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SECTION 1 : INTRODUCTION

1.1 This Standard has been drafted by an Institution of Gas Engineers and Managers
(IGEM) Panel, appointed by IGEM’'s Gas Utilization Committee, and has been
approved by IGEM’s Technical Co-ordinating Committee on behalf of the Council
of IGEM.

1.2 The Dangerous Substances and Explosive Atmospheres Regulations (DSEAR)
came into force in December 2002 and the requirements for the preparation of
risk assessments to determine any hazardous area classification first came into
force on 30" June 2003. They applied retrospectively to all installations within
workplaces from 30 June 2006.

1.3 The intent of this Standard is to provide basic design information to enable
designers and those undertaking risk assessments to achieve a gas installation
that can be classified and maintained as Zone 2 Negligible Extent (Zone 2 NE).
It is intended primarily for designers of new industrial and commercial pipework
systems, downstream of the primary gas meter installation. It will also be useful
for site occupiers who have the responsibility for compliance with DSEAR and for
the production of site risk assessments for new and existing installations.
Hazardous area assessment is normally a specialist activity requiring the
application of IGEM/SR/25 Edition 2. Where doubt exists about the applicability
of IGEM/UP/16, reference is to be made to IGEM/SR/25 Edition 2.

Note:  Negligible extent (NE) is as described in BS EN 60079-10-1.

1.4 The advice on the preparation of risk assessments assumes that industrial and
commercial gas installations and pipework have been designed, installed,
commissioned and operated according to recognised standards such as
IGEM/UP/2 and IGE/UP/10. These assessments determine whether electrical
equipment marked and declared as being suitable for use in a hazardous area
are considered or used or if controls are required over other potential ignition
sources such as hot surfaces, flames or sparks.

1.5 The Standard does not purport to cover every gas installation (see clause 1.6).
The diversity of gas installations is such that it is inappropriate to provide
detailed requirements for all types of installation covered by the scope of this
Standard. It is recognised that special circumstances may occur, on an
installation, for which some of these requirements will not, necessarily, be
appropriate. In such cases, methods need to be developed by personnel of
adequate competency and experience.

1.6 The scope of this Standard has been limited to methane based gas (for
example, Natural Gas (NG)) installations with a nominal operating pressure (OP)
not exceeding 2 bar due to in-depth test work performed within the United
Kingdom (UK). For installations at pressure above 2 bar, specialist assistance is
required and is outside the scope of this document. This may be obtained from
equipment manufacturers or IGEM Consultants listed on IGEM’s website. No
advice can be given on hazardous areas for heavier-than-air-gases as they fall
outside the scope of IGEM/SR/25 Edition 2 and the test work completed by the
Health and Safety Laboratory (HSL). Nonetheless a risk assessment is required
and its recommendations complied with. Additional advice may be available
from the fuel supplier or by referring to Energy Institute (EI) guidance
IP-MCSP-P15 (see Appenidx A2.5).

1.7 These requirements will apply to all new installations. DSEAR requires the
minimisation and early detection of gas leakages together with good local
ventilation; this may be achieved by design or by the use of safety controls and
a suitable maintenance and inspection regime. It is recognised that the new
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advice given in this Standard relating to DSEAR and the classification of
hazardous areas may be difficult to comply with for existing systems.

When existing installations are subjected to a risk assessment, any
improvements may be made as reasonably practicable (without excessive cost).
Any improvements will need to meet the intent of this Standard. In such
installations it is essential that a risk assessment is always completed and
available on site and that installations are maintained and inspected as
determined by the risk assessment in order to comply with the intent of DSEAR.

1.8 The risk assessment sheets shown in Appendix 5 are intended for inclusion
within site assessments. They indicate to designers and specifiers that correctly
specified and designed installations normally will not leak combustible gases if
properly installed, tested and commissioned. However, subsequent ongoing
planned routine inspection and maintenance is an essential feature of the safety
for any installation.

These generic assessments relate only to equipment installed downstream of
the primary meter installation.

1.9 Terms such as “maximum operating pressure” (MOP), “maximum incidental
pressure” (MIP) and “operating pressure” (OP) reflect gas pressure terminology
used in European standards.

Referring to Figure 1, attention is drawn to how OP oscillates about the set point
(SP). Note also that MOP can be declared at a higher value than OP. The
strength test pressure (STP) has to be at least MIP and, in many cases, will
exceed MIP. This means that, at least with respect to integrity, the installation
will withstand a fault pressure from the upstream system.

STP

MIP

MOP

Pressure ———p

Time —»

STP = Strength test pressure

MIP = Maximum incidental pressure

OP = Operating pressure

MOP = Maximum operating pressure

SP = Maximum set point of, typically, the active regulator.

FIGURE 1 - OPERATIONAL PRESSURE LIMITS

1.10 This Standard makes use of the terms “must”, “shall” and “should”.
Notwithstanding Sub-Section 1.13:

® the term “must” identifies a requirement by law in GB at the time of
publication

® the term “shall” prescribes a requirement which, it is intended, will be
complied with in full and without deviation

® the term “should” prescribes a requirement which, it is intended, will be
complied with unless, after prior consideration, deviation is considered to be
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Such terms may have different meanings when used in legislation, or Health
and Safety Executive (HSE) Approved Codes of Practice (ACoPs) or guidance,
and reference needs to be made to such statutory legislation or official guidance
for information on legal obligations.

1.11 The primary responsibility for compliance with legal duties rests with the
employer. The fact that certain employees, for example “responsible engineers”,
are allowed to exercise their professional judgement does not allow employers
to abrogate their primary responsibilities. Employers must:

® have done everything to ensure, so far as is reasonably practicable, that
there are no better protective measures that can be taken other than relying
on the exercise of professional judgement by “responsible engineers”

® have done everything to ensure, so far as is reasonably practicable, that
“responsible engineers” have the skills, training, experience and personal
qualities necessary for the proper exercise of professional judgement

® have systems and procedures in place to ensure that the exercise of
professional judgement by “responsible engineers” is subject to appropriate
monitoring and review

® not require “responsible engineers” to undertake tasks which would
necessitate the exercise of professional judgement that is beyond their
competence. There should be written procedures defining the extent to
which “responsible engineers” can exercise their professional judgement.
When “responsible engineers” are asked to undertake tasks which deviate
from this, they should refer the matter for higher review.

1.12 It is now widely accepted that the majority of accidents in industry generally are
in some measure attributable to human as well as technical factors in the sense
that actions by people initiated or contributed to the accidents, or people might
have acted in a more appropriate manner to avert them. It is therefore
necessary to give proper consideration to the management of these human
factors and the control of risk. To assist in this, it is recommended that due
regard be paid to HSG48.

1.13 Notwithstanding Sub-Section 1.10, this Standard does not attempt to make the
use of any method or specification obligatory against the judgement of the
responsible engineer. Where new and better techniques are developed and
proved, they can be adopted without waiting for modification to this Standard.
Amendments to this Standard will be issued when necessary, and their
publication will be announced in the Journal of the Institution and other
publications as appropriate.

1.14 Requests for interpretation of this Standard in relation to matters within the
scope, but not precisely covered by the current text, may be addressed in
writing to Technical Services, The Institution of Gas Engineers and Managers
(IGEM), IGEM House, High Street, Kegworth, Derbyshire, DE74 2DA and will be
submitted to the relevant Committee for consideration and advice, but in the
context that the final responsibility is that of the engineer concerned. If any
advice is given by or on behalf of IGEM, this does not relieve the responsible
engineer of any of his or her obligations.

1.15 This Standard was published in October 2011.

Amendments are shown throughout the document by » <.
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SECTION 2 : SCOPE

2.1 This Standard covers new gas installation pipework, controls and associated gas
appliances including appliance connections and pipework with an OP not
exceeding 2 bar installed downstream of the primary meter installation in
industrial and commercial premises. It may also apply to parts of common
pipework within multi-occupancy domestic premises; for example, between
pipework risers downstream of the meter installation and also to the central
boiler plant (see Figure 2). For hazardous area analysis of installations outside
the scope of this Standard, reference may be made to IGEM/SR/25 Edition 2.

Note 1: 'Installation pipework’ includes pipe joints and fittings. Appliance pipework located within
appliance casings or integral with the appliance is subject to the requirements of appliance
Standards and thus outside the scope of IGEM/UP/16.

Note 2: In this Standard where the term ‘joint’ is used, it refers to all joints other than welded,
soldered or brazed joints.

2.2 This Standard covers gas installations containing predominantly methane such
as Natural Gas. It applies to all gases, including landfill or biogases, with a
combined proportion of methane-plus-inerts of greater than 89% by volume; a
gross calorific value not exceeding 45 MJ m™; molecular weight not exceeding
20 kg kmol™!; LFL of not less than 4.4%; a temperature range of -20°C to 50°C
and specific gravity not exceeding 0.8. Ambient temperatures are assumed to
be in the range - 20°C to 35°C.

Note:  This definition does not cover Liquefied Petroleum Gas (LPG) and LPG/air mixtures. In these
cases consult the fuel supplier or see EI IP-MCSP-P15.

2.3 This Standard provides basic design information which will enable designers and
: those undertaking risk assessments (including those required by DSEAR) to
achieve a gas installation that will achieve a hazardous area analysis permitting
the use of standard electrical equipment and other potential ignition sources and
can be classified as Zone 2 NE (that is, not require the provision of electrical
equipment suitable for areas/spaces classified as Zone 0, 1 or 2 or removal of
the other potential ignition sources). The description of this topic is given in
Appendix 3. A description of duties under DSEAR is given in Section 3.4.

Note: There may be areas which cannot be classified as NE, such as vent outlets.
2.4 The following are not covered by this Standard:

® installation pipework downstream of the ECV within a domestic dwelling
® any part of a primary meter installation (see IGEM/GM/7B).

2.5 Pressures quoted are gauge pressures unless otherwise stated.

2.6 This Standard considers the specific gravity of air to equal 1.

2.7 Italicised text is informative and does not represent formal requirements.

2.8 Appendices are informative and do not represent formal requirements unless

specifically referenced in the main Sections via the prescriptive terms “must”,
“shall” or “should”.
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INSTALLATION PIPEWORK

Requires hazardous area classification

Is the premises industrial or commercial? It may NO

also apply to parts of common pipework within OUT OF SCOPE OF

multi-occupancy domestic buildings, e.g. to pipe > THE STANDARD

risers downstream of the meter installation and
central boiler plant.

|
YES
v
e Does OP exceed 2 bar? or
e presence of other impinging hazardous ANY
areas? or “YES”
are there “unusual site circumstances” (see
* Note)? ( ——»| GO TO IGEM/SR/25
sl

ALL “NO”

CLASSIFY INSTALLATION IN ACCORDANCE
WITH IGEM/UP/16

Note:  Unusual site circumstances would include the presence of persons, processes or conditions
that have potential to increase the risk of an incident.

FIGURE 2 - SIGNPOSTS TO HAZARDOUS AREA CLASSIFICATION
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SECTION 3 : LEGAL AND ALLIED CONSIDERATIONS

This Standard is set out against a background of legislation in force in the GB at the time of
publication. The devolution of power to the Scottish, Welsh and Northern Ireland Assemblies
means that there may be variations to the legislation described below for each of them and
consideration of their particular requirements must be made. Similar considerations are likely
to apply in other countries where reference to appropriate national legislation is necessary.

All relevant legislation must be applied and relevant ACoPs, official Guidance Notes and
referenced codes, standards, etc. need to be taken into account.

Note:  Appendix 2 is relevant in this respect.

Where British Standards, etc. are quoted, equivalent national or international standards, etc.
equally may be appropriate.

Note: With particular respect to standards quoted, it is essential that the “equivalent standard” will achieve at least
the same level of gas integrity and acceptable risk to life and property.

This Standard has been written to assist designers, installers, contractors and asset owners of
Natural Gas systems to comply with the requirements of DSEAR.

3.1 HEALTH AND SAFETY AT WORK ETC. ACT (HSWA)

HSWA applies to all persons involved with work activities, including employers,
the self-employed, employees, designers, manufacturers, suppliers, etc. as well
as the owners of premises. It places general duties on such people to ensure, so
far as is reasonably practicable, the health, safety and welfare of employees and
the health and safety of members of the public who may be affected by the
work activity.

3.2 CONSTRUCTION (DESIGN AND MANAGEMENT) REGULATIONS (CDM)

CDM Regulations require Designers for all construction projects (not just
‘notifiable’ ones) to eliminate hazards and reduce risks during design. They must
also provide information about remaining risks.

Note:  HSL144 provides an ACoP and guidance on CDM.

3.3 DANGEROUS SUBSTANCES AND EXPLOSIVE ATMOSPHERES
REGULATIONS (DSEAR)

3.3.1 DSEAR require the responsible person for the premises (the “employer”) to
perform a risk assessment of each part of the gas installation to determine
whether or not there are risks of gas leakage leading to potentially explosive
atmospheres. The responsible person then has to determine whether protective
measures (for example, such as the use of electrical equipment certificated for
use in hazardous areas or the removal of other potential ignition sources) are
required.

Furthermore, employers are required to classify places at the workplace as
“hazardous” (that is, where explosive atmospheres may occur) or
“non-hazardous” areas.

Any person engaged in the preparation of a risk assessment of gas installations
with respect to DSEAR must be suitably competent.

3.3.2 DSEAR require the responsible person for the premises to co-operate with
others working on the site to share safety information relating to the safety of
the gas installation.
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3.3.3 It is recognised by the gas industry and the HSE that it could be helpful to
provide generic risk assessments and other information to site operators and
installers.

Note:  The assessments given in Appendix 5 are intended for:
e gas appliances and burners designed and produced to meet current British Standards
Institution (BSI) specifications or IGEM Standards as appropriate;
e typical gas installations that are installed, tested and maintained to current IGEM and
BSI Standards (see Appendix 2).

3.3.4 DSEAR is an expansion of the general duty to manage risks under the
Management of Health and Safety at Work Regulations (MHSWR) and require
good practices that reduce risk to persons from explosions and fires etc. which,
in turn, are caused by dangerous substances. DSEAR identifies requirements for
the preparation of risk assessments to determine any hazardous area
classification. This applies retrospectively to relevant installations within
buildings from 30" June 2006.

3.3.5 DSEAR deals with fires, explosions and similar energy releasing events, for
example exothermic chemical reactions, arising from dangerous substances
(chemical agents) and the explosive atmospheres created by those substances.

3.3.6 This Standard provides information relating to those risk assessments for well-
engineered gas installations. These requirements indicate whether equipment
certified for use in a hazardous area should be considered or applied or if other
potential ignition sources need to be removed from the area. It is recognised
that not all existing installations installed before the publication of this Standard
will comply with this new advice. In these cases, the conclusions of the Risk
Assessment need to be applied and complied with. In particular, routine
inspections and checks (carried out at least annually) for the presence of
combustible gas should be recommended.

3.4 GAS SAFETY (INSTALLATION AND USE) REGULATIONS (GS(I&U)R)

3.4.1 GS(I&U)R are relevant statutory provisions of HSWA setting out general and
detailed requirements dealing with the safe installation, maintenance and use of
gas systems, including gas fittings, appliances and flues.

Note:  GS(I&U)R do not apply to certain premises (see HSL56 Guidance Notes 28 and 29).
However, where they do not apply, the principles of GS(I&U)R need to be applied.

3.4.2 GS(I&U)R place responsibilities on those installing, servicing, maintaining or
repairing gas appliances, pipework, etc., as well as suppliers and users of gas.

3.4.3 GS(I&U)R define the type of work that requires persons carrying out such work,
or their employers, to be an “approved class of person”, for example Gas Safe
registered.

3.4.4 The installer must check the safety of any appliance or pipework they install or

work on and take appropriate action where they find faults. Where the premises
are let or hired out, the landlord or hirer has special responsibilities to ensure
that any installer they use for the gas fitting, service or maintenance or safety is
a member of an approved class of persons and is competent to carry out such
work. If any serious fault is found, the installer must inform both the
landlord/hirer, as well as the user, so that such faults can be rectified before
further use.
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SECTION 4 : DETERMINATION OF HAZARDOUS AREA ZONE
CLASSIFICATION

The UK gas industry’s past safety record indicates that properly installed, tested and
maintained equipment does not pose significant explosion risks.

This Standard uses assumptions made to enable a simplified approach for hazardous area
classification for installation pipework, to enable a Zone 2 NE to be adopted whenever possible
(see Appendix 3).

This Standard does not address either Continuous or Primary Grade release (see Appendix 3)
or catastrophic failure, for example regulator diaphragm rupture or a fractured pipe.

A simplified overview of the various terms used within the gas industry for hazardous areas
are given in Sub-Sections 4.1 to 4.9. For more detailed information see IGEM/SR/25 Edition 2.

Gas as defined in the scope, is a methane based gas with a specific gravity, compared to air,
of less than 0.8. It has an ignition temperature of approximately 450°C.

Modern gas installation Standards require designers and installers to consider the overall
safety of the system using risk assessment techniques. These considerations are mostly from
a viewpoint of combustion and potential explosions associated with gas leakage with respect
to the safety of the structure and of persons. The intention is to have any potential problems
designed out before construction. It is important however, to consider the existence of
hazards from other sources, for example flammable dusts, solvents, corrosive substances in
the local environment.

An area classification within gas pipes for the purposes of DSEAR is not required because there
is no risk of ignition of the gas.

4.1 RISK ASSESSMENT

4.1.1 Dangerous substances can put peoples’ safety at risk from fire and explosion.
DSEAR places duties on employers and the self-employed to protect people from
risks to their safety from fires, explosions and similar events in the workplace,
this includes members of the public who may be put at risk by the work activity.
Thus specific risk assessments shall be prepared for work procedures to ensure
the safety of the work.

4.1.2 One of the duties under DSEAR is that the site occupier must prepare and keep
up to date risk assessments for flammable gas installations on the site. These
assessments will often be prepared during the design and construction stages of
a project and should then be checked and verified prior to commissioning. They
should form part of the overall site risk assessment.

Note:  The gas system designer, the equipment manufacturer and installer are often best able to
advise companies on the content of the Risk Assessments (see Section 8 and Appendix 3
and 4).

4.1.3 The occupier shall ensure the risk assessments are competently completed and
kept under review as site changes occur.

4.1.4 There are many methods of producing these assessments and detailed advice
can be found in IGE/SR/24. However HSE publish a simple guide called "5 Steps
to risk assessment" (INDG163) and the appendices of this Standard use that
simpler format as a guide to what actions and precautions should be put into
place when assessing flammable gas installations.
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4.2 CONTAINMENT

4.2.1 Gas pipework Standards have been developed in the UK and elsewhere over
many years with the objective of long-term safe containment. In the UK these
are encompassed in IGEM/UP/2 and BS 6891. In association with sensitive
tightness testing procedures as given in IGE/UP/1, IGE/UP/1A and IGE/UP/1B,
pipework systems shall be adequately validated for gas tightness from new and
during their lifetime.

4.2.2 To achieve a zonal classification of Zone 2 NE, pipework containing joints and
associated system/appliances should be installed in areas with good ventilation.
The industry uses the terms ‘confined’ (see Sub-Section 5.2) and ‘congested’
(see Sub-Section 5.3) to try to categorise this issue. However, both need a
degree of ‘engineering judgement’ with a confined installation being the most
severe.

4.2.3 Where unodorised gas is used, the risk assessment and operational procedures
shall take account of the lack of smell. Local gas detection and/or increased
inspection frequency may be necessary (see IGEM/SR/25 Edition 2).

4.2.4 In considering leakage rates from joints and fittings, this Standard uses the
term “Notional Leak Size”. For the purposes of this Standard the following
categories shall be used:

® for pipework with OP not exceeding 100 mbar a leak size equivalent to that
which would escape from a hole of 0.025 mm? is used for calculation
purposes

® for pipework with OP exceeding 100 mbar and not exceeding 2 bar a leak
size equivalent to that which would escape from a hole of 0.25 mm? is used
for calculation purposes. This size is also used for those installations with OP
not exceeding 100 mbar where there are vibration issues to be considered

e for pipework with OP exceeding 100 mbar and not exceeding 2 bar, where
there are vibration issues to be considered, a leak size equivalent to that
which would escape from a hole of 2.5 mm? is used for calculation purposes.

Note:  The larger hole sizes are applicable where the vibration is such as may lead to premature
failure. This may be relevant to some shaft seals and flexible pipes used on reciprocating

machines.
4.3 ZONING
4.3.1 Work by the Health and Safety Laboratories (HSL) and subsequent

considerations within IGEM/SR/25 Edition 2 have indicated that low pressure
gas pipework, joints and fittings may not generate a hazardous area of Zone 2
classification. However, low pressure gas pipework joints and other leakage
sources shall always generate a Zone 2 NE classification.

This classification of Zone 2 NE assumes that the pipework and associated
controls have been designed and installed to recognised Standards such as
IGEM/UP/2, located in an adequately ventilated area and are well maintained.
Where this is not the case, then the classification of the Zone shall be at least
Zone 2 and consideration shall be given to seeking more specialist advice.

Note:  Zone 2 NE is defined as an area in which an explosive atmosphere consisting of a mixture
with air of gas, vapour or mist is not likely to occur in normal operation, but if it does occur,
will exist for a short period only before detection and repair and would be of negligible
extent. The resultant ignition if it did occur would be such that it would be unlikely to injure
persons or seriously damage buildings.

4.3.2 This Standard provides assistance to the designer and risk assessors to
' determine if the design could be classified as Zone 2 NE. Further information is
provided on the detail of designs in IGEM/UP/2 and IGE/UP/10. Designs not

meeting the requirements for Zone 2 NE shall normally requireDthe use of
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electrical equipment suitable for use in a zoned area and the removal of other
potential ignition sources and a more detailed analysis and risk assessment by
competent persons.

4.4 ELECTRICAL DISCHARGES

Metallic gas pipework systems should be cross bonded to earth, not only to
reduce electric shock risk to persons, but to also reduce any dangers of sparking
due to electrical faults leading to ignition of any gas leakage, however caused.
Non-metallic gas pipework is not normally permitted above ground inside
buildings.

Note:  Further information can be found in IGEM/UP/2.
4.5 ADVERSE CONDITIONS

To determine whether ‘adverse conditions’ are present, the following factors
shall be considered, whether:

® there is any vibrating equipment which may lead to premature failure of any
part of the gas system or components

the gas is clean and dry (see IGEM/SR/25 Edition 2)

the installation is operating in a potentially corrosive atmosphere/
environment, for example a coastal site.

If any of the above factors exist, the installation shall be treated as operating in
‘adverse conditions’.

4.6 DESIGN

4.6.1 The initial design of the complete gas system downstream of the ECV needs to
be such that as far as practicable it can be classified as Zone 2 NE. Where this is
not achieved it shall be necessary to consider the zonal classification which in
turn shall require the use of equipment that minimises the provision of a
potential ignition source.

4.6.2 To achieve Zone 2 NE, adequate local ventilation around every gas pipework
joint (other than welded, soldered or brazed joints) or potential gas leakage
source shall be provided. Confinement (see Sub-Section 5.2) and congestion
(see Sub-Section 5.3) will normally restrict the availability of ventilation which
may restrict the possibility of achieving a Zone 2 NE classification unless other
measures are taken, for example, by the use of lower gas pressures, increased
local ventilation or more frequent inspections.

Note: A zone of negligible extent is not the same as a safe area, even though neither requires
action with regard to the installation of zoned equipment or removal of other potential
ignition sources. It is important to note that both a safe area and a zone of negligible
extent can become more onerous if changes are made to the system, for instance pipework
alterations are made or ventilation is reduced during modifications to buildings.

4.6.3 For existing installations, changes shall not be made to any pipework installation
or the nearby environment that may adversely affect the assessment as
Zone 2 NE. This may include for example, altering ventilation, addition of a
boiler, changes to the structure where the change may affect ventilation air
flows.

4.6.4 It is not a requirement of IGEM/SR/25 Edition 2 to produce drawings of
installations showing Zone 2 NE classification. However, site technical files shall
include both the risk assessments and information on those sections of pipework
that are declared Zone 2 NE. This may be identified on the site line diagram.
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4.7 COMMISSIONING

4.7.1 DSEAR and the GS(I&U)R require that any gas installation is verified as being
safe before gas is admitted to the pipework and first use of equipment. Systems
shall also continue to remain safe.

4.7.2 If a workplace contains areas that are, or will be, classified as hazardous under
Regulation 7(1) of DSEAR, the employer must ensure that work equipment in
the hazardous area is safe. Protective systems in use within these areas must
be ‘safe’ for use, and work activities may need to be detailed so that they can
be carried out safely, before the workplace is used. These actions, collectively,
are termed “verification”. The employer must ensure that the person(s) who
carries out the verification is competent to consider the risks in the space and to
determine the adequacy of the safety measures in order to ensure explosion

safety.

4.8 SAFE MAINTENANCE

4.8.1 The uncontrolled release of flammable gas during work is not permitted by
Health and Safety legislation and GS(I&U)R where such a release may lead to
danger.

In some cases, a small controlled amount of flammable gas may be released
during work into a well-ventilated environment, for example when changing a
small solenoid valve in a burner gas train. Such release must not lead to danger
to persons or property.

4.8.2 Designers and employers must ensure that any gas pipework system and
plant/equipment can be safely installed, commissioned, inspected and
maintained. In cases of complex process plant, written schemes of operational
and maintenance methodologies shall be developed. Consideration shall be
given to the adequacy of ventilation and removal of sources of ignition before
and during maintenance. This may form part of a Permit to Work system.

4.9 VENTILATION

4.9.1 Ventilation should provide local air movement in all positions where a pipe joint
or leakage source is located to provide good dispersion of any leaking flammable
gas. Soldered, welded and brazed pipework has a major design advantage over
jointed systems using screwed, flanged or mechanical joints. In this respect, to
limit the potential for gas leakage IGEM/UP/2 permits the use of threaded pipe
joints up to and including 50 mm nominal bore for pressures up to and including
500 mbar and for 25 mm nominal bore above 500 mbar.

When determining ventilation, air change rates can be misleading since a large
room with a low air change rate could have the same air flow for dispersion of a
leak as a small one with a high air change rate. For example, a large warehouse
or a boiler house might only have a small local gas pipe to an appliance in one
corner and only require local ventilation. Similarly a small volume boiler space
could be densely packed with boilers and the pipework require intensive
ventilation and good air flows throughout.

4.9.2 Most Natural Gas, being lighter than air will rise to a high point in a space. Thus
any space above the highest ventilator location will not continue to be as well
diluted. Additional measures should be applied if there are joints/leakage
sources above the highest ventilation location.
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4.9.3 As far as practicable for natural ventilation of internal spaces, the ventilation
grilles should be located on all four walls and at both high and low levels (see
IGEM/SR/25 Edition 2).

Note 1: This is not always a reasonable solution in all installations. For instance, a large installation
with a boiler in the corner of a warehouse will require a different solution.

For confined or congested installations or dead areas where the local ventilation
is poor, the design of the pipework shall require a greater use of welded/joint-
free systems (see Section 6).

Note 2: Leakage locations can be described as being obstructed (where the installation is confined
and/or congested (see Sub-Section 5.2 and 5.3) or unobstructed.

Note 3: For open air external locations, it is unlikely that the congestion will be so severe that it
would require classification as Zone 2 for pressures not exceeding 2 bar, since the
ventilation will always exceed 0.5 air changes per hour.

To prevent gas leakage from passing from one space to another, joints/leakage
sources immediately adjacent to openings should be avoided. Joints/leakage
sources should be at least 0.5 m from such openings.

Note 4: More frequent inspection and maintenance visits may be required for jointed systems (see
Section 6).

4.9.4 In very congested areas, even well designed natural ventilation may not be
enough to attain classification as Zone 2 NE. Equally areas within a space that
are poorly ventilated, that is stagnated or if ‘dead areas’ are present they may
be not be able to attain classification as Zone 2 NE. Then they should be
classified as Zone 2 and reference made to IGEM/SR/25 Edition 2.
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SECTION 5: INFORMATION FOR COMMERCIAL AND INDUSTRIAL
INSTALLATION DESIGNS

It is recognised that many site occupiers and responsible persons may not be conversant with
the implications of DSEAR. Consequently, those installing gas installations should be the link
on gas safety for the site occupier or responsible person. As such, the contents of the forms
given in Appendix 5 should be used as guidance when producing information which may be
handed to gas consumers on completion of the work. The risk assessments should highlight
installations and operational issues and any future controls required to maintain the
determined zonal classification. In some cases it may be necessary to advise the site occupier
or responsible person that further specialist risk assessment is required.

5.1 DESIGN AND INSTALLATION

5.1.1 During the initial design and when changes are being planned it is important to
minimise the number of pipework joints, to ensure adequate ventilation and to
provide access for inspection and maintenance. Therefore adopting all
welded/brazed or soldered construction and/or thicker walled pipework, use of
corrosion resistant materials and freedom from adverse conditions will be a
major advantage. The installation shall comply with IGEM/UP/2, which amongst
other things includes requirements on wall thickness and corrosion prevention.
In addition the following shall be considered during the design and subsequent
installation.

5.1.1.1 In un-obstructed locations, the areas around the pipework joints (see Appendix
A3.7) with an OP not exceeding 2 bar may be classified as Zone 2 NE provided
they are in a space having ventilation which is above 0.5 air changes per hour
(see clause 4.9.1). Adequate ventilation should be available in appliance plant
rooms and enclosures meeting IGE/UP/10. See Table 1 for the provision of the
minimum requirements for fixed ventilation for gas safety under DSEAR.

Note: A plant room will require the provision of ventilation for combustion, cooling and gas safety
dispersion using the largest requirement.

5.1.1.2 In congested or confined locations (see Sub-Sections 5.2 and 5.3), the areas
around new pipework joints should be classified as Zone 2 with a discrete zoning
distance. The areas around existing pipework joints should be allocated a
Zone 2 classification unless additional measures are taken to permit a
Zone 2 NE classification, such as increasing the ventilation to levels given in
Table 1, the provision of artificial ventilation with flow interlocks and automatic
isolation valves (AIVs), the provision of gas detection alarm systems, or more
frequent checks of the environment for gas leakage with a combustible gas
tester (or a combination of these measures).

5.1.1.3 Vertical ducts shall have top and bottom ventilation direct to outside or normally
habitable spaces (see BS 8313 and IGEM/UP/2). Such ventilation will enable the
duct to be classified as Zone 2 NE.

5.1.1.4 Horizontal ducts (not buried) and small spaces may be classified Zone 2 NE
provided they have an internal volume not less than 10 m® and adventitious
ventilation above 0.5 air changes per hour. For internal volumes up to 10 m?,
additional ventilation shall be provided.

5.1.1.5 Horizontal ceiling-level ducts and spaces containing gas pipework shall be
ventilated, preferably externally, with grilles of not less than 100 cm? total free
area. Where this is not practicable, grilles ventilating into the habitable space,
each of not less than 100 cm? free area shall be installed near to each joint
location and either at each end of the duct or on each of the perimeter walls, if
it is a ceiling space (see Figures 3 and 4).
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5.1.1.6 Reference should be made to IGEM/SR/25 Edition 2 in the following
circumstances:

e for firestopped sections of vertical ducts having a volume less than 10 m?
® ceiling ducts and horizontal ducts, where the OP exceeds 100 mbar
® for buried ducts.

Ceiling

Gas pipe / Flanged joint
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FIGURE 3 - GAS PIPE RUNNING THROUGH A CEILING VOID WITH
JOINTS, SHOWING LOCATION OF VENTS
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ventilator
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sleeve

floor screed \
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FIGURE 4 - SUGGESTED IN-FLOOR DUCT VENTILATION SYSTEM

5.1.1.7 Where pipework with potential leak sources and an OP not exceeding 500 mbar
is located in below ground spaces such as basements or rooms that are visited
less than six monthly, ventilation shall be such as to ensure the air change rate
is above 0.5 air changes per hour. Where this is not practicable, consideration
shall be given to the provision of artificial ventilation with flow interlocks and
AlVs, or the provision of gas detection alarm systems, or monthly checks of the
environment for gas leakage with a combustible gas tester.

For below ground spaces where the OP exceeds 500 mbar see Table 7 or see
IGEM/SR/25 Edition 2.

Note: In this Standard, periods between inspections are suggested. However, where the history
of the inspection indicates the system is in good condition and leak free, the periods may
be extended. Equally where leakage has been detected then inspection may need to be
more frequent.
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