FACTORY SAFETY

NOW THE FUTURE OF THE MACHINE SAFETY DIRECTIVE HAS BEEN AGREED, SYSTEM
DESIGNERS AND MACHINERY MANUFACTURERS NEED TO DECIDE HOW TO PROCEED IN
FUTURE MONTHS. PAUL CONSIDINE OF WIELAND ELECTRIC PUTS THE CASE FOR
EMBRACING THE NEW STANDARDS

The new Directive
brings the
regulations into
line with what is
alreacly current
practice
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Out with the old,

in with

FOLLOWING MONTHS of speculation, eonfusion and
reversed decisions, the Eurapaan Cammites for
Standardisation {CEN| has opted for a two year fransition
perind where machineny manufacturers can elther comply
with EN g954-1 or EN 150 13859-0. Consequently, the new
Madhdnery Direciive will nor be fully mplemented wnill 31
December 2011

This provides designers of machine safety systems with
somwthing of a equranclary, Do they continue with FN g54-1
for as lorg as pessible — an the grounds B s easer and
cheaper 1o work with? Or dio they mahe the switdh 1o EN
150 238 45-1 Jor the aliemative EN [IEC] Gzo6a) now? In
my view, it makes serse bo embrece the new standards as
soan as possible, and there are several reasons for this.
And, as |s disoussed laser, mew rechmologies can be
emiployed o make compliance considerably easier and
mone cod-effective than many people realise.

In this respeect, it's imguoriani 1o consider 1he reasons for
introdiscing the new Machinery Direciive in the first place
= a5 well as the implications of camrying on with the old
stanclards

EM 95 4-1 i beirng phated oul bacaiee it kaga't kem
pace with the changes in technology that have been
applied increasingly so enswning and managing machine
safety, n particular, EN o54-1 foouses on catoulated nish
using a simple calegary system, whereby sysiem
behaviowrs are e against categories.

The rsmse here is the wider implementation of
programimable electronics in safery systems means sich a
smiple sysiem is na longer appropriate. So edseriialy, the
new Madhinery Directive brings 1he regulations inio line
with wihat |s already cumrent practice. In addiion, the mew
systems. that camply with EN 150 13859-1 or EN JIEC)
Baob will be able 10 provide informarion an the
probability of failure, enabling potential problems to he
nipped in the bud before they become actual problems.

Gt the gmm'd recognition EN 954-1 & no ll;mgi:f
syitable for many applications, there is clearly a health and
safety msue 10 be raken inlo account. This, in iself, s a
good reason for adopting the new standard as safety must
be of paramount concem to all companies,

Becaise of this, end customers that understand these

implicatinng are liely 10 inskr on machines thar cormply

with fhe rew Direclive, 30 1o sorme extent that will
determina the route forward for many manufachirers.
fdded to this, even when the end cusiomer sn't fully
arquainted with all of 1he facts, D would arpue specifiers
wid dugpliers huve o reapand bility i pravide accueate
adfvice on the options open to them

There are also other comamercial reasons for taking on
the new standards as scon as possitle. In the past where
Ewiopean regulations have been phased in, dfferent EC
miembers have responded In different ways, so adapting
the new regulations will increase the Ikelihood of
acceprance throughour Europe, Whirrately, this could also
hiawe & bearing an CE marking.

In fact, CE marking s an imporant consideration, as
amy alierations to the system In fufure may reguire it io be
CE marked again. If it is compatible with EN g54-1 after
thes standard has been withdrawn in 2011, such
alterations will doubtless be more complex and
expensive. [1's also important to note that, although the
Directive applies principally to new machines, any
rrodifications 10 existing machines will also be covered by
the same requirerments as cover new inachines. Therefare,
pust as a mew machine should be accompanied by a
Declaration of Conformity to the Machinery Direcive from
the manufachirer, 50 Ay company camying oul such
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It makes a lot of
sense 1o take a
fresh look at the
technologies
available and how
to implement
them to best effect
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modifications may also have 1o iswe such a declaraiion,

This ks because the requirement applies to any
organisation that ‘places a machine on the martket’ — and
in this context modifying a machine counts as pladng it on
the market Sa, along with the Declarsion af Conforrity,
there needs 10 be a echnical ll|g that can be made
avadlable to the authoritles an request.

Consequently, adopting the new standards will ‘future
proaf the system agairst such diffioulSes.

Leaking beyond Euraps, ifs sl mportant to bear in
mind that BN 150 13855-1 and EN IEC] 62061 are both
intemational standards - in comrast 1o EN gg4-1. Thus, for
end users with global facilities that want to standardise
acress thesr estaie, this will be an imporant condideration

Staying safe
Returning 1o the impartant Bsue of safery, this s where |
feel man of the benefits corme from adopting the new
standards. |t s accepted within the new Machinery
Directive that zema risk ks nat achievable in fhe real workd,
bt armeng at an acceptable residual risk is feasible, in
practical tenms, this means sajety control systems must
either be designed o ersure the probability of functional
ermons |5 acceplably bow - or any emmors should not bring
abiouet a bass of the safery function if the former cannot be
achieved And thats where the harmonised siandards
come in.

EN 150 13859-1 takes ifs come from the familiar
categories in EN 956-1:1996 by examining comphete safety
functiomns, nduding all the companents valved in their
design. However, it goes beyond this qualitative approach
o include a quanditative assessment of the safety
functians, based an a pedormance |evel (PL that builds an
the category approach,

The components and devices that make up the system
requine the following safety parameters:

Calegary lstruchiral reguirement)

FlL: Perfarmance bevel

MTTFd: Mean time to dangenous failure

Byrod: Mumber of oycles by which 10 of a random

samiple of wearng components have failed

dangerously

[eC: Cdagniostic coverage

CCF: Cormmaon cause faibure

& TH: Mission time

The standard alss deseribes hew 1o calenlate the PL
that can be adhéeved when several sajety-related pars
ame combined nto one overall system. Any deviations
from EN 150 138g5-1 are referred 1o IEC G150

A noted abaowve, EN 150 13849-1 will be operated in
comjunciian with EM 62061, which |s a sector-specific
standard under IEC 61528, Based on quantifative and
qualitative examinations of the sajety-relaed contral
fumeticng, it describes the implementation of gafeny-
related elecrical and elearonic control sysiems an
machinery. It also examines the owverall life cycle from the
condepl phase throwgh o decommissioning.

In EM &2a61, the perjormance level is desoribed

thiraugh the safety integrity level [SIL) and the safety
fumctians ideniified from the ik anabsis sre divided ino
saffety subfunctions. As a safety-related contrel system s
made up of several subsystems, these sajety
subfunctions are assigned to the actual devices
{hardware or software] that are the subsystemns or
subsystem elements. The safety-relared charactarkstics of
these subsystems are described through the SIL and
Probability of Dangerous Failure Per Hour [PFHDJ
pATAMETErs

Cost effective compliance

There can be no doubst, therefore, the new regulations will
miake a significant contribution 1o mpraving safety in the
workplace, in line with modern systerrs and working
practices, &1 the same time, it's just as clear they bring
with them a higher bevel of complesity and potentialy
increase the worklaad of those wha are responsible for
managing safety. However, as mentioned above, there |s
an opporiundty o deploy newer safety system
technologies 1o ease this burden without compromising
an safefy.

For example, m ensuring safety systems ane operating
properly at every level, higher efficiencies can be
inerocluced by ensuring thar all levels, ar sub-functions,
can be addressed through the same sysiem. This is ako
e convenient

In addition, such technologies can be very effective in
ermuring that any downtime resulting from safety shut-
dowwn |5 kept 1o a minimaam. This can be achiesed by
integrated fault dizgnosis into the system that is
responsible jor sajety-related conwal funclions. Sa,
rather than faults being raced manueally by enginesrs
before they can rectify them, the diagnostics can namow
down the search and ofien resolve the problem without
cafling in specialist engineers. And even when specialist
inpu i required, the [aster faull wacing means they
spend et time an ite, thut redising co

0 course, elacironic moniorirg systems have been
available for some time bt they have ended 1o be
expersive 5o that the refurn on investment caloulation
didn't stach wp in many sivations. Now, ihough, there se
low cost systems employing advamced technologles that
won't break the bank yet will provide continual
mianitoring of every aspect of safety - from post-dop
emergency buttons ta light beams an conwepors - ag wel
a5 facilitating fast location and diagmosis of fauls.
Furthermore, they operate from a centralised compauter so
that all of the infermation is readity accessible at any time,

Creer and above these bensfitg, the same system can be
used in the early design sfages o smulate oparation
before the safety systern goes live, so many polential
probleme can be designed our in advance.

Al af which bails dowr 1o 8 amarer way of doirg
thengs that not ordy ensures. begislative compliance but also
offers ongoing time and cost savings: So it makes a lof of
sense 10 take a fresh look at the technologies available
amd how they can be implemenied to best effect
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