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Safe Active Protection

Very large number of rural
crossings with only passive
protection

Active protection (Flashing Lights)
is much safer!

But active solutions are
traditionally:

*  Expensive to install and maintain
* Mains powered

° If they FAIL they can leave a
crossing dangerously exposed...

An innovative solution is needed...

that is both: LOW COST and SAFE
(SIL 3 or 4)
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» Highly available and reliable (SIL3/SIL4) — but like all

solutions the risk of failure still exists...
* Maintenance issues - compounded by distance...
* RAXS incorporates a unique Fail-to-Safe technology

* Presents a traditional STOP sign if a critical failure is
detected or the system loses all power

ON RED
SIGNAL

* Extensive human factors testing resulted in the
! incorporation of flashing LED bars around the passive sign

to heighten driver awareness

Benefits:

* Enables a flashing light (RX5) solution to be safely deployed
in remote locations where the time to get to site may be
long
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Benefits:
«  Further reduces the risk to
road users

*  Further reduces the cost
of deployment by
reducing the need for
secondary crash barriers
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Primary objective: protect users from impact with trains
Secondary objective: reduce risk of impact with the crossing itself...

All signage (track side and early warning) extensively designed to
reduce the risk to road users

Light weight and energy absorbing to reduce or remove the need
for roadside crash protection barriers while offering cyclone rated
integrity

Utilises innovative Surefoot footings
(no concrete and no excavation)

Crash testing in a registered crash
test facility has confirmed
product performance and
compliance
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EUROPEAN STANDARD EN 50129

NORME EUROPEENNE

EUROPAISCHE NORM February 2003

108 1100 Superseds ENV 50129- 1960

Incorporates corrigendum May 2010

English version

Railway applications —
Communication, signalling and processing systems —
Safety related electronic systems for signalling

Applications ferroviaires — Bahnanwendungen -

Systemes de signalisation, Telekommunikationstechnik,

de et de traif - und

Systémes électroniques de sécurité Datenverarbeitungssysteme -

pour la signalisation Sicherheitsrelevante elektronische
Systeme fur Signaltechnik

Ths European Standrd wes spproved by CENELEG on 2002-12-1. CENELEG members are bound 1o
the CENICENELEC Internal Regulations which stipulate the condiions for giving this European

Standard the status of a national standard withoutany et

Up-to-diate lists and bibliographical references concerning such national standards may be obtained on

applcation to the Central Secretariat or to any CENELEC member.

This European Standard esists in three offiial versions English, French, German). A version in any other

language mads by transiation under the responsibilty of a GENELEG member into its own language and

nalified to the Central Secretariat has the sarme status as the offiial versions.

CENELEC members are the national electrotechnical commitiees of Austria, Belgium, Czech Republic,

Qenmark, Filand, Franca, Gemany, Groeoe, Hungary, eoland, Iroland. lay. Luembourg, Malia,
Nethertands, Norway, Portugal. Slovakia, Spain, Sweden, Switzeriand and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Nomalisation Electrotechnique
Europaisches Komitee fir Elekirotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

8S EN 50128:2011

©2003 CENELEC - All ights of expioation in any form and by any means reseryed worwide for CENELEC members.
Ref. No. EN 501292003 E

EUROPEAN STANDARD EN 50128
NORME EUROPEENNE

EUROPAISCHE NORM June 2011

15 38 24010, 460,83 100 p—

English version

Railway applications -

C and p g sy .
Software for railway control and protection systems
Applications ferroviaires - Bahnanwendungen -
Systémes de signalisation, de Telekommunikationstechnik,
télécommunication et de tratement Signaltechnik und
Logiciels pour systémes de ¢ ot D
de protection ferroviaire Software fur Eisenbahnsteuerungs- und
Uberwachungssysteme

This European Standard was approved by CENELEC on 2011-04-26. CENELEC members are bound to
‘comply wih the CENCENELEC internal Ragulations which stpulate the condiions for giving fis European
Standard the status of 3 Natonal sandard wihout any afleration

Up-to-date ists and biblographical references conceming such naional standards may be cbtained on
‘appAcaton 1o the Central Secretarat of 10 any CENELEC member

mnsuwswnum-mummnoﬁkummzm ench, German). A version in any other
jage made by Yansiation undes the W,mau&u:. member Info s oAN BNGUAge and
UM 1 1 Conbal Secretarat s e e st 45 e oce versicns

CENELEC members are the national electrotectmical commitiees of Austna, Belgum, Buigara, Croatia,
Cyprus, the Caech Repubic, Denmark, klbr\l Fintand, France. Germany, Greece, Hungary. Icetand,
Iroand, Ray, Latwa, L3, LLorembour, Maka the Neartands, Norway. Potand. Porkugal, Romara
Slovakia, Siovenia, Spain, Sweden, S&'Wim"wl’um

CENELEC
Eutopean Cammitesfr Electrolechncal Standardzzion
sopéen do Normaksabon Electrotochnuo
Komioe for 9

Contre: Mamix 17,8

©2011 CENELEC - Al ights of asploitation arry mearn CENELEC members

Ret. No. EN 501202011 €
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1. EN 50129
1. Safety Case
2. Hardware Design

3. References other
standards

2. EN 50128 - Software

3. EN 50159
Communications



Avalilability

Systematic Tolerable
Safety Hazard
Integrity Rate
(THR)
PROCESS SYSTEM
10 -10°°
SIL3 & 4
107 -10%
SIL 2 106 -107
SIL 1 10%-10°

RX5 “System”

Components

Equipment

Operations &
Maintenance

e mar=tems 2 ACMena

Each Node has duplicated processors
SIL4 Train Detection

All SIL3 safety functions in a node executed on both
processors

On the System Controller the main crossing algorithm is
executed independently on both processers

All communications between processors is protected E2E
by EN50159 Cat 3 safety codes & cryptographic techniques.

No SPOF for SIL3 functions

In a node: CONTROLS are applied by CPU-M (e.g. activate
lights, power wheel detectors, activate fail-to-safe etc.)

Both processors MONITOR the control has been effected.

CPU-M and CPU-S in the System Controller VOTE every
second on the correct state of the crossing — by exchanging
their calculated values.

If exchanged values do not agree — either processor can
activate Fail-To-Safe



