
Safety circuit 

be very carefully designed and in-
stalled. An IRSST team has written 
a safety circuit design guide based 
on the available documentation, notes
taken during interventions and practi-
cal situations in different work envi-
ronments. 

Inspired by a Standard

The arrival of European standard EN
954, which later became ISO 13849-
1:1999, in some way sparked the idea
for this guide. “Industrial workers and

designers were concerned about
the arrival of a new safety standard
from Europe. We felt that they
needed a better understanding 
of what it involved”, explained
Réal Bourbonnière, the person in
charge of producing the guide.
This standard proposed safety 

circuit categories based on their  be-
haviour to  faults. In other words, “The
goal was to improve circuit perfor-
mance based on risk faced by workers.
The greater the contribution of the 
circuit in reducing the risk, the higher
its fault-resisting abilities needs to be.
In a high risk situation, the circuit must
meet stricter requirements. In short, the 
standard laid the foundation for a new
approach and was quickly adopted.” 

The Guide de conception des circuits
de sécurité (safety circuit design guide)
is an introduction to these circuits and

Install, handle, repair, clean,
maintain or disassemble machinery 
and industrial processes pose risks to
workers. Despite efforts made by de-
signers, most machines are still danger-
ous. What can be done to reduce the
risks? There are several options, includ-
ing safety circuits. However, these must

Context
There are very few documents, espe-
cially in French, for professionals who
are asked  to help design and install 
protective devices on dangerous
machines. 

Authors 
Réal Bourbonnière 1,  Renaud
Daigle, Caroline Monette and
Joseph-Jean Paques,  of the
IRSST.

Partners
Joint sector-based associations: Fabrica-
tion d’équipements de transport et de
machines (ASFETM), textile, printing and
related activities and Fabrication de 
produits en métal et de produits élec-
triques (ASPME).

Results
An illustrated guide presenting exam-
ples of actual applications, including a
description of the machines, their oper-
ation, potential risks, protection devices,
factors considered in selecting a circuit
category,  electrical diagrams of the pro-
posed control circuits and comments
about their assembly.

Users
Designers and engineers working
mainly in the metal, plastic, pulp and 
paper, food and beverage processing 
industries as well as other sectors, in-
cluding businesses, mining, cement and
aluminum plants.
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Understanding and Improving 

Model on four pages for examples' presentation

The ideas presented

in this guide are vital 

to anyone concerned about

machine safety.
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design guide
Supplier Directory 
on the Web 

Wanting to help designers find the
safety control circuit components
they need, the IRSST has created a
handy Web-based tool, the Safety
Devices Directory. “This directory is
a database of manufacturers that
offer these devices”, says Réal
Bourbonnière. “We had this infor-
mation and wanted to make it
available”. Visit : www.irsst.qc.ca/en/

utDispo_index.htm.

to their existence. “The ideas presented
in this guide are vital to anyone con-
cerned about machine safety”, says Réal
Bourbonnière. “Although regulations 
do not call on these ideas, they play a
growing role in trade practices. Fur-
thermore, the standard is becoming
widely implemented, namely because
manufacturers now offer products cer-
tified according to  this standard.” 

Theory and Examples

Using real application examples, the
Guide de conception des circuits de sécu-
rité presents theoretical notions such as
the general risk assessment and man-
agement approaches proposed by the
ISO 12100 and ISO 14121 standards 
as well as notions about designing 
parts for control systems as set out 
in the ISO 13849-1:1999 standard.

The general  r i sk  management  
approach is presented in a diagram 

divided into two main parts, risk as-
sessment and risk reduction. “We
thought it would be a good idea to 
present this approach since risk assess-
ment is an important first step in any
process. It also helps determine the 
appropriate safety circuit. We wanted
the guide’s readers to grasp the stan-
dard’s basic concepts: the general 
approach to risk management, the 
standard itself, along with the pro-
posed approach, a description of the
categories with examples of the basic
circuits and finally, examples of appli-
cations. We present eight examples, 
two for each category, in situations 
that are as realistic as possible.”  

The guide was originally intended
for circuit designers and creators as
well as machine manufacturers, but 
the authors quickly realized that there
was a greater need among OHS in-
spectors, advisors for joint sector-based
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associations and employers, to name
but a few. In fact, four association 
representatives were involved in the
guide’s publication. Inspectors and 
advisors distribute the document and
discuss the contents with different
stakeholders, explaining that the no-
tions are now very present . This tool
has helped people better understand 
the standard and has answered their
questions. “I believe we have reached
our goal of informing people, giving
them a greater understanding and 
placing the standard’s application in 
the context of a more general risk 
management approach”, concluded
Réal Bourbonnière. PT

Benoit Fradette

design guide
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