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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
EL-014, Equipment for Explosive Atmospheres.

The objective of this Standard is to provide guidance on the design and implementation of fixed gas
detection systems when used in safety-related applications. The status of this Standard as guide only
is reinforced since the ultimate reliability of a gas detection system to perform an intended safety
function may depend on a number of factors that are beyond the scope of this Standard.

This Standard is identical with, and has been reproduced from, IEC 60079-29-3, Ed. 1.6 .(2014),
Explosive atmospheres, Part 29-3: Gas detectors—Guidance on functional safety of ,“xed. gas
detection systems.

As this Standard is reproduced from an International Standard, the following applies:

(a) In the source text ‘this International Standard’ should read °‘this Australian/New Zealand

Standard’.
(b) A full point substitutes for a comma when referring to a decimal markor.

References to International Standards should be replaced by =fei:nces to Australian or

Australian/New Zealand Standards, as follows:
Australian/Ne v Z==land Standard

AS/NZS

60072 cxplosive atmospheres

60079..9.1 Part 29.1: Gas detectors—
Performance requirements of
detectors for flammable gases

€60079.29.2 Part 29.2: Gas detectors—Selection,
installation, use and maintenance of
detectors for flammable gases and
oxygen

60079.29.4 Part 29.4: Gas detectors—
Performance requirements of open
path detectors for flammable gases

Reference to International Standard

IEC

60079 Explosive atmospheres

60079-29-1 Part 29-1: Gas detectors—
Performance requirements of
detectors for flammable gases

60079-29-2 Part 29-2: Gas detectors—Selection,
installation, use and maintenance o1
detectors for flammable gasesuna
oxygen

60079-29-4 Part 29-4: Gas detectors' —
Performance requiren.~nt. of open
path detectors for /1ar.imable gases

AS
61508 Functional saicty of 61508 Functional safety of
electrical/elu<tronic/programmable electrical/electronic/programmable
electrznic safe.y-related systems electronic safety-related systems
(serics) (series)
61508-1  Par. 1: General requirements 61508.1 Part 1: General requirements
61508-2 ° Part 2: Requirements for 61508.2 Part 2: Requirements for
*lectrical/electronic/programmable electrical/electronic/programmable
e ectronic safety-related systems electronic safety-related systems
6'505.3  Part 3: Software requirements 61508.3 Part 3: Software requirements

1his Standard is to be used in conjunction with the following Standards:

1) AS/NZS 60079.0, Explosive atmospheres, Part 0: Equipment—General requirements.

(ii) AS/NZS 60079.29.1,

Explosive

atmospheres,

requirements of detectors for flammable gases.

(iii)

Part 29.1: Gas

detectors—Performance

AS/NZS 60079.29.2, Explosive atmospheres, Part 29.2: Gas detectors—Selection, installation,

use and maintenance of detectors for flammable gases and oxygen.
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(iv) AS/NZS 60079.29.4,  Explosive  atmospheres, Part 29.4: Gas  detectors—Performance
requirements of open path detectors for flammable gases.

The term ‘informative’ has been used in this Standard to define the application of the annex to which
it applies. An ‘informative’ annex is only for information and guidance.
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INTRODUCTION

Fixed gas detection systems have been used for many years to perform safety instrumented
functions. Like any instrumented system, a fixed gas detection system commonly comprises
of a single or multiple gas detector input(s), a control unit and a single or multiple final
element(s) or output(s). Additional peripheral equipment may be incorporated into a fixed gas
detection system e.g. a gas sampling system or a gas conditioning system. If a fixed gas
detection system, including any relevant peripheral equipment is to be effectively used for
safety instrumented functions, it is essential that the total system achieves certain minimum
standards and performance levels.

It is important to understand that the number of sensing points and their appropriate Ic-ation,
their redundancy, the management of regular maintenance, specifically response cherkii. o.
calibration, and other gas detection specific features (such as design of ¢as. saioling
systems) are all likely to have a far greater effect on the integrity of the o =ra.' Safety
Instrumented System (SIS) than the required Safety Integrity Level (SIL) or SIL-ccnability of
any of the individual functional units. This, however, does not exclude the -equirement for
each Safety Instrumented Function (SIF) to have a stand-alone functional inwaaity.

This international standard addresses the minimum standards and.-reri>r’nance levels of a
fixed gas detection system which is based on the use o elezstrical, electronic or
programmable electronic systems (E/E/PES) for any application whe e there is either a risk
reduction target stated or if the gas detection system is usod 1s an additional safe guarding
system.

This international standard does not apply to portahle nas detectors or fixed gas detection
systems when there is no risk reduction target stated. However, this standard could be used
as a best practice document for such devices or si’'stems.

The expression ‘gas detection system’ withii: this international standard is generic and applies
to standalone fixed gas detectors, whichmight have their own internal alarm trip levels and
switching outputs up to complex standaiarie 1ixed gas detection systems (Annex A — Typical
Applications).

This international standard take: ir‘o consideration the possible complexity of the supply
chain which a gas detection. mant.facturer, seller or system integrator might encounter which
includes, but is not limited 'o:

e the use of standalone gas detectors which are integrated into an overall safety system by
a gas detection«<quiy ment manufacturer, seller or system integrator (or equivalent)

o the design and us. of fixed gas detection sub-systems, including any associated and/or
periphera! ga. detection equipment which are integrated into an overall safety system by a
gas detaction equipment manufacturer, seller or system integrator (or equivalent)

e the design and use of a complete fixed gas detection system, including associated and/or
paripheral gas detection equipment which is the overall safety system

I'DTE 1 IEC 61508 Parts 1, 2 and 3 cover the design of the stand-alone gas detector, control unit or final
ele.nent. Guidance on the design of peripheral equipment is included within this international standard.

Before this international standard can be applied, it is important to understand and categorise
the application of the fixed gas detection system. The three main applications are:

e as a prevention system — the total system or an individual instrumented control loop has a
safety function and safety integrity clearly defined.

e as a mitigation system — the total system or an individual instrumented control loop has a
safety function and safety integrity clearly defined.

e as an additional safe guarding system — this covers those fixed gas detection systems or
individual instrumented control loops which operate in parallel (secondary) to an
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instrumented safety system, where the demand on the fixed gas detection system or
individual instrumented control loop is only when the primary instrumented safety system
fails or another layer of protection fails.

Under no circumstances should the use of an additional safeguarding gas detection system
contribute to the Hardware Fault Tolerance (HFT) declaration for the instrumented safety
system.

A fixed gas detection system, as shown in Figure 1, may operate several times per year
subject to the application, therefore this international standard accepts that the demand rate
associated with ‘on demand’ (low demand) should be specified in the safety requirements
(e.g. a reference could be “> 1/yr but <10/yr”).

T TN
(_START

,,'//\\\\
NO -~ Is a gas . YES

detection system

specified? g
N NO s there a stated ™. YES
</No oS hazar(;.\, - safety function
o o & p
. / “~_safety integrity?/"'
~ - -
Continuous 7 Mode N Demand Gas Detection Safety
Instrumented System
e 7N ~
—\\System typti/,
| ~_
@4 Y ; Y
Standard cocty Gas Gas De?e?jion
Gas >strumented Detection Detection Safe
Detection Control Prevention Mitigation Guardin
system system system system 9
system

IEC 1059/14

1'igure 1 — Gas Detection System Architecture

To assist witli \ne possible complexity and unique requirements associated with fixed gas
detection sys.>ms, a fixed gas detection system may be broken down into functional units.
Each functichal unit can vary in complexity; a functional unit may be a simple gas detector or
a comiination of components which form peripheral equipment. Each functional unit is
indegandently assessed against this international standard and/or IEC 61508 during the initial
des.an pr.ase of the functional unit, thus allowing safety data to be contributed to a functional
U it.

NOTE 2 Basic elements of a sub-system/system (e.g. a gas detector, logic controller/solver, etc.) are designed as
a product in compliance with IEC 61508 Parts 1, 2 and 3.

Each functional unit is then assembled in line with this international standard to deliver a
complete fixed gas detection system. It is not necessary to re-assess individual functional
units when they are used in a different configuration — it is only necessary to evaluate the
combination of functional units.
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This international standard is based on the safety lifecycle model detailed in IEC 61508, but
adds additional and supportive information to assist with particular phases of this typical
safety lifecycle.

This international standard specifies those requirements under ‘Functional Safety
Management’ which all persons or companies who are involved in the supply chain of a fixed
gas detection system should comply with.

NOTE 3 Functional Safety Management applies to all stages of the safety lifecycle irrespective of the product,
subsystem, system supply or service being supplied.

For this document, the SIL capability excludes consideration of gas detection coverage or the
transport of gas or vapour to the measuring point — IEC 60079-29-2 is pertinent to these two
subjects.

Table 1 gives a broad suggestion as to the most relevant clauses to the typical tasks to be

performed.
Table 1 — Typical Job Descriptions and Most Relevant Clauses
o
) ] o
25| 3 c S =~ o c
€T | T o [T |30 ]
- C c > 1 c = O c g ""“'
08| 5 ° o E 2| & ° = o
-0 o et [ o % o | B 2 (=2 c
o c © = Sph|9a| & cc|® T = c o
Ow®| © 0w E = o2 | oo [ © |3 c o S e b=
= T |s € o| © = © 0 . ©
» cc|= ) o = 2| o € o o o O
o c © O (] © - o9 > 0 — o c £ £ =2 -
- 2] 0 c £ o g|= © =w| > Sw °Sn c
o EsS | S o — - = O * 0 = C 7] o
a = cm| oo 0O © 00| = | Do S22 E = £ .2
] = oOCc|T = | % = = T = s 5 = € —_~| O £ S
= c |« £ S| o® o S|lco|8E|w® S|l = & | 8 5
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Clause 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Consultant +++ +++
Contractor +++ +++
Vendor +++ +++
System Integrator +++ +++
Manufacturer +++ +++
NOTE Each category above will have personnel in several of the categories below.
General management + + + + + + + + + ++ ++ + +
Design engineering / +++ + +++ +++ | +++ | +++ + + + ++ +++ ++ ++
management
System engineer / +++ + +++ +++ | +++ | | 4 ++ ++ + +++ ++ ++
management
Installation engineering / ++ + ++ + ++ + + +++ ++ + ++ ++ ++
management
Commissioning engineer ++ + ++ ++ ++ + + +++ ++ + ++ ++ ++
/ management
Service engineer / ++ + ++ ++ ++ + + ++ ++ +++ | +++ | +++ ++
management
Quality engineer / ++ + +++ +++ | +++ + +++ ++ +++ + ++ + +++
management
Training officers +++ + +++ +++ | +++ ++ + + + +++ + + ++
Opgratlon & + + ++ + ++ + ++ + +4++ | +++ | FH+ | |+
maintenance
“+++” Most appropriate “++” Advisable “+” Useful
The end-user, regulator and certification authorities need to be familiar with the entire family of IEC 61508
standards.
NOTE See Annex B for guidance on the life cycle of gas detection.
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AUSTRALIAN/NEW ZEALAND STANDARD

Explosive atmospheres

Part 29.3:
Gas detectors—Guidance on functional safety of fixed gas detection
systems

1 Scope

This International standard gives guidance for the design and implementation of a fixed gas
detection system, including associated and/or peripheral gas detection equipment, for the
detection of flammable gases/vapours and Oxygen when used in a safety-related application
in accordance with IEC 61508 and IEC 61511. This International standard also applies to the
detection of toxic gases.

Other parts of this international standard and pertinent local, national and international
standards separately specify the performance requirements of a gas detector and a gas
detection control unit (logic solver). These standards are commonly known as Metrological
Performance Standards and are concerned with the accuracy of the measured value, the
overall system performance, but not the device or system integrity with respect to the safety
function. This international standard applies to the integrity of the safety function.

NOTE In certain jurisdictions, it can be a requirement for a Certification Body to certify the performance of
equipment for the measurement of flammable gases, vapours, toxic gases and/or Oxygen used in life safety
applications.

This international standard sets out safety-related considerations of fixed gas detection
systems, including associated and/or peripheral gas detection equipment in terms of the
framework and philosophy of IEC 61508, and introduces the particular requirements
demanded by a fixed gas detection system as shown in Figure 2.

Gas Detection
‘Safety Instrumented’ |
System Standards

IEC 61511-1
IEC 61511-2
IEC 61511-3

IEC 60079-29-3
IEC 61508
System integrators & Gas
Detection system
manufacturers/integrators

Gas detection device

System integrators & Gas
manufacturers

Detection system
integrators

IEC 1060/14

Figure 2 — Related Safety Instrumented System Standards
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