monitoring system/detectors with the
correct railway wagon

Hot Box/Hot Wheel detection s &
Hot Box/Hot Wheel detector

Wayside monitoring system/detectors

@n
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RFID — systems can give benefits for

Owner of the infrastructure

Railway companies

Customers of cargo transports

In the future, end customer / private persons
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Benefits

« Combine detector measurement and alarms with correct wagon
* Proactive wagon maintenance based on input from detectors

« Track and trace wagons

« Enables intermodal transport

« More effective shunting of freight wagons

« Correct train composition

« Better use of resources/wagons

* Reduced environmental impact
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Deployment in Sweden

Build an infrastructure of 250-500 RFID detectors along
Swedish Transport Administration’s tracks

« Major junctions/stations

« Shunting yards

Requirements specification for procurement of RFID
readers 2011

Limited installation and deployment 2011
Full roll-out of RFID readers 2012-2013
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